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IMPEANCJIOBUE

B HacTtosimee Bpems yjensercs O6oJibloe
BHHMaHHE BOTIPOCAM OXPaHbl OKpYyXaromeH cpe-
ABl, PALHOHAJIBHOMY UCMOJIb30BAHHIO BOJHBIX pe-
cypcos. TlpemycMaTpuBaeTCAd NPOBEICHHE MEpO-
NPUATHH IO OXpaHE BOJHBIX MCTOYHUKOB OT HC-
TOWICHUS W 3arpsA3HCHHUSA, 10 POCTY cHCTEM 060-
POTHOTO M MOBTOPHOrO BOAOCHAaGXKeHHS, MO pas-
paboTKE W CO3JaHUIO OGECCTOYHBIX CHCTEM BOJHO-
ro XO34HCTBa.

Vcnonb3oBaHue JOCTHXEHUH HAay4HO-TEXHH-
4eCKOTO IpOoTrpecca IO3BOJHT WHTEHCU(PUIMPO-
BaTh paboTy CHCTEM H COOPYKEHHH BOgoCHab-
KEHHS W KaHAJN3alMH, COKPATUTh CTPOMTEIIbHBIC
3aTpaThl M SKCILUTyATAMOHHBIC PACXOJBI, MOBBI-
CUTh IPOM3BOJUTENBHOCTE TPyJa H IKOHOMHUTH
MaTepHanbHBIC W TPYHOBBIE pecypcbl. Bee otu
BONPOCHI ObUIM YYTCHBI OPH NOATOTOBKE 4-TO
M3JaHHA CIPABOYHHKA NPOCKTHPOBIMKA «BHyT-
pCHHME CAHUTAPHO-TEXHH4ECKHE YCTPOHCTBaAY, KO-
Topoe ObUIO BHINOJHEHO cnendanuctamu ['TTU

CanTexnpoekT. PeneH3upoBaHHE CIpaBOYHHMKA
ocyitecTBiaslock B JlenunrpagckoM ITpomcrpoii-
IPOEKTE.

CrnpaBOoYHHK NPOCKTUPOBIUMKA «BHYyTpeHHHE
CAHUTAPHO-TEXHHYCCKHC YCTPOUCTBa» pa3buT Ha
TpH 4acTH: 4acTb 1 —«OTomneHue», yactb 2—«Bo-
JOTPOBOA H KaHANMH3alMA», 4acTh 3 —«BeHTHASA-
1dS ¥ KOHAHIHOHUPOBAHUE BO3/IyXa» (COCTOMT H3
JABYX KHH).

TIpu cocTaBieHUM CIPaBOYHHKA UCIIONB30Ba-
Hbl Matepualbl JIeHUHrpaackoro # MoOCKOBCKO-
ro IIpomcrpoiinpoexToB, COIO3CAHTEXNPOECKTA,
ITHUUIIpomanauuiti, MUCH um. B.B. Kyii6n-
uieBa ¥ Ap. B cipaBOYHUK BHECEHBI YTOYHEHMUS H
JIOTIOJIHCHHSA B COOTBETCTBHH C HOBOW pelaKnuei
CHull 2.04.01-85. Ipuseaessl nocienHue AaH-
HbIC JUIS ONpE/ICJICHUA PACXOAOB XOJIOAHOH H

ropsyci BOJBI, @ TAKXC CTOYHBIX BOJ, OCHOBAaH-
HbIC HA IPHMEHECHUN TEOPHH BEPOSTHOCTHBIX MPO-
neccoB. BKIIFOYEHBI HOBBIC JaHHEBIE 110 MPOCSKTHPO-
BAHUIO CHCTEM BOAOCHAOXCHHS W KaHaIH3anuu
3TaHUH, CTPOAIUXCS B OCOOBIX MPHPOMHBIX KJIH-
MaTtHuyeckux ycnoBusix. ['maBa «[opsuce Bono-
cHabxeHHe» mepepaboTaHa ¢ yYETOM TOCTIEAHHX
HCCIICIOBAHUN M HOPMAaTHBHBIX [OKYMEHTOB.

B cmpaBouHHKE BHEpBbIC NPHBEICHBI PEKO-
MEHAALHUY [TO BBIIOJHEHUIO TEXHHKO-3KOHOMMYEC-
KO# OLICHKH TIPOSKTHBIX PEIUCHHI BHYTPCHHUX Ca-
HMTapHO-TEXHUYECKNX cucTeM (ryaBel 20-21) u
JTaHBl METOMUYECKHE OCHOBBI OIICHKH BapPHAHTOB
MPOEKTHHIX PEUICHHN M KPUTEpHU BhIOOpPA W3 HHUX
9KOHOMMYECKH mesieccoobpastoro. B pasnene 1V
MPUBCACHBl TAKXKE CHPABOYHBIC AAHHBIE, HUCIOJb-
3yeMbIC TIPH OIPCACICHUN COMHOBPEMCHHBIX H
TCKyHMX 3aTpaT. Bce MaTepuanbl pasierna cocTas-
TIeHbI Ha 6a3¢ MHCTPYKTHBHBIX METOIUYECKHX AO-
KYMEHTOB W CTOMMOCTHBIX IIOKa3aTenei, eH-
cTByronmx Ha 1 wrons 1988 r. Hcnonb3zoBanue
TIPUBE/ICHHBIX PEKOMEHAANNI M CPaBOYHBIX AaH-
HBIX 00CCIICYAT HPOSKTUPOBUIMKOB eIUHOH METO-
UKOH TEXHHKO-9KOHOMHYECKHX pPacieTOB M HO-
3BOJIMUT COKPATHTH 3aTPAaThl HHXCHEPHOTO Tpyja
HAa HX BBHINOJIHCHKE.

TTpwtoxenuss AOMOJMHEHBI B COOTBETCTBHH C
neiicrByromumu 'OCTamu 1 HOpMamu 1o coc-
TosiHUo Ha 01.01.88 r. OTaecnsHBIC TJABHL CrIpa-
BOYHHKA HATIMCAHbl CICAYIONMMH aBTOPAMH: I71a-
Bel 1-9; 11-15-unx. }O.H. CaprunslM; riasa
10-kaua. Texd. Hayk b. M. X7pI60BBIM H HHX.
. B. ITokporckoit; rnasel 16—19—xkaHa. TexH. Ha-
yk JL U. pyckuneiM;  TiaBel  20-21-uHX.
K. A. CmapHoBoi#i. [IpunoxeHHs cocTaBieHBI HH-
xeHepamu C. M. @unkessiuteitiom u 0. H. Cap-
THHBIM.



PA3JIEJ 1. BOAOITPOBOJ

TJIABA 1. OCHOBbI ITIPOEKTUPOBAHUS CUCTEM
BHYTPEHHEI'O BOAOITPOBOJA

1.1. O6mue cBeaenns

CucreMbl BHYTPEHHEr0 BOIOTIPOBOAA (X035~
CTBEHHO-IUTBEBOTO, IPOU3BOJACTBEHHOIO, HPOTH-
BONIOXAPHOT0) YCTPAHBAIOT € IENBbIO 0OCCHCYCHUS
BOJOM HPOU3BOACTBEHHBIX, BCHOMOTATCIBHBIX,
XHIIBIX M OOILIECTBEHHBIX 3JaHHU, 060PYIYEMBIX
COOTBETCTBYIOIIMMH CUCTEMaMH KaHATH3ALHU

B npou3BOACTBEHHBIX M BCHOMOTFATEIbHBIX
3/IaHUAX XO3HC1BEHHO-NIUTHEBOM BOJIONPOBO HE
00s3aTeNleH B TOM cllydae, €ClId OTCYTCTBYET IEH-
TpaJIM30BAHHBIA BOAOMPOBOM, a YHCIO paboTalo-
[MX Ha MPCANPUATHH HE MpeBbIIaeT 25 uen/cMe-
HY

CucTeMb! BHYTPCHHETO BOAONPOBOJAA BKIIKO-
Y4IOT BBOJBI, BOJOMCPHBIE Y3IIbl, CTOSIKH, Mard-
CTpaJIbHYIO H Pa3BOMSUIYIO CETH C MOABOJAKAMHU K
CAHHTAPHBIM TPHOOpPaM MM TEXHOJOTHYCCKHM
YCTAaHOBKaM, BOJOPA30OPHYIO U PETyJIHPYIOLIYIO
apMaTypy. B 3aBHCUMOCTU OT Ha3HA4CHHS, MECT-
HBIX YCJIOBHH M TEXHOJIOFMH MPOU3BOJACTBA B CHUC-
TEMy BHYIPEHHEIO BOJOIPOBOAA MOTYT BXOIMTH
HACOCHBIC YCTAHOBKH M BOJONIPOBOAHBIE Oaky,
pe3epByapsl U APYrHE COOPYXKEHHS, PACIIONONKEH-
HbIE KaK BHYTPH 3JaHHS, TaK U OKOJIO HEro

B nmnpoekTax H#OMKHO TNpeIyCMaTpHUBAaThHCH
HauboJICe pallHOHAJIBHOE HCIIOJIB30BAHUC BOJBI, a
TaKkXe DKOHOMMYHBICE M HANCXKHBIE B JCHCTBHH
CHCTCMBbI BHYIPCHHEIO BOIOMPOBOAA, YYUTHIBAIO-
[IUC BCE MECTHBIC YCIOBHS H OCOGEHHOCTH IPOEK
THPYEMOro 3JaHUS, BO3MOXHOCTb TPHMEHCHHS
HHAYCTPAATIBHBIX METOJIOB H3TrOTOBJICHHS Y3JIOB
CHCTEM BOJIOTIPOBOJA H MOTOYHO-CKOPOCTHEIX CIIO-
co60B MPOU3BOACTBA MOHTaXHBIX paboT, ymob-
CTBO ¥ 3KOHOMHYHOCTb JKCIJIyATAllHH CHCTCM,
LIMPOKOC HCIONL30BAHHE 0OOPYIOBAHUS H [CTa-
JICH, U3rOTOBISEMBIX NPOMBIIIICHHOCTBIO, YBA3KA
C apXUTEKTYPHO-CTPOUTENILHON, TEXHOIOTHYECKOH
U IPYTHMH YaCTAMH MPOCKTA

Br16Op CHCTEMBI BHYTPCHHEIO BOAOMPOBOAA
CIICAYET NPOM3BOIUTL B 3aBUCHUMOCTH OT TEXHU-
KO-3KOHOMHUYECKOH LEeIeCO00pa3HoCcTd, CaHUTap-
HO-THT'HCHHYECKHX U MPOTHBOTIOXAPHBIX TpeOGBa-
HHI, 2 TAKXE C y4€TOM NPUHATON CHCTEMBI HApyX-
HOrO BOJONPOBOAA W TpeOOBAHUH TEXHOJIOTHH
TIPOU3BOACTBA

B HaceseHHBIX IyHKTaxX ¥ Ha NPEANPUSTHSAX,
TA€ HUCTOYHHKHA NHUTHEBOrO BOJOCHAGXKCHUA HE
obecneyuBarOT BCe HyXIbl HOTpebuTENcH, mpd
TEXHUKO-3KOHOMHYECKUX OOOCHOBAHHUAX JOMycKa-
€TCSl TMOABOJUTH BOAY HCHHTHEBOrO KayecTBA K
TUcCyapaM U CMBIBHBIM 0adyxkaMm yHHTa30B

[Tpou3BOACTBEHHBIE CHCTEMBI BOJOMPOBOIA
JIOJDKHBI NIPOEKTHPOBATBCS UL TOJAYM BOIBI,
YIOBIIETBOPSAIOLIEH TEXHOJNOrHIECKHM TpeGOBaHHU-
M M HE BBI3BIBAIOIIEH KOPPO3HU aNmapatypsl u
TpyOONpOBOAOB, OTIOXEHHS cojeil u Guolora-
yeckoro obpacraHus Tpyb W amnapaTos

1.2. TpeGosanusa x Ka4ecTBY
BOJBI

Boga, mogaBaemMas s XO3SHCTBEHHO-TIUThE-
BbIX HYXJ IOTpeOUTeNed NpOU3BOJACTBEHHBIX,
BCIOMOTATEJIBHBIX, XHJIBIX H OOGIIECTBEHHBIX 3/1a-
HA#, MO KAa4YeCTBY NOJDKHA YIOBJCTBOPATbL Clie-
ayomuM TpeGosBarusm [OCT 2874-82 «Boma
MuTheBast I MrUCHUYCCKHEC TPEOOBAHHA W KOHT-
pOJIb 32 KaYeCTBOM»

BakTepwo,/10r HIeCKHe HOKA3ATeIIN

Obuiee xonmuecto Gaktepuit Ha 1 Ma® mepas6amien-

Holt Boaw (He Gonee) 100
Konmuecto OaxTepuit Tpynnel KHINETHON TAJIOYKM,
onpepensemoe no N'OCT 18963-73 ¢ uaM B 1 11 Boas
(konm-wHIeKc), He Gonee 3

CojepKaHHe, M /]I, TOKCHIECKHX XHMHYECKHX RelECTB BOAL

Amomunnit  (Al) 0.5
Bepriunmit (Be) 0,0002
Monubaen (Mo) 0,25
Muiubsax  (As) 0,05
Hutpatsi (no N) 45
flonMakpunamMun 2
Ceuuen (Pb) 0,03
Ceuten (Se) 0,001
Crponunii (Sr) 70
®rop (F) Ans KiIAMaTHYSCKHX PailoHOB

Tull 1,5

111 1,2

v 0,7

OpranoienTHicckue NOKA3ATENH

3anax npu 20°C W npu noxorpeBandd Boakl Ao 60°C,
B6amnu (He Gonee) 2
Mpuekyc npu 20°C, 6annw (ue Gonee) 2



1.2. Tpe6osanua k kauecmsy 600t 5

LiBeTHOC b 110 IL1a1 HHO-KOGANbTOBON HJIH HMATHDYIO-
mei wkane, rpaa (ue Gonee) . ... .2
MyrHocTb NO CTaHAAPTHOH HIKane, Ml/J] (ue 6o-
nee . . . . o . ... ... ..o Ls

JloyCTHMAN KONIEHTpanss, Mr/Jl, B BOJe XHMHYECKHX BelieCTB

Cyxof ocratox . . . . . . . . . . . . . 1000
Xnopumet (CH . . . . . . . . . . . . . 35
Cymspatot (So) . . . . . . . . . . . . . . 500
Maprasen Mn) . . . . . . . . . . . . . 01
Menmp (Cu} .
Uwnk (Zn) . . . . - X1
OCTAaTOUHBLIA aNFOMUBUE (Al) N 1 X
O6imas xecTkocrh (Mr-3ks/m) . . . . . . . . 10

Mpumesanns: 1. Bopoponnsiii noxasatens (pH) noken 6birs
B upegenax 6,0-9.0

2. Fipi WCHOB30BaHHH LIOA3EMHBIX Boj 6€3 ycraHOBOK no
06e3KeNe3NBAHAIO BOJbI N0 COTJIACOBAHHIO C OPTAHAMH CAHHWTap-
HO-3MAAEMHO.ION HIECKOH Cily)Obl COMepkaHHE Xelc3a B BOXE,
LOCTYNAIOMER B BOJONPOBOAHYIO CETh, AOIYCKaeTCH po 1 mr/n.

ITocye xJIOpHpOBaHUS BOJIA HE TOIKHA UMCTh
XJI0peHOTIOBBIX 3alaxoB.

Boma OTHOCHTENBHO HHM3KOH TEMIIEpATyphI
06bIyHO TpebyeTcss I OXJAXICHUS NPOU3BOA-
CTBCHHBIX arperaToB, a TaKXe IS XOJOJUIbHBIX
YCTAHOBOK M CHCTEM KOHTMIOHOHHPOBAHUS BO3IY-
xa. B BOJE, IpHUMEHAEMOi A1 OXJIaXAeHUS HpPO-
H3BOJICTBCHHBIX arperaToB, COACPXKAHKC B3BCLICH-
HbBIX BCIICCTB HEC [JOJDKHO MPEBBINIATH HOPM,
yKa3aHHBIX B Tabm. 1.1.

TABJHIA 1.1
JIOTYCTUMOE COJAEP)KAHME B3BENIEHHBIX BEIECTB
B BOJIE

Conep)xax-me B3BCIICHHBIX
BEILECTB, MT/JI

X0A04HIBHUKH

Kpyrioro- B NaBOJOK
HYHOE
KopobGuaroro una:
dypmet . . ... 15 30
npowHe . . . . . . . . . 30 60
Tpy6yaToro Tuna:
(dypMeHHbIe aMBpa3ypsl, Wj1ako-
BBIE H YYTYHHBIC JOTKH . . . . 50 100
npoyse . . . . . . . . . 100 200

B Bojge, mogaBaeMoil Ha NPOU3BOJCTBEHHbBIE
HYX[IBI, COJEPKAHUE >KeJe3a HEXEIATEIbHO BO
Bcex ciy4asix. i psia MPOU3BOACTB TIPEIesIbHOE
COjICPXAHUE JKelle3a HE HOMKHO NpeBBHIIIATDH
0,1 mr/mn.

CopiepxaHne B3BCIICHHBIX BELICCTB B BOJIE,
HCIOJIB3YEMOM 1711 IPOM3BOCTBEHHEBIX HYX I, J0-

nyckaeTcs He 6onee 100 mr/m, a ans pana mpous-
BOACTB (TCKCTHIBHOM, NEJUIIONO3HO-0yMaxHOH
MPOMBILIJICHHOCTH U Ap.) TpeOyeTcs BOAa BHICO-
KO CTCNCHH NPO3PAYHOCTH M B KAXJOM OTACNb-
HOM clly4yac COJEp>KAaHHUC B3BCLUCHHEIX BELIECTB
ompeienseTcss TpeOOBaHUSAMH TCXHOJOTHH IIPOU3-
BOJICTBA.

Jlns mAnieBbIX TMpeIpUATHE JOJDKHA MOMA-
BAaThCA BOJIA NMUTHCBOTO KAyvecTBa.

LiBeTHOCTE BOABI IS MHOTHX NPOU3BOJICTB
(TeKCTHNBHOM, OyMaXKHOU, HCKYCCTBEHHOTO BO-
JIOKHA M Jp.) He JOJDKHA IpeBbIaTh 15 rpap.

Hanbornee BaxHBIMH IOKA3aTEISIMH XUMHYEC-
KOTO COCTaBa BOIBI SIBNIAETCH KECTKOCTh, COEP-
AHHE Kee3a U APYTHX XUMAYECKHX COCTUHCHHI,
BPEIHBIX /IS TCXHOJOTHYECKOTO MPOLECCa.

Jlng KOTJIOB BBICOKOTO JaBJICHUS IPOU3BO/IH-
TEIBHOCTBIO 2 T/9 U 60Jice XKECTKOCTh BOABI H
COJACPXAHUE KUCIOPOAA HE JOJDKHBI HMPCBLILATH
HOPM, YKa3aHHbIX B Tabn. 1.2.

TABJIMIA 1.2

JOITYCTUMBIE ITOKA3ZATEJIM XKECTKOCTH BO/IbI U
KOJIMMECTBA KUCJIGPOJA B BOJE, HCIIOJIB3YEMOH
B KOTJAX BbICOKOI'O JIABJIEHUSA

Jasnenne, O6mas xecTkoctb Boabl, Conepxkanue KuCiopoaa,
Mila MKF-9KB/KT, npH pabore  MKr/Kr, B Boae npk pabote
KOT/IOB KOTJIOB

Ha TBEpAOM Ha rase- Ha TBEPAOM Ha raie-

TOIUIHBE Ma3syre TOILIHBE Masyte
e TOCT 2099575 ¢ mam.
1,4 20 15 50 30
2,4 15 10 50 20
4,0 10 5 30 20
ne PTM 1082030.130-79 Munsnepromaut
10,0 1 1 30 30

TemnepaTypa BOABI B CHCTEME XOJOAHOTO
BOJOCHAGXEHHS, MOJABAeMON Ha XO3AMCTBEHHO-
IUTBEBBIC HYXIbI, JOJKHA OBITH B Hpemenax
5-30°C. B OTACTBbHBIX CIIyYasix, IO COTJIACOBAHMIO
C OpraHaMd 3[paBOOXPAaHEHHsl, JOMNYCKAETCH Ha
XO3HCTBEHHO-THTHEBHIC HYXJIBI IO1aBATh BOAY C
Temrneparypoit 2°C.

TemrnepaTypa BOABL B CHCTEME HPOM3BOJ-
CTBCHHOTO BOJIOCHAGXEHUS onpeenscTcs
TEXHOJIOTHYECKUMH TpeOOBAHUAMH.

TemnepaTypa ropsiueii BOABI B MeCTax BOJO-
pa3bopa npuBeneHa B rir. 10.



6  [aasa 2. OnpedeseHue pacuemuvlx pacxodoe 00bi

T'JIABA 2. OIIPEAEJIEHUE PACYETHBIX PACXO/IOB BOAbI
B CUCTEMAX BOJAOCHABXEHMA U KAHAJIU3ALINN

CHCTEMBI XOJIOJHOTO, FOPA4YEro BOIOCHAOXKE-
HHUS H KAHAJIM3AIMHU JOJIXXHBI 00ECEeYNBATh HOAA-
4y BOABI M OTBEJIECHHUE CTOYHBLIX BOJ (pacxon),
COOTBETCTBYIOIIME PACYETHOMY YHCIIy BOJIOIIOTpE-
ourencil UM yCTAHOBJICHHBIX CAaHHTAapHO-TEXHHU-

4ECKUX MPUOOPOB.

[ns pacdyera pacxoga BOABI CHCTEMBI
B ICJIOM HJIH H4 PACYCTHOM Y4YaCTKEC HeobXxo-
JTUMO:

ONPENENUTh NOTPEeOHTENEH BOABI U UX YUCJIO
U (tabmn. 2.1 u 2.2);

NMPUHATh WM PACCUMTATH CEKYHIHBIH g, [mo

TABJMIA 2.1
PACXOJ BOJbl U CTOYHBIX BOJ CAHUTAPHBIMHU IIPUBECPAMMU
Canntapibie npubophb CexyHnHbii pacxon Yacosolt pacxox Cao- Pac- M HHHEMAJIbHBIE
BOJBI, JI/C BOABL, JIj4 6on- b | JMaMErphl yCIOB-
HBIA CTOY-  HOTO NPOXona,
obumit  xoslon- ropsvuei obIIKA Xonon- ropsvedl HaNOp HBIX BOJMM
o HO#M ot HOM H., M ot nps-
0 v 6opa NOABOJ- OTBOJAA-
° . ¢, nfc xad, ero
Tpybo-
npoBona
y
VYMBbIBaNBHIUK, PYyKOMOHHHK C Bogopas-
6OPHBIM KPaHOM 0,1 0,1 30 30 -— 2 0,15 10 32
VMBIBAIBHHK (B TOM YHCJIE XHPYPTH-
YecKHif, MAPHKMaXxepCKHii) B pyKOMOHHHK
CO CMECHTENEM 0,12 0,09 0,09 60 60 40 2 0,15 10 32
PakoBAHA, HHBeHTapHas Moiika ¢ Bono-
pasBopubiM kpaHOM W J1aBoparopuas
Bozpopa3bopHas kOJIOHKa 0,15 0,15 — 50 50 — 2 0,3 10 40
Moiika (B Tom uHcie naGopaTopHas) co
CMecHTeeM (B TOM YHCIE CO LIETKOH Ha
1MOKOM LLLIaHTE) 0,12 0,09 0,09 80 60 60 2 0,6 10 40
Moiika co cMecH1eneM Ui NPEANPAATAR
OOILECTBEHHOT'O [IHTAlIAS 0,3 0,2 0,2 500 220 280 2 0,6 15 50
Banma co cMecuTeneM (B TOM gucile 06-
UMM 11 BaHH W YMBIBaNbHUKA) 0,25 0,18 0,18 300 200 200 3 0,8 10 40
Banna ¢ BonorpeiiHo# KoJIOHKOH H
CMECHTEJIEM 0,22 0,22 — 300 300 - 3 1,1 15 40
Bania MEAMIHHCKas CO CMECHTENEM
» MM.
¥ 20 0.4 0,3 0,3 700 460 460 5 23 20 50
25 0,6 0,40 0,4 760 500 500 5 3 25 75
32 1,4 1 1 1060 710 710 5 3 32 75
Banna HOXHas CO CMecCH relieM 0,1 0,07 0,07 220 165 165 3 0,5 10 40
Jywesas kabuHa
C MEJIKAM HyIeBHIM MOAIONOM U
CMECHTENIEM 0,12 0,09 0,09 100 60 60 3 0,2 10 40
¢ rIy0OKHM IYLIEBBIM NOJUIOHOM H
cMmecd1elieM 0,12 0,09 0,09 115 80 80 3 0,6 10 40
Aym .
B TPYNIOBOH YCTaHOBKE CO
CMeCHTENEM 0,2 0,14 0,14 500 230 270 3 0,2 10 50
THTHeHRYecknii (6HI3) co cMecH1e-
nieM B 23paTopoM 0,08 0,05 0,05 75 54 54 S 0,15 10 32
IIMXKHHAK BOCXOANIIHHA 0,3 0,2 0,2 650 430 430 5 0,3 15 40
Kononka B MbuIbHE € BOJOpa3bopibiM
KpaHOM 0,4 04 — 1000 1000 — 2 ,4 20 50
VYuuras
CO CMBIBHBIM BHaykom 0,1 0,1 — 83 83 — 2 1.6 8 85
CO CMBIBHbIM KDaHOM 1,4 1,4 — 81 81 — 4 1,4 85
TMuccyap 0,035 0,035 — 36 36 — 2 0,1 10 40
Tlaccyap ¢ noayaBTOMAaTHYECKHM
CMBIBHBIM KPaHOM 0,2 0,2 36 36 — 3 0,2 15 40
MuarbeBoii donTanyAx 0,04 0,04 — 72 72 — 2 0,05 10 25
[MonuBounbiif KpaH 0,3 0,3 — 1080 1080 — 2 0,3 15 50
Tpau D,, MM,
50 - — 0,7 - 50
100 — — - — — 2,1 — 100

Itpuvegansn: | Tlpn yctanoBke a3paTopoB Ha Bolopa3GopHBIX KpaHax H CMECHIEJiAX CBOGOMHBIN Hanop B NMOABOIKAX Clenyel

NpUHHMaTb HE MCHEE Swm

2 P‘dCXOJJ,Ll ropnqei! BOABI nonopasﬁopmﬂm KpaHOM KOJIOHKH B MBIJIbHE H NIOJIHBOYHbIM KPaHOM NIPHHAMATE PaBHBIMH YKA3aHHBIM B

Tabanie

3 PaCXOﬂbl CTOYHBIX BOJj, OTBOJAMMDIC TpanaMH, CIEAyeT ONpefeisath pacieToOM H NPHHHMATh HE Bonee YKa3aHHBLIX B TBGJIHL[&
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TABJIMIXA 2.2.
HOPMbI PACXOJA BOJbI

Horpeburena Ennnnna Hopwma pacxona Bogsl, 1 Pacxonsr Bonw
H3MEPEHHS Jajc
B CpCAHHE CYTKH B CYTKH HaH- B YaC HaWOOJib- TIPHGOpOM, ——
6oJbINero BoAo- LUero BOAONOT- n/q
noTpeGaeHus pebuenns

obmass ropsued obuias ropsuedi obwas ropsueidl obuHe Xonon-

(& TOM gf, (8 ToM gfnpa (B TomM ¢f, npm (Xonon- Hoi wiH
YHcie ~ NpH ! = WACle [ = uhcne = HOW M ropsyeit
ro?uqeﬁ) = 55°C ropsueit) = 55°C ropsa- = 55°C rops- ¢g
a'm " qei) ueh s
ot P @ wr
e 7
b
1 uible foMa KBapTHPHOrO 1MIa C
BOIONPOBOJOM M KaHaH3auHei 6e3 BaHH 1 xurens 95 — 120 — 6,5 — 0,2 0,2
50 50
2 To xe, ¢ ra3ocHabxeHAEM To xe 120 — 150 — 7 — 0,2 0,2
50 50
3 XKuisie 1OMa KBapTHPHOIO THDA
¢ BOZONPOBOAOM, KaHANN3AUHCH H
BAHHAMHM C BONOHAIPEBATENAMH,
paboTaromEMe Ha TBEPAOM
TOILMBE » 150 — 180 — 8,1 — 0,3 0,3
300 300
¢ BOAONPOBOAOM, KaHanH3alLueH
BAHHAMH C Fa30BbIMH BOJIOHArPEBa-
TensMH —»— 190 - 225 10,5 0,3 0,3
300 300
¢ 6bIC1 POAEHC TBY FOIUUMH 1a30BbI-
M# HarpeBaTENSAME H MHOIOTO-
yeyHeIM Bopopasbopom - »= 210 — 250 — 13 — 0,3 0,3
300 300
4 Xuanbie 1OMa KBAPTHPHOTO THNA C
HCHTPAIU3OBAHIBM FOPAYHM BOJO-
cuabxennem
0B0pYNOBAHHBIC YMbIBAIbHHKAMH,
MOMKaMH H AyIIaMA —»— 195 85 230 100 12,5 1.9 0,2 0,14
100 60
¢ CHOAYMMH BaHHaMH, obpynoBaH-
HbIMH AYHIAMH —»— 230 90 275 110 14,3 9,2 0,3 0,2
300 200
¢ BaHHaMU anuuo# 1500-1700 mm,
0BpYAOBAHHBIMH AYIIAMH —»— 250 105 300 120 15,6 10 0,3 0,2
300 200
IpH BHICOTE 3naHME Gonee
12 srakeidl U moBbIUEHHBIX TpeGo-
BAHMSX K WX Bnaroycrpoicrey —— 360 115 400 130 20 10,9 0,3 0,2
300 200
5 ObwexnTns
¢ o6MuMH [y1LIEBBIMA —»— 85 50 100 60 10,4 6,3 0,2 0,14
100 60
C AyIIAMMH TIpH BCEX JKHJIBIX
KOMHA1ax —» 110 60 120 70 12,5 82 0,12-02 0,14
100 60
¢ ODWHMH KyXHsMH H G10kaMH
AYLLEBBIX Ha 3TAXaX NPH KHBX
KOMHA[aX B KaXIOH CEKUHH » 140 80 160 90 12 7,5 0,2 0,14
100 60
6 TOCTHHMLL, NAHCHOHATB H MOTENH C
of0mMMMH BaHHAMH H AYLIAMUH » 120 70 120 70 12,5 8,2 0,3 0,2
300 200
7 TocTHHHIBI H NaHCHONATLI C AYLIAMHA
BO BCEX OTAC/IBIIBIX HOMEpax e 230 140 230 140 19 12 0,2 0,14
115 80

8 TociHHMIBL C BAHHAMU
B 25% HOMEpOB —» 200 100 200 100 224 104 0,3 0,2
250 180
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Ipodoaxncenue maba. 2.2

ITo1peburenn Enunnna Hopma pacxona Boaw, it Pacxone: Bozb
H3MEpEHHs nfc
B CpefiHHE CYTKH B CYTKH HaH- B vac HanGosb- npubopom, —--
GoJEIIEro Bo#O- IETO BOMONOT- R
noTpetaeHus pebaenns

ofmas  ropsueit ofman ropsveil obmas ropadeir obmme Xxoson-

(8 TOM gf . (B ToM g% npn (B ToM gf, npu (xonon- mo# HiH
Y@ciae  DpH 7 = wHCcle = qHCIe  t= HOM B ropsueit
roPnlleﬁ) =55C ro;)neﬁ) = 55°C rops- = 55°C rops- 6
4 I yei) yel -
7o P o.n
a'w  gb
.
B 75% Homepos 1 xurenb 250 150 250 150 28 15 0,3 0,2
280 190
BO BCEX HOMeEpax To xe 300 180 300 180 30 16 0,3 0,2
300 200
9. Bosbuuim:
¢ OGWHMH BaHHAMH H AYLUCBBHIMH 1 xoiixa 115 75 115 75 8,4 54 0.2 0,14
100 60
C CaHHTApHBIMH Y3JaMW, NpHOIH-
KEHHBLIMA K Najiaram To xe 200 90 200 90 12 1,7 0,3 0,2
300 200
AHbEKUHOHHBIE —»— 240 110 240 110 14 9,5 0,2 0,14
200 120
10. Canaropss H DoMa oTIbiXa:
C BaHHaMH DPH BCEX XHIIBIX
KOMHATaxX -y 200 120 200 120 10 49 0,3 0,2
300 200
C AYWaMH OpH BCEX XHIBIX
KOMHaTax » 150 75 150 75 12,5 8,2 0,2 0,14
100 60
11. TonuknAHAKE ¥ amMOynaToOpHl 1 6onbHO#H 13 52 15 6 1,6 0,8 0,2 0,14
80 60
12. Jerckme sACIH-canbi:
a) ¢ qHEBHBIM MpeObiBAHAEM NETEH:
€O CrosIOBBIMHA, paGoTaroIMMHA Ha
nonyhabphkarax 1 pebenok 21,5 11,5 30 16 9,5 4,5 0,14 0,1
100 60
CO CTOJIOBBIMH, PaBOTAIOMHMA Ha
ChIpbE, H NpayeyHBIMH, 06pynOBaH-
HBIMH aBTOMATHYCCKHMHA CTHDPAb-
HbIMM MalllHHAMH To xe 75 25 105 35 18 8 0,2 0,14
100 60
6) ¢ Kpyriocy10uHbIM NpeGhia-
HHEM JIETEi:
€O CTONOBBIMH, paGoTaIOHMA Ha
nonydabprrarax —»— 39 21,4 55 30 10 4,5 0,14 0,1
100 60
CO CTOJIOBBIMH, paboTalolIMMA Ha
Chipbe, H NpayeiHbiMH, 0OpyToBaH-
HBIMH aBTOMaTHYECKHMH CTHPaJib-
HBIMH MalIHHAMHA —»— 93 28,5 130 40 18 8 0,2 0,14
100 60
13. Tuonepckue nareps (B TOM YHCIE
KpYIJIOCYTOUHOTO [eHCTBHA) CO CTOJO-
BBIMH H MpayeyHbIMH 1 mecro 200 40 200 40 18 8 0,2 0,14
100 60
14. Tipayeunnie:
MEXaHH3HPOBaHHbBIE 1 ¥r cyxoro 75 25 75 25 75 25 [lo texHonoru-
3%} HeCKHM NAHHBIM
HEMEeXaNH3HPOBaHHBIE To xe 40 15 40 15 40 15 0,3 0,2
300 200

15. AAMMHHCTpATHBHBIE 302HHA H
NpOMTOBapHbIe Mara3uHsl 1 paGoTarouni 12 5 16 7 4 2 0,14 0,1

80 60
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Hpodoaxncenue maba. 2.2.

Tlorpe6utenn Empunna Hopma pacxonsa Bonbl, It Pacxoxn BogbI
H3MeEp njc
B CPEiHHE CYTKH B CYTKH Had- B 4aC Hambonb- NpHGOpoM, —
60JIBILErO BOJO- ILErO BOAONOT- afu
norpebnenns pebrierns

obuias  ropsueid obmas ropsueil obmas ropsuei obmHe Xomon-

(B Tom ¢, (B ToM ¢:npw (B TOM 4% npu (xonox- HOW MW
YHCJIE  MpH ¢ = THCE = qucne (= HOH M ropsvei
rx?’?mlei) = 55°C ropaueit) = 55°C rops- = 55°C rops- 9o
m " uei) vel)
¢ @ B
B 76
T
16 Yue6bubie 3aBencHus (B TOM YHCIE
BBICIIHE H CPEHHE CeitHaIbHBIC) C ylile-
BbLIMH NPY TMMHACTHYECKHX 3anax W
BydeTamMna,peaNH3yroLMMHE FOTOBYIO
RPOAYKLHIO 1 yyammiics u 17,2 6 20 8 2,7 1,2 0,14 0,1
| mpenopmasatens 100 60
B CMEHY
17. Jlaboparoprn BEICINHX H CPEXHHX
crenAaibHbiX YYeOHbIX 3aBEeNCHHH 1 npubop B cmeny 224 112 260 130 43,2 21,6 0,2 0,2
200 200
18. O6meobpasoBate/IbHbIE LWKOIbI C
JIYIIEBLIME NPH FTHMHACTHYECKHX 3a71aX H
CTOJIOBHIMM, PabOTAIOIHMH Ha NOJy-
abpuxalax 1 yyammiics B 10 3 11,5 3,5 3,1 1 0,14 0,1
1 npenoparatens 100 60
B CMEHY
19 To %e, C NPOUICHHBIM (HEM To xe 12 3,4 14 4 3,1 1 0,14 0,1
100 60
20 TlpoeccHonasibHO-TEXHAYECKHE
Y9HIHLA C AYIIEBBIMH NPH THMHACTH-
YecKux 34J1aX H CTONOBBIMH, paboTaio-
wume Ha nonyadpHkaTax »— 20 8 23 9 3,5 1,4 0,14 0,1
100 60
21. UIkonbl- HHIEpHATHI:
yueOuble NoMewieHAs (C JyIUEBbIMA
TpH IMMHACTHYECKHX 3aJ1ax) —»— 9 2,7 10,5 32 3,1 1 0,14 0,1
100 60
CNajbHble NOMELEHAs 1 mecTo 70 30 70 30 9 6 0,14 0,1
100 60
22 Hay4Ho-HCCnenOBaTENbCKHE
HICTA1YTH A 1260opa ropun
XHMHYECKOTO npoduns | paborarownit 460 60 570 80 55,6 8 0,2 0,2
300 200
6rOIOTAYECKOro 11podHAs To xe 310 55 370 75 32 8,2 0,2 0,2
300 200
¢pusuyeckoro npoduns P 125 15 155 20 12,9 1,7 0,2 0,2
300 200
€CTECTBEHHBIX HayK — 12 S 16 7 3,5 1,7 0,14 0,1
80 60
23 Amiexw
TOProBbIii 321 W NOACOOHBIE
IOMEIIEnns —»— 12 5 16 7 4 2 0,14 0,1
60 40
1aBopaTopHs NPHTOTOBICHHS
JIEKapCTB —— 310 55 370 74 32 8,2 0,2 0,2
300 200
24, TlpennpAsiAs oGIECTBEHAOTO
MATABAA 4719 NPHFOTOBIEHAS THIIK:
noTpebAAEMol Ha NPeANPHATHA 1 6mogo 12 4 12 4 12 4 0,3 0,2

300 200
nposasaeMoil Ha 10M To xe 10 3 10 3 10 3 0,3 0,2
300 200
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Ipodoaxcenue maba. 2.2.

o1 peburenm Ennnnna Hopma pacxona Bonsl, Pacxoant Bomsi
H3MEPEHHS afc

B CpeliHue CYTKH B CYTKH HaH- B Yac HaHOoJL- NpHGOpOM, —

60MbInero BONO- IIEr0 BOAOTOT- a4

norpe6nenns pebnenns

obmas  ropsveit obmas ropsmeﬁ obmas ropaueit obmme Xoson-

(BTOM g}, (8 ToM gh upw (B TOM ¢f, npA (X0N0K- HOW MAM
YHCIE NpH [ = vACHe = qucne = HOW W ropsauei
roPuqeﬁ) = 55°C ro?ﬂeu) = 55°C rops- = 55°C rops- g%
yeif) yeil 5
¢ @ o
T b

To.wr

25. MponoBoALCTBEHHbBIE Mara3HHbI 1 pabouee MecTo
(20 M? nnomamm
10proBoro 3aa)

B CMeHY 250 65 250 65 37 9,6 0,3 0,2
300 200
26. Tlapuxmaxepckne 1 pabouee mecro
B CMEHY 56 33 60 35 9 4,7 0,14 0,1
60 40
27. Kunoteatpsl 1 mecro 4 1,5 4 1,5 0,5 0,2 0,14 0,4
80 50
28, Kny6n1 To xe 8,6 2,6 10 3 0,9 0,4 0,14 0,1
80 50
29. Tearpmi:
NS 3pH1enei —»— 10 5 10 5 0,9 0,3 0,14 0,1
40
ANs apTHCTOB 1 apTHC1 40 25 40 25 34 2,2 0,14 0,1
80 50
30. CTagHOHbI U CNOPT3AMLI:
AJS 3pHTEe 1 mecto 3 1 3 1 0,3 0,1 0,14 0,1
60 40
LIS QUIKYILTYPHHKOB (C y4eTOM
HpHeMa [yllla) I ¢m3kynprypRmk 50 30 50 30 4,5 2,5 0,2 0,14
80 50
31. InaBatenbHble GacceHnbl:
s nonosHeHHs Oacceiina % obbema
Bacceitna B cytkm 10 — — — - — — —
IS 3pHTENeR 1 mecto 3 1 3 1 0,3 0,1 0,14 0,1
40
I1S CIIOPICMEHOB (C Yuerom
npueMa ayina) 1 cnopicMeH 100 60 100 60 9 5 % 0,14
80 50
32. baun:
1 nocerurenn — — 180 120 180 120 0,4 04
MBLIBHAA C TA3AMH HA CKaMBAX 180 120
H ONOJIACKHBAHHMEM B Aylle
1 nymesas cetka — - — — — — 0,2 0,14
500 270
MBUIbHASL € TA3AMH Ha CKaMbax § | | TOCETHTEND - o 290 190 250 190 0.4 04
1IPUEMOM O3X0POBHTEILHBIX 290 190
HpoNes;
P P 1 nyweBas cetka  — — — — — — 0,2 0,14
500 270
Aymesan kaGuiia 1 nocernrens  — — 360 240 360 240 02 0,14
360 240
BaHHas KabHHa —— — 540 360 540 360 0,3 0,2
540 360
33. Jywessie B ObITOBBIX NOMELIECHHSX
NPOMBIILIEHHEIX [PeMIpUsTH 1 nymesas ceTka
P pesip yiz cMeHy — — 500 270 500 270 E)ﬁ 0,14
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podorncenue maba. 2.2

Morpeburenu Enuauna Hopma. pacxoma Boasl, 1 Pacxoasl BoAb!
M3MepeRus ajc
B CpeJHHME CyTKA B CYTKH HaH- B Yac naubonp- Opubopom, —
GOJILUIETO BOAO- WLIEr0 BOJOIIOT- a4
noTpeGienns pebaenus
obwas ropsyeil obas ropsueil obmas ropsded obime Xon0A-
(B TOM qim (B ToM ¢f npu (B TOM ¢, npH (x008- HOH WK
Y@cae  NpE ¢ = uYHCae ! = yiacae = HOW U ropsyed
ropsiyeil) = 55°C ropsueif) = 55°C rops- = 55°C rops- 4o
o ot yer) ueii) q”— H
pot P 0. hr
q‘&‘hr q’l‘)
b w
34. Hexn
¢ 1e1IoBbLIcIeHMMA GoJiee
84 xJIx ma 1 M/q 1 uenoBex
B CMEHY — 45 24 14,1 8,4 0,14 0,1
60 40
OoCTasibHble To xe — — 25 11 9.4 44 0,14 0,1
60 40
35. Honuexa
CIIOPTHBHOTO HAPa, AOPOXKEK,
NIOIAAOK I Hrp H APYTHX
CIOPTHBHBIX COOPYXEHHN m? 1,5 — 1,5 — — — ==
TPaBSHOrO 10KpoBa QyT6OMLHOrO
nons »— 3 — 3 — - _
[IOBEPXHOCTH KATKa »— 0,5 — 0,5
M3 ULIAHTOB YCOBEPILIEHCTBOBAH-
HBIX MOKPBITHHA, TPOIyapos, ILIO-
waznei, 3aBOJICKAX NPOE3NOB —» = 0,4 0,5 - —  04-0,5 — — _ _
3e.1eHbIX HAaCaX/IEHHH, ra30HOB U
LBETHHKOB —— 36 — 3-6 — . - _ _

tabn. 2.1 u dopmyne (2.4)] u 1acoBoit
dopmyne (2.7)] pacxoa BomeL

ONPEENUTH YHUCIIO YCTAHOBIICHHBIX CAHUTAP-
HBIX TpuGOpoB N;

paccuuTaTh BEPOATHOCTL AeicTBua P npubo-
pos 1o $opmye

P = q;, ,U/3600g,N; 2.1

BBIYHCIINTH CEKYHIHBIN pacxo/ Bombl 1o dop-

MyJne

gy [0

q = 5q,0. 2.2)
3HaueHNe O IPHHUMAETCA B 3aBHCHMOCTH OT
3Hauedus N uim N P o npun. 4 CHulIl 2.04.01-85.
[lna yOopouieHnst paciyeToB MOXHO MOJb30-
BaThca HOMoOrpammaMu (puc. 2.1 u 2.2), cocras-
NIEHHBIMH JUIsi HauOonee yIOTpeOJiseMbIX 3Haue-
Huit ¢, paBubix 0,1; 0,14; 0,2 u 0,3 5/c. Ilpu
H3MEHSIOMMXCS 3HAYEHHAX ¢, JJIS PACYETOB MOX-
HO HCIIOJIL30BaTh HOMOrPaMMYy, IPUBEIECHHYIO Ha
puc. 2.3.

Hanpumep, TpebyeTcsi ONpeneiMTb CEKyHI-
HBII H 4acOBO# pacXoAbl BOALI IS XUJIOro JomMa
¢ HEHTPAJIM3OBAHHBIM TOPIYHM BOJOCHAOKEHHEM
¢ yicsToM KBapTup 90 u uncioM xureneit 280 ge.,

umeroltero 90 npubopoB ¢ MOIBOAKON XOJOAHOMK
poabl u 270 npuGopoB ¢ MOABOIKON XOJOMHON U
ropsveif Boabl. B coorBeTcTBUM ¢ Ta61. 2.2 pacxon
BOJIBI HA OJJHOTO NOTPEOUTENA B Yac HauOoJIbLIEro
BoponorpeGrenns ¢\ cocrasuseT 15,6 n/4, B ToM
yhcne:  XOJOZHOM  qf5—S5.6 7/4; ropsuer g~
10,0 /4.

O6wumii cexyHIHBIA pacxonx BoIw! ¢, = 0,3 1/c;
CEKYHIHBIN pacxold XoJIoAHON Mii ropsueil Boabl
q" = 0,2 njc.

BeposTtHocth neiictBud P HaxoauMm 1o ¢op-
myne (2.1):

Pt =¢q,,U/3600g,N =
=15,6-280/3600-0,3-360 = 0,011;
P¢ = 5,6-280/3600-0,2-360 = 0,006;
P* = 10,0-280/3600-0,2-270 = 0,0144.
3ateM o HoMorpamme (cM. puc. 2.2) onpene-
nsfeM pacxom Boael: ¢ =33 n/c; ¢°=1,5 n/c;
k=21 n/c.

Hopmer pacxona Bosl Ha OJHOTO TOTpeGUTE-
11, yXa3aHHbIe B Tab. 2.2, yYUTHIBAIOT HEPAaBHO-
MEPHOCTb OTPEONEHHs BOIBLI H OXBATHIBAIOT I10Y-
TH BCceX BO3MOXHBIX noTpebureneii. IlonpzoBanue
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.I.l.lnllln bl

L2 ™
' lnllllllll_l_ul'
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7 3
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— 0,4 -
1 — 0,003
I -
— 0,002
C
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Puc 22 HomorpamMma nJm onpelie/leHHR CeKyR/JHBIX PacxoioB Boanl q upa ¢, = 0,2 n 0,3 a/c n P< 0,15
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Pac. 2.3. Homorpamma juts ontpee/ieHAs CeKyHAHBIX H 92COBLIX PRCXOZO0B BOAbL B 3aBHCEMOCTH oT NVP(NP,,) pH palmvHbLIX IJHAYCHARX G,

Jaje B gy, /4
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OylIaMH Ha TIPOMBIIJICHHBIX NPEIIPUATHAX IIpe-
AYCMOTPeHo y4uTHIBaTH 1pu 100% omHOBpeMeH-
HO paboTaromyx AyIWIEBBIX CETOK B TEUCHUE
45 MMH 1OCJIE€ OKOHYAHMS CMEHEI.

Hopma pacxona XoJoQHoOH BOAbI B CYTKH U B
gac B TaGu. 2.2 onpenenseTcd Kak pasHOCTb MEX-
Iy OOIIMM PACXONOM M PAcXOA0oM ropsdeit Bogpl.

B ToM cny4yae, koraa Tpebyercs ONpeneyuTh
pacxon IUIS rpyHnel HOTpeduTeneil, eJnunHy P
cleyeT BBIMUCHATHL MO dhopMyne

P=Y NP/Y N,,
1 1
a BEJMYHHY g, — 1o dopMyre
qdo = ZquNxPL/z N,P; .
1 1

Jnst rpaxIaHCKMX 3[aHMH, IO KOTOPBHIM OT-
CYTCTBYIOT CBEINEHMSA O YMCIIC M TEXHHYECKHX Xa-
PaKTEpHCTHKAX NPHOOPOB, MOUYCKAETCA NPUHHU-
math ¢'8 =0,3 n/c, g§=4¢8=0,2 n/c.

CekyHIHBI pacxojl CTOYHBIX BON ISl y4acT-
Ka CETH 3aBHUCHMT OT pacXxoaa BOJLI HA JaHHOM
yuactke. Ilps obmeM MAaxCHMajibLHOM pacxole
MeHee 8 51/c oH ompeaengercd no dopMyiie

¢ =q"+q. 2.5

TIpu GomblleM pacxoAe KOJIUYECTBO CTOYHBIX
BOJI paBHAETCA 06LIEMy BoJonoTpe6ieHMIo. 3Have-
HASA ¢§ HAJJIOKAT MPUHMMATL no T1abn. 2.1.

Yacopoil pacxol BOAbI HA yYacTKe WM JUIS
CHCTEMBI B IICJIOM ONpeeifioT no ¢opmyne

(2.3)

2.4

9h: = 0,00590.4. %4 , (2:6)

A€ go 4, 4YACOBO¥H PAacXxoA BOABI npuGopoM, KOTOPhIA A OUHA~
KOBLIX TNoTpebHiesiell NpOSKTHPYEMOR CHCTEMBI CJIEAYET NPUHH-
Maip 0 1abx 2.2, a LIS OTHHYAFOLMXCH — 110 (opMy.e.

9o.hz = Z Nith.sQO,hz,z/z NPy, ;. (27
1 1

JIis HaxOXJCHUS BCIUYMHBI 0 HEOOXOIHMO
ONpENIENTTL BEPOSATHOCTDL MCIOJIL30BAHNA TIPHOO-
poB P,, [Aji CHCTEMEI B 1IEJIOM

Py, = 3600Pqo/do 1 » (2.8)
A€ Go ¥ go,,; —CEKYHOHBIA H YACOBOR PACXOR, ONpenese-
Merit no Taba. 2.1 1 2.2 uan no dgopmyne (2.4).

PacueT ceKyHOHBIX PacXoJoB ropsyei BOALI B
CHCTEME ropaYero BOJOCHAOXeHS (C y4eTOM IHp-
KyJIIMORHOTO pacxoa) mpuseneH B ri. 10.

Mpnmep 2.1. B anMHUHHCTPaTHBHO-GBITOBOM
xoprnyce (ABK) 3aBona B MakCMMajbHYIO CMEHY
paGothi 100 4en aIMHEHHCTPATHBHOrO MEpPCOHANA
n 800 yen, paGoTarommx B lexax, HOJb3YIOTCA
OLITOBLIMH TIOMEIICHUSIMH Kopmyca. B 3manHum
uMeeTcd Takke cronoBas Ha 300 mocalodHBIX

MecT, paboTaromas 2 4 B CMeHYy, YHMCJIO CAHHTAD-
HBIX NpHOOpPOB B KOTOpO# He M3BecTHO. B ABK
YCTaHOBJIEHBI cleayroimue npubopwl: 300 yuura-
30B, YMBIBATbHUKOB, MHCCYAPOB M HOXHBIX BAHH,
B TOM umcie 250 ¢ ropsayei Bono#, u 80 AyleBbix
CETOK.

Tpebyercss ompeneNMTh pacXoAbl XOJOIHOI,
rops4cii BOAbl ¥ CTOYHBIX BOI.

Pacuer HauMHaeM c onpenenenus g, 1 P mns
noTpeburenell nanHoro 3manus. [Jng ymo6crea
MOJIb30BaHMS OTH [AHHbIE NPUBOIMM B BHIE
Tabm 2.3.

TABJIMLIA 2.3
PACYETHBIE JAHHBIE

Pacxon Hopmel pacxosa Boamt i, Ans
BOJBL, J1

aAMAHHCTpa- PaGOTAIOMX CTOJNIOBOH  AyHIeBBIX

THBHOI'O B uexax

TEPCOHaIa
;" 0,14 0,14 0,3 0,2
q‘o 0,1 0,1 0,2 0,14
(f:] 0,1 0,1 0,2 0,14
q;"h’ 80 60 300 500
q’l'] . 60 40 200 270
q":' 4 9,4 12 500
qh:.r 2 44 4 270

Janee omnpenensiem:

P = 4-100 + 800-9,4/3600-0,14-300 = 0,052;
P" =2-100 + 4,4-800/3600-0,1-250 = 0,039;
P =2-100 + 5-800/3600-0,1-300 = 0,038.

3atem no gopmynam (2.1) u (2.2) BeraucnseM
pacxonnl BOAbI U CTOMHBIX BOJ.
flo um3pecTHOoMy 3HaueHuio NP = 0,052 x
x 300 = 15,6 mo mpun. 4 CHull 2.04.01.-85
HaxoouM o = 5,712 u paccuuThiBaeM
q'" = 50,14-5,712 = 4,0 n/c.
AHAJIOTHYHO ONpENeIseM:
NP =0,038-300 = 11,4 —a = 4,53;
q¢ = 50,1-4,53 = 2,27 nj/c;
NP" =0,039-250 = 9,75 - a = 4,06;
q" =5-0,1-4,06 = 2,30 s/c.

Pacxonx BOIbI HA QymieBble CETKH BHIYACISIOT
mpu 100%-HOli OOHOBpeMEeHHOH uXx pabote:
g =80-0,2 = 16 n/c; ¢** = 80-0,14 = 11,2 n/c.

Jinsg ompeaeneHus pacXxodoB BOABL B CTOJIO-
BOH HeoOXOAUMO 3HATH YHCIO HOTPEOISEMBIX
oxton B 1 4. B HameMm ciiyyae o qaHHBIM TEXHO-
Joros uucio 6mon cocrasuio 2640 B 1 u.
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B Tom cnydae, Korja HE H3BECTHO 4HUCIO
601, €r0 MOXHO OPHEHTHPOBOYHO ONpPENEIHUTh
no gopmysie

U=TnN-22,

e Ty —ancno 4acoB peanuzanuu MPOXYKLHH;
n;~4ACHO MOCAOK B Yac; N, —~4HCIO [OCAAOUHBIX MECT; 2,2-Kk03(-
GHUHEHT JUIS NPEANPUATHH OGIIECTBEHHOIO MTAHHAS.

Pacxon Bomgel B Yac HauOOMBIIETO BOJONOT-
pebiieHusd B CTOJNOBOH omnpenenseM 1o dopmye:
g =Uqe% 1,5/T qif=2640-16:1,5/8 = 7920 .

ITo lziaBeCTHOMy 3HaueHdio NP Haxoaum
N P* = 7920/3600-0,3 = 7,3, ompenensem o= 3,3
U BBIMHCISEM ¢ = 5-0,3-3,3 =4,95 x/c.

YacoBo# pacxon ropguedl BOIbl PaCCYMTBIBA-
eM ananoruuno: Q4. =2640-12,7-1,5/8 = 6310 m;

NP"=6310/3600-0,2 = 8,76r>a = 3,77,
q"=50,2-3,77=3,77 ajc.

Pacxon XosioaHO#M BOABI ONpeneNseM Kak pa3-
HHUIly MEXAY 0O1MM PacxoqoM H pacXomoM rops-
4yeit Bombl NP =(7920 — 6310)/3600-0,2 = 2,23,
HaxomuM o = 1,53 u BerauciHgeM ¢° = 5-0,2-1,53 =
=1,53 n/c.

Taxum obpaszoM, obummi pacxox BOABI 1O
3/1aHHIO COCTaBJIIET:
q"'=40+160+495=2495 1/c;
+ 11,24+ 1,53 = 14,8 1/c;
q"=23+11,2+3,77=17,27 njc.

B cBA34 ¢ TEM, YTO KOJIMYECTBO BOIONOTpE6-
JICHUS TIPEBBIIIACT 8 J1/C, KOJMYECTBO CTOYHBIX BOJ
TIpUHUMAeTCcd PaBHbIM BOAONOTPEOICHHIO, T.C.
q°=2495 njc.

q-=227+

IJIABA 3. CUCTEMbBI 1 CXEMBI BOJOIIPOBOJA
XOJIOIHOM BO/IbI

3.1. XapaKkTepHcTHKa CHCTeM
BOJONPOBOAA PAa3JIHYHBIX 3HAHMI
H COOpYKeHHH

B 31aHMAX MOryT OBITH CIEAYIOL[UE CUCTe-
MBI BHYTPCHHETO BOJOMPOBOZA: eOWHBIH BOJO-
MpOBOA AJIA OIa4y BOABI NMTLEBOrO Ka4yecTBa Ha
BCE HYXIIbI; Pa3felibHble CHCTEMBI BOXONPOBOIA —
XO3SAMCTBEHHO-IUTREBOX M IIPOM3BOJICTBEHHLIN
(OOMH WM HECKOJIbKO); XO34HCTBEHHO-TIPOTHBO-
NOXapHLIH ¥ MPOM3BOACTBEHHBIA (OJMH HMJIM He-
CKOJIBKO); XO3SHCTBEHHO —IMTLEBOH ¥ TPOM3BOJI-
CTBEHHO — IIPOTHBOMOXKAPHBIA (BO3MOXHBI Ipyrue
CHCTEMBI TIPOM3BOACTBEHHOTO BOAONPOBOJA HIIH
OTAEAbHO NPOTHBOIOXKAPHBIA BOAONPOBOA); LIUP-
KyJIIIMOHHBI BOJOIPOBOM, COCTOSIMIMM M3 ABYX
ceTel,— nojarouiei 1 o6paTHOH; BOJONPOBO/ IOB-
TOPHOrO WCIOJIb30BaHHS B CaMOM 37aHAX (C
UETBI0 COKPAIUECHHA Pacxoja BOABL).

He nmomyckaercs coemuHeHMe ceTedl Xo3sH-
CTBEHHO — IUTHEBOTO BOJONPOBOAA C CETAMH, IO-
JAXONIMMH BOJIy HEMTBEBOTO KauecTBa. B ucxino-
YMTEIBHBIX CIy4asX IO COrJIACOBaHMIO C OpraHa-
miu [ocyaapcTBEeHHOTO CAHUTAPHOrO Haa30pa pas-
peliaeTcs HCMONb30BaHHE XO3HCTBEHHO - IUThe-
BOTO BOJIOMIPOBOJA B KAYECTBE pe3epBa [N BOJO-
MpoBOAa, TMOMAIOMIEro BOAY HENUTHEBOTO Kadye-
cTBa. B 3TOM Cilyyae pe3sepBHO€E COCAMHEHHE TOJIK-
HO 00ecrnevyuBaTh BO3AYIIHBIA pa3pbiB MEXIy ce-
TAMH.

TIpsMOTOYHBIE CHCTEMBI RO THIY CCTEH pas3-
TIEJIAIOT Ha JBa BMJAA: TYNHKOBBIE MIIM KOJbLEBLIC,
Tynukoseie ceTH (pUc. 3.1) IPUMEHAIOT: B X034ii-
CTBEHHO - IMTHEBBIX BOAONPOBONAX NpH YCTPOM-
CTBE TOJILKO OJHOrO BBOJA; B IPOU3BOICTBEHHBIX
BOJONPOBOAX B TOM Cily4ae, KOT/Ia JOMYCKAaeTcs
TepepbiB B MOAa4Ye BOABI Ha NPOM3BOICTBEHHBIE
HyXIbl; TIPH YUCJIC BHYTPEHHUX MOKAPHBEIX KPAHOB
no 12, ecnv 3TH ceTd OAHOBPEMEHHO SBNAIOTCH U
MPOTHBOTIOKAPHBIMHA; B OTAEJIbHBIX CIIy4asx HpU
6ONbIIEM YHMCIIe TIOXKAPHBIX KPAaHOB, €CIM BHYT-
PEHHUH BOJOIPOBOJ HNUTAETCH BOJOH OT TYNHKO-
BOIi HapyxHo# ceTd. TynHKOBEIE CETH yCTpauBa-
IOT M3 Tpy6 pa3s;iMyHOTO WJM NMOCTOSHHOTO Jiua-
MeETpa.

Konbuesbie cetu (puc. 3.2.) IpPOEKTHPYIOT
NpH HeoOXomMMOCTH OecniepebGoiiHoro obecneve-
HHs IOTpebHTeNed BOIOH (B TOM HUCIIE HA HYXIbl
MOXKAPOTYUICHAS. TPH YHCIIE IOXAPHBIX KPaHOB
6onee 12). HenpepbIBHOCTH MOAA4YH BOIBI JOJDKHA
06eceynBaTEC KaK HAPYXKHBIMH, TaK H BHYTpPEH-
HHMMH cHCTeMaMu BoaocHabGxeHus. s obecrieye-
HHS HEIIPCPBIBHOCTH NO/IA4H BOJIBI MOXKET IpHMe-
HATbCS KOJbIEBAsA CETh C YBEJIMYCHHBLIM THCJIOM
BBOJIOB U YCTaHOBKOW JOTOJHUTE BHBIX 3a/IBHKECK
HJIM 3aMOpHBIX BEHTHJIEH W NBOWHAS CETh.

B kounblLieBOi ceTy i muTaHUs obopymoBa-
HUS, HE JTONYCKAIOIIETO NepephiBa B Moaave BOMIBI,
HE06X0AMMO TIPeayCMaTPHBATh BO3SMOXHOCTD OT-
KJIFoYeHHsl JiHoboro arperara M moGoro y4acrka
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Prc. 3.1, Cxema TynHKoBOYo BoJOUPOBOAA
1 BBOA, 2-TypGuUHHBEIN BogOMep, 3 KpaH A1s CyCKa BOALI

L |

ceTu 6e3 MpeKpalieHus [oJaud BOAbI IPYTHM

arperatam (puc. 3.3,ad).9T0 ke mpaBHIO HOKHO

10000 cobmonaTecsa M NIpY IPUMEHEHUH NBOHHOHR BOIO-
npoBogHod cet (puc. 3.3,6).

B xonbueso#t uiim IBOWHOH BOIOMPOBOHOMN
CeTH HeoOXOAMMO TPEAYCMATPUBATL BO3MOXK-

200 HOCTBh 3aMEHBbI T000# 3a7BHKKH Ha MarucTpaiu
6e3 mpexpaileHus MOAAYH BOAK! 0GOPY/IOBAHHIO.

LupkynsSuuMOHHEIE CHCTEMBI  BOHONPOBOAA
COCTOAT U3 IABYX ceTeil: nomaromelt n obpathoii. B
JIByXCTyIICHYaTO# CHCTEME BOJOIPOBONA MOHaro-
nias ceTh, KaK TPABWIIO, SBJISETCS HANODHOH, a
obpaTHas - camoTeqHoil (puc. 3.4). ObpaTtHas ceTb
B OTJIHYME OT CAMOTEYHbIX KaHAJIM3AIUOHHBIX CE-
Teil Meet crienyromme 0cOGEHHOCTH:

a) mpy ee pacuere IS OTBOOA MaKCHMAJib-
HOTO pacXofa BOIbI 3aIaf0TCS IHAMETPOM Tpyo,
TIOCJIE Yero OTMPENEINIOT YKJIOH TPAcChl;

6) CMOTpOBBIE KOJOANBl YCTAHABJIMBAIOT IO
KOHCTPYKTHBHBIM COOOPaXEHHSM, IPHHMMAS UX C
OTKPBITBIMHA JIOTKAMH WA PEBU3HIMHU Ha 3aKpbl-
TOH CeTH U C JBOWHBIMH KPBIIIKaMH.

IIpn oaHOCTYTIEHUATON CHCTEME BOXONPOBO-
na (puc. 3.5) TpybonpoBoas!l KaK MOAAIOIICH, TAK
1 obpaTtHOit ceTel ABJNSIOTCS HATOPHBIMU W JAOJIK-
Hbl YIOBIETBOPATb TpeGOBaHUAM, HpEIbIBIse-
MBIM K HalOpHBIM CETSAM.
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Prc. 3.4. Cxema QBYXCTYNEHYATOro UBPKYJISIHOHHOIO BOJIO-
upoBoaa
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Prc. 3.6. Cxema umpky. o Tpy6

poBojia 3aBoja deppociianop
1 -BBOA OXJIAXIEHHON BOABI; 2—yIOpbl; 3~ NOABOAKH K MACIOOXIaRUTENIM
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Puc. 3.7. Cxema umpKy.

IIpumMepoM IMPKYJIAUMOHHOTO TOIAOLIETO
HaNOpHOro BOAOIPOBONA MO CXEME ABOHHOM ceTH
ABJISETCS BOJONPOBOM I OXJIAXACHHS TEHEH M
MAacCJIOOXJIAAMTENLHBIX KOJIOHOK 3aBoaa ¢eppo-
cnnasos (puc. 3 6).

MeJkue arperatel, OXJaxJaaemMbie BOIOH, KO-
TOpHIE MOXHO OOBEAWHHTb B OTACNBHBIE Y3JIBl,
[E1eCO00PA3HO NPHCOEIMHATL K COOPHBIM Maru-
CcTpaiiM IMPKYJISIHOHHOTO BOJONPOBOZA, TpO-
KJ1a/IbIBaeMOTO BHE 3maHuil (puc. 3.7).

CncreMbl MOBTOPHOrO HCIIOJb30BAHNA BOJBI.
TlosTOpHOE UCIOJIB30BAHME BOIBI MOXET OCYyIle-
CTBISITBCA KaK B CAMOM 3/1aHMH, TaK ¥ BHE €ro.
[lp# NOBTOPHOM MCMOJIL3OBAHHM BOIBI B 3JaHHH
APOEKTHPYIOT CHENMAJLHBIA BOJIOIPOBOJ CO BCe-
MH HeOOXOIMMBIMHM YCTAHOBKAMH: HACOCHOM, Ga-
Kami, pesepsyapamu u np. IIpumepoM cucTembr
TMOBTOPHOTO UCHOJBL30BAHUS MOXKET CIIYKHTh BO-
JOMpPOBOJ MexaHH4eckoro exa (puc. 3.8). B nan-
HOM CHCTEME BOJ1a TTOCIE OXJIAKIEHHSA MAC100Xa-
JTesiei IOCTYINIAeT B HANTOPHBIA 6aK, U3 KOTOPOro
pacxoayeTcs A TEPMHYECKOTO ¥ TalbBAHHYECKO-
ro oTAcJCHHH

B cucTemax co 3HaYMTEIbHBEIM PacXoAOM BO-
el HerenecooOpasHo YCTaHABIMBATL HAMOPHBIE
peryympyronme 6aky MM 3amacHble pe3epByaphbl
u3-332 uX GonbIIMX pasMepoB B aTux cnyvasx mis
obecnieyers GecriepeGoORHON monauu BOALI clely-
€T NpeaAyCcMaTpuBaTh aBTOMATU3ANMIO paboThHI BO-
JIOTIPOBOJIOB.

Bony mociie KOHAMITMOREPOB LieJieCO0Opa3HO
UCHOJL30BATh U1 OXJaXIeHHd NIpyroro odopy-

NpoKJIaaAblBaeMOro BHE 3JaHAN

5
z7
7 Y 7
4 3 8
A A
Puc. 3.8. Cxema PoBOIA ¢ HOBTOP HCII0Tb: BOJIBI

1 T1pyboupOBOA MOMAYH BOABI H3 CETH XO3AHCTBEIHO-TINTLEBOTO H

MpOTHABOIIOKAPHOIO BOJOIIPOBOAA, 2 BaHHBl TaJBBAHUYECKOIO

oTAeNeHAs, 3 MACIOOXAdAUTENM 4 TPyOONPOBOA IOAAYH BOJLI

K TeXHOJOTHYECKOMY 000pynoBanmio, 5 Gak peryiupoBanus

pacxoxa Boabl, 6 rpybomposox rnopauum  Boanl B 6Gak,

7-uepeauBHOH  rpybonpoBon, &8 — 1pyGONPOBO  LIOBTOPHOIO
HCNOJIb30BAHUA BOJIbI

mosanusa. EciM I HEKOTOPHIX KOHIMIMOHEPOB
TpebGyeTca Bona ¢ Gojiee BHICOKOH TeMIepaTypoif,
TO CJleAyeT NMPHMEHATh CXeMy, HOKa3aHHYK Ha
puc 3.9. ITo 3to#f cxeme U3 XOJIOAMJIbHON CTaHUUH
Boxay ¢ TeMnepatypoit 4°C nogaror Ha KOHAUIMO-
Hepbl NEpBOH Ipymmbl, ItIe OHa HarpeBaeTcs IO
9°C, a 3aTeM MOCTYNAET B pe3epByap-CMECUTENb, B
KOTOpHIH TaKXe MOCTYHAeT H BOAA C TEMIEpaTy-
poii 4°C Ilocne cMemMBaHus BOAY C TEMIIEpATy-
poii 6,5°C mofalT Ha KOHAMIHOHEPHI BTOPO
rpymnsl. Bony, Harperyio qo temmepatyphl 14°C,
HANPaBISIOT B XOJOAUJIBHYIO CTaHIMIO.

B xunbix 3gaHBAX BbicOTON 17 sTaxked u
6oJee, aAMMHACTPATHBHBIX 31AHAAX, TOCTUHHLAX,
NMAHCHOHATAX, CAHATOPHAX, JOMax OTAblxa, Hpo-
M3BOACTBEHHEIX M BCIIOMOTATCIbHBIX 3IaHUAX
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Prc. 3.9. Cxema posoia B ycT JUH
OHRPOBaHAN BO3AYXa

| XONOmWIBIIAs CTAaMIMs, 2-HACOCHaf CTaHuus; J-3anacHod H

CMecCHTENbHbIH pe3epByapsl, 4 — KOHAHLMONEPEI, Tpebytouwe BoAy

¢ Temueparypoit 6,5°C, 5—KoHaMuMOHEphi, TpeGyromme BOAy ¢
TeMnieparypoit 4°C

NpeayCMAaTPHBAEeTCd 30HUPOBAHHE BOAONPOBOJA.
BricoTa OnpenenseTcs M3 pacyeTa MaKCHMAajbHO
JMONYCTUMOTO MHAPOCTATHYECKOTO HAHOPA Yy HHXK-
HMX TIOXAPHBIX KPaHOB M XO3SHCTBEHHBIX MJIM
NPOM3BONCTBEHHEIX BOMOPa36opHLIX Towek. Ilpu
30HMPOBAaHMM BOAOMPOBOAA BOJA MOXKET MOna-
BATLCA OT BOJOHAMOPHBIX WM THIPONHEBMATH-
yeckux 0GakoB, a TaKXe HEMOCPENCTBEHHO OT Ha-
pyxHoro Bogonposoja. ViMeroleecs 1apieHHE BO
BHEIIHEH BOJONPOBOMHON CETH MCHOAB3YETCS
IU1A TIOflauy BOJbI B HUXKHHME JTaXW 3JaHHA.

3.2. CrcTeMbl NPOTHBONOXKAPHOIO
BOJIOHPOBOIA

Heo6x01uMOCTh  yCTpPO#CTBA BHYTPEHHETO
NPOTHBOMOKAPHOTO BOJONPOBOAA B 3JAHUAX H
NMOMEIEHUsAX, & TAKXKE MUHMMAaJIbHbIE PaCXObl
BOJBI HA NOXapPOTYIICHUC JOJDKHBI ONpPEneIAThCS
[UTS KWIIBIX ¥ 061IECTBEHHBIX 3MaHMil o Tabm. 3.1,
a 118 TPOM3BOJACTBEHHBIX 31aHMiA—-10 Tabi 3.2.
TpeGyeMulif pacxon BOOsl HA MOXapOTYIEHHE
cjlelyeT YTOMHATH 1O Tabi. 3.3 B 3aBUCHMOCTH OT
BLICOTHI TIOMEIIEHUS, JUIMHBI KOMITAKTHOH CTPyH H
JAMAMETPa CIIPhICKA.

Heo6xoaMMOCTE YCTPORCTBA CUHCTEM aBTOMA-
THYECKOTO NOXaPOTYILIECHAS B 3IaHUAX M TOMerie-
HUSX, TONNCKAMHX OOOpYNOBAaHMIO aBTOMAaTH-
YeCKMMM  CPENCTBAaMM  TOXKapOTYIICHUs, TIpe-
OyCMAaTpUBaeTCa B NEPEYHSAX, YTBEPXKAEHHBIX MH-
HuctepcTBaMu. TIpum sToMm crenyeT y4dTHIBATH
OIHOBpEMEHHOE [EeHCTBHE MOXAPHLIX KPAHOB H

TABJIMUA 3.1

HOPMBbBI PACXOJA BOABI HA TTOXKAPOTYIHEHUE
JKWIBIX U OBIMECTBEHHBIX 3JAHUI

MurnMane-
HbIi pacxonx
BOJABI Ha
BHYTpeHHee
noXxapory-
1weHHe, ja/c,
Ha OJHy
cTpyto

Yncro

CTpyH

XKuiasle ¥ obmecTBeHHbIE 30aHAA
oMemeHH

Kanvte 3ganns
np| vHcae Iraxei 12-16 1 2,5
10 ke, NpH OOIlel JUIHHEe KOpPH-

nopa 6oaee 10 M 2 2,5
npu yucne staxe# 17-25 2 2,5
TO Xe, NpH oblleil naMHEe KOPH- 3 2,5
nopa Gonee 10 M
3naHuA ynpaBJjeHwiH:
npu yHcae sraxed xo 10 u
o6BeMoM 10 25000 M 1 2,5
TO *e. 06BLeMoM cBrime 25000 M> 2 2,5
npy urcne 3axei 11-16 u
ofseMoM 10 25000 M 2 2,5
To *e, 06BEMOM cBhikie 25000 M 3 2,5
Kny6bi ¢ 3cTpanoii, TeaTphl, KAHO-
TeaTphl, aKTOBbIC H Kondepenu-3anbl, Cornacno  BCH 45-86
o6opyaoBaHHbIC KHHOANMNAapaTypoi
Of1wexuTHA U OBIIECTBERHBIE 3MAHUA,
HE yKaszaHHble BBIILE:
nupu umucie raxeii po 10 u
obsemoM S000-25000 m> 1 2,5
TO %e, 06beMOoM cebitue 25000 M3 2 2,5
npu uucie raxedl Gosee 10 U
obbeMoM 0 25000 M 2 2,5
10 xe, 06BbEeMOM cBBiile 25000 M3 3 2,5
BcnomorateiibHbIE 30aHHS NPOMBILL-
JEHHBIX NPEANPUATHI 06BEMOM, M>.
5000 25000 1 2,5
25000 50000 2 2,5
TABJIMLIA 3.2

HOPMBI PACXOJA BO/Jbl HA NMTOXAPOTYIIEHUE
TPOU3BOJACTBEHHBIX 3JAHUI

Crenenp orne- Kateropus Yucio crpyit (neppast umdpa) u
cToHKoCTH 3AaHuH MHHUMANBHBIA PACXOX BOABL, JI/C,
3MaHuR 10 NOXapHOW Ha omHy crpyo (Bropas umdpa)
OMacCHOCTH Ha BHyTpeHHee [0OXapoTylleHHe
B NPOM3BOJCTBEHHBIX H CKIaACKHX
3JaHUAX BBICOTOH 1o S0M M
obbemoM, Thic, M3
0,5-5 5-50 50-200 200--400
Tull A, B, B 2x252x5 2x5 3x5
(11 B 2x252x5 2x5 —
111 r,Aa — 2x252x25 —
IVavVv B 2x252x5 — —
IVav r, X — 2x25 — —
TMpamesannw: 1 [Jns paGpux-mpadeunbix nOXapoTylueHHE

cleayeT npeayCMaTpHBATD B NOMEIIEHUAX 06paboTKM B XpaHeHHs
cyxoro Gesbs.

2 Pacxoi BOALI HA BRYTPEHHEE MOXAPOTYWEHHE B 3AaHHAX
WM foMelnelusx obbemom, GosiblMM ykazaHHOro B TabuHue,
CleyeT COTJIACOBBLIBATEL B KaXAOM KOHKPETHOM CJyHae ¢ TeppUTO-
PHANLHBIMH OpraHaMH NOXapHOTo Haa3opa.

3. CreneHb OTHECTOMKOCTH 3MIaHHH NPHHUMAETCA B 3aBHCH-
MOCTH OT pa3jMyHbIX MaTepHasoB.
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TABJIMOA 3.3

HOPMBI PACXO/A BOJAbLI HA TIOXKAPOTYHNIEHUE B 3ABUCMMOCTH OT BLICOTHI TOMEINEHUA, JJIUHBI CTPYU U
JHAMETPA CTIPBICKA

JUmua xoM- MuruMane- Hamop, M, y moxapHoro
naK1HOH 4ac- HBIH pacxoj] KpaHa ¢ pykaBaMH JAJIH-

Miusumane- Hanop, M, y noxapHoro
HBIH pacxoJ KpaHa ¢ pykasaMH AJH-

Munnumane- Hanop, M, y noxapnoro
HBIH pacxo) KpaHa ¢ PYKaBAMH JUIH-

TH CTPYH MAH BOMBL, Ji/c, HOH#, M BOABIL, JI/Cc, HOH, M BOJLL, JIfC, HOH, M
BHICOTA [10- Ha OANY Ha OOHY HA OJHY
MELEHHA, M CTPYIO 10 15 20 CTpyIO 10 15 20 crpyro 10 15 20
pH AUdMETpE CIPbICKAa HAKOHEYHHKA MOXAPHOrO CTBOJIA, MM
13 16 19
Tloxapuble kpaunt D, = 50 Mm
6 — — - 2,6 9,2 9,6 10 3,4 8.8 9,6 10,4
8 - — - 2,9 12,0 12,5 13 41 12,9 13,8 14,8
10 — — — 33 15,1 15,7 16,4 4,6 16 17 18,5
12 2,6 20,2 20,6 21 3,7 19,2 19,6 21 5.2 20,6 22,3 24
14 2,8 23,6 24,1 24,5 42 24.8 25,5 26,3 — — — —
16 32 31,6 32,2 32,8 4,6 29,3 30 318 — - — —
18 3,6 39 39,8 40,6 5,1 36 38 40 — — —
Moxapunie kpansi D, = 65 MM
6 - 2,6 8,8 8.9 9 34 7.8 8 8,3
8 — — — 29 1 11,2 11,4 4,1 11,4 11,7 12,1
10 — — — 33 14 14,3 14,6 46 14,3 14,7 15,1
12 2,6 19,8 19,9 20,1 3,7 18 18,3 18,6 5.2 18,2 19 19,9
14 2.8 23 23,1 233 42 23 23,3 23,5 57 21,8 22,4 23
16 3.2 31 31,3 31,5 4.6 27,6 28 284 6,3 26,6 27,3 28
18 3.6 38 38,3 38,5 5.1 338 34,2 34,6 7 32,9 33,8 34,8
20 4 46,4 46,7 47 5,6 41,2 41,8 42,4 7.5 37,2 38,5 39,7

CIPUHKJIEPHBIX WA JPEHYEPHBIX YCTaHOBOK. Kax-
Jas TOYKA TIOMECILEHHS! TOJIKHA OPOINATbLCA OJHOU
Wi ABYMS CTPDYSMH BOJBI.

Ocoboe BHUMaHHE cleayeT 00palaTh Ha OIl-
penenesne o0beMa 3MaHUA UITH NOMEMICHHS, IIe
TpebyeTcs noxapoTymenue. Ecny 3nanue ne pas-
JENEH0 MPOTUBOMOXAPHBIMH CTEHAMM, TO BECH
006bEM 3aHMS YYMTLIBAETCs B pacyerax. Eciom
3[AHUE PA3/CIICHO TIPOTHUBOMOXAPHBIMU CTEHAMHM
I wmn 11 Tvna waM noMelneHus kateropuit A, b, B
[0 TOXAPHOM OMACHOCTH BbINEJNIEHbl creHamu [
i 11 THOA ¢ IPOTUBONOXAPHBIMU NEPEKPHITUSA-
MH U 3alIMIIEHHBIMH IBEPAMH, TO PACXOJ BOJBI
H4 BHYTPEHHEE MOXKAPOTYIUCHUE ONPEACIACTCA 110
00BeMy TOI 4acTH 3JaHHS UM TOMELICHHA, Iie
TpeGyeTcss HauGOMBIIMH Pacxon BO/EL.

Jns 31aHUA, MMEIOLIMX HECKOIbLKO IIOXApPO-
OMACHLIX MPOW3BOJACTB W BBITOPOXXEHHBIX IPOTH-
BONOXAPHBIMU CTEHAMU, CYMMHPOBaHUe 00beMOB
HOMEILIEHHH 1A OTpeeJICHAS PpACXoq0B BOABI HA
nOXapoTyileHHe He TpebyeTcs.

Ipu ompeneneHun o6beMa 3MaHHK €ro pas-
MepHI TPUHAUMAOT TI0 HAPYXHBIM I'DaHAM Orpax-

JIQFOIIUX KOHCTPYKIMA OO0beM TMOABAIBHBIX I10-
MEIIEHHH U TEXHHYECKUX DTaXKeH BXOAAT B 00beM
3JIAHUA.

Yucno cTpyi U pacxoj BOJBI HA BHYTpPEHHeEE
MOXApOTYlICHAE B OOLIECTBEHHBIX M TIPOM3BOA-
CTBEHHBIX 3JaHUAX (HE3ABUCHMO OT X KATETOPUH)
BEICOTON CBBIIE 50 M U o6BeMoM mo 50000 m?
cie/iyeT NPHHEMATh PaBHBIM 4 cTpyd mo 5 mjc
Kaxaas; npu GonbiueM obbeme 3naHui —8 CTPYH
no 5 n/c xaxas.

3naHus IPEHMYIIECTBEHHO C HE3AINIIICHHBIM
MCTAJITHYCCKUM  KAPKaCOM M OrpaXJAroLIAMHU
KOHCTPYKIMSIMU U3 HECTOPAEMBIX JIHCTOBBIX MaTe-
pPHMATIOB € TPYAHOrOPIOUAM YTEMJIUTENEM OTHO-
cATCs ¥ kateropuu oruecroikoctu [1la; 3manus
MPEUMYIIECTBCHHO OJHO3TAXHBIE C METaJLTHYCC-
KHM HE3ANUIICHHBIM KAPKACOM U OrpPaXXIAIOILIHU-
MH KOHCTPYKIMAMH H3 JIMCTOBBIX HECTOPAEMBIX
MATCPHAIOB C TOPIOYHM YTCIIMTEIEM K KATEro-
puu I16. CTeneHH OrHECTORKOCTU 3A4AHMIE TpH-
paBuusarorcs [Ha—x II, a ITI6 u IVa—xIV.

B 31aHAAX M COOPYKEHHAX U3 AEPEBOKIICCHBIX
KOHCTPYKIHM WM HE3AUMUICHHBIX METaJTHYcC-
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KHX KOHCTpYKimit o6semom no 10000m* pacxon
BOJBI CIIEAYET YBEIMUMBATH IO CPABHEHHMIO C JAH-
HBIMH, YKasaHHeIMM B TabGn. 3.2 Ha 5 n/c (onua
CTpysl), 4 MPH NPAMEHEHNH OTPaXJAIOIMIAX KOH-
CTPYKIHA C MOJMHMEPHBIMH YTCIUIRTE/ISIMHU — HA
10 n/c (nBe cTpyu). ITpn 6osbirem o6semMe 3MaHUA
pacxo BOJb! YBEIUYMBAETCS Ha 5 JI/C HA KaX[ble
TMOJTHBIE WITH HenodHble 100000 M.

Hanpumep, 3m0aHde NPOEKTHPYETCH BBINOJ-
HATH C HE3ALMIIEHHBIM METAJTMYECKAM KapKa-
COM M OTPaX/IAIONINMH KOHCTPYKIMAMH, B KOTO-
PBIX IPAMEHSIETCS CTOPAEMBIHR YTEIUTHTEND, T. €. HX
kateropusi ordecroiikoctn [I16. O6veM 3ganns —
36000 m3. TMo cTeneHm OrHeCTOMKOCTH 3AaHHE
npupasuuBactTcs k kaTeropum IV. ITo Tabn. 3.2
HAXOAHM, YTO CIENyeT NPHHATHL PAacXOf BOIB
2-5 Ji/c ¥ yBEMUYUTD 3TOT pacxox Ha 10 a/c (mamn-
4YHe TOJMMEPHOIO YTCIUIATENs) M emle Ha 5 n/c,
TaK kak obsem 3aannasg Gonee 10000 m>. Cnegoa-
TEAbHO, OOLIHIA PACXO/ HA BHYTPEHHEE MOXAPOTY-
meHne cocTasut 5-5 =25 njc.

BHyTpeHHee NMOXapoTyLICHHE HE NpeaycMat-
puBaeTCs:

a) B 3/laHAsIX 001e00pa30BATEALHBIX KO, B
TOM 4YHCJIe MKOJ, UMEKIIHAX AKTOBBIE 3abl, 000-
pPYIOBAHHBIE CTAMOHAPHOM KHHOANMAPATYpPOH, a
TakXe OaHb;

0) B 3J4HMNX CKIaJOB MHHEPAJIBHHIX yIo6pe-
HAR 0O6BeMoM f0 5000 M3 1 u II cremenu ore-
CTOMKOCTH W3 HECrOpaeMbIX MATEpUAJIOB;

B) B 3[aHMAX KHHOTEATPOB CE30HHOrO Aci-
cTBHS Ha J1r060e YUCIO MECT;

r) B IPOU3BOACTBEHHBIX 3]I[AHUAX, B KOTOPBIX
TIpUMeHEHHe BOJIbI MOXET BBI3BATDH B3PHIB, IOXAP,
pPACIPOCTpAHEHAE OTHSL,;

II) B IpOu3BOACTBeHHbIX 30aHusX I u II crene-
HH OFHECTOMKOCTH C IPOM3BOACTBAMHU KaTeropui
I' u [ He3aBMCHMO OT uX 00beMd W B MPOU3BOA-
cTBeHHBIX 3aHUsAX 1I1-V crenenu oraectoiikxocTn
obbemoM He Gonee 5000 M> ¢ mpousBoAcTBaMH
xateropuit [’ u [1;

€) B IPOU3BOJICTBEHHbIX W BCIOMOTATEIbHBIX
3JaHUAX TPOMBIIUICHHBIX NMPEANPHATUH, & TaKKe
B IIOMENIEHUAX /111 XpaHeHUs oBolled u PpykTOB
W B XOJOAUJIbHUKAX, HE 0OOpY/JIOBAHHBIX XO34id-
CTBCHHO-TIUTHEBBIM WJIH TPOM3BOJACTBEHHBIM BO-
JIOTPOBOAOM, AJIS KOTOPLIX MPEAYCMOTPEHO Ty-
LICHHE TIOXAPOB M3 EMKOCTEH (pe3epByapoB, BOAO-
€MOB);

%) B 3JAHHAX W TOMEIICHHAX OOBEMOM WK
BBICOTOW MEHee YKa3aHHbIX B Taba. 3.1 m 3.2;

1) B IIOMEILEHUAX, 000PYIOBAHHBIX CHUCTeMa-

MH aBTOMAaTUYECKOro MNOXAPOTYIUEHUS TA34MH,
napoM, (GpeoHOM WIH [IPYTHMH CHELHATbHEIMK
BEIIECTBAMH;

K) B 3JAHUMAX CKIA/IOB IPYOBIX KOPMOB, MHHE-
palbHBIX YIOOpeHUH H HeCTHUUAOB;

JI) B MPOU3BOACTBEHHBIX 3/AHUAX 1O Nepepa-
60TKe CeNbCKOXO3AUCTBEHHOM MPOAYKUMH KATETO-
puu B, I n II crenenu oruectoiixocTu, 06LEMOM
o 5000 m3.

Bo BHYTpEHHHE BOAOHPOBOIB IS TIOXAPO-
TYUIEHHS! BOJA TOAETCS HEMOCPEICTBEHHO OT Ha-
PY)XHOH CeTH TpsSMO vepe3 BBOALI WIX dYepe3
MPOMEXYTO4HYIO peryjaupyoulyo emkocTs. Io-
TpeGHBI Hanmop onpenenseTcs no dopmyse

H=H +H +AH 3.1

rae H,—-noTepn Hanopa Ha BBOJIaX M BO BHYTPCHHEH CETH;
H;—cpoboaublii HamOp y BogopasbopHoro ycTpoHcTsa;
AH—pa3HOCTb OTMETOK BBOJAa B 3JaHMC M Haubonee
BBICOKO PACMOJIOKEHHOTO BOAOPa3bOpHOro ycTpoicrsa.

T'uapocTaTHYeckuit HAMOP B CHCTEME XO3il-
CTBEHHO-IIMTHEBOIO WM XO3SHCTBEHHO-TIPOTHBO-
MOXAPHOTO BOAONPOBOAA HAa OTMETKE Haubojee
HHU3KO PACIIONIOXEHHOTO CAHUTAPHO-TEXHUYECKOTO
npubopa He HOKeH nmpeBbiaTh 60 M. I'mapocra-
THUECKHIi HADOp Ha OTMETKE Hauboliee HH3KO
PACTIOJIOXKEHHOr0 NOXAPHOTO KPaHA He IOJDKEH
npeBBIIIaTs 90 M.

CpoboIHBIE HATIOPH! Y BHYTPEHHHUX HOXap-
HBIX KPAHOB JIOJDKHBI OOECNECUMBATH INONY4YCHHE
KOMMAKTHBIX IOXAPHBIX CTPYM BLICOTOM, HEOOXO-
IUMOM I TYILIEHHs IoXapa B caMO# BbICOKOR H
yIATICHHOH YacTH 34aHUS B M000C BpeMs CyTOK.
HaumeHpliryro BBICOTY W paauyc ACHCTBHS KOM-
TaKTHOU YACTH MOXAPHOW CTPYH CJIEAYET TIPHHHU-
MaThb DABHBIMH BBICOTE TOMECLUCHHUS, CUHTAS OT
MoNa 10 HauBbiCiell TOYKH TEPEKPBHITHSA, HO HE
MeHee:

4 M-—-1JI8 KWJIbIX 371JaHHR BhICOTON A0 50 M;

6 M- O01IeCTBEHHBIX, IPOU3BOACTBEHHBIX
M BCHOMOTaTeNbHBIX 3J4HHA TNPOMBIIICHHbIX
MpEeANPUATHI BBICOTON 10 50 M;

8 M-I SKHIBIX 37aHUil  BbICOTOH Oonee
50 m;

16 M s OOLICCTBEHHBIX U TPOU3BOACTBEH-
HBIX 3/TaHU# TPOMBILUTEHHBIX NIPEANPUATHIA BBICO-
Toit Gonee 50 m.

Hamnop y noxapHbIx KpaHOB AOJXEH Omnpeae-
JIATBCA C YY4ETOM TIOTEPh HATMOpA B MOXAPHBIX
pykasax jumnoi 10, 15 win 20 m. Ipu Hanopax y
TIOXApHBIX KPAaHOB Gonee 40 M MeX Ay NOXaPHBIM
KpDAHOM WU COCAMHHUTEIbHON TIONOBKOH ClemyeT
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TIpENyCMATPHUBATh YCTAHOBKY AMAadparM, CHMxa-
onMX W30bITOUHBIH Hamop. [Honyckaerca ycra-
HOBK4 qMaQparM ¢ OJUHAKOBBIM JHAMETPOM OT-
BEPCTHIl Ha TPH —4ETHIPE 3TAXa 3MaHHUA.

Bpemst paboThl NOXapHBIX KPaHOB CHEAYET
npunuMaTs paBHbiM 3 4. Ilpu ycranoBke moxap-
HBIX KDAHOB HA CHCTEMAX aBTOMATHYECKOTO NOXKd-
POTYIUEHNS BpeMs UX pabOThI CIeAyeT IPUHUMATD
paBHBIM BpeMeHM paGOTHI CMCTEM aBTOMATHYEC-
KOTO TOXAPOTYIUCHUSL.

B MHOrOSTaXHBIX 30aHMAX BBICOTOH NATh
staxeil U 6oJiee, 060PYIOBAHHBIX X038HCTBEHHO-
NPOTHBOMOXAPHBIM BOJONPOBOAOM, TOXAPHBIE
CTOSIKM C YHCIIOM TIOXAPHBIX KPAaHOB HATH 1 Oornee
HAJUIEXHMT 3aKONbIOBBIBATh C BOJOPa30OpPHEIMU
CToAKaMH M HpeIycMaTpHBaTh YCTAHOBKY Ha me-
peMbluKkax 3alopHOM apMaTyphl, obecneYnBaro-
el ABYXCTOpOHHMI Tiporyck BoAbl (puc. 3.10).

CTosikM CAMOCTOSTENBHOM CHCTEMBI IPOTH-
BONOXAPHOrO BOAONPOBONA PEKOMEHAYETCS COe-
MHATD TIEPEMBIYKAMH C OPYTMMH CHCTEMAaMH BO-
JONpPOBOJAOB IIPH YCIOBAH BO3MOXHOCTH COCHHE-
HHS CHCTEM.

Tlpu onpeneneHHn YMCIA W MECT PACTIONIOKe-
HHS TIOXAPHBIX CTOSKOB U TMOXAPHBIX KPAHOB B
37IaHMM  CIIEAYET YHYMTHIBATh, YTO B MNPOU3BOA-
CTBEHHBIX M OOIIECTBCHHBIX 3MAHHSX C PACYETHBIM
yucIoM CTpyd Ha BHYTpEHHEE MOXAPOTYUIeHHe
nse ¥ Oojice Kaxas TOUYKA TOMEUCHHUs J0JDKHA
OpOLIATECS ABYMS CTPysIMHU (10 OJHOH CTpye W3
JIBYX COCEIHUX CTOSKOB), B XKIJIBIX 3JaHUAX paspe-
maeTcd MOA4aBaTh ABE CTPYUM W3 OJHOTO CTOsKA
(ciapeHHBIA TIOXKAPHBIA KpaH).

B 3panmax m000ro HA3HAYCHUS C PACUETHBIM
4yucaoM CTpy#H Tpm M Gojee B COOTBETCTBUHM C
1abn. 3.1 u 3.2, Ha cTOAKax JONYCKAeTCd yCTaHAB-
JIMBATh CHAPEHHBIE MOXapHHIE KPaHBI, TP ITOM
YHACIO CTPYH, NOJABAEMBIX M3 KaXJ0TO CTOfKa,
JOJDKHO TIpHHMMATHCS He Ooliee ABYX.

TMoxapHble KpaHbl KODKHBI YCTAHABJIMBATHCS
Ha BeIcOoTe 1,35 M HaJ MOJIOM TIOMENIEHH M pa3-
MellaTbcd B HiKaduuKax, MMEIOMmMX OTBEPCTHSA
JUTS IPOBETPUBAHMS W IPUCTIOCOOIEHHBIX IS OTI-
TOMOUPOBAHUS U BO3MOXKHOCTH BH3YajJbHOTO OC-
Morpa 6e3 BckpbiTMs (puc. 3.11). Crapesnble
HoXapHble KPAHBI JOMYCKAETCA YCTaHABIMWBATDH
OJWH HaA IPYrHM, NPH 3TOM BTOpPOH KpaH ycTa-
HABIMBACTCH Ha BBICOTE HE MeHee 1 M OT moja
(puc. 3.12). Kaxasli moxapHeil kpaH JOJDKEH
OLITH CHAOXEH TOXAPHHIM PYKABOM OJMHAKOBOIO
¢ BAM AuameTpa qumaHOM 10, 15 mmm 20m u
TOXaPHBIM CTBOJIOM.
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B oaHOM 31aHMH JOMKHBL TPHUMCHSATHCH
CHpBICKH, CTBOJBI, PYKdBd H TOXAPHBIC KpPaHBL
OJMHAKOBOrO JHAMETDPA M MOXApHBIC pyKaBa Of-
HOU JIJTHHBL.

Toxapuble KpaHbl 411 NPOMBILIJICHHBIX H
OOIIECTBEHHBIX 3JAHUM NOKHEI KOMILIEKTOBATh-
¢Sl PYYHBIMH OTHETYHIUTEIIAMH.

BHyTpeHHHE CETH NMPOTHBONOXAPHOTO BOAO-
ApOBOJA KaXIoM 30HBI 3maHuit B 17 sraxeil u
6onee HOMKHBI UMETh ABAa BHIBEACHHBIX HAPYXY
MOXAPHBLIX NaTpyOka anameTpoM 80 MM (TS TIpH-
COEIMHEHNSA PYKABOB IOXAPHBIX ABTOMAIUMH C
YCTAHOBKOHM B 31aHAM OOpaTHOrO KJIanaHa W 3a-
JBHXKKH, YHPABIAEMON CHapyXH.

JIns1 302HUIH, IMEIOMIMX OrPAXICHHS, BBINOJ-
HCHHbIE U3 MHOrOCJIOHHBIX aHENIed C yTerInTe -
MH, ClIelyeT NPeyCMATPUBATh YCTPOMCTBO CYXO-
TpyOoB AuaMeTpoM 80 MM, NPOKIaIbIBAEMBIX Y
HAPYXHBIX HOXAPHBIX JICCTHHL, OOOpPYAOBAHHBIX
COEUHUTENbHBIMUA TOJOBKAMHU IS TMOAKIIOYCHUS
NUIAHrOB TIOXAPHBIX MAIIHH. )

B3auMHoOe pacnoJokKeHUe TOXAPHBIX KPAHOB
B TIOMEIIEHUSIX, KAK TIPABUIIO, TIPEAYCMATPHBAETCS
Ha PACCTOSHUAX, PABHBIX IPUHSATON AJIMHE pyka-
Ba. Mmeromumiics 3anac B BHAE JJIMHBI KOMIAKT-
HOM CTPYM HO3BOJIET Y4eCTh BCE MOBOPOTHI MO-
XAPHOI'O pyKaBa W 00ECTIeYUTE TaPAHTHPOBAHHYIO
noxavy NOXAPHOTO pacxo/ia B PACYCTHYIO TOUKY.
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Bribop auameTpa mOXapHOrO KpaHa NPOM3-
BOIST HCXOAS U3 HauboJee 4acToro MCnoJjib30Ba-
HUS AMEIOIIErocs HANOPA B HAPYXKHOM CETH.

B coorBeTcTBUM ¢ npuBe/ieHABIMHE B Tabu. 3.3,
JAHHBIMH MOXHO B 3aBHCHMOCTH OT BBICOTBI 3Ta-

Ka, HeOOXOAMMOro pacxoAa W MMEIOIIErocs CBO-
6oaHOrO Hamopa ompefeuTh TpebyeMblit aua-
METp NOXapHOro kpaHa. /luaMeTp NoaBOAKH OT
CTOsIKa A0 NMOXAPHOTO KpaHa NpPHHAMAETCA paB-
HBIM AMaMeTpy MOXapHOTO KpaHa.

TJIABA 4. BOJOIIPOBOJHBIE CETH

4.1. Marepuaisl TpyOoupoBoaoB ceteii
BHYTPEHHEr0 BOAOUIPOBOAA

Martepnain TpyOonpoBOAOB ceTeil BHYTPEHHE-
ro BOJOINPOBOAA BHIOMPAIOT B 34BHCHMOCTH OT
TpeGOBaHUI K IPOYHOCTH MATEPHATIA U K KAYECTBY

BOZIb, €€ TEMIIEpAType M JABJCHUID C YYETOM
9KOHOMHHM MaTepHaJioB. TpyObl Uifl pa3iHYHBIX
CHCTEM BOAONPOBOAA NMPUHUMAIOT HO Tabn. 4.1, a
(hacoHHBIE ¥ COCTUHUTEJILHBIC YaCTH — 1o Tabi1. 4.2
u npuia. IIL

Cranbnele Tpy6B1 M3 KOPPO3HOHHOCTOMKOM
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TABJHLA 4.1 TABJINIIA 4.2
BUABI TPYB, IPUMEHSIEMbBIX B CUCTEMAX HOMEHKJIATYPA ®ACOHHBIX U COEJUHUTEJbHBIX
BOAOCHABXEHUS YACTEHA TPYBOIIPOBOJOB
Tpyont Venosueiit  O6nacts npHMeHeHUs PacoHHbIC M coeutH-  YcnopHbi  Halnauenue
npoxoa, TEALHBIE YACTH npoxox,
MM MM
CranpHuEe BOJOra30- W3 xoBXxoro wuyryHa u 10-50 CoeauHende ¢1aIbHBIX
nposozubie o N'OCT CTan¥ ¢ UHAMHApH- rpy6 Ha pesnbe
3262-75 ¢ U3M.. geckoit  pespboit 1o a) TOHKOCTEHHBIX
JIETKHE  OLWHKO- 10-50 CHCTeMBI  BORONPOBO- roCT 8943-75, auamerpoM 10-50 mm
BaHHble A2 past 110Aa4H BOJBI 8946-75 ¢ m3M. H C HakaTaHHO# IW/IHH-
OHTBEBOTO  Ka4ecTBa 8969-75 JpHYyeckod  pe3nboit
opy p, no 1Mlla up p, no 1,6 MIla
(10 xro/em?) (16 xrc/em?);
6) Bojorazonposos-
OBLIKHOBERHEIE 10-50 To xe, npu p,= HEIX OOBIKHOBECHHBIX H
OLWHKOBAHHBIE 1,6 MIla (16 xrc/cm?) YCHIECHHBIX NpH p, 1O
1,6 MIa (16 krc/cm?)
OOBLIKHOBERHEBIE 10-50 CucreMsl apons-
HEOHHKOBaH- BOACTBEHHOTO  BOJO- CranpHble  WTaMIIO- 50 300 Coeauiense CTaibHBIX
HElE nposoaa NpPH [aBie- BaHHBIE  4aCTH MO Tpy6 Ha CBapKe NpH p,
msx  ao. 1,6 MIla T'OCT 8734 75 ¢ uam a0 100 xrc/em?
(16 xrc/em?) n TOCT 8732-78 ¢
H3M.
Veunerusle 10-50 Bce  cucteMml  BOmO- CranpHele $nanusl
OUHHKOBAaHHBIE H cHaOXeHHd npH  He- ILI0CKME npe- 50-400 CoeaHHEHHEe CIajIbHbIX
YepHble obxomumocTH obecre- BapHbIE 0o Tpy6 npu p =1-16
YeHHs  [OBBILEHHOH TOCT 12820 80 H 25MIMa (10 16 n
HaJEXHOCTH M IpH C u3M, 25 KI‘C/CMZ)
CKPLITOH NPOKA3JKE B
wrpobax OpHBapHEIE 50400 CoepuHeHHE CTAIBHBIX
Bereik o TOCT Tpy6 npH p, =4 — 64
nekTpocBapHble 1O 1282180 ¢ H3m. H 10 MIla " (40-64 u
TOCT 10704-76 ¢ 100 xrc/cm?)
¥3M. Aas paioHOB ¢
pacieTHOH HapyXHOH UyryHHsle HanopHsle 50 400 CoeaHHEHHE 4yIYHHBIX
TeMiepaTypoi: dacomnbie YactTH Mo HAMOPHBIX TPYO mnpu
no —30°C 65-500 CHeTeMB!  x03sficTBeH- T'OCT 5525-61 ¢ uam. P, 1o 1 MITa
HO-IHTLEBOTO, NPOH3- (10 krcjom?)
BOJICTBEHHOTO H Hpo-
THBOIIOXAPHOTO BOAO- AcbecToneMeHTHRE 50 500 Coenunenne acbecro-
nposoaa nOpH A2aslle- CaMOYTLIO THAKOLIHECA LOEMEHTHBIX BOAONPO-
mar a0 1,6 MIla mypret  CAM 1o BOIHLIX TPYD
(16 xrc/cm?) n3 cranm TOCT 539-80
mapkn BCt2en2 wam Jerand  Tpybonposo- 10-150 CoenuHeHHe  Hanop-
Crl10 NOB M3 MONHITWIEHA BbIX Tpy0 H3 MOAHITH-
BLICOKOﬁ 10 ITHOCTH JleHa BBICOKOH TUIOT-
Huke —30°C 65-500 To xe, W3 CTAITH MapKH HOCTH
BCr3cn2 una Cr20
Tpuamevanns: 1. OuuHKOBaHHEBIE CTANLIIbBIE TPYGhI HEOOX0MH-
Yyrymmwe ma-  65-300  Bomsl BOmonmposoaa MO COETHHATH Ha pe3b0e; ONYCKAETCs COEANHEHHE OUAHKOBARHEIX
NOpHBIE KIACCOB rpy® nonyaBTOMaTHYECKOH AyroBoif CBApKOH B 3aUIUTHOM Clioe
A B no rOCT JBYOKHCH YT/iepoJa WiM o6Ma3KkoH Crhika KPacKOW, COoJepXatiei
058375 ne MeHee 94% UMBKOBOH OBLIH.
AcGecTOUEMEHTHBIE 100-300 To xe 2 ®naHueswle cocauHeHHs (acoHHBIX wYacredl s Tpy6,
HanopHLIE MapoK YKIaJbIBaeMbIx B TPYHI, He npumensor. Ilpa neo6xoxumoctn
BT-6, BT-9, BT-12 no pasMelieHus (iaHneBbix COSAMHEHHH B TpyHTe 60JIbI ClexyeT
rOCT 539-80 TIIATEBHO 3aUIHIIATE OT KOPPO3HH
Hanopusie u3 moau-  15-300  Cucremsl Xo3siiciBen-

stunena no  TOCT
18599-73 ¢ uam.

HO-NHTHEBOTO W TpO-
H3BOACTBEHHOI'O
BOOHPOBOA
HHEM 10
(10 xre/em?)

TIpumesanns: 1. TlnactMaccosnie TPyOBl, NPUMEHAEMBIE IS
BH)’TpeHHﬂX CHCTEM BO}]OCHaﬁ)KeHHﬂ, HE paspeiuaerca NPHMEHATH
JUIA cCHCTEM NOXAPOTYUWICHHS.

2. Jina obecuedeHHs NIPOTHBOMOXAPHBIX TPEOOBAHHM CTOAKH
CHCTEM BOJOCHADXEHUSA, BEITOAHEHHBIC H3 IACTMAcCOBBIX TPYO,
creflyeT NPOKNANbpIBaTh B WTpobax, 1MAXTax, KaHanax

nasie-
1 MIla

CTanM TIPUMEHSIOT Ui TI0JAYX ATPECCHBHON T10
COCTABY BOABI BO M30eKaHHE BHYTPEHHEH KOppO-
3uu TpyO.

Yyrysupie Tpyobl, cornacio F'OCT 9583-75
H3rOTOBISIOT Tpex kiaccoB JIA, A u b Ha naBne-

mre 2,5-3,5 MIIa (25-35 krc/cm?).  UyryuHeie
TpYOBI COEANHSAIOT CO CTANIbHBIMU TPYOAMM OJHO-
ro ¥ TOro *ke AuaMerpa 0€3 NMPHMEHEHHS KaKhX-
b0 JONOMHHTEIbHBIX ¥acTelt (Tabn. 4.3).

Cranbhble TpyObl MEHBIETO JHAMETPa Coe-
JUHSIOT C 9YTYHHBIMA Tpybamu Ooulblllero nna-
METpa NyTeM HABUHYMBAHHA NpiAMo# MydTH Ha
KOHell CTalbHON TpyObl, BCTaBNsEMOR BpacTpyd
(Tabn. 4.4).

Crexasnnble TpyObl MOXHO NPUMEHATH s
BHYTPEHHHX XO3SHCTBEHHO-TIUTHEBLIX BOAONPOBO-
JIOB TIO COTNACOBAaHHIO C OpraHamMm I occaHHH-
CNEKLUN U JUISl NPOU3BOACTBEHHBIX CETeH (HE MPo-
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TABJIULIA 4.3

COENMHEHUE YYI'YHHBIX U CTAJIbHBIX TPYB
OJUHAKOBOTO YCJIOBHOTI'O JUAMETPA

Jnametp, MM linpuna kosbuesoro

3a3opa B pacTpyoe, MM,

BHYTpen-  pacipy6a NAPYXHBIA A COeAHHEHHS TPYO

HH#H YYryH- CTAaNbHbIX

HbIX TPY6 py6 YYTYHHBIX YYTYHHBIX CO

CTanbHLIMH

50 81 60 8 10,5

75 107 88,5 8 9,25

100 133 114 8 9,5

125 159 140 8 9,5

150 185 168 8 9,5
TABJIMLA 4.4

COEAMHEHUE YYT'YHHBIX TPYB CO CTAJIBHBIMU
TPYBAMU MEHBHEIO JUAMETPA

Mupuna
KOJIBUEBOTO

HAnamerp, Mmm

BHYIpen-  ycioBubii  pactpyba HApYXHBIA 3a30pa B
HAH YYTYH- OCTAIBHBIX MydTH pacipy0e, MM
HBIX TPYG 1py6 cTanpROM
Tpy6n!

50 40 81 62 9,75

75 70 107 92,5 7,75

100 80 133 104,5 14,25
125 100 159 134 12,5

150 125 185 160 12,5

THBONIOXAPHBIX) ¢ nHaBjieHuemM mpo 0,5 Mlla
(5 krc/cm?) B 3paHusIx Ge3 3HAYMTENBHBIX TEMIIO-
BBIIEJICHHM U HE MOJBEPXCHHBIX BUODALNH.

Jns coequHeHHS CTEK/ISHHBIX TPYO n dacoH-
HBIX Y4CTEW NPUMEHSIOT (UIAHIBI ¢ PE3UHOBBIMH
npokiagkaMu ¥ MyQTel. CoelMHEHHE [E€PMETHY-
HO, HO O4Y€Hb KECTKO, II03TOMY TpeOyeTcs Haaex-
HOe 3aKperuicHHe TpyO Ha omopax.

DACTUYHOE COCOUHCHUE TOJYYaeTCH MpH
TIPUMEHEHUM [MJIMH/PUYecKOi My(QTH, pPe3HHO-
BBIX KOJell ¥ JIByX MeTa/UIMueckux (aaHLes, crs-
TUBAEMBIX OOJITAMHU; XXECTKOEC COCHUHCHUE —IPH
UCIIOTH30BAHUN (IIAHIEB.

IlnacTmaccoBbie TPYOLL. 715t BHYTPEHHUX BO-
JOTIPOBOJOB MOTYT OBITh NPHMEHEHBI HATIOPHBIC
TpyOBl U3 MOMUMEPHBIX MaTepHanoB. Bce mmact-
MACCOBBIE TPYOB! H3IOTOBJISIOT YETHIPEX TUMOB —
C, CJ1I, CT, T B 33aBUCHMOCTH OT JOTYCKAEMOTO
nasnenns—0,25;, 0,6 mw 1 MIla (2,5, 6 u
10 xrc/cm?).

BHHAIUTACTOBBIC TPyOBI MUCTIONBL3YIOT B OT-
JeJIbHBIX Ciy4asix. JUIst pou3BOACTBEHHO-TIUThe-
BBIX BOJIONPOBOJOB MX He NPHMEHSIOT.

HonnaTymeHoag]e HANopHbIe TPYORI U3rOTOB-
JISXOT ABYX THNOB. HA3KOI'O OABJICHUA —H3 TIOJIH-
ITHIIEHA BBICOKOW TUIOTHOCTM M BBICOKOTO AaBJIe-

HUS — K3 IOJUITHICHA HU3KOoM nmoTtHocTH. [1o no-
JIM3TUACHOBBIM TPyOaM AONMYCKAETCS TPAaHCIOPTH-
poBaHue BOAHI ¢ TeMnepatypoit no 20°C. Tpy6nt
COC/TUHSIIOT MeXIy cob0if, a TAKKe C MOAHITUIE-
HOBBIMH (DACOHHBIMH 4YaCTIMH CBApKOH, C TO-
MOIbIO HAKHAHOR raifky, Ha KJICIO WX C TIpUMeE-
HEHHEM (DIIaHIIEB.

4.2. BoxonpoBouasi apMatypa
n o0opyaosanne

Jad cucteM X03HCTBEHHO-TIMTHEBOTO BOAO-
npoBoJa TpyOompoBOOHYIO, BOAOPa3bOpHYIO H
CMECHTEJIBHYIO apMaTypy IPUMEHSIOT Ha pabouee
naBnenue 0,6 MIa (6 xrc/cm?), [as TpOTUBOMO-
XKAPHBIX CHCTEM BOJOIIPOBOAA UM 00be JMHEHHBIX
CHCTEM IIPOTHBONIOXAPHOTO M MHTHEBOTO BOMO-
cHabxeHus —Ha Aasnenne 0,9 MIla (9 xrc/em?).

[puveuaune. [N OTAEHBHHX TPOU3BOJ-
CTBEHHBIX CHCTEM BOJAOINpPOBOAa pabouee Aasie-
HHE YCTAHABIHBAIOT UCXOJA U3 TEXHOJOIHMYECKHX
TpeboBaHMI.

Bonopas6opHas u 3amopHas apMaTypa npu-
HAMAETCS BEPTHKAJIBHOTO THNA. 3aABHXKH MOXHO
yCTAHABIHBATh Ha TPYOONpOBOAAX AMAMETPOM
50 mm u Gonee. IIpoOGKOBBIE KPAHBI JOMYCKACTCS
IPUMEHATs TpH JAABJICHHAX He Oonee 1 MIla
(10 xrc/em?).

Ha BHYTpeHHHMX BOAONPOBOIHBIX CETSX 3a-
MOPHYIO ApMATYPY YCTAHABIMBAIOT: HAa KaXqoM
BBOJIE; Ha KOJBUEBON pa3Bofsiieii ceTH AJIA BO3-
MOXHOCTH BBIKJIFOYCHHS HA PEMOHT OTACTBHBIX
y49acTkoB ee (#e Oosiee 4eM NONYKObLA); HA
KOJIbLIEBOH CeTH MPOTHBONOXAPHOTO BOAONPOBO-
Jia M3 pacyeTa BRIKJIIOYCHHUS He OoJiee MATH IoXap-
HBIX KPaHOB Ha OJJHOM 3Taxe W He 0ojee OQHOro
CTOSIKA B 3HaHUAX BBICOTOH OoJiee 50 M, HA KOMb-
LIeBOM CeTH MPOH3BOACTBEHHOTO BOAONPOBOIA M3
pacdeTa o0ecredeHus ABYXCTOPOHHEH MOAaYu BO-
bl K arperataM, He JOMYCKAIOUIMM [epephiBa B
NOJAaYe BOABL; Y OCHOBAHUS TMOXAPHBIX CTOSKOB
TIpU HAJIMYHH DSTH K Goslee moXapHBIX KpaHOB; y
OCHOBAHUS CTOSIKOB XO3AHCTBEHHO-NUTHEBON WM
TIPOU3BOJCTBEHHOH CETH B 3JaHMSX BHICOTOH TpH
3Taka u Oosiee; HA OTBETBIICHUAX, HMHUTAIOIIUX
naTe U Oosee BOOOPAa3OOPHBIX TOYEK, HA OT-
BETBJICHUSIX B KAXKIYIO KBAPTHPY: HA MOJBOOKAX K
CMBIBHBIM 0a4KaM, CMBIBHBIM KpaHaM H BOXO-
HArPEBATEILHBIM KOJIOHKAM; Ha OTBETBIEHHAX K
IPYNNOBBIM IYLIAM U YMBIBATTbHUKAM; NIEPE] IpH-
6opamu, anmapaTaMd ¥ arperaTamMu CHEIHAIBHO-
ro Ha3Ha4YeHus (IPOU3BOACTBEHHBIMH, JIeYeOHBI-
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Puc. 4.1. Ycranoska BiyTpeHHHX (@) H HapYRHBIX (6) NOJIHBOYHLIX
KpaHoB

MM, ONLITHBIMH M Jp.); HA BCEX OTBETBICHHSAX OT
MAracTpajibHbIX JIMHUIT BOJONPOBOA.

Ipumeuanns: 1. Ha 3axonpIoBaHHBIX TIO BEp-
THKAJIK CTOSIKAX 3a[OPHYIO apMaTypy yCTaHaBIH-
BAIOT Y OCHOBAHNS M HA BEPXHUX KOHLAX CTOSKOB.

2. Ha xobLEeBBIX y9acTKax CETH HPHMCHSIOT
apMaTypy, OOCCHEUHBAIOLIYIO INPOMYCK BOIBI B
ABYX HaIpaBICHHAX.

3. Ha BOOONIPOBOJHBIX CTOSKAX, TIPOXOASMIMX
Yepe3 BCTPOEHHBIC Mara3uHbl, CTOJIOBBIE, PECTOpPA-
Hbl ¥ ApPYTUE TNOMELICHUS, HEAOCTYIHbIC AJIS OC-
MOTpa B HOYHOE BpeMs, 3alOpHYIO apMaTypy
pasMeEILialoT B NOABAJIC WM TEXHHUYECKOM IOA-
NOJIBE, KOTOPhIE HMCIOT MOCTOSIHHBIN AOCTYIL.

[Ipu BHIOOpe THMA 3aNOPHON apMaTyphel py-
KOBOJCTBYIOTCSl CIACAYIOUIMMH YKa3aHUSAMU: Kak
MPABUIO, NPHMEHSIOT MYy(TOBBIE BEHTUIM (KaK
naubonee AEIEBHIC) WIM MWAPOBBIC KPAHBI; NPH
HCOOXOAMMOCTH YCTAHOBKHM KPYIHOH 3alopHOi
ApMATYPHl MCTIONB3YIOT (raHneBble 3aBIKKH
WM 3aTBOPHI; Ha KOJNbUEBBIX WM 3aKOJbIIOBAH-

HBIX BBOJAMK BOJONPOBOJIHBIX CETAX C NEpeMeH-
HBIM JBIDKEHMEM U TPH YACTOM BKIIFOYCHUM 3a-
NOPHOH apMaTyphl NPUMEHSIOT TOJBKO 34/(BHX-
KM; BEHTUJIH U3 KOBKOTO YYTryHa YCTAHABIIMBAIOT
nns naBienus 6onee 1 MIla (10 xre/cm?).

Jns yNaoTHCHWH HCIONB3YIOT pe3uHy, ¢ub-
py, KOXy ¥ OpoH3y.

3aBIKKM B 3aBHCHMOCTH OT KOHCTPYKLIAH
3aTBOPA NMOAPA3AETSIOTCS HA ABA OCHOBHBIX THMA:
TapasielibHbic U KIHHOBBIE. PexoMeHayeTcs HpH-
MEHSTh NApaJuleNbHBIE 3a/IBIKKH, TAK KaK B HHX
06paboTka M TPHTHPKA YIUIOTHNIOIIMX KOJen
TpOIIe M Jierye, YeM B KJIMHOBBIX 3a[BUXKaX.

V 3aBuXeK C BBLABIKHBIM LINMHAEIEM MOX-
HO JIETKO HPOU3BOANTbL OYHCTKY M CMA3KY Pe3bObl
LINMUHAEAS, OTHAKO LIS MX pa3MelleHus Tpedyert-
cs 6oabias Beicota. Ha TpyGompoBomax xo3sii-
CTBEHHO-TIMTBEBOK CETH HE PEKOMEHAYETCH yCTa-
HABIMWBATH 3aJIBUXKKH C BHIABUKHBIM LUTTHH/EIEM.

Masble 3aJBHXKKH TIPH MAJlBIX JaBICHHSNX
TPUBOIATCA BO BPAIUCHHUE BPYYHYIO C MOMOLUBIO
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Puc. 4.2, YcTauoBka HapyXkHOro NOJHBOYHOTO KpaHa B KoJoaue
{xonepe)

] —BeHTHNIb, 2—COCAHHHTENBHAA T0O0BKA

MAaxoBUKa (32 MCKIIOYEHUMEM TEX CIlydaeB, KOrja
3aABHXKA BKJTIOYCHBI B CHCTEMY dBTOMATHYECKOTO
ynpasiends). as 3aaBuxek OOIbIAX AHAMET-
pOB, 4 TAKXe 3aJBIKeK, paboTaroumx noj 601b-
WUMU JaBjeHUSAMH, TPAMEHAIOT MeXaHU4eCKHH,
H/IPABJIHYECKIIA WK 3JIeKTpryeckdit npuBoA. s
BHIPABHUBAHUS JABJICHUS N0 00¢ CTOPOHBI KOpNy-
C4 Y KPYIHBIX 3a[BWKEK, 4 TAaKKE y MAJbIX,
paboTaromux npu GONBINMX AABICHUAX, HCTONb-
3yI0T 0OBOJHBIE MPHCTIOCOOICHUS.

3a/BUXKKH, KAK MPABUJIO, YCTAHABIMBAIOT B
TOMELIEHNX, NOCTYHHBIX 71 yOpaBJICHHS, OC-
MOTpPa ¥ PEMOHTA WX (B HACOCHBIX CTAHIMAX,
KaMepax, KOJOJUax, HpUSMKaX M Ha OTKPBITHIX
TpyOONpPOBOAAX).

IMoxapHbie KPAaHBI PACMOJATAIOT HA CETAX
MPOTUBOMOXAPHOTO BOAOIPOBOJA, NPEUMYIIE-
CTBEHHO Y BBIXOAOB, HA IUIONIAJKAX OTAILIMBae-
MEIX JECTHUYHBIX KJIETOK, B BECTUOOJIAX, KOPHIO-
pax, TpOXoaax M APYrHX Haubosiee JOCTYHHBIX
MeCTaX, He MeIUAFOUINX dBakyauuu moged. Ilo-
KAPHbIE KPAHBI Pa3MEIIAIOT B OTUIOMOHPOBAHHBIX
ukaduuKax ¢ OTBEPCTHAMM IS IPOBETPUBAHKS U
Hajgmuceio 1K, B KOTOpPBIX JOKHBI HAXOIUTHCA:
NOXAPHBIA PYKaB AMAMETPOM, PABHBIM AUAMETPY
TOXAPHOTO KpaHa, u aauHo# 10, 15 u 20 M; cTBOA
CO CHpBICKOM, AMAMETP KOTOPOro ONpeAenseTcs
pacyeToM. B noxapHbIX mixadax MpoU3BOACTBEH-
HBIX W OOIIECTBEHHBIX 3AAHHH CleAyeT NpeRy-
CMATPUBATh MECTO [JISl YCTAHOBKM OTHETYILIUTe-
neit.

B nomemenusx, 060py10BaHHBIX CIPHHKIEP-
HBIMH YCTPOMCTBAMH, TOXAPHBIE KPAHBI MOXHO
pasMeniaTh Ha CHPUHKJIEPHOHM CETH TOCIE KOH-
TPOJIBHBIX CHTHAJIBLHBIX KIATIAHOB.

TlonuBoYHbIE KPAHBI PA3MEIAIOT KaK BHYTPU
MOMeIEeHUH, Tak ¥ BHE MX. BHyTpHW 3nanus ans
TEXHOJIOFHYECKMX HYXI M YOOpPKM mnoMemeHui
TMPUMEHSIOT NOJIMBOYHBIE KPAHBI JUAMETPOM 25 U
15 mm (puc. 4.1, a). HapyXHble NOTUBOYHBIE Kpa-
HBI JHAMETPOM 25 MM YCTAaHaBIMBAIOT, KaK Mpa-
BUJIO, B HULAX CTEH 3/aHMS HO OJHOMY H4 KaX-
npie 60—-70 M nepuMeTpa 3gaHus (puc. 4.1, 6).

Ecnu HEBO3MOXHO YCTAHOBUTH NMOJIMBOYHBIE
KpaHbl B CTCHE WIH Y CTEHBI H KOJIOHHEI 3JlaHUsA, TO
HX PACHOJIAraloT B HEOOJBLIMX YYTYHHBIX KOJIOA-
ax —kosepax (puc. 4.2). TpyGonpoBoAs! k 3TUM
KP4aHAM TIPOKJAABIBAIOT B TIPYHTE C YKIOHOM,
00ecrneunBalOUIMM HX OTOPOXHEHHE HA 3HMHHI
TIEPHOA,.

BricoTa pacnonoxenuss Bogopa3OopHO# ap-
MAaTypsl OpHBeAeHa B Tabn. 4.5.

TABJANIIA 45
BBICOTA PACHOJOXEHUS BOJOPAZEOPHOM
APMATYPBI
Boaopaz6opras Beicora or mona mo Honyc-
apMarypa OCH KpaHa, M KaeMoe
OTKJIOMe-
HHe, MM
Bogopasbopubie kpaibl 0,2 (Bbitue GopTa 15
HaJ YMBIBAJIbHHKOM npubopa)
CMecuTtenb B AYyLIEBBIX 1 30
Ayiuesrie cerku 2,15 225 30

ToxapHbI# kpaH 1,35 —

4.3. BBoanr

Vyacrox TpyGonpoBoaa 0T BBOAA 0 HAPYX-
HOH CeTH YKNaAbIBAIOT C YKJIOHOM He MeHee 0,003
B CTOPOHY HAPYXHOH CETH.
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Prc. 4.3. Beoa BojonpoBoaa npH JieHTOBOM GyaaamenTe
1-0eTonHbI} HIH KHPOHYHBIA ynop

[Tpu npoxoXaeHHA BBOJA MOJ CTEHOH (JieH-
ToyYHBIE dyHIaMeHTRI, Oonbiuas raybuHa 3an0Xe-
HUS BBOJAR) CTOSK TPYOONpPOBOAA NPOKJIAABIBAIOT
(m18 MpenoOXpaHeHHs OT NPOMEp3aHHs) Ha pac-
CTOSIHMM OT BHYTPCHHEH NMOBEPXHOCTH CTEHBI A0
HapyxHoro kpas 6opTa pactpyba TpySomporona
ne menee 0,2 M (puc. 4.3).

IIpy miepece¥eHMHM BBOJA CO CTCHOH WM
($yHZAMEHTOM ero HeOOXOAUMO MPEIOXPAHATE OT
NoBpeXicHAs. [l 3TOro OCTaBJAIOT 3da30p Haj
Tpy6oit 0,2 M U 3aNMONHAIOT BOAOHENIPOHAIIAEMBIM
JMACTHYHBIM MATEPHAJIOM (MSATO#H TJIMHON).

B cyxux IpYHTax NpH NEPECEICHHH CTCH WIA
(byHTaMeHTOB BBOABI PEKOMEHIYETCS MPOKJIABI-
BaTh B QyTIgpax U3 CTaJbHBIX TPYO (Tabi. 4.6) ¢
MOCTIEAYIOIIEH 3aA€TIKON CMOMNSHOM NPAAbIO U MS-
Tol MIMHOM, a4 CHAPYXHU — LIEMEHTHBIM PacTBOpPOM
(puc. 4.4).

TABJIMLA 4.6
JUAMETP ®VTJIAPOB U CAJIBHUKOB JUJI1 BBOAOB

PexomeHayeMBIll THaAMETP, MM

Z

Marepuan Tpyobl nso}la

BBOJA dyraspa canipHHKa -

25 219 -

40 245 —
Cram 50 273 —

75 299

100 325 -

65 299 114
Yyryn 100 325 152

150 377 194

Beoan! B IIOABANIBL TIPH BAAXHBIX B MOKDBIX
IPYHT4X NPOKJIAJBIBAIOT C MPAMEHEeHHeM pebpnc-
ThIX MATPYOKOB, a NPH HaJIMYHMH NOA3EMHEIX BOZ,

25 no mecty 0f 200 2
_71 ) 11
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Puc. 4.4. Beon sononponosa vepes cieny HOABAJNA B CYXHX FPYHTax

I-¢yrnsp u3 cranpHOH TpyOml; 2-Mmsras ramHa; 3-3ajaenxa
IEMEHTHBIM PAcTBOPOM; 4 cMoJsHas npsab

._J_

HCTIOJIB3YIOT CallbHUKA (pHc. 4.5). Pasmephl canb-
HHKOB NpHUBEAEHBI B Tabn. 4.6.

Ha nosopoTax Tpy0onpoBOJOB B IOPHU3OH-
TAJBHOW WM BEPTHKAIBHOM IIOCKOCTH, CTHIKM
KOTODPBhIX (pacTpyOmi, My(DThI) HE BLIACPKUBAIOT
OCEeBBIX YCHJINH, YCTPAUBAIOT YNOPBI, PACCUMTAH-
HBIC HA MaKCHMaJIbHOC JaBJICHHE NP NCOBITAHKA
TpybonpoBoaa.

Ha cranpHpix TpyGOnpoOBOAaX ynopsl Clemy-
eT HpEeAyCMATPUBATh INPH pACHOJIONKEHHH yria
OBOPOTa B KOJIOAIE, 3aKpEeIUIAs OTBOL B €ro
CTCHKE, M MpPU NOBOPOTAaX B BEPTHKANLHOK IIIOC-
kocTH Ha 30° m Gonee.

Ilpn paBnesumn B HapyxHoH cetu OGonee
0,5 MIa (5 xre/cm?) B clly4ae HPUMEHEHUS YyTyH-
HBIX TpyO HEOOXOOMMO YCTpamBaTE yNOpHl HA
BBOJIE Y MeCTa NMOABEMa CTOSKA.

PaccTosHze 10 TOPH3OHTAIM MEXAY BBOAAMH
XO038HCTBEHHO-TINTHEBOTO BOAONPOBOJA M BBINYC-
KaMH KaHaJIu3aIii JOKHO OBITh HE MeHee 1,5 M
npu guameTpe BBoga fo 200 MM BKIIOYHTENBHO H
He MeHee 3 M npu auameTpe 6osree 200 mm. Ilpu
TeX X€ YCJIOBAAX, HO NPH PACHOJIOKEHUH BOKO-
TIPOBOAHBIX JTHHHH HWKE KAaHAJIM3AMMOHHBIX, 3TO
pacCTOSHHE CHeqyeT YBEIUYHMBAaTh Ha pPAa3HOCTH
rITyGuHBI 3a710XeHHAST TpYGonpoBoaoB. PaccrosHue
B CBETY MCXAY BBOAAMM H JAPYTUMH BOZOIpPOBO-
JaMU TIpH NIEPECEYCHHU UX MEXAY COOOH MOKHO
6bITh He MmeHee 0,15 M.

BBoas! XO3SIHCTBCHHO-IUTHEBOTO BOAOIPOBO-
Ja, KaKk TNPpaBHIO, YKIAABIBAIOT BhIHIE KAHAJM3Q-
IMOHHBIX JINHAA ¥ TPYOONPOBOAOB, TPAHCIIOPTH-
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f l HE MEHEE 300 )

Pac 45 Beon

HE MEHEE

HE MEHEE 500

p ¢ HCNOJIL, caJbHUKA NPH HAJTHYHH NOJ3eMUBIX Bol (¢) W peGpucToro naTpyfKa Bo BIAMKMBIX M MOKPHIX

rpynrax (o)
1 rappowionsums 2 MOHOMTHas CTeHa J 3aMOK M3 MATOM TadHMbi 4 npuBapHble pebpa 5 3anenka GeTOHHBIM pacTBOpOM

PYIOUIMX SIOBHTBIE W TAXYYHE XXKHAKOCTH, HPH
310M PACCTOSIHUE MEXIY CTEeHKaMu TpyO 1o Bep-
TUKAIIM AOTKHO ObITh He Menee 0,4 M [lpn Heod-
XOJMMOCTH YKJIAJKM BBOJOB HIDKE KaHAIN3AIHOH-
HBIX TPYOONPOBO/OB IPHMEHSIOT BBOMBI, 34dKJIIO-
yeHHble B QYTIAp

JlonyckaeTcsi COBMECTHas NPOKNaaKka BBOJOB
BO/IONIPOBOJIA PA3NHMYHOTO HA3HAYCHHS

OnuH BBOJT MOXET 0OCTYXHUTH ABAa BCIIOMOTIa-
TENbHBIX MM HEOOIBIINX TPOU3IBOACTBEHHBIX 3/1a-
HUA, AOMYCKAIOUIMX NEpPephblB B MOJ4Y€ BOABI HA
OPOU3BOACTBCHHBIC HYXJIBI, AT Y€ro yCTaHABIIM-
BAfOT [OMOJHHTENIbHOE OTBETBICHHE MOCHE 3a-
neuxkkd (puc 4 6) Ilpu ycTpoiicTBe AByX u Oonee
BBOJIOB UX ClieAyeT NPHCOEAUHATh K Pa3sIUIHBIM
y44CTKAM HAPYXHOH ceTH

[Ipu ycTaHOBKE B 3IaHMM HACOCOB IS TIOBBI-
LICHUS JABJICHUS BO BHYTPCHHEH BOJONPOBOIHOMN
CeTH BBOABI, KaK TPaBUIO, OOBEAMHSIOT TEpen
Hacocamd Ha coenuHHTENBHOM TpyOOMpOBOAE
NpPEeAyCMATPUBAIOT  YCTAHOBKY 3a/IBUXEK  JUIS
obecneyeHus BOJOM Kax[Oro Hacoca oT JHoOOro
BBOJA

Ilpu ycTaHOBKE Ha KaXIOM BBOJE CaMOCTOS-
TEABHBIX HACOCOB OOBEIUMHEHHE BBOJOB HE Tpe-
OyeTtcs

Mexay BBOOAMM B OJTHO M TO € 3[dHHE Ha
HAPYXHOU BOIONPOBONHON CeTH AOXHA OBITH
yCTaHOBJIEHA 34JBIKKA [ obecneyenus Nofauu
BOJIEI B 3/laHWE TIPY ABAPUM HA OJTHOM U3 YUACTKOB
HapyxHoit cetu (puc 4 7)

K Hapy>XHOH ceTH BBOJB NPUCOCARHAIOT MOX
npsMbiM yriaoM (puc 4 8, a) Ecmu Takoe npu-
COeIUHEHHE HEBO3MOXHO, NPHMEHSIOT Cleyo-
[¥e THNBI YCTPOMCTBA BBOJOB a) N0 AHATOHAJIH
(puc 48, 6), KOra NUHUS CTEHBI NEpeceKaeTcs
NMoA yrjioM He MeHee 45° U BBOJA He mnepecekacT
KaKux-TM00 TyHnHeneid, 6) ¢ ABYMs NMOBOPOTAMH
(puc 4 8, 8), xorga Npu NMPUCOEXUHEHUN TIO JUATO-
Hamu oOpasyercs yron MeHee 45° uim HMEOTCS
KaKue-mibo TPEMATCTBHS IS KOCOTO HAIPABIIE-
Husg BBOoAa J[Ba m OoJiee BBOAOB TPHUMEHAIOT B
TOM clly4ae, KOTla IEpePhiB B TI0d4e BOIBI HeO-
MyCTUM, a TaKXe €CIM 3T0 0OOCHOBAHO 3KOHOMH-
YECKH

IMpu NHUTAHUKA BHYTPEHHEH BOAONIPOBOAHOM
CeTH 3J4aHUS OT HAPYXHOW, pPacHONIOXEHHON ¢
TIPOTUBOTIOJIOKHOM CTOPOHEI 34aHHUs, IPEAYCMAT-
PUBAIOT TOJYNPOXOAHON KaHAJ AN OPOKIIANKA
BOJIONIPOBOMHON TpYOHI K BOAOMEpPHOMY Y37y
(puc 49) Tlpu sToM He TpeOyeTCd YCTAHOBKA
JOTIOJIHUTENHHOR 3aNOPHOH apMaTypel Ha CeTH,
MPOKJIAABIBAEMOH B TIOJIYNPOXOJHOM KaHale

JIns KWIBIX 3JAHMH JONYCKAETCAd YCTAHOBKA
OJHOM OTKJIIOYAOIIEH 3aABMXKKM M OMHOTO BOIO-
Mepa Ha Ipymny 3AaHuit B 3T10M c1yyae oObraHO
BOJAOMCPHBIC Y3JIbI YCTAHABIMBAIOT B TETUIOBBIX
TMYHKTAaX

BoIONPOBOAHLIE CTOSKH MOXHO IPHCOLIH-
HATH HETOCPEACTBEHHO K MATUCTpAjbHOH CEeTH,
MPOXOJAlEH TpaH3UTOM ¥epes 34anus Ha rpyn-
My KOMITAKTHO PACHOJIATAEMBIX CTOSKOB (0Ociy-
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Pue. 4.6. Cxema BOJXODPOBOIHOIO BBOJAA HA JBA 3JARHA

| BONONPOBOAHAS MarMCTpajb, 2 BONONPOBOAHBIN KoJlOAEL,
3-3panna

Puc. 4.7. CxeMa KOJLUEBAHKA  XO3RiCTBEHHO-IPOTHBONONA PHOIH
CeTH

! obpaiubiii  KjianaH, 2, 4 BBOAB, 3 BOAOMEpHBLI  y3ern,
5 wHapyxHas BONONPOBOAHAA KOJBLEBAs CEib, 6 BHYIPEHHAS
CETh, 3aKOJIbLOBAHHASA BBOJAMH

KUBAIOIMX OIHY XKHIIYIO CEKLHIO) CIEIYyeT Mpe-
AYCMaTpPUBATh OJIHO OTBETBJICHHE (TAKHE PEllCHHS
OORLIYHO NPeAyCMATPHBAIOTCS TIPH PEKOHCTPYKIME
ceTeit BopocHaO)eHus).

Jlns 4eThipex U GoJice 3/laHMH MATAHHE UX OT
HapyXHOi CCTH BO3MOXHO 4epe3 aBa u Ooee
3aKONBIIOBAHHBIX BBOJA. [IpH MHTaHUH BHYTpEH-
Heil BOAONPOBOMHOM CETH U3 BOAOHAINIOPHBIX Oa-
KOB, PACTIONAraeMbIX BHYTPH 3[aHUA, U IPH HAJIH-
YUK CBS3M BBOJA C pa3Bojsilieii ceThio U3 Haxa, a
TaKxe TPH YCTpoiicTBe IBYX H Ooiee BBOAOB ¢
BOJIOMEPHBIMH y3JIaMH HEOOXONMMO YCTaHABIIHU-
BaTe OOpaTHbie KJIamaHbi Ha BBOZAX.

INMpumeuanne. [Ipu nojgaye Boiasl B 3maHHE
Yepe3 JiBa BBOJA, a TAaKXKe B TeX Clydasx, Korja
BOJOMEPHl H4 BBOAAX He IpeayCMaTPHBAIOTCH,
06paTHblC KJaMaHbl He YCTAHABJIMBAIOT.

4.4. Cnoco0bl MPOKJIaAAKA ceTed

BuyTpu npou3BOJCTBEHHBIX 3/[aHMI, KaK Ipa-
BWJIO, NPEAYCMAaTPHUBACTCA OTKphITas MPOKJIAAKa
MarucTpajibHbiX # Pa3BOASIINX CeTel BOAONPOBO-
fa mo QepMaM, KOJOHHAM, CTEHaM H MOJ Iepe-

Puc. 4.8. Innm BBONOB

a TepneHauKyaspHbId, 6 KOcOoH, & ¢ nosopotoMm, ! Boaonpo-
BOMHAsl MATMCTpaib, 2— BOAONPOBOAHDIH Kosonen, J—3aanue

ot '7/ﬂA
5

lllll,//l
707778

Puc. 4.9. YcrpoiictBo BBo10B B XniAbE N0Ma Ge3 noaABATOM

/' » 2 BBOAL! BOAONPOBOAA, J MOMYNPOXOAHOM Kaman, 4 BOmO-

MEpPHBIH y3€.l, 5-CTOSK BOJAONPOBOIOHBIN, 6~ NOANOALHLIE KaHal,

7 BBOA TEMJIOCETH, § MOMEIUEHHE JUIA Y3712 YNpABIEHUS CHCTe-
MOii OTOMNJICHAS M BOAOMEPHOTO y3ja

KpbITHSMH. EcIM OTKpHITYIO NpOKIAIKy IpHMe-
HHTH HEBO3MOXHO, TO JIONMyCKaeTcsl pa3MelleHune
BOZIOTIPOBO/IHBIX CeTeil B OOHINX KaHajax ¢ Apyru-
MM TpyOOINpOBOAAMH, KPOME TPAHCIIOPTHPYIOIUX
JIErKOBOCILIAMEHSIOIIHECA, TOPIOYHe WK SIOBH-
Thie XHAKOCTH H ra3pl. CoBMecTHas NMPOKIAIKa
XO3SHCTBEHHO-IMATHEBLIX BOJOMPOBOAOB C KaHa-
JIM3aLMOHHBIMA  TPYOONPOBOJAMHE  [IONYCKAETCs
TONLKO B NPOXOAHKIX KaHanax. CrennaibHbIe Ka-
HaJbl A8 MPOKJIAAKY BOJONPOBOIOB MPUMEHSIOT
B HCKJIFOYHTEJIbHBIX CJIyMasX IPH COOTBETCTBYIO-
mem obocHoBanun. TpyOonmpoBobl, TOABOAALLIAE
BOJY K TEXHOJOTHYecKOMy 00Opy/[0BaHHUIO, OTAA-
JICHHOMY OT CTE€H H KOJIOHH, MOXHO TpOKJa/bi-
BaTh B NOJY HIH TOJ TOJIOM.

INpoxnaaka Tpy6onposonos no ¢pepmam rpo-
H3BOJCTBEHHBIX 34aHui NPHUMEHAETCS B TOM CIy-
4ae, ecli MOCTOBBIC KpaHbl HE CO3JAIOT MpENAT-
CTBHUs, a BOZOINPOBOA HE ABJSAETCA INPOTUBOIMO-
JKapHbIM (ipy  MeTajumdeckux ¢epmax). Ilpu
3TOM HEOOXOQUMMO TMpH CTATHYECKOM pacueTe
¢depM u APYrux KOHCTPYKIMH Y4YMTHIBATH JIOTNOJ-
HHTEJILHYIO HArpy3Ky OT TpyGoNpoBOJIOB TIpH
ndamerpe ux Gosnee 80 Mm.
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B xuibix ¥ 0OIMECTBCHHBIX 3MAHUAX PAa3BOAA-
LIMe CETH BHYTPEHHEIO BOONPOBOJA NPOKJIAJbI-
BAXOT B IOJBANBHBIX H TCXHHYCCKHX DTaXax, TeX-
HUYECKHX MOMIONbAX U TEXHHYCCKHX YepAaKax, a
TP OTCYTCTBHMH MX —B NMOJANOJILHBIX KaHAJAX Iep-
BOTO JTaxa C TpyOONpOBOJaMH OTOIUICHHS H
TOPAYETO BOJOCHAOXEHHS WIIM MOJ NOJIOM, yCTpa-
WBas ChbeMHbI (PH3, a TAKXKE IO CTCHAM B MeC-
Tax, JONYCKAKOUIMX OTKPBITYIO IIPOKJIAIKY TPYOoO-
1IpoBoi0B. CTOAKH MOXHO NIPOKJIAbIBATE OTKPHI-
TO MO CTEHaM ¥ TeperopoiaxaM yOOpHBIX, YMbI-
BaJIbHBIX, AYINEBBIX, KYXOHb H JAPYTHX IOMeLle-
Hui. B nmoMemeHusx, X OTAeNKC KOTOPBIX Npedb-
ABIAIOTCA TOBLINICHHBIC TpeboBaHus, TpyGomnpo-
BOZBI IPOKNANBIBAIOT CKPBITO (B Goposzaax, 1ax-
Tax u 1ap.). Pazamepsi 00po3, a Takke OTBEPCTHH B
CTeHaX W NEeperopoakax Ajs mponycka Tpyd AaHbl

B Tabn. 4.7. TABJIMUA 4.7
PABMEPBI OTBEPCTUI U BOPO3J B CTPOUTEJIbHBIX
KOHCTPYKLUUAX

Tpybonpoposi Muametp Pasmepst Gopo3a, cm,

O1BEPCTHH, MIpH CKPBLITOH NpoKjiaike
oM, TIpH -
OTKpBITOH  LUAPHHA raybuna
npokJiaake
OunH BoAONPOBOJHbI 10 x10 13 13
CIOSK ANaMe!pOM A0
S0 MM
JlBa 80AONPOBOIHBIX 15x 10 20 13
croska gMamMerpoM Jo
32 MM
Omus RogONpoBOANLIH
ClOSIK M OJAMH KdHajaM3a-
LAOHHbIA CTOAK AMAMET-
pOM, MM:
50
20 x 15 20 13
100 25 x 20 25 20
/IBa BoIONPOBOMIbIX
CTOSXA H OAMH KaHaJH3a-
HHOHHBE ANAMETPOM, MM
50 20 x 15 25 13
100 35 %20 38 20
Moasoaka sogonposoguas 10 x 10 6 6
Tpumenanun: 1. [l OTBEPCTHH B NEPEKPRITAAX TEPBBIH

pasmep o3iradaer UMY (TAPAIEILHYIO CTEHeE), 4 BTOPOH  LHPH-
HY, U OTBEpCLAii B CLERAX NEPBLIH DazMep o3Hadael ILUPHHY,
a BIOPOH BBICOTY.

2 Ortsepcina B QyHIAMERTaX 3JaHHA N COOPYXKeRMH s
BBOJOB NOKHE MMETh padMep he Menee 40 x 40 cMm.

3. B cGopHBIX C1POHTENLHBIX AC1AMAX OIBEPCTHA H BOPO3abt
BBINIOAHAKIT H4 3aROJAX-H3rOTOBHTENAX.

IloausTuneHoBsle TPYOBI RIS CHCTEM XO3ii-
CTBEHHO-TIMTHEBOTO BOAOCHAGKEHHS Cle/lyeT Tpo-
KIaApBaTh B IITPO0ax MIH IaxTaX C UEJbIO
MPEeNOXPAHCHHS OT 3aropaHus.

4.5. 3ammra TpyGonposoaon
OT KOppo3uH

Kak M3BeCTHO, IOJ BO3/ciiCTBUEM BHEIUHEH
cpefibl U MPOTEKAoIeit BOABI TPYOONPOROAMT N0~
BepratoTcs koppo3un. Hambonee 3HAYHUTENBHO
KOPPOAMPYIOT CTajbHbIE TPYOBI, YTO IMPHBO/IMT K
pE3KOMy COKPALICHMIO CPOKA MX CllyxObl B BO3-
HUKHOBCHHIO ABAapHil. ’

Bee crambHbie TPYOONpPOBOIEBI, YKJIa/(bIBac-
MBbIC B TPYHT, HeOOXOAMMO 3aIIMINATh OT MOYBEH-
HOU KOPPO3HH H KOPPO3uM OIIyXAaIOMMMHA TOKa-
MH B cooTBeTcTBUM ¢ «[IpaBHiiamMy 3alMTEI NOA-
3eMHBIX METAJUIMYECKHX COOPYXEHHH OT KOppo-
sum». [Ipu BbIGOpE CPEACTB 3aIUUThI CIEAYET YYM-
THIBATH YCJIOBHS MMPOKJIAIKE TPyOOIPOBOIOB M
JAHHBIE O KOPPO3MOHHON aKTHBHOCTH (arpeccHs-
HOCTH) CpeAp! 10 OTHOLICHHIO K METajty 3al-
maemoro Tpybonposoja. Kopposuonnas akTus-
HOCTb IPYHTOB 110 OTHOIUGHUIO K CTaJIbHBIM KOH-
CTPYKIIMSIM 3aBUCHT OT YJIEJHHOrO COMPOTHUBIIC-
HHS TPYHTA F:

r,OM'M . . . 100 100 20 20-10 10 5 5
Koppo3nounas Hus- Cpeanss  osbi- Buico- Bechma
dK1HBHOCIb . . KaA TUeHHa s Kas BbiCOKaA

OT rpyHTOBOIl KOPPO3HH IOA3EMHbIE CTak
Hple TpyOONpPOBOABI 3AIUMLIAIOT NMYTEM YCTPOF
CTBA H30JAMMOHHOrO NMOKPHITHA; B HEOOXOAMMHI
ciay4asx, KpoMe TOTO, PHMEHSIOT KATOMHYIO T
aspu3anpio (TIpd NpoKnaixe TpyOornpoBoaoB
IPYHTax €O cpejHeil, MOBBIICHHON, BBICOKOH
BECbMA BHICOKOM KOPPO3HOHHOM aKTHBHOCTBIO)

Tur H30IAMKOKHOTO MOKPHITHS BBIOUPAIOT
3aBUCHMOCTH OT KOPPO3HOHHOH AKTUBHOC
TpyHTa:

B IPYHT4X HH3KOH M CpefHEH KOPPO3HOHH:
AKTHBHOCTH - HOPMAJIbHbIe OUTYMHBIE UJIH YT
PABHOUEHHBIE HM TIO H3OJSLIHOHHBIM CBOWCTB,
TOKPBITHS,

B TPYHTaxX TOBLILIEHHOH H BBICOKOH KOp]
3MOHHON aKTUBHOCTH - YCHJICHHbIE OMTyMHBIE ¥
JIpyric PaBHOUEHHKIE MM 110 H30JIALMOHHbIM CBl
CTBaM TIOKPLITHS;

B [PYHTax BECbMa BbICOKOH KOPPO3HOHI
AKTMBHOCTH —BeCbMa YCWJICHHBIC OMTYyMHbIE 1
Jpyrue PaBHOLUCHHBIE UM IO U30JIALIMOHHBIM CB
CTB4AM TIOKPBITHS.

TIpnmepHbie KOHCTPYKIHM NPOTHBOKOPP(
OHHBIX HM3O0JSUHAOHHBIX TOKPBITHH IpPHBE/CH!
1261, 4.8-4.10.

TpyOonpoBoAbI ¢ U30JIMPOBAHHBIMHA IOk
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TABJIMIIA 4.8

NMPUMEPHBIE KOHCTPYKLIHU BUTYMHO PE3HHOBBIX
ITPOTUBOKOPPO3MOHHBIX TIOKPBITUN /115
CTAJIbHBIX TPYBOIIPOBOJAOB

Tun u3onsund  KoHCTpyKiMs HOKpLITHS Tonumua
NOKPBITHS,
MM

HopManbabiit I'pyHTOBKA, Mac1UKa CiI0EM 3 MM, 3

CTEKJIOXOJICT WiH KpadT-Oymara

I'pyHrOBKa, MacTHKA CI0EM 4 MM,
6puson cioem 1,5 mm
YcrieRHBIA 55
I'pyrTOBK2, MAcTHKA CJI0EM
5,5 MM, CTEKJIIOXOJICT M'TH
xpadr-6Gymara

I'pynToBka, MACTHKA CII0OEM 7 MM,

6pusost croeM 1,5 mm

I'pyHTOBKA, MdCTHRA CIIoeM 4 MM,

6puzon croeM 1,5 MM, MacThka

CIIoeM 3 MM, CIEKJIOXOJICT Wiad
xpadr-Gymara 8,5
['pvin oBka, MACTHEA CIIOEM 3 MM,

Gpuzosn cioem 1,5 MM, MacTUKA

coeM 2,5 MM, Gpuson clioem

1,5 MM

Becoma
yeHeHnHbIi

TABJHAUA 4.9

TIPMIMEPHBIE KOHCTPYKLUMHA
TIPOTMBOKOPPO3UOHHBIX TIOKPbITHI U3
BUTYMHON MACTHKM C MUHUMAJIBHBIM

COAEPXKAHNEM HATIOJHHUTEJEN U APMHUPYIOMUX
MATEPHAJIOB (TWIPOM30J1A,
CTEKJIOBOJIOKHHUCTOI'O XOJICTA MU
CTEKJIOTKAHHW) 15l CTAJIBHBIX TPYEOTIPOBOJOB

Tun wsossiumn  Kouc1 pyKums noxpsitas To.lmHa
TOKpBITHSA,
MM
HopMmasbrbrit I'pyuTOBKa, MacTHKa ciioeM 3 mMm, 3
CFCKJIOXOJICT Wi KpadT-6ymara
Yeranernbii I'pyHTOBKA, MACTHKA C10eM 3 MM, 7
apmupyroias o6Mo1ka, Macidka
cnoeM 4 MM CIEKJIOXOJICT MJTH
kpapi-Gymara
BecbMa I'pyi10BKd, MACTHKA CI10EM 3 MM, 9
YCHJICHHBIH APMHpYIOIAA 00MO1KA. MACTHKA

ClI0EM 3 MM. dpPMHpYIOLIas
o0b6MoTRa

TABJHLIA 4.10

MMPUMEPHBLIE KOHCTPYKIIUU
MPOTUKOKOPPO3UOHHBIX IMTOKPBLITHUMX M3 JIMTIKUX
MUIACTMACCOBBIX JIEHT, NOJUBUHUJIXJIOPHAA U

NO/MAITUIEHA AN CTAJIBHBIX PYBOITPOBOJXOB

Tun 3onsuuu  KoHCIPYKUMA HOKDHITHS Tomunaa
HOKpSI[HA,
MM

HopManbHbii JIHfK4s NeHTA B OOHH CJIOH 0,35

Yeunennwii v To xe, B aBa cnost 0,7

BECHMd YCHJICH-

RBIK

THSAMH ©3 JIMNKUX TUICHOK, MPOKJa/(blBaEMbIe B
CKaJbHBIX H INeGEHHCTBIX TPYHTAX, KPOMe I0J-
CBITIKH MATKHAM FPYHTOM HEOOXOOHMO 3alIMIIATE
06epTKO# M3 NMPOYHBIX PYJIOHHBIX MATEPHAJIOB,

o BosmoxuHOoCTH crlenyeT wusberaTsh 1po-
KIagkd Tpy® B 30Hax Guyxparommx Toxos. [pu
NMPOKJAAKE CTAJNBHBIX TPYGOMpPOBOMOB B 30HAX
BO3ACHCTBHS  OJYXHAIOMMUX TOKOB  JIOJIKHBI
WMETh, KaK MPABUJIO, BEChMA YCHJICHHYIO NPOTH-
BOKOPPO3HOHHYIO H3oJsmmio. [na mpenoxpawe-
HUst TPyGONPOBOAOB OT OJIYKAAIOLMX TOKOB MPH-
MEHAKOT KATOAHYIO M aHOJHYIO 3aIUTY, 3aILUTY
JIEKTPUYECKHAM JIPEHAXKEM ¥ JOIOJIHHTEILHOE 3a-
3eMJIEHHE TpyOOTpoBOIOB.

Jsist 3aI0UTBI OT KOPPO3HH XKejle300eTOHHEIE
TPYOBI IOKPHIBAIOT IIEMEHTOM CHEUHMAJILHBIX Ma-
pox PexomeHayercs IPUMCHATL TOBEPXHOCTHYIO
H30JIILHI0 TPYOONPOBOIA MOKPHITHEM GUTYMHBIM
pacTBOpOM WM Ky30acc-JIakoM.

Jna rnpenoxpaHeHuss TpyOONpoBoAOB OT
BHYTPEHHEH# KOPPO3MH TNPHMEHSIOT ()YTEPOBKY
Tpy6 NNaCTMKAMH, SMANAMH, CTEKIOM, PE3UHOM,
[IEMEHTHBIM pPacTBOPOM.

Huns 60pb6b1 ¢ XHUMUYECKOH KOPPO3KUEil BHYT-
PH TPyOOIPOBOAOB UCIONb3YIOT 06PaBOTKY BOIbI
rexcameTadochaToM HATPHA, KOTOpHIA criocob-
CTBYET HOCTOSHHOMY OOpa30OBaHHIO HA BHYTpPEH-
Heil TIOBEpXHOCTH 73aIHMTHOH MeTadocharHoi
IUIEHKH. DTO1 Xe pearcHT NPUMEHSIOT /Ui TIPEAy-
npexaeHds] KapOOHATHBIX OTJIOXKEHHI.

4.6. PeryimpoBanne JaBJICHAs
B CHCTEMaX BHYTPEHHEro
Boaonposoaa 31aHMii

Ha yvactkax ¢ H3GBITOYMHBIM IaBjicHHEM B
BOJIONIPOBOJTHOM CETH, a TaKKe B MHOI O3TaXKHbIX
3MAHUSX JJIS CHHXKEHUS JABJICHHS H YMEHbIIEHHUS
TOTEph BOABI HA BBOJAX BOJONPOBOAA WIH Ha
OTBETBJICHUSAX K TO4YKaM pa3bopa Bojabl Ha Kax-
IOM 9TaXe 3MaHMA PEKOMEHIYETCH YCTAHABIIH-
Barb:

IIpH TIOCTOSHHBIX PACXOaX — JUCKOBbIE IHa-
¢parMel, ¢ UEHTPAJIBHEIM OTBEPCTHEM;

TP TEPEMEHHBIX  PACXOAAX — PEryJsiTOpI
JIaBJIEHAs! IPSIMOFO IEHCTBHS «IoCie cebsi».

Ipu crabummsanun pasienus Gonee 1 MIla
YBEIMYMBAETCS YPOBeHb Wiyma. Jlyis peryimposa-
HHS JTABJICHMS B BOJOTIPOBOAHOM CeTH 3MaHMI
PAas3iUYIHOM BRICOTHI atiee B TabJ1. 4.11 npuBeneHsl
pasymdHble peKOMEHALHM.

Pacxon Boagl, Ji/c, ipoTEKAOIIE# yepes pery-
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TABJULA 4.11
PEKOMEH/AUMYU TIO PETYJIIPOBAHIIO NABJEHHSR

B CETH
Beicora 3ganns, M PeroMeHaanuu *
2 - id]
20 VYcranoska c-raﬁnﬂlffz,é’{‘opos nasJie-

HHMs Ha BBOARX BOJOMPOBOJA
D, = 50 — 150 Mm

VYeraHoBka c1a06HIM3210POB AaBIe~
HHs Ha BBOJAAX BOAOMPOBOAA

D, = 50 — 250 Mm u nuadparMm y
BOA0OPa3GOpHOH apMaTypbi, npubo-
poB, 06OPYIOBARAS NPH HOXKAPHbIX
KpaHax

40 (upH kosieGaHHAX
Hallopa B Te4€HHE CYTOK
Gouiee 10 M)

>40 Ycranoska crabuansarapos nasle-
uua D, = 15 — 20 MM Ha HOABOAKAX
K BOAOPa3BOpHO# apMaType oTaeb-
HBIX 1Py CAHATAPHO-TEXHUYECKAX
nprGopoB d TEXHOMOrH4ecKoro 060-
pynoBanui

JIATOP NPH MOJHOM OTKPBITHH JPOCCEBLHOTO Op-
raHa, onpezelsiercsi no Gopmyie

0,001407D% \/H,,
= @1

rae D, —ycnosHbii npoxoy peryiasropa, MM; 1,25 -xoag-
¢bunuent 3anaca; H,,—u30bITOYHbIH HANOP, KOTOPKIA He
MOXET ObITh HOIJTIOLIEH B APOCCEIbHOM OPraHe peryisi-
Topa AaBieHNe NPH MOJHOM €ro OTKPLITHM, M, paBHbIH
H,= H, — Hyeom — TH,~H,, 42)

3neck H, Hanop, M, Ha BBOJIE B 3anue; Hy,,, ~reomer-
pHYeckas BBICOTa pacHoloXkelns Haubonee BLICOKOH n
yaasessod BogopazbopHolt ToukH, M; X H,,~ToTepn
Hanmopa, M, B BOAOMEPHOM Yyise, B TpyOolpoBojax,
apmarype W o0opyldoBaHHH OO pacyeTHOH Bomopa3bop-
Hoii ToukH; H,—Heobxoaumpiil cBOGOAHMIN HAlOP y pac-
4eTHOW BOLOPa30OpHON TOYKH, M.

PacyeTHbIl yCHOBHBIH IIPOXOJ peryiasTopa
Hamopa omnpeneyseTcs o popmyie

D, =c\/q//H,, (4.3)
rae ¢—kodhduument, npuHuMaeMbii paBubM 47,4 s
perynsropoB Tuna 214l0mxk.

CTabuiM3aTop HATIOpa MOXHO MoAGMpaTh Mo
HoMorpamme (puc. 4.10), npuHMMAas cBOGOIHbIM
Hanop B Hayajae CeTH Mocjie cTabmiu3aTopa Ha
OCHOBAaHUHU FHJPABJIMYCCKOro pacdeTa BHYTPEHHeE-
T0 BOJIONIPOBOJA.

Orbop wuMnysibca [aBlIeHHS OT [PAMOro
y4acTka Tpyborposoja peryJupyeMoil ceTu a0i-
xeH ObITh Ha paccTosinuu He MeHee 10 D mocne
perynsaropa gasienus tana 214l10mk. [ug usme-
HEHHsl BEJIMMHMHBI TOJaBAEMOrO HMIYJibCa H OT-
KJIFOYEHUS MEMOpaHHOH roJIOBKH pery:aTropa AaB-
JicHHs Ha JIMHWKM or6opa JaBJIECHHS HeOOXOMMMO

th'm 9’/]/0

Hep »M M 3/ Cy
a7 a0 +7
w0 EH
02 e
) 7
Dy s 72
a3 [ 77
a4 90 “a0 ;0
27 5
2 70 Joo- ,
2
a0 w0t ,
2 4
3 700
4 e ¥
5 50
6 60
g
2
b 40
15

Puc. 4,10. Homorpamma 1as noaGopa c¢raGuwiamsaTopos Hanopa
THna 254910mx

yYCTAHABNUBATh HIOJbYaThil (NMPOGOYHBIA) KpaH
auamerpoM 610 mm.

B 3aBucHMOCTH OT 3aJaHHOTO [aBJICHHA B
perympyeMoii ceTH CTAGMITH3aTOPHI JABICHAS TH-
na 21ul0HX crneayeT KOMIUIGKToBaTs MeMOpan-
HBIMH TOJIOBKAMHU COOTBETCTBYOWIHX HOMEPOB.

B 3manusx ssicoToit 20-40 M 1 CHUXKCHUSA
H30LITOYHOTO AaBJeHHs Y BOAOpa30OpHBIX TOYCK,
obecnicueHus GecnepeboiiHo# paGOThI BHYTpEHHE-
rO BOJIONPOBO/IA M NMPOMYCKA PAacYETHBIX PACXO10B
BOJIbI YCTaHABJIMBAIOT TOHKUE IAA(PPArMbl C IEHT-
pasibibiM oTBepcTHeM. J{uadparMupoBanue Boxo-
pa3bopHOil apMaTypel HPUMEHSICTCA B 3AaHHAX
BricOTO#A A0 50 M. 3anpeuiaeTcs NPUMEHATHL THA-
paBIMYECKHE CONPOTUBIICHHUS B BHJIE TOJICTHIX BTY-
JIOK € pacCBEpICHHBIM OTBepcTHeM. Bo3MOXHO
[IPUMEHEHHE BTYJOK M3 IOJHMEPHBIX MaTepHa-



5.1. Pazmewenue cuemuuxos 35

7IOB, YCTAHABJHBAEMbIX HEIIOCPEICTBEHHO B CE/IIO
BOJOPA36OpHOH apMatypsl.

Pacxo/bl BOIIbI B K4XK/A0H ITOABOJIKE K CMECH-
TENLHOH apmarype PeKOMEH;1yeTCs NpHHAMATh B
pa3mepe 70% pacueTHBIX Pacxo/IOB.

3anpeulaercsd ycTaHaBjlIHBaTh IHadparMel Ha
Tpy6onpoBoAax, OOCIYKHBAOLIMX  OTHEIbHBIC
IpYyNIbl CAHHTAPHBIX IPHBOPOB, FAE Pacxofbl KO-
neb0TC B IMPOKAX Npejesax, a Takxke B IoA-
BOJKAX K apMaType ra3oBbIX HarpeBaTeei.

4.7. Pa3zgavua BoAbI ]I NHThS

IMurbeBble GOHTAHYAKM HIIH YCTAHOBKH LIS
cHabXeHUs Ta3supPOBAHHOI BOJIOH CTABAT B MPOU3-
BOJICTBEHHBIX 37aHHAX, UHCTHTYTaX, CIIOPTHBHBIX
 0blecTBeHHBIX 30aHUAX. Haubonpime paccrod-
HHUg OT paboYUX MECT [0 MUTheBbIX (PoHTAaHYMKOB
MAM IO MECTHBIX YCTAHOBOK Pa3iayd ra3sHpOBaH-
HOW BOJbI COCTABIACT 75 M.

B aJMHHHCTPAaTUBHO-OLITOBBIX KOMOWHaATax
FOpHO-PYJHBIX TPEHNPUSITHH IS CHAOMKEHUS pa-
604MX MUTHEBOH, rasMpPOBAHHON WJIM KHISMCHOM
BOJIOH YCTPAWBAOT NMHUThEBbIE CTAHIMH, TIE Tpe-
JyCMATPHUBAFOT NOMEILICHHS: /15 IPUEMA H MBIThS
(crepunusanuu) Gaar u cocynoB (npu obe3nnveH-
HeIX (uisrax), jud XpaueHus GIsar u cocyoB, IS
NPUI'OTOBNEHNS Ta3MPOBAHHON M KHHIAYEHOH Bo-

nbl. KoJI4ecTBO MpUroToBiseMoi MATHEBOMH BO-
Jibl coctaBnsgeT 3 1 B cMeny Ha 1 pabouero
OTKPBITBIX pa3paboTOK pyabl (Kapbephbl, LITONb-
HH), U3 KOTOphIX 2 J JOCTaBAAOT B OaJUIOHAX B
oborpesaembie NoMeuienus u 1o 0,5 1 pacxoayet-
¢l 10 | TIOCIIE CMeHbI. B 3umumii nepuon Temmepary-
pa Boasl B flamiodax He Ao/kHa ObITh Himke 8°C.

Iursesple CTAaHUUM TLIAHKUPYIOT 10 NPUHIANY
camoobcinyxuBanus. s pa3gadu MHUTHEBOH BO-
Jpl ¢ Temniepatypoit 8-20°C npegycmatpuBaeTcs
onHO ycTpomcTBo Ha 100 uen camMoiél MHOrouuc-
JIEHHOM CMEHbi Ha MPOU3BOJACTBEHHBIX IPOLECCAX
rpyin 116 u 1Ir u wa 200 4en npu npou3BOACTBEH-
HBIX IPONECCAX OCTATBHBIX I'DYMIL

TIpUroToBIsAIOT ra3UpOBAHHYIO BOAY B caTy-
partopax.

OnsomMy paGoueMy Ha mHoOA3eMHBIX padoTax
Bbiaercs | J1 Bogw! Bo ¢usre, 1,5 1 momaercs B
maxty B 6amwmonax u 0,5 1 pacxomyercsa a0 M
1OCJIe CMEHB!I M3 NUThEBBIX (POHTAHYHKOB.

Boma B miaxTy momaeTcd OXJaxAeHHAA W
rasupoBaHHas B 6ajuToHax BMECTHMOCTHIO 25 1.

IluTbeBble QOHTAHYHKH YCTAHABIMBAIOT TIe-
pen CIyCKOM B INAXTY, fIPH BBIXOJE M3 THAXTHI, B
rapaepoOHoil 1 B cGopHOM 3ale.

B ropsdux uexax MUTHEBYIO BOILY B COOTBET-
CTBHM C CAHHTAPHBIMH HOPMaMH IOJCAIHBAIOT,
IUIA 9er0 HCHOJB3YIOT CaTypaTOpHbiE YCTAHOBKH
UM KHOCKM ra3sMpOBaHHOH# BOMbI, B KOTOPYIO
BMCCTO CHpoOTa A00aBiseTcs COJCHBIH pacTBOp.

[JIABA 5. CHETYHMKHN PACXO/JA BOJbI (BOAOMEPBI)

5.1. Pa3Meluenne CYETYHKOB

Jlng yuera pacxola BOJbI Ha BBOJ2X B 34aHKA
WM OTBETBJICHUSX CETH, MOABOASIIMX BOAY IO-
TpeOHTEIAM, YCTAHABIMBAOT CYETYHKH pacxonaa
pojib. [lpy pacTiooKeHUH cUETHHKOB Ha BBOJAX C
Lenbio yuera ¢ Tpebyemoit TOHHOCTBIO BCEX pacxo-
0B BOIbl Pa3HOCTh MEXKAY MAaKCHMAJbHBIM H
MHUHMMAJIbHBIM PAcXORaMU JOJDKHA OBITh Jomyc-
TUMOH /118 CYETYHKA NPUHATOrO THIIA M Kaaudpa.

CueTunkn HeOOXOAUMO pa3MelaTh MO BO3-
MOXHOCTH OjiMe K BBOJY OT BHEIIHEH CeTH U B
JIETKO JIOCTYITHOM IIOMEUIEHHH C TeMIEpaTypoi He
ke 2°C. Eciiu B NOMEIICHUHE HEBO3MOXHO 00ec-
[EYHTD TNOJIOKUTETbHYIO TeMIEPaTypy, TO CHETHH-
KM YTEIISIOT, & TPyOOHPOBOABI TEIIOH30IMPYIOT,
WIM CYETYMKU BBIHOCAT 33 HpeJesdbl 3JaHHA B
CHEIHAITBHBIE KaMEPbI.

Ik

B 37aHuM CUeTUYMKH MOXHO pa3MewiaTh OT-
KpbITO Yy CTEH WIH B IpUsIMKax. B roxHbIX pailoHax
CYETYHKM PAcToNaraloT 3a npedesaMH 3/(aHus B
KOJIO/IIAX C THIPOH3OIAUKeH BO m3bexaHue npo-
HHKAHU$ TIO/I3EMHBIX H aTMOChepHbIX Boj. [1yon-
Hy KOJIOJUEB NPHHUMAIOT PABHOM riIyOHHE 3410-
XEHHS BOJONPOBO/HOM CETH, HX pa3Mephl B ILia-
He- He MeHee 1,2 x 1,2 M, a nuaMerp—He MeHee
1,25 m.

Ilpn Manoit riyGuHe 3aJI0XEHHS BOIOMPO-
BOJIHOM ceTH IiiyOuHY KOJOANEB HA3HAYAIOT HUCXO-
Jil U3 BO3MOXHOCTH OOCIyXHBaHHSA CYETIHKOB.
3anpeuiaeTcs YCTAHABIMBATH CUYCTYHKH B JKMIIBIX
NOMEUIEHUAX, 2 TAKKE B KYXHAX XUJIBIX JOMOB
CEKIIMOHHOTO THUIIA,

OOBO/HbIE JIMHUM Y CYETYUKOB, PACCYMTAH-
HBIX H4 NPONYCK IOJHOFO pPacxoia BOMAbI, Mpe-
JyCMATpHUBalOTCs B 3AaHUAX, 060pyAOBaHHBIX XO-
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Cuemuuxu pacxoda 800ul (800oMepol)

TABJMUA 5.1
PACYETHBIE TAPAMETPbBI CHETHUKOB PACXOJA BOJIbl
fapamerpst 3navenus HapiMeTpos cyer4ukos D, MM
15 % 45bU3 40 so 65 80 100 150 200 250
Nl
Pacxoa Boabl, M3/4. RN
MHHAMAITEHBLH 0,03 0,05 0,07, 01 o0le 03 1,5 2 3 4 6 15
IKCTUIYATAMOHHDBIH 1,2 2 28 ‘4 6,4 12 17 36 65 140 210 380
MAKCHMAILHELH 3 5 7 10 16 30 70 110 180 350 600 1000
Hopor 4yscrsrieabHoct, 0,015 0,025 0,035 0,05 0,08 0,15 0,6 0.7 1,2 1,6 3 7
M3/, He Gouee
MaKkcHMaabHbli 0GHeMm 45 70 100 140 230 450 610 1300 2350 5100 7600 13700
BOAB 33 CyTKH, M°
T'uppasauyeckoe conpo-
THBJIEHHE CUSTHHKOB S npu
pacxone:
M LI 04 0204 0.1 0039 0011 00063 0,002  59:107° 1,0-10 * 2,77-107¢ 1,38-107¢
sfe 144 518 26 13 05 0,43 810-10 ° 264 107° 76,6-10 ° 13-107° 3,5:10 ° 1,8-107°
3AHCTBEHHO-TIPOTHBOIIOKAPHEIM  BOJIOTIPOBOAOM, g 0y 180 180 100
M B 3[JaHHAK, B KOTOPBIX HEIONYCTHM IepephIB B4 A ﬁﬂ’—‘ﬂ—’lij 27
\
BOALI BO BPEMSA CMCHBI CYCTHHKA. DL S
B xmibix ¥ OOINECTBEHHBIX 3[IaHHAX, 00OPY- TUNOBARA BCTABKA NS
OBAHHBIX XO3AHCTBEHHO-NATHEBLIM BOJOTPOBO- "L E‘ A
[
oM, 00BONHBIC JIMHMH, KaK TIPABHIO, HE YCTpau- CKI-
A kak Tpaswuo, He yCTP 125, \#0y25 985 75| | |
BaroT. B cucTeMax XO03SHCTBEHHO-IPOTHBOIOXKAD- A o+
HBIX BOJIONPOBOJOB O] BOIOMEPOM HpedycMaT- 12y
puBzioT 06BOgHON Tpybonposox ¢ 3amioMonpo-
BAHHOMN 3aABHXKOH. TUNOBAA BCTABKA
e
5.2. BuiGop 4 pacuer CHETHHKOB LIl o175 BLHM 25 § B G05
IMpUMEHSIOT CYETYNKH CICAYIOUMX THITOB: 'EZE g’ =
CKOPOCTHBIE KPBUIBYATHIE, CKOPOCTHBIE TYypOMH- 95 211 [ 344 185\ w20
A 1
HbIe, guadparmer. is yaeta GONBIIHX PacXoAOB, K 850 45
a Takxe IpH HeOOXOOUMOCTH TiepeAadd fokasa-
HHI PacXOAOMEpa Ha DACCTOSHHE HCIOIB3YIOT
BCTaBKH C CYXAIOUIUMH YCTPOHCTBAMH, B 4acT-
HOCTH coIuta BeHTypu. P
CKOpOCTHbIE KPBUIBYATHIC CYCTYHKH YCTAHAB- ) 2w 280, 3 3.4

JIMBAIOT TIPH PacyeTHOM MAaKCHMAJIbHOM pacxojie
Boabl 10 15 m*/4, Typ6unHbIE — pH GoJblIEM pac-
xone Boabl. CHETUMKH pacxo/la BOAB! (KpblIbya-
Thie W TYpOWHHbIE), IPeAHA3HAYEHHBIC [UIA ycTa-
HOBKH HA BBOJAX BHYTPEHHHX BOJIONPOBOIHBIX
ceTed, moaGUparoT Mo 3KCIUIyaTaMOHHOMY pac-
xofdy Boabl (Tabu. 5.1).

IMoTepu BOABI B CHYETYHKAX OINPEACISIOT TO
dopmyne

h=Sq*,

rue S*COHPOTHBJ’ICHI/IC CYETYHKA, 3aBHCALIEC OT €ro KOH-
CTPYKLMH; ¢— PACXOI BOISI, Jifc

MoTepn Hamopa B cHeTHYHKe HE JOJUKHBI IIpe-
BhIIATH 2,5 M, 2 npu noxape - 10 M.

< D—————rdH——_HF——IDX]

/j_y:_z [l TUNOBAA BCTABKA 47!, 154 J; i
Vid4
TUNOBARA BCTABKA
@75
o wzs 28 1w Y5, | wn
1800 25

Prc. 5.1. BonoMepubiii y3ea ¢ KpbLILHATHIM CHETHHKOM I BOIRS
() u ¢ 1ypOunELIV cueTIHKOM (6)



5.3. Cxemul 1 KOHCPDYKYyuu cuemuuxos pacxoda 600vl 37

5.3. CxeMbI H KOHCTPYKIMH
CYEeTYHKOB Pacxoaa BO/bI

Juamerp cdeTYHKa OOGBIMHO MeHbllie [Ha-
MeTpa TpyOONpoBoOAa, oAHako npu 060CHOBaHAH
HAPABIHIECKHM PAcueTOM YCTaHaBIIHBAIOT CYET-
YHKH [HAMETPOM, DABHBIM [JUHaMeTpy Ipy6o-
TIPOBOJIA.

KpbuibuaThbie CYETIYNKH MPUCOETHHSIOT K TPY-
Honposonam Ha Qurarnax (puc. 5.1,q) nu mydrax
(puc. 5.1,6). Ilpu coenuueHHH MypTaMH y BoJoO-
Mepa JIoJbkeH OBITh NpeIyCMOTpPEH CroH Ul 6bI-
cTporo cHATHA ero 6e3 MoBpex/icHNs Tpy6onpo-
Boja. KpbuibiaThie BogoMepsl HEOGXOMUMO ycTa-
HaBJIMBATH TOJBKO TOPH3OHTANILHO.

TypOuHHbIE CYCTYHKH IS BOABI IPHCOEHU-
HAlOT K TpyGonpoBogam Ha ¢uianuax. TypOunnble

BOJIOMEPEI MOXHO YCTaHABIWBaTh Kak B TFOpH-
30HTANILHOM, Tak U B HAKJIIOHHOM TOJIOXKEHHH, a
TakXe BEPTUKANBHO MPH YCIOBHH ABHKEHHS BOJIbI
CHH3Y BBepX. C KaX/I0M CTOPOHBI BOAOMEPA [O0IIK-
Hbl OBITH PaciIONONEHb! 3ANOpPHblE BEHTHJIH WJIH
3aJBMXKH— Mexay BOJOMEPOM M BTOPHIM MO
JBWXEHUIO BOJBI 3alOPHBIM BEHTHJIEM WM 3a-
JBHXKKOH lpaamema}oT KOHTPOJIBHBIH KpaH [is
TIPOBEPKM TOYHOCIM TMOKa3aHUH Boaomepa. [asa
KPBLILYATHIX BOJIOMEPOB JHAMETDP KOHTPOJIBLHOIO
KpaHa COOTBETCTBYeT 15 MM, 11715t TypOHHHBIX (10
100 MM)—20 MM.

Jis  TypOMHHBIX BOIIOMEPOB AMAMETPOM
150 MM u Gonee BMECTO KOHTPOJIBLHBIX KPAaHOB
Clle/lyeT Ha OTBETBJICHHH YCTAHABIWBATh TPOWHH-
KA WM BEHTHJIH. THIOBBIE YEPTEKH BOIOMEDHBIX
Y3JIOB MpHBE/IEHbI B cepui 5.901-1.

TJIABA 6. TUAPABJIUYECKUNA PACYET BOJOITPOBOJHBIX CETEN
XOJOIHOM BOABI

I'mapabnudecknit pacder ceTeil BHYTPEHHHX
BOJIOTIPOBOJIOB NPOM3BOIAUTCA 1O Haubousblemy
pacyeTHOMY CEKYHIHOMY Pacxojy BOIbIL.

X03iCTBEHHO-TIMThEBBIC M TIPOH3BOJICTBEH-
HbIE BOJOIPOBO/IHbIE CETH, IpPEIHA3HAYECHHBIC
TakXKe JUIs MOXAPOTYIICHHS, PACCUMTHIBAIOT HA
foja4y pacyeTHOTO NOXAPHOTO pacxoia BObI
npy HanOOJIBIIEM PACYCTHOM CEKYHIHOM Dacxoje
BOJbI HA XO3SHCTBEHHO-IMTHEBHIC H HPOM3BOJ-
CTBEHHBIE HYX[bL.

BomonpoBojiHbIe ceTH, MUTAaEMble HECKOJIbKH-
MM BBOJAMH, PACCUMTHIBAIOT C YYETOM BBIKJIIOYE-
HMS OJIHOTO M3 HHX.

JuaMeTpbl Tpy0 BHYTPEHHHX BOAONPOBO.I-
HBIX CCTEil Ha3HAYalOT M3 pacyeTa Hauboublero
HCNOJIL30BAHHA FAPAHTHHRHOIO HANoOpa B HapyX-
HOH BOJTIONIPOBOAHOM CETH.

CkopocTd JBHXEHAS BOJABI B CTAJbHBIX TPY-
6ax BHYTPEHHMX BOJIONPOBOJHBLIX CeTed [ua-
MeTpom a0 400 MM TIpH X03SHCTBEHHO-ITUTHEBOM
BOIOpa30oOpe HE JIOMKHLI IPEBBINATH. B Maru-
CTpajsx, CTOSKaxX | NMOABOAKAX K BOAOPa36opHBIM
TOYKaM —3 M/C, B CIPHHKJEPHBIX H JAPEHUYCPHBIX
cucremax - 10 m/c.

Pacyer cuCTEMEI BBINOJHSAIOT B TaKOH rocie-
JOBATCIILHOCTH:

N0 aKCOHOMETPHYECKOH CXeMe M TIeHIUIaHy
HAMEYAIOT PACYETHYK) TOYKY M PACUYEeTHOE Ha-
TpaBJICHHE [BHXKEHHA BOIbI OT BBOJA /IO pacyeT-
HOM TOYKH,

pacYeTHOE HampasjieHHe pa30UBalOT Ha pac-
4eTHbIC YIaCTKH;

ONpENEsIOT PACYECTHBIE PACXOIbl BOABI, TO-
crymajomieid Kk NOTpeGHTENIAM B PAaCcUCTHHIX
TOYKaXx;

MO pacYeTHOMY pacxofy mnoabuparoT aua-
MeTp TpybornpoBona, y4uThiBas peKOMEHAyeMble
CKopocTH B Tpy6ornpoBojax;

70 PacuyeTHOMY pacxolly W JIMameTpy OIpe-
JEJIAIOT MOTEPH HAopa BO BCEX AJIEMEHTAX CUCTEM;

CPAaBHHBAIOT MOTepH Hamopa ¢ JaBICHHEM,
HMEIOINMMCS B HAPYXKHOH CETH, M ONPEHEIAIOT
HEOOXOMMOCTh YCTAHOBKH IIOBBICHTEIbLHBIX Ha-
COCOB.

I'ugpaBauyeckuii pacueT CTadbHBIX BOJOIPO-
Boaublx TpY6G B coorBerctByu co CHull
2.04.02 84 npmeomurcs mo dopmynam BHHUH
BOAT'EQ. 1o stuM dpopMyIaM COCTaBIIEHbI COOT-
BETCTBYIOUINE pacdeTHbIe Tabmauip! *. B momosxe-
Hue K HuM B npwi. Il npuBenessr TaOMULBLI A
THAPaBJIMYECKOTO pacdeTa CTalbHbIX TpYO Tex
HapYXHbIX JHAMETPOB M TOJIMIHUH CTEHOK, KOTO-
pble BOIILIH B COPTaMeHT, pekoMenayemsbri «Ilo-
cobueM IO INPHMEHEHHIO CTalIbHBIX TPYO nuist
BHYTPEHHHX CAHUTAPHO-TEXHMYECKMX CHCTEM),
3HavyeHus MPHHATHIX PacyYeTHBIX THAMETPOB IPH-

¥ @.A. lllesesies, A.®. lllesenes. Tabauupr s
THAPABJIAYECKOTO  pPACYETA BOJOUHPOBOZHBIX  TPYO.—
M.: Crpoiin3par, 1984.
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TABJIMLIA 6.1

PACUETHBIE JUAMETPBI U TOJIMUHA CTEHKH, mm, TPUHATBIE NTPU COCTABJAEHMHA TABJIWL A5
TUAPABJINYECKOI'O PACUYETA CTAJILHBIX BOAOMPOBO/JHBIX TPYB

Tpy6bt cTaibHBe Bogorasoiposodnbsie no NOCT 3262 75 ¢ wam. TpyObi cranbHble 31eKTpocBapHbie npsamoruosnse no TOCT

it

10704-76 ¢ #3m.

YCJIOBHBIH  TIAPYXHBIH  TOJIIMHA BHYTpEHFAN pacueTHbifl  yCIOBHBI  HapysHbiH  TOJMUIMHA BHYTPEHHMH pacyeTHbii

HIPOXON JMaMerp CTCHKH OHAMETP . BHYIDEHHHH INpOXon nHAMETP CTEHKH Auamerp BIY1pennuii
AHAMETP AMAME ID

10 17,0 2,0 13,0 12,0 65 76 2,8 70,4 69,4

15 21,3 2,5 16,3 15,3 80 89 2.8 83.4 824

20 26,8 2.5 21,8 20,8 100 108 2.8 102,4 101,4

25 33,5 2,8 27,9 26,9 125 133 32 126,6 125,6

32 423 2,8 36,7 35,7 150 159 3,5 152 151

40 48,0 3,0 42,0 41,0 200 219 4,0 211 210

50 60,0 3,0 54,0 53.0 250 273 4,0 265 264

BeeHbl B TaOn. 6.1. OTKIOHEHus 3HAYEHHH BHY-
TPEHHHX [HAMETPOB OT HOPMHPOBAHHBIX HpEyC-
motpeHsl 'OCTaMu co 3HaKaMH «IIIHOCH» H «MH-
HYC» M [PU AOCTaTOYHOH JUIHHE TPyOONpoBOAOB
oHu OyayT B3aMMHO KOMIICHCHPOBATLCA, TIO3TOMY
9TH OTKJIOHEHHS I[pPH OINPENCICHAH PACUETHBIX
nuameTpos He yuredsl. [Ipu cocrabiennu tabimig
NMPUHATO YMEHbIIEHHE PAcYETHHIX JHAMETPOB Ha
1 MM BciieICTBHE KOPPO3HOHHBIX OTJIOXECHHH H
obpacTaHuii.

Tabymup! coCTaBieHB! IJIS PACIETa HEHOBIX
CTajbHbIX TPYO 1O ciepyroluM dopmyiam:

npu v < 1,2 M/c

2 0,867
i =0,000912——(1 + =% (6.1)
d'i v
npa v > 1,2 m/c
U2
i=000107 . (6.2)
1

rae (-THAPaBIMYEcKMiA YKJIOH; U—CPEedHdsl CKopocrb
JIBHXKEHHS BOJBI, M/C; d; —pacieTHuiil BHYTPEHHHH ana-
METp TPYOHI, M.

K nBcHOBRIM cradbHBEIM Tpyb6aM OTHECEHBI
TaK{e, eCTECTBEHHAs LIEPOXOBATOCTh KOTOPHLIX IO
TUAPABINYECKOMY CONPOTHBICHUIO SKBUBAJICHTHA
HCKYCCTBEHHO! UIEPOXOBATOCTH, 00pa3yceMoii Ha-
HECCHHEM HA CTEHKU HOBBIX CTaJLHbIX TpyO mecka
C 3¢pHaMHM KPYMHOCTbEO | MM, M MoXeT ObITH
NPUHATA K&K HOPMaJjbHas.

B pacyetnbix TabnMuax Ins omnpezesieHHbIX
3HAYCHUH JMaMeTpa YCJIIOBHOIO Npoxojaa d AaHsl
3xaveHus 1000/, cOOTBETCTBYIOLIME NOTEPE HATO-
pa B MUJUIEMETPax Ha | M MM B MeTpax Ha | kM
JUMHBL TPYOONPOBOA4, W 3HA4YEHUs v, M/C, TPH
pa3IuyHBIX pacxojax Q, j/c.

IMotepu Hamopa MOTYT ObITh TIORCYMTAHBI
TakXe 10 yIeJbHOMY CONPOTUBIIEHUIO TPyOompo-

BOJIA, KOTOPOE B COOTBETCTBHH C (hopmyJioit (6.2)
OTIPEREASETCS BhIPAKECHHEM:
A =i/Q* = 0,001735/d%>. (6.3)
B Tabi. 6.2 naHel 35aYeHus A U8 HEHOBBIX
CTaJbHEIX TPY6, noacyuTanusie no hopmylie (6.3)
IUIS  pacdeTHBIX BHYTPEHHHX [JHAMETPOB 3THX
TpyO, npHuBefeHHbLIX B TabGi. 6.1.
dopmyna (6.3) cnpaBelsMBa TpU CpedHEH
ckopoctd v = 1,2 M/c, M03TOMy INIpH MEHBUIMX
CKOpOCTSX ABHXEHHS BOJbI YIEJIbHBIE COTIPOTHB-
JieHuss A 1o Tabiu. 6.2 HeoGxoAMMO NPHHHMATH C
MOMpPaBKOM Ha HCKBAIPATUYHOCTH 3aBHCHMOCTH
NoTeph Hanopa OT CpejHeld CKOPOCTH IIBHKEHHUS
BOJibl.
TABJIMLIA 6.2

PACUETHBIE 3HAYEHWUA YAEJbLHbBIX
CONIPOTHUBJEHUN A JUIA HEHOBBIX CTAJBHBIX
TPYB

Tpy6sl CraiibHbie BOZOI d30LPOBOJ-
nbie o FOCT 3262 75 ¢ nam.

Tpy6bl CTAILHBIE 371K 1po-
CBapILIE [IPAMOILOBHbIE 1O
T'OCT 10704 76 ¢ usm.

YCAOBHLIA  3Hadenme A us pac-  YCHOBHBIH  3Hadenne A
npoxXoj, MM X0ja ¢. NpOXol, MM JUIS pacxoja
g Mfc
M njc

10 26280000 26,28 65 2400,0
15 7253000 7,253 80 965,6
20 1420000 1,425 100 321,6
25 364500 0,3645 125 103,4
32 81350 0,08135 150 38,99
40 39020 0,03902 200 6,785
50 10020 0.01002 250 2016

B coorBerctBuu ¢ dopmynamu (6.1) u (6.2)
3HAYEHHA NONpaBo4HOro koddpdunuenta K, yyu-
THIBAIOLIErO0 HCKBAAPATUIHOCTH 3aBUCHMOCTH TIO-
Teph Hamopa OT CpedHEH CKOPOCTH [IBHXKCHUS
BOJIbI, ONPEIEIAIOTCA BhIPAXKEHNEM

K, = 0,851 + 0,867/v)3, (6.4)
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3uayeHns NMONPABOYHBIX Ko3hduimentoB X,
K PACHETHBIM 3HAYEHUSM A [UIS HEHOBBIX CTallb-
Hbix TpyO, nozcun ranHeie 110 hopmye (6.4), npu-
BeJEHbI HUOKE:

v, Mfc 0,2 0,25 03 0350,4 045 0,5 0,55 0,6
K, 141 1,33 1,281,24120 1,175 1,1S 1,13 1115
v, M/C 0,650,70 0,750,800,850,90 1.0 1,10 1,20
K, 1,10 1,085 1,07 1,06 1,05 1,04 1,03 1,015 1,0

B Tex cayvasix, Koraa BHYTPEHHSSl MOBEPX-
HOCTL CTEHOK TPYD mojiBepraercss MHTCHCHBHOM
KOPPO3HH WK KOIJA HACT NMPOUECC 3HAYUTEILHO-
[0 WX 3apacTafusi, K TPHBOJHMBIM 3HAYCHUAM
1000: 1 A BBOIMTCS NMOBBILIAIONIAH TTOIPABOYHBIA
k03 (UUMEHT, YHCIEHHOE 3HA4YCHUE KOTOpPOro
IOIKHO OBbITH YCTAHOBJIEHO 1O Pe3yabTaTaM Ha-
TYPHBIX 3aMepOB TOTEph HANOPA B YXKE YJOXKCH-
HBIX TPYGONIPOBOAAX JAHHOW CHCTEMBI BOMOCHAG-
KCHHA MNH [IPYroil CHCTeMbl C aHAJIOTHYHbIMU
YCNOBASAMH PabOThI TPYyOONpPOBOJIOB.

OJHAKO NPH ITOM CIEAYET y4YecThb, 4TO Tipe-
BeILIEHAC (DAKTHYECKHX NMOTeph HANopa Hall TEMH,
KOTOpBIE IPHUHSATHI 110 pacueTHOM Tabiune, CBUAe-
TENLCTBYET O HEJOIYCTHMOM CHH)KEHUH IIPOTYCK-
HO#l CMOCOGHOCTU 110 MPEAOTBPAIICHUIO KOPPO3H-
OHHHKIX TTPOUECCOB W WX 3apacTaHHs.

PacueTHBIMH JAHHBIMHE 11 HEHOBBIX TpYO He
clefyeT TOJNB3OBATHCS TPU [IPOBEPKE  YCIOBHM
paboTH TOJBKO YTO MPOJIOKEHHBIX BOAOIPOBOA-
HbIX JMHMI B3 HOBbIX TpyO WM xorja npH ykiaji-
ke Tpy® M mocienyromel SKCIIyaTaldu OCyIe-
CTBJICHH MEPOINPHATHS IO 3ALIMTEe BHYTPEHHEH
NOBEPXHOCTH TPYO OT Koppo3uu u obpacTranuid
(npOTMBOKOPPO3HOHHAS 00paboTka BOMbI, IO-
KPHITHSL Hd OCHOBC LEMEHTA, JIAKOKPACOYHbIC H
ApYIHe HCMETAINHYECKHE HOKPBITHA).

[loTepy Hamopa B HOBBIX CT&IbHBIX TpyGax
MOTYT GWITh ONpPEICICHBl IO YAETLHOMY COMNpO-
THBJCHHIO:

0,001344( 0,684
A== (1+ )0126. (6.5)
v

q d5‘2126

Jins mpoBelCHHs THAPaBIMHMECKOTO pacyera
HOBBIX CTANBHEIX TpPYO cieayeT NPHHHMATh TO
3HAYEHHE YNEJILHOTO CONPOTHBIIEHHSA, KOTOpOe
COOTBETCTBYET CKOPOCTH [ABHKEHUS BObI v = 1 M/C,
C BEJEGHMCM HpH JIPYTHX 3HAYEHMAX CKOPOCTeH
[OTPABKA HA HEKBAIPATHYHOCTh 3aBUCHMOCTH T10-
Tepb Hamopa OT pacxoaa. Ilpu ckopocTu ABIKe-
maus Boanl v = 1 M/c popmyna (6.5) npuHHMAaeT
:Y704

A =0,001478/d72%. 66)

3HaueHuss A4, NOACYMTaHHbIE MO (opmyJe
(6.6), nanbl B Tabxa. (6.3).
TABJMLIA 6.3

PACYETHBIE 3HAYEHUA VAEJBHBIX
CONPOTHUBJEHUN A ITPU V=1 m/c JJIA
HOBBIX CTAJIbHBLIX TPYE

Tpy6et CTadbHBIE BOAOTA30MPOBOA-

Tpy6L! CTaNbLHBIE 31EKIPO-
abie 10 NOCT 3262 72 ¢ uam

CBapHbIe NPSIMONIOBHbIE 110
T'OCT 10704 76 ¢ u3m

YCROBHBIH  3Hauenue A ans pac YCHOBHBIH  3uavenue A
NpoXod, MM X0Ja ¢ TIPOXOA, MM Ul PACcXOfid
g Mfc
M ife
10 3584000 3,584 65 1561
15 3257000 3,257 80 648,5
20 712400 0,7124 100 219,7
25 196300 0,1963 125 72,52
32 46840 0,04684 150 27,88
40 23160 0,023160 200 5,025
50 6226 0,006226 250 1,527

Honpasounslii kodpduuuent K,, Ha XKOTO-
peiid Tipu v # 1 M/c cleqyeT yMHOXaTb 3HAYCHHS
A, ormpenensiercs MO BhIPAKEHUIO:

K, = 0,889(1 + 0,684/v)*22¢. 67

Ilpumep 6.1. Onpejenuth NOTepu Hariopa B
CTaJIbHOM TPYOOINpPOBOJiE € YCIOBHBLIM TIPOXOOM
d = 40 mm (TOCT 3262-75 ¢ n3Mm.) aaunoi 200 M
npH pacxone g = 2 ijc.

ITo ta6xa. 1.5 HaxoaUM, 4TO IIPH ITOM PacCXo-
ne 1000: = 156,1; v = 1,51 M/c. [loTepst namopa Ha
200 M Oyner

h =1l =156,1-200/1000 = 31,22 m.

Motepss namopa MoXkeT ObITH OIpeAcsicHa
TaKke Mo yaelasHOMY conportuBieHnto [To Tabi.
6.2 umeeM A =0,03902 (ans g, a/c). Tak xak
CpefHsis CKOpOCTh JIBUXeHus BoIel Ooxee 1,2 m/c,
nonpaBounbiii koadduumedt K, x 3HaveHHIO A
BBOIUTL He Tpebyercs. Torma moteps Hamopa
Oyner

h = AIQ* = 0,03902-200-2% = 31,22 m.

ITpamep 6.2. OnpepennTh NOTEPH HANOpPA B
HOBOM C12JIbHOM TPYOONIPOBO/IE € YCJIOBHLIM IIPO-
xomoM d =100 mm (TOCT 10704-76 ¢ u3m)
aaunoit 100 M npu pacxoae g = 12 /¢, ¥to coot-
BETCTBYET CpEAHEeH CKOPOCTH [IBHXKEHHS BOJIBI
v = 1,46 M/c.

Pacyer npoBoauTCA 1O Yy/AEIBHOMY COIpO-
TusicHuio [lo tabn. 6.4. mmeem 4 = 219,7 (ansa
Q, M*/c). MockosbKy cpeiusis CKOPOCTh [BIKEHHs
BOJBL v # 1 M/c, HEOOXOIMMO BBOIWTE TOTPABKY
K,. NonpaBoynslii xo3hduuueHT K, 3aBHCHT OT
CKOpOC1HM v cieaylouuM obpazom
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v, m/c 02 025 030 035 040 045 050 055 060 065 070 075
K, . 1244 1198 L163  1,138 1,113 1,005 1081 1,067 1,057 1,046 1,039 1,029
v, Mfc 080 085 09 1,0 11 12 13 1 L5 16 L7 18
K, - 1,021 0016 1011 10 0993 098 0979 0972 0968 0965 0961 0,958
v, Mfc L9 29 2l 22 23 24 25 246 27 28 29 30
K, 0954 ;0951 . 0947 0946 0943 0941 0939 0937 0936 0934 0933 093

v ferd 4D

Ipu v = 1,46 M/c HaxomaM: Ky 0,970. O1-

croaa moreps Hanopa 6yner .
h=AK,IQ* = 219,7-0,970-100-0,0122 = 3,07 m.

IMoTepy Hamopa B MJIACTMAcCOBBIX Tpybax

PEKOMEHJIyETCs ONPe/IeJIATh M0 HhopMyie

1000i = 0,25¢774/d* 774, 6-8)
rze i—~TAIPAB/MYCCKUA YKJIOH; ¢ pacxoj BOABL, JI/C;
d—~BHYTpeHHHH anaMeTp TpyObl, AM.

HornyckaeTcs onpenesiaTs NOTEPH HAMOPA 10
HoMorpamme, npuseneuHoid B CH-478-80.

Ilpu pacueTe BHYTPEHHHX BOAOIPOBOIHBIX
ceTel CAeAyeT JIONOJHATENBHO YYHTHIBATE IIOTEPH
HATopa Ha MeCTHbie CONPOTHBJCHHS, KOTOPHIE B
3aBMCHMOCTH OT NOTEPH HANopa Ha TPEHHE TO
IuHe TpyGoNpoBOa MPUHAMAKOTCA PaBHBIMM:

B CETAX XO3SIHCTBEHHO-NIUTHEBBIX BOIOIPOBO-
OB XHJIBIX H OOIMECTBEHHBbIX 3naHMiA~ 30%;

B CeTAX OOBEAMHEHHBIX MPOTHBOMOXAPHbIX U
XO3SHCTBEHHO-TIHTHEBBIX BOIONPOBOJIOB KHJIbIX H
OOHIECTBEHHBIX 3[aHHH, a TakXke B CETAX TPOH3-
BOJICTBEHHKIX BOAOMPoBoaoB—20%;

B CeTAX OOBEIMHEHHBIX INPOTHBOMOXAPHBIX
MPON3BOCTBEHHBIX BOAONIPOBOAOB—15%;

B CETSX NPOTHUBONOXAPHBIX BO/IONIPOBOIOB —
10%.

Tpebyemniii Hariop H, B HapyXkHOH ceTnm y
BBOAA B 3/IaHHE OIPEACTAIOT Mo popmyie

H =H,+H,+ H,, (6.9)
rae Hz—BblCOTa PpacnojtoKeHus pacqerﬂoﬁ TOYKH BOOO-
notpebiieHnss OT NOBEpPXHOCTH 3emud, M; H;- notepu
HAanopa, M, BO BHyTpCHHCH CeTH, BKJ/uO4Yas {IOTCPH Ha
OPCOOOICHHE MECTHBLIX CONPOTHUBJICHUW H IIOTEPH HA
BBOOE W B BOJOMEDE; Hf—ﬂeo6xonum>1ﬁ ¢BOOOAHDBIN
HAnop, M, y TOYKH BOJI()HOTPC&HCHHH, B TOM YHUCIC H
MOXKAPHOrO KpaHa.

ITpumeuanne. Pacyer mpou3BoaaT [uisi caMoit
He6J1aronpusATHON Toukd Bonopasbopa (nanGoliee

OT/IaJIEHHOM M BBICOKOPACHOJIOKEHHOU ¢ HauDoJIb-
KM HEOOXOJUMBIM CBOGOAHBEIM HAaNopom).

Ecniu manop B HapyXHOH cetd H, MeHblle
Tpebyemoro H, TO MOXHO IpPHUHSTH O/HO M3
CHEAYIOIUX PEIICHWA:

1) BoienuTh BoaonoTpebuTeeH, TpeGyrommx
BBICOKOTO HAanopa, B OTAEJIbHYIO CETh U MOBLICHTH
JIaBJIeHHe TONEKO Y J3TOH CeTu;

2) yBesM4uTh AMaMETP TpyO BHyTpeHHeH ceTH
C TIEJbI0 YMEHbIIEHHs TIOTEpPh HAnopa B CETH H
yMmeHslieHuss H no 3HaveHus H;

3) HOBBICHTHL HAIOP B HAPYXHOW CeTH;

4) yCTaHOBUTh HACOC BHYTDH 3JAaHus UIs
TOBLILIEHAS HATIOpA BO BCeil BHYTPEHHEH CeTH WM
B CETH, OOCIyXMBArOliei# BEpXHHME 3TaxH, C yCT-
pOMiCTBOM 30HHOTO BOAONPOBOJA.

Pewenne mo nn. 1, 2 1 3 mpUMEHUMSBI 1T
BOROMPOBOJOB NPOU3BOJACTBEHHBIX H BCIOMOTA-
TeJbHbBIX 3MaHUH. JIJIss KUJIbIX H OOINECTBEHHBIX
3/[aHAH cileyeT WCIOJIb30BaTh pelleHus o M. 2
u4

Hanop, co3maBaembiif Hacocamu, [IOJDKEH
6BITH paBeH Pa3HOCTH HAnopoB morpeduoro H u
pacrnosiaraeMoro (rapaHTHpYyeMoOro) B HapyXHOM
cetu H,. Ecnmu mamop B HapyxHo#l cetm H,
3HAYATENILHO MpeBbimaeT Tpebyemsrii vanop H, To
MOXHO YMEHBIUMTHL IMaMeTpel Tpy6 Ha Hexo-
TOPBIX Y4aCTKaX BHYTPEHHEH BOIONPOBOAHOM CETH.

s MpOTHBONOXAPHKIX BOIOMPOBOAOB 00-
IECTBEHHBIX 3/IaHUH, a Takxke JisA cereid, pabo-
TaroIUX oJ HeGOJILIIMM HANMOpOM (CeTH, IuTae-
Mbic OT GakoB), MOTEPH HAMOpPA Ha NPEOOJICHHE
MECTHbIX COTMPOTHBIEHHN YYIHTHIBAIOT 0CO00 M
onpeaensioT mo dopmyne

h=a'v?)2g, (6.10)
rae a' —xo>(hHUIMenT MeCTHOIO CONPOTHBIICHHS; & - CKO-
POCTh BOABI, M/C; g— YCKOPEHUE CBOOOAHOIO HAaJCHHS.

TJABA 7. HACOCBI U HACOCHBIE YCTAHOBKHU

7.1. Tunwl Hacocon

LlenTpobexHEIe HACOChI KIAcCHPHIMPYOT:
110 YHUCJIy KOJICC— OfHOKOJIECHBIE H MHOTOKO-
JICCHBIE;

710 CO3[aBaeMOMY HAnopy —HU3KOHANOPHBIE
(H <20 M), cpeauenanopusle (H = 20...60 m),
BBICOKOHAIIOpHbIE (H > 60 M);

no cnocoby 1nofxBoAa BOIBI K KOJIECY — OJIHO-
CTOPOHHHE U JIBYXCTOPOHHHE;
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[0 PACHOJIOKEHHIO BaJia - TOPU3OHTAILHBIC H
BEPTHKAJILHBIC;

no crnocoby COenUHEHAS C ABATATENISIMHA —
NpUBOIHBIE (CO IIKMBOM MIIM DPeayKTOpOM), Coe-
IMHEHHBIE HEMOCPSICTBEHHO € JBUraTEJISIMU C 1O-
MOUIbI0 My(OTEL, 1 MOHOGJIOK-HACOCHL, B KOTOPBIX
pabodee KoJIECO YCTAaHOBICHO Ha KOHIE Bana
3JIEKTPOIBATATEIIS;

0 NPU3HAKY TOTPYXCHHSA TIOJ YPOBEHb BO-
JEl - apTe3uadckue (IyOHHHBIE) H TTOrpYyXKHBIE.

HacocHEIC YCTAHOBKHM pa3IMYarOTCA O Ha-
3HAYEHMIO M HPUMCHSIOTCH AJI1 HEPCKAYKH: YUC-
TO#M X0JI0JHOM BOIBI; YUCTOHN ropsueii BoAbI; HE3a-
IPA3HEHHBIX CTOYHBIX BOJ; 3arpsA3HCGHHBIX CTOY-
HBEIX BOJI.

Tlo npHHUUNY AEHCTBUA HACOCHBIC YCTAHOBKH
MOTYT OBITB:

TOBBICHTCIILHEIMY, HMEFOIIIMMH Ha BCACBIBARO-
meM naTpybke MABIIEHHC W3 CHCTEMBI:

MOBBLICHTCIILHBIMY, PAGOTAIOLMME C OTKPBI-
TeIMH ©aKaM¥ U Pe3epByapaMu;

NOBLICHTE/ILHBIME, MOMAOIIMMH BOIY U3
IMAXTHBIX KOJIOJMICB M apTe3MAHCKAX CKBAKUH.

Jljisl IepCKAYKd BOMBI M CTOYHBIX BOJ IPUMC-
HAIOT AMHAMHYECKUC JIONACTHBIE MEHTPOOEXHBbIE
HACOCHI CNEMYIOIUNX BHOB:

IBYCTOPOHHErO Bxoja Tuma [, KOHCOJIbHBEIC
mina K, KM;

mHorocrynenyaTeie THna HH, ITHC, ITHCT;

U1 XXMAKOCTCH CO B3BCILEHHBIMH BEINCCTBA-
mu tHna AP, THOM, HIIC u np.;

BepTUKaIbHOro THna B, BP;

CKBRXHHHBIC C HOTPYXHBIM IEKTPOBHIATE-
nem Tana DB, YOLIT;

CKBAXMHHEIC (APTE3HAHCKUE) C TPAHCMHCCUOH-
meiM Basiom THia ATH, HA;

xumuyeckne THna AX, AXB, X, AXIT u np.;

JMHAMMICCKHAE U CTOYHOM XHIKOCTH THNA
Cl, COB, IIMK n np.;

neckoseie Tuna IT, TIBIT u ap.;

uiamosble Tna OLI, T u ap.;

rpysToBbie THHA I'pK, [pY u up.

CymecTByeT Takxe OONBLIOE YHCJIO Chenu-
aNlbHBIX HACOCOB.

B o6o3Ha4eHnH MapOK HaCOCOB YKa3bIBAaeTCH,
U3 KAKOro MaTephalia HM3roTOBJICHA NPUTOYHAS
4acTh HACOCOB:
A-yriepo/iacTas CTajib, CHIMUHPOBAHHBIH rpa-
gur CI'-T
B-uyryn
b-6ponza
J1- XpOMHCTBIH 4yTyH

—XPOMOHUKCJIBMOJIUGACHOBAS CTah
- XPOMOHUKEIbMOIHGAEHOMEIUCTAST CTAlIb
—XpOMHCTas Cranb, (ropoiacr-4
—XPOMOHHUKEJIILKPEMHUCTAA CTaJlb
- CnaBbl '$A HukelieBoOit OCHOBe
—KPEMHUCTBIH YyryH
MOJUMEPHBIE MATEPHAIIBI

—PE3MHOBOC TOKPBITHE
T -THTan ¥ €ro CIuIaBbl
1O -cujaBbl anrOMUHHES

Kax 0l yactoTe BpaineHns Hacoca COOTBET-
CTBYCT CBOfl XapaKTCPUCTHUKA, N3MCHSAIOMIAACH TIPH
M3MEHEHMH 4acToThl BpanleHus. Hosyio xapaxte-
PUCTHKY CTPOAIT HA OCHOBAHHWH CJICJYIOLMX 3aBH-
CHMOCTEH:

Q/Qi=n/n;; H/H = (”/'H)z; N/N, = (n/ny)*,
rae @, H, N—cooTBercTBeHHO PAacxoj BOABI, HANoOp H
MOLIHOCTB Hacoca MpH MCXOAHOW YacTtore BpALUCHUAA 7,
Q,, H;, N,~To xe, 0pu HOBOI 4acToTe BpallueHHs 7,.

JLnid TIOBbIUTEHHS TOAAYH HACOCHOM CTaHIMM
HACOCHI BKIIIOY4IOT B CEThb BOJOIPOBOXA Ma-
PpaliesbHoO, JIS NOBBIICHUS HANOpa - HOC/e10Ba-
tembHo. [lpn o6GTouke Konec momaua Boabl H
HATIOP NEHTPOOEXKHOro HACOCA H3MEHSIOTCA IO
3aBHCHMOCTSAM:

Q/Q, = Dy,/Dy; H\/H = (Dy,/D,)*, (1.2)
rae @, H- napaMeTpbl Hacoca OPH HOPMAJBHOM KOJIEce
auametpom D5 @ H - 10 xe, npu o6ToYeHHOM Konece
auamerpom D g .

Ecnn Hacoc ycTaHOBIIEH BBIIIC yPOBHS BOJIBL B
NIPHEMHOM DE3EpByape, TO HeoDXoauma 3ajMBKa
ero Bogoi. Hacoc MoxeT GbITh 3a7IMT W3 Hamop-
HOTO TPYOOTNPOBOIA, [UIS YErO HA BCACHIBAIOIIEM
TpYOOTIPOBOJE YCTAHABIMBAIOT NPHCMHBINA Kia-
naH ¢ CeTKoM. [IpHMEHAIOT TakXe OTCAChIBAHHE
BO3/yXa KEKTOPOM, KOTOPBLIH NPHCOCTUHAIOT K
caMoOli BEpxHeM uacTu kopmyca Hacoca. Ilepen
OyCKOM 3XEKTOpa 3aJIBHXKKY Ha HANOPHOM TpPY-
6onpoBode 3aKpeiBaroT. Jlisi paGoTHI IKEKTOpa
HCTIONB3YETCA BO/Ia M3 HATIOPHOTO TPyGOoIpoBoaa.

Jns mycka Hacoca B paboTy MOXHO OTCACHI-
BaTh BO3/lyX BaKyyM-HACOCOM.

TIpononuTENbHOCTL 3aMOJIHEHHS BCACHIBAKO-
LIKX JIMHUA BOJOM HE OOJIKHA NPEBBINIATD; IS
TNPOU3BOACTBEHHBIX M XO3fAHCTBCHHBIX HACOCOB—
5 MHH, TIOXapHBIX —3 MUH.

Oz zxRS™D

=~

7.2. OcneBHbIE TEXHHYECKHE
JaHHbI¢ H KOHCTPYKTHBHbIE
0COOEHHOCTH HACOCOB

ITo XOHCTPYKTHUBHBEIM OCOGEHHOCTSIM COBpeE-
MEHHBIE [CHTPOGEKHBIE HACOCHI MOAPA3MCIIAIOT
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CIeYFOLMM 00pa3oM: OHOKOJIECHBIE C OJIHOCTO-
POHHHM TIOABOJOM BOZbI, OJHOKOJICCHBIE C JBY-
CTOPOHHNM TOABOAOM BO/Ibl; MHOTOKOJIECHbIE, B
OCHOBHOM C OJHOCTOPOHHUM HOJBOAOM BOJIBI
(MoryT OBITh CEKIMOHHBIC WJM CIUPHIBHOrO TH-
na). Hacockt ykasaHHBIX THIOB MOryT BBITH ropu-
30HTAJILHBIMH W BEPTHKAJLHBIMHK. -

MHOroKoJIeCHBIC CCKI{HOHHBIE HAGOCHl HMEIOT
Gonblioe oceBoe ycwicHHe. J[OCTOMHCTBOM HX
SIBJISCTCH BO3MOXHOCTH H3MCHEHUS HATIOpa MyTeM
YBEJIMUCHHS HIM yMCHBIICHHS YUCIIA KOJICC.

BepTHKaIbHBIE HACOCHI HCIOJB3YIOT TPHU
6oJibIIHX KOJIEDaHUAX YPOBHS BOJbI B UCTOUHUKE,
a Takxke Uil MOJbeMa TIOA3EMHBIX BOJ M3 BOIA-
HBIX CKBaXHH.

OceBbIe HACOCHI NPOCTHi, KOMIAKTHBI, UMCIOT
MCHBIIYIO MacCy IO CPABHEHHIO C [ECHTPOOEKHBI-
MM, MX MOXHO HCHOJIb30BaTh JUIs TICPEKadKy 3a-
IPA3HEHHOM XHUIKOCTH M YCTAHABIUBATH HA Bep-
THKQJIbHOW, TOPU3OHTANLHOM WM HAKJIOHHOH
TpyOe. Ilyck OCeBBIX HACOCOB CICAYET NPOU3BO-
IATH TPA OTKDPBITOH 3ajBuxke. Perynuposaxue
TIOa49X BOJGI C OMOIUBIO 32 ABHIKKH HEBLITOIHO,
Tak Kak npu 3ToM pesko napaer KIIJ nacoca.

PeryaupoBaHAe moada4d OCEBOrO HAcOCa BO3-
MOXHO NpH NPUMEHEHWH ABHraTeneil, nomycKaro-
IIUX W3MEHEHHUE HacTOTHI BpalleHHd THApOMYQT,
pabounx Xosiec ¢ NOBOPOTHBIMHM JIONACTSMH H
apyrumu ciocobamu. Ocesble HACOCH paboTaioT ¢
orpuuarenbﬂqﬁ BBICOTOW BCaChIBaHMA (C TIOATIO-

poM).

7.3. Pacnojioxxenne HacoCHBIX
YCTAHOBOK

IIpd TNOCTOAHHOM WM TEPHOMUYCCKOM He-
NOCTaTKE HANopa B HApYXKHOH BOAONPOBOTHOMN
CeTH /I TNOBBLIUMICHAS HAMOpPa BO BHYTPECHHUX
CeTsX 3aHMil MPeayCMaTPHBAIOT HACOCHBIE yCTa-
HOBKH JJT OJHOIO HJHA HECKOJBLKUX 3JdHMIA.

IIpAMeEHSIOT HACOCHBIC YCTAaHOBKH CHENYIO-
IMX THITOB:

HEHpPEPbIBHO WJIM TEPHOAMYECKH AEHCTBYIO-
[{He HACOCHI MPU OTCYTCTBHH PETYJHUPYIOUIUX eM-
KOCTeH;

HACOCHI 110Aa4€ei, paBHO! WIM NPEeBHIIIAIONIEH
MAaKCUMaJbHBIH 4aCOBOW pacxon Bojbl, paboTato-
IIHEe B TOBTOPHO-KPATKOBPEMEHHOM DEXHME CO-
BMECTHO C FHAPONHCBMATHYECKUMH MM BOJOHA-
TOPHBIMA GakaMu;

HEIPEPHIBHO WJH TEPHOMNYECKH HEHCTBYIO-
i€ HACOCKHI MOJavell MeHee MaKCHMAJILHOIO Ya-

COBOTO PacxoAa Boabl, paboTarolye COBMECTHO C
PeTyINpYIOWCH eMKOCTLIO.

Ilpu 3abope BoALI HACOCAMHM HEMOCPCACTBEH-
HO M3 BOAONPOBOJHOH cerv MOJIKXKHO obecnevn-
BaThCH MOCTOSIHHOE IaBJICHHE B CETH BO M30exa-
HHe 06pa30BaHNA BaKyyMa Ha ydacTKe CeTd mepejt
HacocaMH, TIPH 3TOM MHHUMAJLHO [AOIYCTHMOS
[IABIICHHC HA BBOAE JOJKHO OBITH He MeHee
0.5 MTJla. Hacocsl B 3TOM ciiyuae paccCHMTHIBAIOT
Ha HamMeHblIee JaBJIEHUE B BOAOTPOBOJIHOMN ceTu
M IIPOBEPSIOT Ha paboTy Npyu HaubolbIueM HaBie-
HHUH B HapyxHO# cetu. IIpyu naBjcHUN B HAPYKHOMH
cetn Oonee 2 MITa BO3MOXHOCTb YCTAHOBKH Ha-
cocoB Mapkn K NpUHATOH KOHCTPYKIMM AOJDKHA
NOATBEPKAATHCA 32BOIOM-H3TOTOBHTENIEM.

Hacoch! (kpome HOXapHbIX) 3aNpelieHo pac-
TIOMAraTh HCTMOCPENCTBEHHO TON XWJIBIMH KBap-
TUPAMH, JCTCKUMW HJIM IPYIONOBLIMM KOMHATAMH
ZIIETCKMX CaJIoB M sACieH, kiaccamu obieobpaso-
BaTENbHBIX 1IKOJI, OOJLHHYHBIMH [OMEIIECHHSIMN.
paboyuMH KOMHATAM¥M aJMHHHUCTPATHMBHBIX 3/1a-
Hull, ay[TATOPUSIMA Y4ecOHBIX 3aBENCHHH W JIpyru-
MH TIOJOOHBIMA THOMCILICHHSIMH.

B OT/IeNBbHBIX ClydasXx IO COrJACOBAHMIO C
OpraHamMd CaHWTAPHOI'O0 HAJ30pa [IONyCcKaeTcs
pacriosilaraTh HACOCHBIE YCTAHOBKH B IICPEYHCIICH-
HBIX BblIIE 3JAHUAX, TIPH 3TOM CYMMApPHBIH ypo-
BCHb WIYMAa B YKa3aHHLIX MOMELIEHHSIX HE JOJIKCH
npesbimath 30 nb.

IloMemieHns € THAPOTHEBMATHYCCKUMH 0a-
KaMH He OONYCKAETCS pAacilojiaraTh HEHOCPen-,
CTBEHHO (PAIOM, CBEPXY, CHH3Y) C TIOMEII{EHASIMH,
A€ BO3MOXHO HpebbiBaHNe DOIBLIIOro YHCIa JIF0-
neit (3pUTenbHBIN 3aJ1, ClieHa, rapjiepobHas u T.11.).

TupponuesmMaTHyeckne Oaku  JomyckaeTcs
pacmosaraTh B TEXHHYECKUX 3TAXKaX.

TToxapHble HACOCH! U MTHCBMATHYECKHE YCTa-
HOBKM MOXXHO Pa3MeIlaTh B MEPHBIX M NOABAIL-
HBIX 3TAXAX, B W30JUPOBAHHBIX OTAILIMBACMBIX
nomemennsasx 1 m II cremenm oruectoifkocrTy,
UMEIONINX OTAECJBHBIH BBIXOA HapyXy HJIM Ha
JIECTHHYHYFO KJIETKY.

VYCrpoWCTBO 30H CAaHHWTAPHOM OXpaHbl AJd
HACOCHBIX YCTAHOBOK, IOJAOILINX BOAY Ha XO3AH-
CTBEHHO-NUTLEBLIC WM XO34HCTBEHHO-IPOTHUBO-
noxapHeie HyXnbl u paGotaromux 6e3 paspbiBa
CTpyH, He Tpebyercs.

B IpoM3BOACTBEHHBIX 3AaHUSIX HACOCHBIC
YCTAHOBKH CIACAYCT Pa3sMEl]aTh HO BO3ZMOXKHOCTH
HENOCPE/ICTBEHHO B UeXaX. NOTPCOILIOMMX BOIY.

Yucao pe3epBHBIX 4rpefaToB B HACOCHBIX
CTaHIMSAX ClefyeT NpHHMMaTh 1o 1abn 7.1.
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TABJIMLA 7.1

ONMPEAEAEHUE YUCJIA PEIEPBHBIX HACOCHBIX
ATPETATOB

Yncuo pabounx arpe-
raToB OJNOH Tpynubl

Uncio pesepBHBIX arperalos, ycraHa-
BJIMBAEMBIX B HACOCHBIX CraAHUHAX

HacocoB Ka[Eropun

1 11 111
1 2 1 |
23 2 1 |
4-6 2 2 1
79 3 3 2
10 51 Gouree 4 4 3

Pe3epsHble arperaTsl JUisl TYHICHAS BHYTPEH-
HEr0 TOXapa MOrYT HE YCTAaHABIMBaThCA (IO
COIJIACOBAHMIO C MCCTHBIMU OPraHAMM TOXAapPHO-
r0 HajA30pa) B CICAYIONIUX CIyYasx: a) B MPOU3-
BOJICTBEHHBIX 3/IAHUSIX, KOTAAa PACX0J BOILI Ha
TYIMICHHE HAPYXXHOTO TIOXAapa HE MPEBBILIACT
20 n/c; ©6) BO BCHOMOI aTeNIbHbIX 3[IAHUAX M CKJIa-
nax, He OOOPY/NOBAaHHBIX CPENCTBAMH aBTOMATH-
4ecKkOr0 MOXAPOTYIUEHHS, TAE UIA TYIIEHUS BHYT-
PEHHETO TOXApa IPeyCMaTPUBAETCS TOJILKO OfI-
Ha CTPYs; B) XHMJILIX, OOIECTBEHHBIX U BCIIOMOra-
TEJLHBIX 3@HUAX TPH PACYETHOM ACHCTBHH O
HO# TOXapHO#H CTPYH.

Tonauy XO03ACTBEHHO-UTBEBLIX H TPOMU3-
BOJICTBECHHBIX HACOCHBIX YCTAHOBOK 0e3 perysu-
pyrollielf EMKOCTH ONDPEAENAT HO PACYETHOMY
CCKyHHOMy pacxofly BOABI, a YCTAHOBOK C pery-
JIEpyIoHIEH EMKOCTBIO —TI0 M2KCHMAJIbHOMY HACO-
BOMY pacxoay.

Tpu 3a60pe BOABI HACOCAMH M3 PE3EPBYapoOB
IPHHAMAETCA HE MEHee ABYX BCACBIBAIOIUX JH-
HHll HE3aBHCHMO OT, YHMCIIa TPYNI HacocoB (C
Y4eTOM NOXapPHBIX Hacocos). BcachiBaromime mu-
THER ?’&QQ‘{‘K(B(E&‘LQT WA UROMYCK TOMHOrO pDAC-
YETHOrO PACXO/A BOJBI TIPH YCJIOBHM BbIKIIIOYESHHS
OIHOU W3 BCACBIBAIOILEH JMHHI HA PCMOHT.

YcTpolicrBO OJAHOM  BCACBLIBAIOLICH JIHHHM
JoTyCKaeTcsl IPH YCTaHOBKE HACOCOB 6€3 peseps-
HbIX arperaTtoB. Y Kax[Oro Hacoca mpH Hozjaye
YUCTOM BOABI HA HATIOPHOW JIHHMM YCTaHABJIMBA-
JOT MAHOMETP, OOpPATHBIN KITalaH M 3aBUXKY.

Tlpy pacnoJIOKEHMH HACOCOB HHXKE YPOBHS
BOJIBL B PE3EPBYAPE — «TIO/ 3JIMB» HEOOXOMMO Ha
BCACHIBAIOINMX JIMHUSX YCTAHOBHTH 3aJ[BIDKKH, a
NpM PACHOJIOKEGHHHM HX BLIIIE YPOBHS BOABI B
pe3epByape ciefyeT NMpeayCMOTPETh YCTPORCTBO
o oOeCneueHHIo 3aIMBKU HACOCOB (BOAOTPOBO/-
Hell 6avoK, BAKyyM-HACOC W Op.).

Bokpyr HacocoB NOJDKHBI OBITB CBOGOHBIE
npoxojsl. Mexay o60pynoOBaHHEM HACOCHBIX YC-
TAHOBOK NIPMHKMAIOTCH CICAYOUNC HAMMEHBIIIHE
PACCTOSTHHAA:

oT 6oKoBOTO- 06pesa (yHHaMeHTa JICKTpO-
JIBUraTeNsi ¢ HaCOCOM JO CTeHbl MOMENIEHMs, 2
TAKKe MEXJTy coceHrMu pyntamesTamu — 700 mm;

oT TOpuoBOro obpesa QyHAaMEHTa EKTPO-
JABATAaTENs € HACOCOM [0 CTCHHl TIOMEUICHHS —
1000 MM, a CO CTOPOHBI IEKTPOJBUIATENS ~ HC
MEHee PacCcTOSAHMUSA, HeOOXOIMMMOro U BBITACKH-
BaHUS POTOpa 3JEKTPOABHraTels 6e3 cHATUA 10-
cienHero ¢ GpyHaaMeHTa.

Ilpameuanne. Hacocsl ¢ qmuaMeTpoM Hareela-
TenbHOro naTpyoka mo 100 MM BKIIIOMHTENIBHO
JIOTyCKAETCsl yCTAHABIMBATH BAONB CTEH W Iiepe-
ropoJok 6e3 Mpoxoaa Mex/y arperaToM U CTEHOI
WIIM TIEPErOpOAKOH, HO HA PACCTOSHWM HE MeEHee
200 MM 01 dyHnamMenTa 3manud. Jlomyckaercs
pasMeIeHHe JIBYX arperaTos Ha OAHOM (yHua-
MeHTe 6e3 Ipoxoj1a MeXy HWMH, HO NPEayCMaT-
pHBacTCd MNpPOXON IUHPHHOK He MeHee 0,7 M
BOKDYI' C/IBOEHHON ycTaHOBKH. ®yHIAMEHTHI TOJ
HACOCHI JIOJIXHBI BBICTYNATh HAJ MOJIOM HE McHee
uem Ha 0,2 M. Hacockl mpon3BoACTBEHHBIX BOIO-
TIPOBOAOB B OTHCIbHBIX CIYYafX PA3MEIIAIOT HA
pamax 6e3 (yHAAMEHTOB.

Hacoce! ¢ muamerpoM HamopHOro marpyGka
1o 100 MM BKITIOYHTEIbHO, TIPUBOJIMMBIC B HEki-
CTBHE HH3KOBOJIbTHBIMH 3JIEKTPOJBHTATENIAMH,
MOXHO Pacnojarath y cTeHbl 6e3 npoxoma Mexay
a1 peraToM W CreHou.

B HCOOXOoaMMBIX ClIy49asiX JJIS CHMXKEHHS ILIy-
Md HACOCHBIE arperatbl 0OOPYAYIOT HAJEKHBIMH
3BYKOW30JMPYIOIHUMH YCTPOHCTBAMH, COCTOAILA-
MH U3 IaCTHYHBIX NATPYOKOB (IJMHON HE MeHee
1 M) Ha BCachIBAIOILIEM H HATIOPHOM TPYOOIpPOBO-
Max, U YCTAHABJIUBAIOT H4 BUODPOU3OIHPYIOIUX
ocHoBahmMsax. Hacocbl X034HCTBEHHO-NIUTHLEBOIO
BO/TOCHAOXEHUS JXHJIBIX M OOINECTBEHHbIX 31aHUH
JOIDKHBI GbITH 006513aTEILHO CHabXeHbI 3BYKOH30-
JIHPYIOUUMH YCTPOHCTBAMH.

B 3zaBucmMocTH OT TIOmIaM TOMELIEHNS Ha-
COCbI MOTYT OBITH YCTaHOBJIEHBI WM APATUIEIBHO
apyr apyry (puc. 7.1,a) nnn nenoukoi (puc. 7.1.6).

[Ipy nuTaHWM HACOCOB M3 BOAOTPOBOAHOH
CEeTH CIIelyeT NPeayCMaTpPUBATH OOBOIHYHO JH-
HHFO C 33JBHXKaMH M OOpaTHBIM KIamaHoM IUis
HnoAa4Yu BO BHYTPEHHIOIO CETb, MUHYS HACOCHIL.

Ilpu ycraHoBKe Tiepell HacocaMH BOJOMEDa
YCTPauBAOT OOBOMHYIO JTUHUIO AJIS BOZMOXHOCTH
paboTbi HACOCOB TIPH CHATOM BOJIOMEDE.
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Ilpn nepaBHOMEPHOM JaBJICHUHN BO BHYTPEH-
Hell CeTH M NePHOAUYECKOM BBIKJINOUYEHNH HACOCOB
HEOOXOIMMO aBTOMATH3HUPOBAThL MX paboTy s
obecnedeHuss TpeOyeMOro JaBJICHUS.

Jlng yMeHbUICHAS 1IyMa HATUICKUT TIIATEIb-
HO 33/IeJIbIBaTh OTBEPCTUS W HENIJIOTHOCTH B CTPO-
HTEIbHBIX KOHCTPYKUHUAX, 4 TAKXKE NPUMEHATh
aKyCTHYECKYIO IITYKATYPKY CTE€H M NOTOJIKOB Ha-
cocHbix nmomeuteHuil. TpyOwl, mpoxoadinue uepes
CTeHb! M MEPEKPHITHSA, OTACTAIONIME HACOCHBIC OT
JPYTHX TIOMeNIeHNH, 06epThIBAFOT PE3HHOBBLIM I10-
JIOTHOM HJH ac6ecTOBBIM KapTOHOM M IPOKJabl-
BaroT B THJIBb3aX. 3a30Pbl MEXAY NPOKJIAgKaMu H
TpybaMH 3ameNbIBAXOT MacTHKOH. BBumgy Toro,
4TO MOXKaPHbIE HACOCH PaBOTAIOT JHMIIBL B OCOOBIX
Cly4asXx, Mephl o 6opbbe ¢ MyMOM Ui HMX He
npeyCMAaTPUBALOT.

MaxkcuManeHbI HANOp, PA3BHBAEMBIA NOBBI-
CHTENbHOW HACOCHOM YCTAHOBKOW, CienyeT onpe-
JIeI9Th C Y4ETOM HaHMEHBIIEr0 TapaHTHPOBAaH-
HOTO HAmopa B HapyXHOH BOIONPOBOAHOH CeTH
no ¢opmyne

Hyo=h+ZH, +H,—H (7.3)

rap °
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rae h—reomMerpHdeckas BLICOTA MOJAYH BOABL, M, OT
OBEPXHOCTH 3eMJIH A0 OCH HaMbolee BHICOKO pPacnoso-
XeHHOro BojopaszbopHoro npubopa; LH  —cymma mo-
Tepb HANOpa, M, B 1pyOONPOBONAX CHCTEMbI BOAOCHAG-
xenns; H  —nreobxonumblii cBoGoaus1i Hanop y notpebu-
rens, M, H,, - HauMeHbLIMH TrapaHTHPOBAHHbLIA HANOp
BOJBL, M, B HAPYXHOW BORONPOBOJHOM CETH.

Jnd MakCMMAaNbHOTO UCTOJIb30BAHUSI MMEIO-
HErocs AABJICHUS B HAPYXXHOHM CETH BO3MOXHO
NOCJEIOBATENBHOE BKJIFOYEHUE HACOCOB C 00OBO-
HbIMH JIMHWSIMH, TIO3BOJISIFOUIMMH BKJIIOYATh B
paboTy OMH WM JBA HACOCA B 3aBUCHMOCTM OT
HMEIONIETOCs aBJICHNS B HAPYXHOM CETH.

Takag cxema BKJIOYEHHS] OCOOEHHO NOJIE3Ha
NpH pe3kuX KoNneGaHWAX NaBJICHHS B THCBHbIC H
HOYHBIE YaCHI.

[ToBBICHTEIbHBIE HACOCHBIE YCTAHOBKY NIPOEK-
THPYIOT € DPyYHHIM H aBTOMATHYECKMM WA
JMCTAHIHOHHBIM ynpasieHueM. Ilpu asromaTn-
YECKOM YIPABJICHHU TOBBICHTEJILHOH HACOCHOMR
YCTAHOBKOH JOJDKHBI MPEyCMATPHBATHCA:

ABTOMATHYECKMH TIyCK H OTKIIIOYeHHe pabo-
YHX HACOCOB;

aBTOMATHYECKOE BKJIFOYEHHE PE3EPBHOTO Ha-
coca MpH aBapHHHOM OTKIIIOYEHHH pabodero;

no/ia4a 3BYKOBOT'O HJIM CBETOBOIO Cursana od
aBapuifHOM OTKJI0ueHUMH pabodero Hacoca.

IIpu AUCTaHIMOHHOM I1IYCKE NPOTHUBONOXAP-
HBIX HACOCHBIX YCTAHOBOK TIIyCKOBBIE KHOIKH
JIOIKHBI YCTAHABJIMBATHCA Y MOXAPHBIX KPaHOB,
He 00cCHeYeHHBIX MOTPeOHBIM HANOpPOM OT Ha-
pyxHoii cern Bogonposoza. Ilpu HEob6xoguMoOCTH
OTKDBITAS JJIs MOXAPOTYILEHAS 3JIEKTpUdHUIUpO-
BAHHON 3a[BMXXKM Ha OOBOJHON JNUHMH y BOJO-
Mepa KHOTIKH IS TIOJa4¥ COOTBETCTBYHOIIEIO CUI-
HaJla JOJDKHBI PAcnoliaraTbCd BO BCEX NOXAPHBIX
wkagax. IIpn aBTOMaTHIECKOM BKJIFOYEHHH 1PO-
THBOIIOXAPHBIX HACOCOB MOJIKCH OAHOBPEMEHHO
NOAABATLCSA CUIHAJ (CBETOBONM H 3BYKOBOH) B mo-
MELLEHUE TIOXKAPHOIO TIOCTA MM JPYroe nomelile-
HUEe C KPYTJIOCYTOYHBIM NpebbIBaHHEM B HEM 00-
CIy)XHBAOIIEro MEePCOHANA.

JU1s HaCOCHBIX YCTAHOBOK, NMOJAOIIUX BOIY
HA XO3AHCTBEHHO-IIUTLEBBIE, IPOU3BOACTBEHHbIC U
NPOTHBOTIOXKAPHBIE HYXK[bI, KATErOPUIO HaJExK-
HOCTH JJIEKTPOCHAOXKEHHS ClIeNyeT NPUHUMATH:

1-npu pacxope Boabl Ha BHYTPEHHEEC NOXa-
potylicHue Oojiee ONHOH CTPyH, a4 TakKke I
HACOCHBIX YCTAHOBOK, NICPEPLIB B pabOTe KOTOPHIX
He JOMYCKaeTCs,;

II-npu pacxoae BOABI HA BHYTPEHHEE IOXa-
poTyLIcHUE OMHOH CTpYed M AJIsl XHIBIX 3MaHUR
BeicoTOR 12--16 asraxell mpu pacxome 5 i/c, a

TaKXe [Ji HACOCHBIX YCTAHOBOK, JOIYCKAIOIUX
KpaTKOBPEMEHHBII NiepepbiB B pabote HA Bpems,
HEeoOX0aMOoe J1JIsi PYYHOIO BKIIFOUSHHUS PE3EPBHO-
ro NUTaHUSA. Co

IMpu Hefd3MOXKHOCTH MO MECTHBIM YCIIOBAIM
OCYLICCTBUTH M TAHUE HACOCHBIX YCTaHOROK I Ka-
Teropun  of | IBYX (HE3ABHCUMBIX WCTOYHMKOB
3NeKTPOCHA CCHUS JIOTYCKaeTCcsl MPUHUMATD M-
raLue Hx OJIHOTO WCTOYHWKA TIPH YCIOBHUH
TIOAKJIIOYEHHS. K paszHbM JuHUsM 0,4 kB u pas-
HBIM TpaHchOpMaTOpaM ABYXTPaHCHOPMATOPHOR
TOACTaHIMM UIM TpaHchopMmaTopaM ABYyX Oim-
sKaHIMX oHOTPaHCGHOPMATOPHBIX MOACTAHIMIA (C
ycrpoiicteoM ABP). YkazanHyr cxeMy asekTpo-
CHaGXeHHS CieyeT IPUHUMATD TaKXe JUIs THTa-
HHSl TIPOTHBONIOXAPHBIX HACOCHBIX YC1aHOBOXK B
KHJIBIX 37AHUAX BBICOTOR 12—16 3taxei.

B cnyyae HeBo3aMoxHOCTH ObecnieyeHHd He-
00XomuMol HaJEXHOCTH 3JIEKTPOCHAGKEHHMA Ha-
COCHBIX YCTaHOBOK MOIYCKAaeTCs YCTAHOBKA pe-
3€pBHBIX HACOCOB C MPHBOAOM OT JBMTATEJICH
BHYTpPEHHero cropanys. IIpy 3ToM pa3Memarhb ux
B NOABAJIbHBIX NOMCLICHUAX HE MOMyCKacTCA.

OyHIaMeHTBl NOJl HACOCAMH HE JIOJDKHBI
ObITH CBSI3aHBI C KOHCTPYKUMAMM 3[aHMS; X 3a-
KJIAABIBAFOT HA NECHYAHHIX MOAYVIIKAX HAM TIOJ
OCHOBaHHE NPOKJIAJBIBAIOT NMPOCIONKH U3 3BYKO-
H30JIMPYIOIHX MaTepuaioB (HamphAMep, IPOCIOn-
ku wupHEOH 15-20 cM M3 cyxoro mecka).

Tpy6GonpoBoabl B HACOCHBIX CTAHUHMAX BEI-
OOJHSAIOT U3 CTAIBHLIX TPYD Ha CBapKe ¢ NpMMeHe-
HueM (IIaHIEBBIX COSMMHEHWIH JUIsS TIPHCOENMHE-
HHUS K apMaType H HacoCaM.

IIpu ycTanoBke HACOCOB B NMOMELICHHSAX, IIE
HE TPcOYETCst MX BHITOPAXHUBATH TAYXUMH CTeHA-
MM, HaCOCBI OI'PaXAaroT IEPEropoaKoOM BHICOTOMH
He McHee | M.

OTaenbHO cTOSMHE TOMEIUEHUA 1S HACOCOB
TIPOCKTAPYIOT B TOM Cily4ae, KOIJla B 3[aHMSX
HEIONMYCTHMO DPAaCHPOCTpaHeHHWE UIyMa W HEBO3-
MOXHO pa3MeLIeHHC HOI MOACOOHBIMH ToMelile-
HUSAMH.

BricoTa moMereHUs HACOCHOM CTaHIuH, 060~
PYyZIOBaHHOH NOJBEMHBIME MEXaHH3MAMH, IPHHHU-
MAeTcsl C TAKUM pacycToM, 9To6bl obecneuuBancs
npocseT He McHee 0,5 M Mex Ay BEpXOM yCTaHOB-
JICHHBIX arperaToB M HU30M TEPEMELIAEMOrO

rpysa.
BeicoTa momeineHus HACOCHOH CTAHIWH, HE
000OpYNOBAaHHOH TIOALEMHBIMH  MEXaHH3MAaMH,

JIOJKHA OBITH He MeHee 2,2 M OT TOJIa O BBICTY-
MAKOUIMX YACTCH MepeKpbITHA.
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B HAacCOCHBIX CTaHOMAX INIPeJyCMAaTPHBAIOT
MECTO JJIA pPa3MEICHHS IIMTA  yIpaBJicHUS
37IeKTPO/IBUraTEISIMU.

J11d MOHTaXa M JACMOHTAaXa HACOCHBLIX arpe-
raroB, 4pMaTypbl U TpYOONIpPOBOAOB HACOCHbIC
CTaHIMH HONXHBI ObITh CHAGXKEHBI NHOABEMHO-
TPaHCIIOPTHBIMH MEXaHU3MAaMH.

Ilpu Macce nacocHoro ob6opyaoBauns no
500 xr MPUMCHSIOT TIEPEIABHIKHLIC TPCHOTH C Ta-
JISMH WK KpaHsl-ykocuabl. [Ipu macce rpy3os 1o
1 T cnenyer ycTaHaBIMBATh KPaH-HANKH C PYIHBIM
npuBoAoM, npum OoJsblielt Macce TIpy30B-cC
3NEKTPUYECKUM MPHEOJOM.

7.4. IInesmaTHuecKHe HacocHbIe
YCTAHOBKH

CucteMbl ITHEBMATHYECKOTO BOMOCHAGKEHUS
MOTYT OBITH IOCTOSHHOTO M IEPEMEHHOTO JaBJic-
Husl.

I1HeBMaTHYECKNE YCTAHOBKH IiesiecooOpa3Ho
TIPUMEHATb IPH HeGONBIIMX Pacxonax BOJIBI.

[TpuHumn paboThl rUAPONHEBMATUYECKHX YC-
TAHOBOK NEPCMEHHOIO [aBJICHHUS CleAyrouuii. B
ruponHesMaTHyeckuii 6ak BO3IyX mopmaeTcs Te-
PHOIMYECKH C AaBjienueM, 6OILIUM YeM TpebyerT-
ca mns paGoTel cucTeMbl BomocHaGxenms. Ipm
pa3zbope BOABI MOTPeOUTENAMH HaBlleHHC BO3AyXa
B 6ake majgaer. Ilo cursany BKIIOYAETCS HACOC
TIOJa4M BOABI, BO3JyX CXKUMAETCAd M JaBJICHHE
Bo3pacTaeT Jio IepsOHauansHoro. Hemocratkom
JAHHOH CHCTEMBI ABIISIOTCA Oosplume KoleOaHMs
[@BJICHHS.

TuaponHesMaTHyecKue yCTAHOBKH TOCTOSIH-
HOTO JABJIEHHs JIMILIIEHBI 3TOrO HEMOCTATKa, TaK
KaK JIABJICHUE BO3/IyXa B CHCTEME NOAACPKHUBAECTCS
nocTosHHbIM. OHUM HECKOJILKO H0liec CI0XKHBIE MO
YCTPOWCTBY, HO 3KOHOMHYHES B IKCILTyaTaLWH.

[poMeInuIeHHOCTD BBIYCKAET YCTaHOBKY BY
CO CIEIYWIIM COOTHOWEHHEM nojad N u Ha-
nopos H:

N.ova . . . .S 5 10 16 2%
Hwvm . . .. .30 70 30 30 24

Jing nonayu BO3yXa MOXHO HCHOTB30BATh
0011e3aBOCKYI0  KOMIIPECCOPHYIO CTAHIHIO NpH
ycnosum Oecriepe6oiHON moJayH CXAaToro BO3-
ayxa.

ITHeBMaTryeckue 6akd 0GOPYAYIOT CIyCKHBI-
MH TPyOaMH, IPeAOXPAHUTENbLHBIMHA KilalaHaMH,
yK43aTeIIMH YPOBHS BOJBIL.

Puc. 7.2. CxemMa aBTOMATHYECKOH AbeMnoi  ycT c
CAMOBCACHIBAIOIHM BHXPEBLIM HaCOCOM

/- npuemnblii knanan ¢ CeTko#; 2--CaMOBCACHIBAIOMIMA BHxpe-

BO# 3NneKT1ponacoc; 3 - HanopHuli TPyGONpORoA; 4 - NONNABKOB.IH

peryisTop  3amaca  BO3Ayxa; 5 - BO3AYylHO-BOAsHOH  Bak;

6 pene AapncHus; 7 UPEAOXPaHUTEAbHBIR Knanaw; 8 3anopHei

BEUTHAb C MallOMeTpoM; 9 BOAOPa3GOpHBIE  1pydonposog;
10~ cTannks ynpasnesRs
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Prc. 7.3. Cxema  nueBMaTw9eckoll  HACOCHO#
noflaueil BoAbl H3 IAXTHLIX KO. JIeKTP
/ npueMHbIH KnanaH ¢ ceTkoil; 2 Bcacwisarowmit rpybonposon;
3 anexiponacoc; 4 BO3AYWHO-BOAAHON 6ak ¢ peryaupymowei u
ylpasjsroiieit apMatTypo#; 5 Boaopasbopuas cetb

yCTaHoBKH ¢
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Puc. 7.4. Cxema T i yer ¢ noaveit
BOMIH! M3 IWAXTABLIX KOJOAUEB BOJOCTPYiHbIM HACOCOM
J-BogocTpyiiHbtit  Hacoc;  2—neH1pobexHbiil  IEKTpoHacoc;
3 Bo3aywHo-BOAAHON 6ak; 4 - Bomopasbopnan ceTh; 5- BOAOPas-~
Goprpas Koa0HKA

PacyeT runponHeBMaTudeckoro H6aka ciemyet
BHITIOJIHATH B COOTBETCTBHHE ¢ TpebosaHusmu ["oc-
ropTexHaa3opa, Ho 6e3 MX perucTpanuu.

ITHeBMaTHYECKHE YCTAHOBKH, HCIOJIb3yEMBbIe
JJIf TYIIEHUsA TI0XAapa, MOXHO pasMemaTh B Moj-
BAJILHBIX VUIH TIEPBBIX 3TaXaxX 3/aHUi, B OTAEIb-
HBIX oTauuBacMbIx nomemenuax I u Il crenenn
OrHECTOMKOCTH, HMEIOLIHMX OTIACJbHBIA BBIXOJ HA-
PyXY HJIM Ha JIECTHHYHYIO TJIOWIAMKY.

cxema HACOCHO-NIHERMA THYeCKOM
yeT c peny M K.
! BcacwBaromian 1py6a; 2-noxseMHbiil pelepByap; 3 -nomaro-
wmit  TpyGOLIPOBOA M3  HCIOYHHMKA BOAOCHaGXeuus, 4- pery-
JUpYIOLIAS €MKOCTh; S5 -—NONABKOBLIH Knanan; 6-—OTBEPCTHe
U1 3acachiBaBHs  BO3flyxd; 7 Komnpeccop; 8 -BO3AYXOBOA;
9 Bozaywno-ponsnoi  Gak; /0-nOABOAALIE-OTBOAALMI 1DY-
Gonposoa;, /] peayknuoHuni#i  knapaw; J2-nanopmas TpyOa;
13 - x03sHCTBENHO-11W1 beBOM Hacoc; /4 noxapubiii Hacoc

Puc. 7.5. Npunnunzansuan

B MHOrosTaxsbIx 38aHHSX THeBMaTHue-
CKHe YCTAHOBKH MOXHO pa3MelllaTe B, BEPXHHX
ITAKAX.

PaccrosiHEE OT Bepxa NEPEKpHLITHA [0 BOJO-
HanopHoro 6axa mosbkHO OBITH He McHee | M, a
MEX/1y PE3epBYapaMHu M OT pe3epByapa /10 CTeH He
MmeHee 0,7 M.

Ha puc. 7.2-7.5 npuBeneHbl CXEMBI YCTAHO-
BOK ITOCTOSHHOTO M TEPEMEHHOTO NaBJICHUSL.

I'JIABA 8. BOJJOHATIOPHBIE BAKH U PE3EPBYAPBI

8.1. Haznavenve BOJOHANOPHBIX
06axoB M pe3epByapos

BopoHamopHbic U I'MAPONIHEBMATHYECKHE Oa-
KH CONICPXAT 3amac BOABI IS PEryJIMPOBaHUs
HEPABHOMCPHOCTH BOJAONOTPEOJIEHHs, a TpH Ha-
JM4MH IPOTHBONIOXKAPHBIX YCTPOHCTB, KPOME TO-
ro, ¥ HETIPUKOCHOBEHHBIN NPOTUBOIIOXKAPHBIA 3a-
mac BOJBL.

Ipameyanse. He pexoMeHayeTcs IPUMEHSATH
rMApONHeBMATHIECKHE OaKU [UIsi OJHOBPEMEHHO-

O XpaHEHUSA B HHUX PEryJIMpyroIero ¥ npoTHBO-
TIOXKAaPHOTO 3aMaCOB BOIBI.

Boyonanopusie 6aki B 3HaHHAX TPUMEHSIOT
AJIS CO3JaHWA 3amaca BoAbl, HeoOxoauMoro B
Cy4ae TEPHOAMYECKOTO CHHXKCHHS MAABJICHUSA B
HApY/XHOHU CeTH, B 4acChbl OTKIIFOYEHHI HACOCOB MPHU
NOCTOSHHOM HEJOCTATOYHOM J[IABJICHWH B HapyXK-
HOH CETH, B CHUCTEMAX NPOHU3BOACTBCHHBIX BOOO-
MPOBOJAOB NIPH NOBLINICHHBIX pPAacXojaax BOJBI, a
Tak)e Tpu HEOOGXOAMMOCTH CO3[AaHUS CTPOro
ONPENECIICHHOIO NAaBJICHHA B CCTH.

B cucremax Xo3sHCTBEHHO-IUTLEBBIX H TIPO-
U3BOACTBEHHBLIX BOJONPOBOAOB INPOMBILLIEHHBIX
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3naHMi BOAOHANIOpHEIE 6aKW YCTAHABIMBAIOT TPH
060CHOBaHNM HEOOXOMMMOCTH UX TPUMCHCHUA.

B KOMMyHaNbHBIX NpaveyHbiX u OaHsx Ui
CO3JaHMs 3aI1acOB BOABI M BO3MOXHOCTH IIpHUME-
HeHMs BO0Pa36OpHBIX KPAHOB MPOOOYHOIO THNA
yCTAHABIMBAIOT BOJOHANODPHBIE GaKH 1 XOJIOA-
HOH W ropsucii Boabl.

8.2. Pacyer BojoHanopHbIX
0axoB H pe3epByapoB

Perynupyronmii o6sem W, M3, sononanopuo-
ro WM TMAPOTIHEBMATHYECKOrOo 0aka HACOCHBIX
YCTAaHOBOK XO3SMCTBEHHO-NUThEBOI'O MM TIPOU3-
BOJICTBEHHOI'0 BOJAONPOBOAA ONPEACIIAIOT.

TIpH ToJade HACOCHOM YCTAaHOBKM, DAaBHOH
WM TIpeBbINAIOHIEH MAKCUMaJIbHBIH 4aCOBOH
pacxon, o ¢opmyie

W=gqi/4n , (8.1)
TA€ g3 —HOMHHAJbHAN MOAAYa, M3/‘-{, OIHOTO HACOCA KN
Hacoca ¢ HauboJbIICH NoAadedl B rpynne noo4YepeqHo
BKJIOYArOIHXc pabouuXx HACOCOB; A7 —MaKCHMANLHOE
YHCIO BKJIOUeHHH B 14, npHMHMMaeMoe AJis YCTAHOBOK €
OTKPBLITBIM 6akOM 2- 4; ISl YCTaHOBOK C I'MIPONHEBMA-~
THUYeCKHM GakoM 6—10; Gobiye 3HaUeHHA # IPHHMUMAIOT
[uis ycTaHoBox nebonbmoi mMommoctd (fo 10 xBr):
npu ee Iojade, MEHLINEH MaKCUMasIbHOIO
4acoBOTO pacxond, mo opmyne
W=o0Tq4;, 8.2)
rae ©—OTHOCHTENbHLIH peryiupylonmii obseM, npunu-
maemsiii no tabn. 8.1 ¥ 8.2 miM paccuHTBHIBAEMBIH 110
dopmynam (8.3) u (8,4); T-nepuoa BPEMEHH, OTHOCH-
TEJILHO KOTOPOTO YCTAHOBIEHA HOPMA pacxoia BOAbI, 4,

gy —Cpenmuii 9acoBoill pacxox, M.

TABJWLIA 8.1

PEI'VJIMPYIOIUI OBFbEM PEIEPBYAPA
(AKKYMYJHITOPA TEILUIOTbBI), %, B 3ABUCUMOCTH
OT PACXOJIA BOJbI (TEILVIOTHI) 3A TIEPUOA
TNOTPEBJIEHUSA TTPU 3AJJAHHBIX
HEPABHOMEPHOCTAX TIOJAYM U TIOTPEBJEHHUSA

K

(

3nadenus @, npH xoxpduuKenTaX HACOBOH HEPaBHO-

4
hr
K5 ) meproctu K, | K}

12 14 16 18 2 25 3 4 5 6
1 6,7 12,3 17,1 21,2 25 326 385 472 535 $82
11 2 72 12 166 208 286 34,6 438 504 552
1,2 33 79 123 16 24,1 30,6 40,3 372 52,5
1,3 12 46 86 124 212 27 372 442 498
1,4 22 58 94 172 24 342 41,4 472
1,5 3,1 63 14 207 31,1 388 447
1,6 1,2 46 114 182 288 366 432
1,7 24 9 158 262 34 404
1,8 08 68 13 24 318 382
1,9 48 108 21,4 296 36
2 34 89 19,1 272 338
2,2 06 56 152 236 302
24 31 118 198 26,5
26 12 9 168 232
28 06 64 138 202
3 44 112 176
3,5 04 6 12
4 26 74

Hna ompenenenus ¢, , HEOOXOOMMO 3HATDL
K, —x03duiuedT 4acoBoil HEPaBHOMEPHOCTH,
TpencTaBAffomui co6oi OTHOIEHNE MakCHMAIIb-
HOTO 4aCOBOTrO Pacxo/ia BOMB! ¢, K CPCIHEYaCOBO-
My pacxody ¢y ¥ K, —Ko3hduuueHT uacosou
HEPAaBHOMEPHOCTH MOAAYH BOAbI HACOCAMH, TIPCI-
CTaBJISFOLMIA CODOH OTHONICHHE OJAYH YACOBOTO

TABJMIIA 8.2

PETYJIMPYIOIUI OBBEM PE3EPBYAPA (AKKYMYJISTOPA TEIUIOTBI) B 3ABUCMMOCTHU OT PACXOJA BO/IbI
(TEILIOTSI) 3A IEPUOA NNOTPEBJAEHUS TPH 3A JAHHON PABHOMEPHOM MMOAAYE B TEYHEHHE BPEMEHH
T, ® HEPABHOMEPHOM NNOTPEBJIEHHH

Hoc1b mogawn T,

Mponomxutens- 3HaueHHs @,, %, upH koddhdunMcHTax HacoBoil HEPaBHOMEPHOCTH K,,,(K L“;)

B IepHoa 110Tped-

) 1,2 1.4 1,6 1,8 2 2,5 3 4 5 6
nerus, %
1 100 6,7 12,3 17,1 21,3 25 32,6 38,5 47,5 53,5 58,2
1,09 92 73 10,5 14,4 18 21,4 28,8 348 44 50,6 55,6
1,2 84 11,5 13,6 16,1 18,8 253 31,1 40,3 47,2 52,5
1,33 75 14,4 15,6 17,5 22,4 27,5 36,4 43,4 4389
1,5 67 16,9 17,4 20,4 24,4 32,4 29,2 44,9
17,1 S8 19,4 19,8 22,2 28,5 348 40,3
2 50 21,1 214 253 304 354
2,4 42 23 23,4 26,6 30,5
3 33 24 24,4 26,4
4 25 26,4 25,2
6 17 33,5
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pacxoza macocamu Qf K CPEAHEYacoBOMY pac-
xomy Q%

[Tpu 6ecnepeboiinoii pabote HacOCHOH! ycTa-
HOBKY (WJIM pH IOCTATOYHO AJIMTENbHOM pabore)
¢ pa3nutiHOl monadell B TEYCHUE 3aJaHHOTO Bpe-
MCHHM BEJIMYMHA ¢ Onpeneiderca no Gopmyie

0 = | — Kif + (K, — Y(KG/KD) wrffwr ™1 (8.3)

[Tpu HepaBHOMepHO# paboTe HACOCHOH ycTa-

HOBKH B TCUEHHE 32[aHHOT0 BpeMeHH 110 Gopmyrte

Kahrp Kpr/Knr K}# —1\Enr
(pzzl—Kf,‘,’+(K,,,‘1)(Kh’ +(’T<§—

(8.4)

Kpome perympyromero obbema, B 6axax
ClleflyeT XpaHuTh HENMPHKOCHOBEHHBIH I10KaPHBI
3anac W,, KOTOpbIi MpUHUMAETCA PaBBLIM 10 Mun
NPO/IOJDKATENLHOCTH TYUIEHUS TIOXKApa W3 BHYT-
PEHHHX TOXAPHBIX KPAaHOB (OAHA WM JBE€ CTPYH).

Ecnu Ha cucTeMe YCTaHOBJIEHBI CHPUHKIICD-
Hble MJIH JPEeHYEPHEIE YCTAHOBKH H NPEeAyCMOTpe-
HO aBTOMATHYECKOE BKJIIOYEHHE HACOCOB, 3amac
BOZIBI J1JIsl LIENEH OXAPOTYILEHHUS JOJKEH IPUHA-
MaThCs PaBHBIM 1,5 M® mpH pacueTHOM pacxoae
10 35 n/c m 3 M® upu pacxone Gonee 35 n/c.

C uensto obecneuenus Ge3aBapwmifHOCTH pa-
6oTsl B Hakax cieayeT IpeaycMaTpHBars ko3du-
IMEHT 3amaca [3, IpHHAMacMbIi paBHeIM 1,2-1,3
A HACOCHBIX YCTAHOBOK, paGoTalommx B HO-
BTOPHO-KPATKOBPEMEHHOM pexnme pabotsr, u 1,1
A7 HACOCHBIX YCTaHOBOK IOJAuei MeHee MakKCH-
MaJIbHOI'O 4aCcOBOTO Pacxofa.

[Monneiii 06BEM COCTABIACT:

IS BoOHATIOpHOTro Gaka

V=PBW+ W, ; (8.5)
pik) b} rﬂﬂpOHHCBMaTH‘IeCKOFO 63](3.
yewb (8.6)
1—a

rae @ - OTHOOIEHHC MHHHMAJILHOTO JAaBJICHHA K MaKCH-
MAIBHOMY, KOTOpOE ClleAyeT NPHHHMATL paBHbIM® 0.8-
A YCTaHOBOK, paboTatommx ¢ moamopom; 0,75 -—-aas
YCTAHOBOK ¢ jaBnenmem mo S0 M Box cr.. 0,7 -ama
YCTAHOBOK C JaBJICHHEM BbIIIE S0 m BOH CT.

BricoTa pacHOJIOKCHUSI OTKPBLITOrO BOJOHA-
nopHOro 6aka M MEHMMAJIbHOE IABJICHUE B THAPO-
IHEBMATHYCCKOM 6aKe MOJXHBI 00eCeYynBaTh HE-
06XoUMbIl Hamop y Bcex mnorpebureneil, a B
CHCTEMAX TPOTHBONIOKAPHOTO MW 0ObENHHEHHO-
ro BOZOIPOBO/A - MOTPEOHLIA HATIOp ¥ BHYTPEH-
HEX TI0XAPHbIX KPAHOB WJIM CIIPHHKIIEPOB 10 MOJI-
HOTO M3PaCXO0BAHMS MPOTHBONOXAPHOTO 3anaca
BOZBI. .

B npoMBILUTeHHBIX 3JaHMAX IS TIPOH3BOJ-
CTBEHHBIX HyXJI EMKOCTb BOJIOHAIIOPHBIX 6akoB U

pe3epByapoB, YCTaHABIMBACMBIX 53 HACOCOB, OlI-
PENENSIOT MO TEXHOJIOTHYECKOMY 3aJAHUI0 WM 110
rpaduky 4acoBeiX pacxomoB. ®@opma Tabnumibl
75 pacuera o6bemMa 6aka M3 yCIIOBHH NPUTOKA U
Bonopazbopa npusencHa B Tabi. 8.3.

TABJHMUA 8.3

OBBEM BAKA, %, ONIPEJAEJRSEMbIit U3
YCJIOBU# TPUTOKA U BOJOPA3BOPA

Bpems Mopaua okt Pacxon Boast Mputox 3anac BoaBI
CYTOK, 4 B 0ax n3 Odka BOABI B 64K B Oake

HIH PACXOA

H3 Gaxd

EMKocTh BOfOHANMOpHBIX GAKOB B KOMMY-
HaJbHBIX OaHsiX I[PH UEHTPAJIM30BAHHOM BOJIO-
cHabxxeHVM IPHHUMAIOT PABHOR |-4acoBoMy pac-
XOAy BOXBI, IPH MECTHOM BojocHaOXeHuH —1,5-
4aCOBOMY Pacxofy.

EMxocTh BOMOHAMOpHBIX O4aKkOB B KOMMY-
HAJIbHBIX NPAYEYHBIX NOpPH NEHTPAJIN30BaHHOM BO-
JOCHAGXEHUH W NPOU3BOANTEILHOCTH TIPAYCYHOM
mo 3000 kr Genbsi B CMeHy IPUHHMAIOT DPABHOM
45-MHHYTHOMY PacxOfy BOMbI, IpH OONbIIEH po-
HM3BOJUTEILHOCTH — 30-MHUHYTHOMY DAcXOAy; LpH
MECTHOM BOJOCHAOXEHHH HE3ABHCMMO OT MPOM3-
BOAMTENBHOCTH NpavYevHO# - 1-4acoBOMy pacxomy
BOJIBL.

B Gansx eMkocTh 6GaxoB ANs XOJIOQHON H
ropsiuci Boapbl IpuHEMaeTCa pasHoi 50% pacuer-
HOH €MKOCTH.

B MexaHM3MPOBAaHHBIX NMPAYCUHLIX NPH CTHP-
ke Genbs 6e3 NMpOTOKAa MOMOUIEH XUAKOCTH €M-
KOCTb 0aKoB [ XOJIOMHOW M ropsded BoOJbI
Ha3HA4aloT H3 YCJIIOBHS, YTO MpH OOLIEM pacxoje
60-90 1 Bomml Ha crupky 1} Xr Genbs pacxon
ropsieit Boabl cocraBiscT 20-25 j; IpH CTHPKE
6eTbsl ¢ IPOTOKOM MOMOLIEH KUJKOCTH YCTAHAB-
JIMBAIOT TOJILKO Dax¥ Uil XOJIOJHOM BOIBI, NIPH
3TOM €MKOCTh WX ONpeAeNsioT u3 pacuera 10
15 n Bomel Ha 1 kr cyxoro Gembs.

8.3. OGopynoBanne BOJOHANOPHBIX
Baxon

IToMemenus, rme ycraHaBNIHBAaKOT BOJOHA-
nopHble 6akH, JOJKHBI WMETh BLICOTY HE MeHee
2,2 M ¥ pacCTOsIHUE OT Bepxa Haka 10 HepEeKPhITHS
He meHee 0,6 M. MuHnMan -Hele PACCTOSHASA MEX-
ay OakaMd, a TakXkKe MeXI’ CTeHKaMH 0akos M
CTPOMTEIbHBIMUA  KOHCTPYKLULAIMU  TOMEILICHUA
npHHAMAIOT o Tabi 8.4.



50  Taasa 8. Bodomanopuwvie Gaxu u pesepsyapu

TABJULA 8.4

MHUHHUMAJIBHOE PACCTOSSHME, M, MEXY
BAKAMU U CTPOUTEJIbBHBIMU KOHCTPYKLMAMHA

dopma Haka Paccrosnne Mexay cre-  Paccros- Paccros-
: HAMH [OMellleHHs H Gaka- HUE MeX-HHE OT
M ny Gaka- sepxueit
My KPBILKH
6e3 momnas- co c10poHk Gakos
KOBOTO KJia- DPAacrojoxke- fo
mana HHA KJaluaHa Lt
Kpyrnas 0,5 0.8 0,7 0,6
Mpsamoyronsuas 0,7 1 0,7 0.6

Ipumeqanne. Ilpu Ha:muur kaxoro-nu6o TpyGonpoBona, npu-
coe/IMHERHOTO K 0aKy, ykasamiibie B TabJlHUe PacCIOSHUN NPAHE-
MAaloT 01 Hapyxk1ioil TOBEPXIocTH TpyGonpoBoaa.

BopowanopHsle 6aku Uil THTHEBOM BOJIBI
YCTAaHABIMBAIOT HA CHCHHAJBHBIE TMONIOHBI
(puc.8.1), xoTopbic HOMKHBI OBITH CHabXEHBI
KpPBIIIKAMH C BEHTHJISLMOHHBIMH OTBEPCTHAMHU W
CETKAMHM.

OTBoA nepenuBaeMoil BOJABI B KaHAIM3ALMIO
OJXeH OCYINECTBIIATHCA C Pa3pPbIBOM CTPYH, JJis
4Ero yCTaHABJIMBAIOT CIHMBHYIO BOPOHKY MM 6a-
4ok. CruBHas BopoHka (puc. 8.2) NOJKHA UMETH

A-A
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HE MEHEE 1000’ £(8  HEwmeHEE
2 S ?_f_{r 'y o 7
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280 - 240
0 4 5
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Puc. 8.1. O6opynoBaune BOJOHABOPHBLIX Gakon
! nopmalonmii 1pyGonposonm; 2 curHaibHas Tpyba: 3 -—orBo-
aswuit rpybonposod; 4 cnycknas 1py6a; 5 - nepeamsnas Tpy6a;
6 - BOBOOTBOASIIHI TPYyOONPOBOA ¢ MOAXOHA; 7 - MOAAOH

Pue. 8.2. Vet « p AJE pa3lpsiBa CTPYH

/- Bopouanopnsti Gax; 2 nommown; 3 cnyckuas Tpyba; 4 nepe-
suBHAs Tpy6a; 5 -CiMBHAS BOPOIKA

muaMeTp He MeHee 300 MM @ BbICOTY (OT Bepxa
KaHaIM3aMoHHOH TPyObI) He MeHee 300 mm.

B cnyyae ycraHoBku bauxa mepenuBhas TpyGa
3aKaHYMBAETCS HAJ HUM Ha BhicoTe 25 MMm. Cins-
HyIO BOPOHKY M 6a40K IPUCOETHHSIOT K KaHAIHW3a-
UMOHHOMY CTOSKY CU(OHOM C BOOAHBEIM 3aTBOPOM
(puc. 8.3). B BogonanopHeIx Oakax, npemaHa3Ha-
YeHHBIX [T XPaHEHUsI BOJbI IMTBEBOTO KAYECTBY,
HeoOX0IMMO TIPENYCMATPHUBATE YCTPOMCTBA, 0bec-
NMEeYHBAKOUINE UUPKYASONIO BOBIL.

BononanopHele 6aku, yCTaHaBJIMBAaeMbiE B
CUCTeMaxX TNPOU3BOACTBEHHBIX BOJONIPOBOJIOB,
MOHO PACIOJIATaTh B LICXE y CTEHBI HA KOHCOJIAX.
B atoM cnyuae obopynosanne 6akoB 06ycioBIM-
BACTCH TEXHOJIOTMYECKHM HPOUECCOM, TOITOMY
HOTOHBI He TpAMeHsfoT. CyCKHbie TPYGbI MOTyT
OTCYTCTBOBaTb, 06OpyJ0oBaHHe Gaka TiepeHBHOM
Tpy6oii HeobA3aTeNbHO.

CryckHble U nepeluBHbIE TPYOBI OT pe3epBya-
pOB NIUTBEBOH BOMBI JIONMYCKAETCHA TPUCOCAUHATH
TOJIBKO K BOJOCTOYHOH CETH, OTKPBITOH Kanase
HJIA BOJIOEMY C Pa3pbIBOM CTPYM M YCTAHOBKO# Ha
KoHUe TpybonpoBoga oOpaTHoro kiamana (3a-
XJIOTIKH) M PEUIETOK ¢ NPO30PAMH MEKIY TIPYThi-
Mu 10 Mm.

B pesepByapax C BHYTPEHHHMM [IHaMETPOM
800 MM W MeHee YCTPaWBAIOT CMOTPOBBIC IJIIOKH
(Kpyrible, OBaJIbHBIE) C pa3MEPOM IO HAUMEHb-
wei ocu 80 MMm.

BogonanopHsble 6akn M3 JIMCTOBOM CTANH He-
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Puc. 8.3. Vcranoska Gauxa aaa paspbiBa CTpyH
| 6a40K [UIR PA3pbIBA CIPYH: 2 uepesnuBHas rpyba

00X0/IMMO OKpAILHBATL C HAPYXXHOH M BHYTDCH-
Heil CTOPOH CYPHKOM HJIH JIPYTHMY HETOKCHYHbI-
MM KPACKAMH W TOKPBHITHSMH B COOTBETCTBHH C
nepeutieM Munsgpasa CCCP.

MoanoH U3rOTOBRJISIOT U3 JIMCTOBOW OLIMHKO-
BAHHOH CT4JM C ABOWHLIM (DaJIbIEM U MPONAHKOM
mBoB. TlpH HCTNONB30BAHAKM HEOUMHKOBAHHOH
CT4JIH TIOAJOH OKPALIMBAIOT MACIHSIHOM Kpackoi
IByMs ClosMKM WiH oMaisMmu. Jlockn, peiikn u
Hpycus TOJDKHE! OBITh AHTHCENTUPOBAHK U OKpa-
IIEHB! MACTSHON KPACKOH.

Bojowanopasic 6aku IS NHATHEBOH BOJIBI
JCTAHABJIHBAIOT B BEHTHIIMPYCMOM H OCBELLIEHHOM
[OMELICHUH ¢ MOJIOKATEILHOH TEMNEPaTypoid.

I'mnponHeBMaTHdeckue Gakn o0OpyAyIOT MoJalo-
e, pacxoJHOH M CIYyCKHOH TpyOaMHu, a Takke
NpeIOXPAHNTENBHLIMY  KJIANAHAMH, MaHOMETpa-
MU, IATYMKAMH YPOBHS WIIN JABJICHUS H yCTpoi-
CTBAMM JUIs TIONIOJIHEHUS U PEI yJIMPOBaHus 34mMaca
BO37Iyxa B Bake.

PesepByapst I BOJIBI HEMUTHCBOTO Ka4ecTBa
(cucTeMbl 06OPOTHOrO BOAOCHAOKCHHSA, CHCTEMBI
C NOBTOPHBIM HCHOJI30BAHHCM BOABI H JP.) pac-
MOJIATAIOT KA4K BHYTPH, TAK ¥ 32 HpejesiaMu 34a-
HHS B 3dBHCMMOCTH OT MCCTHEIX ycnosuit. Pesep-
BY4pBI MOTYT OBITh YCTAHOBJICHBI H B MOABANBHOM
TOMEUIEHNH.

Pe3cpByapbl COOPYXKAOT H3 BOJOHCIPOHKLA-
€MBIX MATCPHAIIOB (XKENe306€TOHA, METAIIIIA), OHH
JIOJIXHBl OBITE 00OPYJOBAHBI MOABOJSAIMMYU, OT-
BOJAAILIMMM, CIYCKHBIMM M TCPCIMBHBEIMH TpyOa-
MH, YKa3aTe/lssMH YPOBHS BOIBI M YCTPOWCTBAMH
s Tepenadyy TOKA34HWH B HACOCHBIC CTAHIMH
HJIM TUCTIETYEPCKME MYHKTHI.

JuameTp mepemuBHOro TpyOonposodga Ha
y4acTke mociie NPUEMHOW BOPOHKH, AHAMETP Ko-
TOpPOH TNPHHAMAIOT DPaBHBIM 1,5-2 puameTpam
nonarouieii TpyObl, MOXeT ObIThH YMEHBIICH MO
CPABHEHMIO C IHAMCETPOM MOCIEAHCH Ha ABA —TpH
pasMcpa copTaMcHTa Tpyo.

JlnaMeTp CrycKHOro TpyOONpOBOJ4 3aBUCUT
OT TPOJIOKUTENHHOCTH ONOPOXHEHHS; OOBIMHO
ero npuHuMaroT paBeEbM 100-300 mm. [punsrerit
JIRAMETp PEKOMEHJYeTCsl TpoBepsTh 1o Gopmy:ie

T=2W . /ES/(/H, + /H,), 8.7)
rae T-IpoJoKHTEILHOCTL OINOPOXHEHUs pe3epByapa,
c; W-obbem pesepsyapa, m*. £S—cymMMa compoTHBie-
HUH BHIIyCKHOrOo Tpy6GomnpoBoda M (acOHHBIX YACTeit,
BKJIFOYAA Y4acTOK TPyOwl BHYTpH pesepeyapa; H, u
H2 -BbICOTA PaCHOJOXKCHAA BBICUICI'O U HHM3WUIETO ypPOB-
Hell BOIBI B pe3epByape HaJ OChiO OTBEPCTUS BHITYCKHOTO
Tpybonposoaa, M.

J151 BO3BMOXHOCTH OCMOTpP4 U PEMOHTA pe-
3epByapsl AOJDKHBI ObITH CHAGKEHBI JIOKAMH M
JIECTHMUAMM MJIM CKODAMM U1l CIYCKd, a TAKKE
060pynoBaHLI BEHTHIANMEH (KOJOHKH, 3aKPHITHIC
CCTK4AMH).

B pesepeyapax, npeAHa3HAYCHHBIX AJIS Xpa-
HEHUS BOJbI NMTBLEBOTO KauecTBd, HEOOXOZUMO
obecneyuBaTh OOMEH BCEH BOABI B TCYEHHE HE
Gouee 2 CyT mpu TEMIIEpAType Bo3ayxa bonee 18°C
u He Honee 3—4 cyT npu Temneparype Menee 18°C.

Jns obecricueHus MUPKYMSAUUK BOJBI NIPUMC-
HAIOT MOJIBO/ ¥ OTBOJI BOIBI C IPOTHBOTIONIOXHBIX
CTOPOH pe3ecpByapd WM YCTPAWBAIOT CTPyCHA-
MPaBIAIOIINE TIEPErOPOAKH B pe3epryapax 00Jib-
moif eMkocTu. MHoria ycTaHaRIMBAIOT CrenHalib-
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HbIE  HACOCH U CO3MAHMA  IMPKYNISIUH.
COpoc BO/IbI HEIMTHEBOTO KAYECTBA OT pe3ep-

ByapoB TPOWU3BOJACTBCHHOrO BOJAONPOBOJA HE3d-

TPSI3HEHHON BOJBI JOHYCKACTCS B KaHAIM3AIIMIO
J000ro Ha3HAYEHUS C PA3PHIBOM CTPYH, 4 TAKKE B
BOJIOCTOKM H OTKPHITHIE KAHABBI.

TJABA 9. JOINNOJIHUTEJBHBIE TPEBOBAHNA K CHCTEMAM BOJAOCHABXEHMSA
P CTPOMTEJBCTBE B OCOBbIX IIPUPOAHBIX YCIOBHUAX

9.1. CTponTeancTBO BOAONPOBOJA
HA NPOCAAOYHBIX IPYHTAX

Ilpocamounpie ABJICHUS XaPAKTEPHBI IS Jiec-
COBUHBIX TPYHTOB, O0JIAaAIOMHX CHEIMbHICCKH-
MM CBOMCTBAMHM: TibLieBaThii coctas (50-80% u
6osiee actuy pasmepom 0,05-0,002 mm), jierkas
PA3MBIBAEMOCTD, IOTEPA 1IPOYHOCTH NPH YBIAXK-
HeHud. JleccoBuaHbIc rpyHIsl 000a0al0T CpAaBHA-
TENBHO MaNbM  kodbdHIHCHTOM (UAbTpATHA
(0,03-1,2 M/cyT). Tlpocanku JieCCOBUAHBIX MOPOX
BO3HMKAIOT NMPU BO3JACHCTBHH Ha HHUX cBODOAHOMH
BOJIBI, KOTA4 HYAcCTHOBI CKEJIETa TIPYHTa TEpSIOT
CTPYKTYPHYIO CBf3b.

I'pyHTOBBIE YCIOBHS CTPOMTENBHAEIX IIOLLA-
JIOK B 34BHCHMOCTHM OT IPOSBJICHUS TPOCAIKH
rpyHTa NojJ ACHCTBMEM Beca NpH 3aMAYMBAHWUHN
HOApa3ALsIOrca Ha /1Ba THIA:

I-mpocanka rpyHT2 OX HAecTBHEM cOOCT-
BEHHOIO BECAa MPAKTHYECKH OTCYTCTBYET WM HE
MPEBBILAET 5 cM;

II-Bo3moOXHa mpocagka TpyHTa HOA JACii-
CTBMEM BCCa M BCJIMYMHA €€ HPEBBIILAECT 5 CM.

VeToityuBOCTh 37aHU B COOpYXeHuit obec-
MEYUBACTCA MPHMEHEHHEM KOMILIEKCA KOHCTPYK-
THBHBIX peicHui. BO3MOXHOCTL Npocamku coo-
PYXCHHSL MOJTHOCTBIO YCTPAHSCTCS MPU UCKIIIOYE-
HHAH NOTA/JaHAs BOIBI B TPYHT ocHoBaHus. Hanbo-
JIee YA3BUMBIM MECTOM B OCHOBAHMH 3IaHUS ABJISA-
FOTCS BBO/Ibl BOJONPOBOJA.

BoponpoBoa BHYTpH 3JaHUil IPOKJIAABIBAIOT,
K4K NPABHIIO, BbINC MOBEPXHOCTH NOJIA NEPBOTO
MM TO/IBATIBHOrO 3TaXa OTKPHITO, obecrmeyuBas
JNOCTYIl JUIsi OCMOTpa U peMoHTa. [omyckaercs
NIPOKJIagKa TPyOONPOBOIOB BHYTPH 3/aHHIH B BO-
JIOHENPOHNIIAEMEIX KaHaldaX C OTBOAOM A4BApWIi-
HbIX BOjJ B CHCIHAJIbHBIE BOJOHEOPOHUIAEMBIC
npusMkd. M3 nMpusMKxoB Bojga OTBOIAHMTCH B KOH-
TPOJILHBIC KONOMUBl WIH CHCTEMY BOJOCTOKOB.

BBoasI BOAOMPOBO,IA IIPH TPYHTOBBIX YCIO-
Busix Il Tuma mpoxnaapiBaroT B BOAOHCIIPOHMLAEC-
MbIX KaHaiax ¢ ykiaoHoMm 0,02 B cTOpOHY KOH-
TPONBHBIX KOJOUEB. JIIHHA KaHaJIOB BBOJOB
upuHEMacTed no t1abna. 9.1.

TABJMLA 9.1
JAJMHA KAHAJIOB /19 BBO/IOB

Tonumna crios npocafgoy- J{JWHA KaHA3a npu AHAMETpE 1pyo,

HOro rpymia, M MM

100 100-300 300
Jo 5™ Kak nns HENpOCAROYHBIX TPYHTOB
5-12 5 1,5 10
12 75 10 15

Ilpu BO3BCOEHMM 3/1aHUSI B TPYHTOBBLIX YCJIO-
Busx 1 Tvima, a Takxe B rpyHTOBBIX yciuoBusx Il
THNA C (IOJIHEIM YCTPAHECHHEM MPOCATOYHBIX
CBOMCTB [PYHTOB BBOJABI M CETH BHYTPEHHErO BO-
JIONPOBOA4 MPOKJAJBIBAFOT KaK HA HEMpocano4-
Hbix rpyHrax. [Ipoxsagxa BOJONPOBOJAHBIX BBO-
JIOB HUXKE MOAOIUBKI HYHAAMCHTA HC JOMYCKACTCA.

PyHAAMCHTHI B MECTaX MCPECCYCHUA HX TPY-
GonposogamMu 3arayGusroTCS HE MEHEe YeM Ha
0,5 M HIDKe OCHOBaHHA TpyGomposona.

JAas XOHTpOJNS 3a yTreuko#d M3 TpybGorpoBo-
JIOB, NIPOJIOXKEHHBIX B KAHAJIAX, YCTPAHBAIOT KOH-
TPOJbHBIE KOJOALBI JHaMeTpoM 1 M, rnybuHo#i
OT JHA KaHaJa O JHA KojoAaua He Mmexee 0,7 m.
CreHkn xoJoaua Ha BbICOTY 1,5 M M ero nnume
JOJKHBI  ObITH  BOJOHENPOHUUACMBIMH. [Ipnm
YCTPOHCTBE KOJIOALCB B TPYHTOBBIX ycioBusix 11
TUNIA OCHOBAHMA IOJ KOJOJUbl YIJIOTHSIOT Ha
riyouHy | M. KOHTpOJIBHBIE KOJOMUBL CHEHAYET
000pyIOB4ATE ABTOMATHYECKOH CHrHAIM3AUUCH,
U3BEUIAOUIEH O MOSIBJICHUHM B HHUX BOMBL.

INpumblkaHus KaHAJIOB K (yHIAMEHTAaM 3/4-
HHUSl JIOJDKHBI OBITH TE€PMETHYHBIMHU, 2 KOHCTPYK-
LMA HX HA3HAYACTCA € YY4€TOM HEPABHOMEPHOMH
mpocagku KaHanoB M ¢yHnamenta, ITostomy B
(DyROAMCHT4X WM CTCHAX TNOABAJIOB OTBEPCTUA
JUIA  NpOKJIAJKH TpyOONPOROJOB 3aJ€NbIBAIOT
JNIacTUMHBIM MaTeprajioM. PaccrosHue ot Bepxa
TpyObl! 10 BepXa OTBEPCTHS JIOJKHO ObITH paBHBIM
1/3 pacyeTHO# HpOCaJKH OCHOBAHHUS 3JaHMs, HO
ne mence 0,2 m.

Huxe noeepxHOCTM mnoja mpu OTCYTCTBAH
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Puc. 9.1. BapHaaT ycTpoiicTRa BBOJa BOJONPOBORA B 3/AHME Ha
HPOCAOYHBIX TpyRTAX
| nomcrapka mon Tpyby, 2 Tpybompoeon BBOAa, 3 xene3o-
GeTOHHBIN JIOTOK, 4-NOACTAaBKA MO apMaTypy, 5 FHApOM30JA-
s, 6 XOHTPOJIBHBIH KOJOMEN, 7—NpHAMOK, & - HapyXHbIH
Tpy6onposon

Puc. 9.2. Pa3menenne xommy B Tex noANOJIbe
3)aEnA NPH CTPOMTENILCTRe Ha MPOCALOUHMX TPYHTAX

] nopatowwm# ®  ob6paTEBIA  TPYGONPOBOAB  OTOMAEHNA,
2 rpy6onpoBofbl TemioceTd, 3 kaHasm3aums, 4 Tpy6onpoBoa
ropsadero BoAOCHaGXenus, 5 —BogONpoBON

NOABAJIOB BBOILI K BHYTPCHHAM CETAM MPHCOCIU-
HSIOT B BOJAOHENIPOHULACMBIX MPHSMKAX.

BapuaHT ycTpoiicTBa BBOJa BOJONPOBOJA B
3MdHUE, COOPYKAEMOe Ha MPOCAJOUHBIX TPYHTaX,
upueeacd Ha puc 9 1 Cxema pa3MEIUECHHS] KOM-
MYHHKALMH B TEXHMYECKOM MOJTIONBLE 3JaHMH,
COOpYX 4eMbIX HA NPOCAJOYHBIX TPYHTaX, IOKa-
3aHa Ha puc. 9 2.

9.2. CtposTe/IbCTBO BOAONPOBOAA
B ceificMuYecKHX paifioHax

Tpu CTPOUTENLCTBE COOPYXKCHHH B palioHaX ¢
celicMMYIHOCTBIO 7—9 GasutoB creayeT mpeaycMmat-
puBaTh HE MEHEe ABYX BBOJOB /LISl MTPOH3BOJICTB.
rje NpeKpAilcHHE MOJa4H BOABI MOXCET BHI3BATh
ABAPHIO MJIM 3HAYUTEIbHBIE MATCPHAIILHBIE YOBIT-

KM, IPY 3TOM cCIEIyeT HCNOJb30BaTh AB4 HE3ABH-
CHMBIX MCTOYHHKA BOJIOCHAGKCHHSL.

B mectax mepeceueHus Tpy6omposojgoB co
CTCHAMM HeoOXOAUMO NPeyCMATPHBATH 3a30pbl
BOKpYT Tpy® He MeHee 20 cM, KOTOPBIE JOJIKHB
3aM0JHATHCS ITACTHYHBIM MAaTCPHAJIOM.

[Mponyck Tpy0 Hepe3 CTEHBI EMKOCTHBIX COO-
PYXEHUI RO/DKEH OCYLIECTBJATHCH C MPHMEHECHH-
€M CaJIbHUKOB.

Bce BHYTpeHHMe ceTH BOOOMPOBOIA JOJLKHBI
BBITIOJIHATEHCH W3 CTAJNBHBIX WM MOJUITHICHOBBIX
TPYO CPEmHEro M TSIXKEJIOro THIOB

Ipu npucoenHeHnH TPYOOUPOBOIOB K HACO-
caM 1 6akaM HEOGXOAMMO NPERYCMATPHBATH HO-
KHE COCIMHEHMS.

B Mecrax mnepeceueHns eQOpPMAIHOHHBIX
IIBOB 3JaHHH HAa TPyOONpPOBOJAX yCTAHABJIMBAKOT
KOMIICHCATOPEI MW THOKHE BCTABKH

9.3. CrponteancTBO
BOJOIIPOBO/IA B CeBepHOW
KJIMMATHYECKOH 30He

Ilpy NpOCKTHPOBAHHH CETEH B CEBEPHOIL
KJIUMaTHYECKOH 30HC MPeAyCMAaTpPUBAIOT:

a) obecricueHne YCTOWYHBOCTY COOPYXKEHHI
Ha BEYHOMEP3JIBIX TPYHTaX MPH HCOOJIb30BAHHH
HX B KauecTBe OCHOBAHU MO OJHOMY U3 JIBYX
NPUHIMIOR: B MEP3JOM COCTOSHMH H B OTTasiB-
LEM HJIH OTTaMBAIOIHECM COCTOSIHHH;

6) MpegoXpaHCHHE TPAHCIOPTHPYEMOH BOJIBI
OT 3aMEp3daHuUs;

B) MPUMEHEHHE 06OpYIOBAHMS, KOHCTPYKIHH
H MATEpHAJIOB, OOecreYMBalOUIMX IOBBILICHHYIO
HANEXHOCTh M JOJNTOBEYHOCTh COOPYXKEHWH Ipu
MMHMMAJBHOM MAacCce MPHBO3HOTO 0GOpYMOBAHHS
M MaTEpHAIIOB;

r) HCIOJIE30BAHME CXEM WM KOHCTPYKTHBHBIX
pelleHnil, 00GecneYHBAIOUNX MHHUMANIBLHEIE 3d-
TpaThl TPy/ja OpPH CTPOHTEIBLCTBE H B IIPOICCCE
IKCIUTYATALMN.

CTpOUTENbCTBO BHEUIHHX CETEH MPEIycMAT-
pHBaeTCs Ha3¢MHBIM, HAI3€MHBIM M HOA3EMHBLIM
CrocobaMu, YTO CIEAYET YYMTHIBAThH [IPH YCTPOi-
CTBE BBOJOB BOAONPOBOAA.

Ilpr Ha3eMHO# HPOKNALKE OTPAHHYHBACTCS
TEMIOBOE BO3JCHCTBHE TPYOOMPOBOIOB HA IpyH-
T ocHOBaHuii. Ha moBepxHOCTH 3emitd TpyGo-
MPOBOABI MPOKJIA/BLIBAIOT B KAHANAX HA CIUIOLI-
HbIX TIOJCHIIKAX U B KaHANaX MOJy3arnyGIeHHOro
THHA.

Mpr npokinafxe B KaHANAX CICAYET YYMTHI-
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B4Th BO3MOXHOCE My4YcHHE CE30HHONPOTaHBAlOIIIe-
ro cJiosd TPYHTOB OCHOBaHMH.

Ha yyacTkax c BBICOKOH CTEHEHBIO JIbIOHA-
CBILICHHS TMPUMCHAIOT CBAWHBIC OMOPBI.

B nonysarayOsieHHBIX kKaHajax TpyObl mpo-
KJIaABIBAIOT C KOJIbUECBOH TepMoOH30Na4nucH, a Ipu
CTPOMTENLCTBE HA CYXHX TPYHTaX MPHMEHSIOT 3a-
CBIMTHYIO TEPMOU3OJIALHIO.

Ilpu Haa3eMHON NMPOKIAIKE OrPAHUYHBACTCS
WM TIOJHOCTBIO HCKJIFOYACTCS TCMIOBOE BO3CH-
cTBHe TPyOONpOBOIOB HA TPYHTHl OCHOBAHHM.
TpyOonpoBoasl NPOKNAJbIBAIOT Ha HU3KHX OHO-
pax, Ha Ma4Tax, 9CTAKAIAX WIK MO KOHCTPYKUHAM
3MaHUA U COOPYXEHHH, B NPOBETPHBAEMBIX N0~
NONbAX, B YTEMJICHHBIX KaHAJIAX.

INpoxyanka Ha HM3KHX OIOPaXx HPOCKTHPYET-
csl B TeX clydasx, KOrjia Ce>0HHOE Ny4YCHUE TPYH-
TOB MO TPACCAM MPOKJAAKY (WM HX Y4acTKaMm) HE
BBI3LIBAET BEPTHKAJIBHLIX TMEPEMEIICHNUM TpyGo-
TIPOBOAOB, YIPOKAIOUIMX UX MEXAHMYECKOH mpou-
HOCTH WM PacueTHO-IKCILTYATALHOHHOMY DPEXUMY
(pa3pyLUCHAE TEIUIOH3OMNALMH, HapyLICHHE YKJIO-
HOB H Jp.).

[pokiagka B BeUHOMEP3NRIX IPYHTaX HA 3d-
aHKepEeHHBIX ONOpaXx (KaK MpaBHIIO, CBASIX) MOXET
TIPOEKTHPOBATLCS HA YYaCTKAX TPacC ¢ CHJIBHBIM
CC30HHBIM MYUCHHEM Ha OOJIOTHUCTBIX YUacTKax
U APYrMMH SBJICHHUSMH, CHOCOOHBIMM HapylIaTh
MEXAHUYCCKYHO) TPOYHOCTh TPYHTOB.

Ilpu npoxnajnke TpyOOMPOBOIOB Ha MauTax,
3CTAKA/IaX M KOHCTPYKLUUSIX 3aHUA U COOPYKEHHI
TIOTTHOCTBIO HCKITOYAFOTCS TEILIOBHIC BO3IEACTBUS
TpyOONMPOBOAOB Ha TIPYHTHI OCHOBaHWiH. Takas
MPOKJIaAKa PEKOMCHAYETCHA [AJIs NPOMBILUICHHBIX
IUIOIAAOK, 4 TAKXKE JOMYyCTHMA H B HACEJCHHBIX
MyHKTA4X, 3aCTPAMBACMBIX JIBYX- H TPEX3TaXHBIMH
3AaHHAMH.

B mpoBeTpuBaeMBIX MOATIONBSX 3JaHMN Tpy-
6ompoBoas! Henecoo0pa3HoO MOJABEIIMBATL K KO-
KOJIbHBIM TIEpEKpBITHSIM. B mononssax nofa pyba-
MM CIEyeT yCTpauBaTh BOJOOTBOAALIME JIOTKH.

[ns mpoxiajxu HapyXHBIX TpyGolpoBosioB
BHYTPH 3/1aHHil HeoOXOMUMO mNpeaycMaTpHUBATH
TEXHUUECKUAE KOPHJIOPBI, BBIACHATD CICHHAILHBIC
MOMEINCHHS WM 30HBI B MPOM3BOJCTBCHHBIX 3/a-
HHSX, 3 TAKXKE HCIONH30BATh NEIICXOAHBIC Tajic-
peH MEXIY 3[1aHHAMI.

HenpepsIBHOCTS JBHXEHHS BOIONPOBOIHOK
BOZKI, HO3BOJISIOINYIO HCKIIIOYHTH €€ 3aMEP3aHHE,
MOXHO O0ECNEYUTh CO3IAHUEM JIBYXTPYOHBIX CHC-
TEM BOJOCHAGKCHHMA (O AHAJOTHH CO CXEMAMH
TEIIOBBIX CCTEH), MPUMCHEHHEM TYMHKOBBIX CXEM
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Puc. 9.3. Broaw Tpy6 a

L

B 3/1anHe ¢ POBETP IM O%-
noiLem

@— BBIWIE IOBEPXHOCTH 36MJIH, 6~ B KaHAN4X (repMousonsuns tpyo
VCJIOBHO HE [0Ka3aHa)

BOABI C YCTPOHCTBOM CyXHX pE3epPBHPYIOIIHX Iie-
PEMBIYEK, HCNIOIB3OBAHAEM aBTOMATHYECKHMX BEI-
MyCKOB, COpACHIBAIOHIMX BOAOIPOBOIHYIO BOMY
B KAHAJIM3ANUIO NPU NPEKPAHICHAH NONAYH BOIEI
M ONACHOM IOHIDKEHMH ee TeMIepaTyphl.

IMpn nonmzemuoi npokianke (0e3 kaHasoB,
B HENPOXOJHBIX KAHAJaX, B TOJYNPOXOAHBIX H
NMPOXOJHHX KaHallaX) yCTOHYHBOCTE TPYOOTpPOBO-
noB obecnieynBaeTcs PEryIMPOBAHAEM TEILIOBOTO
BO3JEHCTBAA MX Ha TPYHTHI OCHOBAHHI C UE/BIO
COXPAHEHHS HX B MEP3JIOM COCTOSHUH.

Beogae! or BHEmHUX ceTedl B 3maHMA Cremyer
OPOCKTUPOBATE C YUETOM:

a) IPUHIMIOB HCIOJIL30BAHNUS BEYHOMEDP3JIBIX
FPYHTOB B Ka4ycCTBC OCHOBaHUIl (yHIaMEHTOB
3JaHAN;

6) MaxKCHMAJIbHOTO OTPAHMYCHUS TETIIOBOrO
BO37ICHCTBHA TPyOONPOBOJOB HA OCHOBAHHH (yH-
IAMCHTOB 3/IdHWA, 4 TAKXKE BO3ACHCTBUS BO/RI
npx aBapuu Ha Tpybonposoje.

JAnsg 3paHuit, cTposiMxcs NO MPHHUMITY CO-
XPpaHEHHUS MEP3JIOTHI B OCHOBAHUAX (DYHIAMEHTOB,
HauboJjiee HAICKHBIM SBJISETCS COBMELICHHE TPY-
60npoBOAOB PA3NMYHOTO HA3HAYCHHA B OJHOM
BBOJIE, NOJIBOJ TPyD K 3JaHMIO BHIILE MOBEPX-
HOCTH 3¢MJIM H BBOA HX B Y3Jbl YIPABJICHUS O]
TICPEKPBHITHEM 1IOKOJILHOTO 3Taxa (puc 9.3).

B npoBeTprBaeMsIX NoAnoNsAX Ha Tpybonpo-
BOJIAX HE CICAYET YCTAHABIMBATE 3aMOPHYIO M pe-
TYJUPYIONIYI0 apMaTypy, CAJIBHHUKOBLIC KOMIICH-
CaTOPEI, CIYCKHBIE H BO3AYyIUHbIE Kpanul. Hyxwao
MAKCHMAJIBHO OTPAHWYMTE YHCIHO COEIHHCHHA
TpyO, HE CleayeT MPHUMCHATH CBAPHBIE OTBOMABI
PexomeHayroTcs MakcHMAIbHASL GJIOKHPOBKA CaH-
y3J0B, TNPOKJIAJK4 Pa3BOIAMUX TPYOomposomos
B KOHCTPYKUMSAX [OKOJBHBIX HNEPCKPBITHHA U T. 1.

JAns 30aHui, CTPOSIHUXCA MO TPUHLMITY J10-
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Prc. 9.4. Beoa Tpybonp 1po. 0 150 1p
HeHHs Mep3JoThl B B 37afne, Joiy
HHe OCHOBaEHI
]~ MSArKOE YIJIOTHEHHe; 2--OCajiodHb(ii OB (TennoBas W30.s-
UMA YCJIOBHO HE 110Ka3ana)

y coxpa-
npotansa-

AyNICHAS OTTAHBAHHUA TPYHTOB OCHOBAHHIi B Ipo-
UeCCe CTPOUTENLCTBA M 3KCILIYATAIMH, OCHOBHBIM
ycrioBueM ofecreyeHns yCTORYHBOCTH BBOJOB SIB-
JAETCA YCTPOHCTBO B MECTAX Hepexona Tpybompo-
BOAOB 4€pPE3 KOHCTPYKUMH 3JAHMI 3JIaCTHYHBIX
COTPSDKCHHH, PACCUMTAHNBIX Ha Pa3HOCTbL BEPTH-
KaJbHBIX TICpEMCILICHU 3mauns B TpyOonpoBosa,
a4 TAKXKE COOTBETCTBYIOLIMX OCAJO4YHBIX ILIBOB
(puc. 9.4).

Tlps AOPOEKTHPOBAHMH NOJOTPEBA BOJOTIPO-
BOJHOM BOABI CNEAYET COOMIOAATH CAHUTAPHO-
THTUCHUYECKHE TPEeOOBAHMA, HCKIIOYAIOIIHE BO3-
MOXHOCTh 3arpsa3HEHHs] BOJLl NHUTHEBOro Kaue-
crBa. TemnepaTypy NOOTpeBa BOJSI ONPEACHSIOT
TEXHUKO-3KOHOMHYCCKAMH  pacdeTaMH € YYETOM
CTOMMOCTH TETIJIOTH! M TEPMOH3ONAINH.

MakcHMalIbHas TeMMepaTtypa TNOJOTPeToi
BOJBI Yy MOTPeOUTENS HE MAOJKHA MNPEBBILIATH
20°C. MUHUMAJILHO JONYCTHUMYIO TEMIEPATYpPY
BOABl B KOHIEBHIX YYACTKAX MPOM3BOJACTBEHHBIX
¥ XO3SCTBEHHO-TIMTLEBBIX BOIONPOBOXOB PEKO-
MeH/lyeTCsl IPHHUMATL JUIf TPy6 nuamerpoM 1o
300 MM 5°C, 6onee 300 mm—3°C.

Hast  BomonpoBodoB auamerpom  Oonee
800 MM momyckaeTcsl oOpa3oBaHME JEISHON KOp-
KM, TOJUMHY KOTOPOH OMpEReNnstOT TEHJOTEXHH-
YECKHMMU B TEXHHKO-O9KOHOMMWYECKHMH PacueTaMu.

[py ycTAHOBJNEHHH HEOOXOARMOro TeMIepa-
TypHOTO pe&XMMa Bojbl B Tpybonpopoaax, ykia-
JBIBAEMBIX HEMOCPEJACTBEHHO B FPYHT, 34 pacueT-
HYIO TEMIEPATYPy OKPYXAIOIEH Cpeasl NPHHU-
MAIOT MHHAMAJNBHYIO CE30HHYIO TEMHOEPATYpY
[pYHTa H4 MHHUMAJILHOM TayOuMHC 3a]0XeHMs

Tpy®, a ;I8 TPyGOnpPOBOAOB, HPOKIAJBIBAEMBIX
Ha OTKPBITOM BO3JiyXe, B MPOBCTPHUBACMBIX MOJ-
TIONBAX M BEHTHUJIMPYEMBIX KaHAJaX, - pacueTHYIO
TEMINEPATYPY BO3AYyXa B Hanbojiee XOIOmHOM misi-
THIHCBKE.

BoaonpoBoanyto BOJYy MOXHO NOAOTpEBATH
CIEAYIOIINMH criocobaMu:

4) TOJMCIHBAHUEM TEIUIONH BOABI M3 ceTei
OXJIaXJIeHUS TEXHOJIOTHYECKOTO 00OpYIOBAHHS
NPOMBIIITIEHHBIX NpeanpusTuil mwm TIL;

6) MOmOTpeBOM €¢ B CHCUMATBHEIX KOMMY-
HAJIbHBIX HJIM OPOMBIIIJICHHBIX KOTEJBHBIX H BO-
JIOHATPEBATEIbHBIX YCTAHOBKAX.

INomorpes TpyOonpoBOAOB TNO3BONACT CHH-
3UTh TEMIIEPATYpY MNOJOTPEBa BOJbI, a TaKXkKe
NMpEeIOTBPAaTUThL 3aMEP3aHUE YUACTKOB TpyOompo-
BOJIOB, B KOTOPBIX HEIIB3s OGECTIEUHUTh HENPEPhIB-
HOCTB JABMXXCHUS XHIKOCTH. TpyOonpoBoab Mox-
HO TOAOTPEBATh TEIUIOBBHIM CIYTHHKOM — CHEL{H-
AJIbHBIM, CONIPOBOXIAIIIMM (TEILJIOCETH W Ip.)
MM TPEIOIKM JJIeKTpokabesneM. B kadecTBe rpe-
FOIIETO 3NEKTPOKAOEIs PALMOHAILHO NPUMEHSTH
rubKuif CTAABHON NMPOBOA TOMWHHOU 1-2 MM B
THAPO- M DJIEKTPOU3ONSUMH THNA TeJedhoHHOro
xabens TUBIH.

Kabens ucnonb3yroT B BHAEC OTACIBHBIX Ha-
I'PEBATENBHBIX DJIEMCHTOB, PACCUHTAHHBIX HA Ha-~
TIPSDKEHUC OCBETUTENIBHOM CETH COOTBETCTBYIOLIIC-
ro pailoH4a W CHAOXEHHBIX TEPMOPETYIATOPAMH,
pearupyoliuMA Ha TEMIICPATYPY TPAHCIOPTHPY-
eMoli KHJIKOCTH B KOHTpPOJNbHOMH Touke. HaBusky
xabens Ha TpySONPOBOA MM MPOKNAIKY €ro Mox
Tpy6aMu MOXHO NPHMEHATh TONBLKO B TOM CIy-
Yae, KOrja Hejb3s obecrieynts nomayvy TpedyemMo-
o KOJHMYEeCTBA TEIIOTHI OT Kabese, MPOTAHYThIX
Hax TpyO6amu. He nonyckaercs HemocpeacTBEHHOE
CONPHUKOCHOBEHHE Kabeiis ¢ MOBEPXHOCTHIO 000-
rpeBacMoil TpyOsI.

Jns nmpegoXpaHCHHS BOJBL OT 3aMEP3aHHUs
B TpYOOIPOBOAaX MOXHO NPEAyCMATPHBATH aB-
TOMATHYECKHHA BBINYCK BOJBI B KOHEYHBIX TOYKaAX
BOJIONPOBOJIHON cucteMbl. TemmepaTypa Boabl,
TIpU KOTOpOH BKIIOYAETCd B pabOTy aBTOMATH-
4eckoe YCTPOHCTBO, onpesenseTcs no Gpopmyie

FBKB

t=— 22,
FHKK

rae F, —1omanas TeIo0TAAIoMEH NOBEPXHOCTH KaMEPhI
(matumka), M2, F,—I10maaL NOBEPXHOCTH 4acTH Kame-
pb1, NOTpyXeHHol B TpyGonposox, M%, K, u K, —xo03b-
(UOHEHT TerUIonepeNaysl COOTBETCTBEHHO Ui BEpXHEH
M HWDkHeH udacredl kamepw, Br/(M?:°C); fP-—paceeTHas
Temnepatypa sosayxa, °C.

©.1)
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TemnepaTypy Boabl B BOAONPOBOJE f, NpH
KOTOpOIl HAaYHHAETCA €¢ cOpoc, 3a4aroT, HIMEHIN
MOJIOXEHHE PETYJsSTOpa TEIUIOBBIX MOTEPh, T.E€.
semmunny F K /F K.

B 3aBucHMOCTH OT JHaMeTpa TpybompoBoaa
3HAYEHUE !/ PEKOMEHAyeTCA NPHHHMATL B Ipesc-
nax 0,1-3°C, npu 3TOM HEOGXOAMMO NPEIYCMAT-
pUBATH OTBOJI cOpackIBaeMO# BOMBI.

[ns ycrpoiicTBa ceTeil BOLONPOBOAA UCHONb-
3YIOT NMPEHMYIICCTBEHHO CTajbHblc TpyOnl. Yy-
CYHHBIE BOJOUPOBOJHBIE pacTpyOHBIE TPYOBI
MOXHO TIPUMEHATH NpH TNOJ3EMHOM INpOKiajKe
B MPOXOJHBIX KaHANaX, 4 TakkKe NMpu OeckaHab-
HOW TOA3eMHOH MNpOKJIajJke B OJaronpHsSTHBIX
[PYHTOBBIX YyCIOBHAX. BO3MOXHO HpUMEHEHHE
JIACTMACCOBHIX TPYO npH pacueTHOH TeMiepaTy-
pe ue Huxe —35°C.

Ilpu Buibope TpyOG HEOOXOAMMO YYHMTHIBATH
MX MA4CCYy M COOTBETCTBYFOIME 3aTpaThl HA [0-
STABKY MX B oTjajicHHbie paitousl CeBepa.

Ipu peleHuH CXEM BHYTPEHHHMX CHCTEM BO-
TOCHAOXKCHHS 31aHHA B YCJIOBHSIX XpaHHe HH3KHX
rEMIIEPATYP OKPYXAIOLWEH cpenpl C YyYETOM 0CO-
3eHHOCTEH CTPOMTENBCTBA HAa BEYHOMEP3IBIX
rpyHTax OPEAyCMATPUBAIOTCH  MAKCUMAJIbHAS
cOOpPHOCTh CeTel, MUHHMYM MOKPBIX HPOILECCOB
TIpH MPOU3BOJCTBE paboT, MPHMEHEHHE JJIS CBap-
HBIX KOHCTPYKUMH CHOKOMHBIX cTajied.

INpwn npoexTMPOBAHUK BBOLOB H MATHCTPAJIb-
HBIX YY4CTKOB (BHYTPEHHHX) BOJIONPOBOIOB, IIPO-
KJIATBIBAEMBIX B BEHTWIHPYEMBIX MOANONBAX H
TIOJIBANIAX, HAJO YYMTHIBATH OCOOCHHOCTH:

4) HeoOXOUMOCTh TIPEIOXPAHEHUS TPAHC-
TOPTUPYECMO# BOIBI OT 3dMEP3aHUA O] BO3JcH-
CTBHEM OTPHUATENBHBIX TEMIIEPATYpP BO3ayXa H
IpyHTa;

6) TenoBoe BO3EHCTBHE TPYOONPOBOIOB HA
OKpYXalollue IPYHTbI H OCOGEHHO HA BEUHOMEP3-
Jible TPYHTBI OCHOBAHWH ONM3KO PACHOI0KEHHBIX
37aHUH B COOPYXKEHHI;

B) MEXaHHMYECKOE BO3JEHCTBUE OTTAMBAIOLINX
H NpOMEep3arolliuX TPYHTOB Ha TPYyGOmpoBOIHI:

r) HeOOXOOMMOCTb 3aL[UThl BEYHOMEP3JBIX
TPYHTOB OCHOBAHUH OT BO3/ICHCTBHSA H& HUX BOJBI
(npu aBapusix TpyGOmpOBOIOB).

BHyTpeHHHE CETH BOJIONPOBOJIOB 3aHHI He-
06X0/HMO TIPOEKTHPOBATH ¢ MHHUMABHBLIM HHC-
JIOM BBOJIOB. BBOAB! BOJIONPOBOJIOB CIICAYET, KAK
1PABAJIO, COBMEIIATE C BBOJAMH TEIUIOBBIX ceTei
H TOPAYEro BOOOCHAOKCHUA. MHUHUMANbHAS TJIH-

HA BBOZAA NPH HAI3EMHON WIH KaHaNbHOW NpPoO-
Knanke (o c¢TeH 3xaHus) npuHaMaercs 6 M. Han-
3EMHYIO TPOKNAIKY TpyOompoBoma ¢ HamexKHOM
TEMION30AUMER MOXHO NpeaycMaTpuBaTh MO
HH3KHM OTOpaM M TIO CTeHaM 3[dHuif.

Ilpu OTCYTCTBMH HPOXOAHBIX MM TEXHOJO-
THYECKHX KOPHIOPOB MEXAY 3[aHUSIMH BOJONPO-
BOJI MOXCT NPOKJIAIBIBATLCA HAJ3EMHBIM CHOCO-
60M COBMECTHO C JAPYTMMH TPyOONPOBOJAMH.
Ilpu 3TOM TPYOBl YKIAABIBAIOT HA OHOPHBIE KOH-
CTPYKIHMH WJIM JICNAFOT MOACBHINKY M3 IPYHTOB JUIS
yCTpaHEHHs TeII0BOro Bo3aecTBus Tpydonpoo-
Ia H4 TPYHT, YTO AOJDKHO NPOBEPATLCH TETLIOTEX-
HUYECKHM pacyeTOM.

9.4. CTpouTe HCTBO BOAONPOBOAA
Ha [0JPAdATLIBAEMBIX
TEPPUTOPUAX

Ilpn NpPOEXTUPOBAHMM CUCTEM BHYTPCHHETO
BOJONPOBOAA B 3/1dHHUSX, BO3BOJUMEIX HA NOJpA-
6aThIBACMBIX TEPPUTOPUAX, CHEAYET NPEAYCMAT-
PHBATH MEPONPUATHS IO 3ALIMTE TPYHTA 3eMHOI
NMOBEPXHOCTH OT BO3jcicTBUs AedopManuid. Be-
JIMYMHBL BO3SMOXHBIX TIEPEMEIUECHHA U aedopma-
ouit Heo6XOAMMO NPUHMMATL 110 JaHHBIM TOPHO-
reoJIOrHyeckoro 000CHOBAHHSL.

[Tpoknanxy BBOJOB BOJONPOBOAA B 3NAHMSA
cieAyeT NpeycMaTPUBATh C YCTAHOBKOW KOMITEH-
CAIIMOHHBIX YCTPOHCTB IS MOApPadaThIBaEMBbIX
Tepputopuit 1 1 11 rpyon. dns HI u IV rpymn
noapabaTeiBAEMBIX TEPPUTOPUI YCTAHOBKA KOM-
TIEHCALMOHHBIX YCTPOUCTB HeoOXOJMMA NpU UIM-
He BBoja Oonee 20 M.

Ha Tteppuropusx, rae OXHUAAOTCH OCaKa
rpyHTa ¥ 0OPAa30BAHUE YCTYHOB, BBOJBI BOIOMPO-
BOJIA MPOKJIAJBIBAIOT B KAHAJAX, IPH 9TOM 3a30p
MEX/JY BEpXoM TpyObl M NEpEKpBHITHEM KaHAaka
JOKeH OnlTh HE MCHEE DACYETHOH BEJIHYMHBI
YCTYTA.

B mecrax mepecedeHus TpybonmpoBogamu pe-
bopMAUHOHHEIX ITBOB HcoGXOAUMO HpEmycMaT-
PHBATH KOMIICHCATOPDI, KOMICHCHPYIOIIYIO CIO-
cOGHOCTB KOTOPBIX ONPEACHSIOT WCXOAS M3 BO3-
MOXHBIX TIEPEMCILIEHNI CMEXHBIX OTCEKOB 3/TaHMi
U TeMmepaTtypHuiXx yanuHeHud. XKecrxas zanenxa
TPYy6 B CreHsl M QYHIAMEHTHI 3AAHUS He OMYCKa-
erca. OtBepcTus s mnpomycka TpyO Takxke
JIOJIXXHB! PACCYMTHIBATLCS Ha BO3MOXHYIO Aedop-
MaIUi 3/IaHHS.



10.1. Tpebosanus k kauecmsy 600w 57

I'JIABA 10. BHYTPUAOMOBBIE 1 KBAPTAJIBHBIE CUCTEMbI
T'OPAYEI'O BOXOCHABXEHUSA

10.1. TpeGoBanus K Ka4eCTBY BOABI

Topsuee Bomocuabxenue obecneuwsacT mno-
TpebuTeneli Bogol ¢ Temmepatypoii o1 50 mo
75°C. Takoii Bomoi, 4acTO HAa3BLIBAEMON «ObI-
TOBOW», CHAOXKAIOTCA 30aHUS C TNPOXKHUBAHUEM
aroniell  (KMJIblE 37aHUA, TOCTHHHLBI M T.IL),
GOLIIMHCTBO OOIIECTBEHHO-KOMMYHAILHEIX 374~
Hu# (MOJTUKIIMHHUKY, GONBHUIBI, CTOJIOBBIE U T.1L.),
a TaKXe NPOMBIIUICHHbIE 3/IAaHUS H COOPYKEHHUS
¢ THrHCHHYECKMM (B OBbITOBKAX) moTpebicHueM
ropsueif BoarL. [To cBoeMy kaduecTBy ropsuas BOga
pomkHa cootBetcTBOBaTh I'QCT 2874-82 «Boja
NUIBEBAs», B TOM YHCIE M BOJIA, NONyYaeMas M3
reOTEPMaNbHBIX HCTOUHUKOB. DTO TpeboBaHue He
PacnpocTPAHSAETCS HA CHICHANIBHBIE CUCTEMBI IO~
psiyero BojocHaGxeHust (cucremsl I'B) qms Tex-
HOJIOTHYECKUX HyXI. B 2aBHCHMOCTH OT colepxka-
HAS B UCXOJHOH BOJIE PACTBOPCHHBIX Ta30B M CO-
JIed [UIA HEHTPANbHBIX CHCTEM TEMIocHaOXeHHs
CHHuIT 2.04.07-86 «TenmoBble cETH» HpeIycMaT-
PHBAIOT pasiHYHBIC CNOCOOBI NPEABAPUTEIBHON
o6paboTku ucnone3yemoii Bossl (tabn. 10.1). Just
cucteM ['B, mosnydarommx BOAY H3 TEMIOBBIX
cerel OTKPHITBIX CHCTEM TemiocHaOxeuus, o0-
paborka BoABl He TpebyeTcs.

Temrmepatypa BOJBI BO BCEX TOYKax BOJO-
pasbopa JomkHA OBITH:

ue umxe 50° C anms cucreM, MPHCOSTHHACMBIX
K 34KPBITHIM CHCTEMAaM TeNJIOCHAOKEHHS;

He wixe 60° C s cucTeM, IPUCOCIUHACMBIX
K OTKPBITBIM CHCTEMAM TEMJIOCHAOKCHHUS;

He BoImE 75° C qnsi yKa3aHHBIX BBUIIC CHCTEM.

B yupexIeHunsax couManpHOro obecnedyeHus,
0011e06PA30BATENLHBIX 1IKOJAX, JETCKHX JIOMAX
H JpYTuX JICTCKHX COODYXKEHHSIX, a TaKkkXe B
3A4HUAX JIEYCOHO-TTPODHIAKTHIECKOrO  Ipobus
TEMIIEPATYPA BOJIBI, TOABOINMON K CMECHUTEISAM
YMbIBATILHAKOB M AyILCH, JOJKHA NPUHMMATHCS
[0 34/IaHAI0 HA TIPOSKTUPOBAHHWE, HO HE BhUIC
37" C. lna norpebuteneii, HyXJAOUMXCA B BOJC
¢ 1emnepaTypoif Beiie 75° C, 1eHTpasM30BaHHOE
ropsiyee BOJOCHAGXEHHE IOJDKHO IIONOJIHATHCS
MECTHRIM JOIPEBOM BOJb! (OTHEBBIM, DJJIEKTpH-
4eCKMM H T.TL.).

TeMnepaTypy BOABI TO BBHIXOAE M3 HATpe-
Bateis CIEAYET MPUHAMATL AN CHCTEM TEMJIO-
CHAOXEHNUST:

3akpeITHiX —60 + 2°C;

OTKPHITHIX — 65° C.

TABJIUIIA 10.1

CIIOCOBbI OBPABOTKH BOLI 1JIA
LHEHTPAJIM30BAHHOI'O TOPAYEI0 BOAOCHABXEHUSA
B 3AKPBITBIX CUCTEMAX TEIUVIOCHABXEHHNS

Moxkasa1enun ucxonaoit Boaonposoi-Ciloco6 1po ruBokOppoO3HOH-

HO BOAB! {CpeaHMe 3a ron) HOH B NPOTHBOHAKUIHON
06paboTkH BoABI B 3aBHCH-
MOCTM OT BAJA Tpy6

HHAEKC Ha- CYMMAp-  OKHC/ISe-CTalb-  OLMHKO- CTAJILHBIE
CHILIETIHs Haf KOH- MOCTb, Hbie Ge3 BaHHble C BHyTpeH-
kapboHaTomM  neHtpa- Mr O/n nokpsi- HUMH He-
KaJbupA J TpY uMs XJo- THS COB- MeTanm-
60°C pHIOB 1 MECTHO ¢ YCCKAMH
cyJbdaios, OHMHKO- IOKPBITASI-
Mr/i BAHIIBL- MH HAH
MH IepMO-
CTONMKHe
anacTMac-
COBbIE
1 2 3 4 5 6
J<—15 <50 0-6 B BJ -
J<—15 > 50 06 BA+CBA+C -
—15<J <05 <50 0-6 C C
~05<J<0 <50 0-6 C - -
0<J <05 <50 >3 C -
0<J<05 <50 <3 C+M M M
J>0,5 < 50 06 M M M
-15<J<0 51 75 06 C C
-1,5<J<0  76-150 06 B C -
~1,5<J<0 > 150 0-6 BA+C BA
0<J<0,5 51 200 >3 C C
0<J<0,5 51 200 <3 C+M C+M M
0<J<05 > 200 >3 B B -~
0<J<05 > 200 <3 BA+MBA+M M
J>05 51 200 06 C+M C+M M
J=>05 201 350 0-6 BA+M C+M M
J>05 > 350 0-6 BA+MBI+M M

Tipameuannn: | B rpadax 4, 5, 6 npaRsTH ciaenywonlne
obo3Hagenun cnoco6os 06pabOTKH BOXBL. NPOTHBOKOPPO3HOHHAS.
B/l -Bakyymupan neaspanus, C- CHIMKATHAs, NPOTHBOHAKWIHAN:
M- maruuTHas 3HAaK «-»- 03Hagaer, 4To oOpaboTka BOXmBI HE
rpebyeics

2 3uavende MHJEKCA HACHINEHHA KApOOHATOM Kanbuus J
onpeaeasercs no CHulT 2.04 0284, a cpenane 3a rog KOHUSHTPA-
UMY XJOPHIOB, CYAbHATOB W JPYTHX PACIBOPEHHHIX B BOOE Be-
mects no FOCT 2761- 84. [Ipu noacdeTe WHAEKCA HACHIIIEHHSA
clieyeT BBOJMTD MOMpPABKY HA TeMINEparypy, npu KOropoit onpe-
JIENAETCS BOJOPOAHBIN nmokalatens pH

3. CymmapHas KOHUCH1 PallHs XJIOPUJOB ¥ Cyibdha ros Z0JKIA
oupeae.sitbes 1o Beipaxennio [Cl ]+ [SOZ ]

4. Copepxanne xjopupob [Cl ] B ucxomioii Boge corjacHo
T'OCT 2874-82 ne poskao npepsiiuath 350 Mr/n, a cyibgpaTton
[SO3™1-500 mr/a

5. WUcnonbioBaHWe JUIA TOPAYEro BOJOCHAOXEHHA HCXOAUOH
BOABL C OKUC/IAEMOCTEIO Dosiee 6 Mr O/n, onpeneneHHol ME10A0M
OKHCICHHS Op) AHWYECKMX BEILECTB NMEPMAHIAHATOM KaNuf B KHC-
JIOTHO# CpeNe, KK MpaBsilo, He jgollyckaercs [lpu paspeiennu
opranamu Mnausnpasa CCCP uBeTHOCTH HCXORHOH BOABI KO 35°
OKHCJIIEMOCTB BOABI MOXET GhiTh Gosiee 6 Mr O/n

6 Tlpu HANAYWK B TEIUIOBOM IYHKTE NAPA BMECTO BAKYYMHO{
JeaIpaluK crenyel npeXyCMATPHBATL Neajpaluio npH aTMochep-
HOM JIaBJIGHWM C 0Os3aTENLHONH YCTAHOBKOW OXJIaAuTeNed Neaspu-~
POBAHHO# BOJbI

7 EciM B MCXOAHOM BOAE KOHUEHTPAUWA CBOGONHOW yr.ie-
xucioTse [CO,] npesbinraet 10 Mr/71, TO nocne BAKYYMIIOH Jieaspa~
UMy ClleAyel NPOBOAUTH MOMIIEIAYHBAHAE
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Ipodoaxcenue made 10 1

8 Marnniuas o6paboTka pumensercs npu obuuei sxec 1ko-
CTH Boabl He Goxee 10 Mr-skB/ii 4 KapGOHATHOW XecTKocTd (le-
souHOCTH) Gonee 4 Mr-okB/.1 HanpsaieHnoc1b MArHATHOTO fOd B
paboyemM 3d30pe MAIIHILOTO AfNdpaTa f1e JA0.KHA NPEBLULATH
159 10® A/H

9 Tipu conepwannn B Boae xeie3a [Fe’ ™ 7 Gouee 0,3 mr/n
JIO.LKILO [IPS/LyCMATPHBATECA 00E3KENEIHBAHAE BOABI NE3ABHCHMO
o1 na.1mYAa Apyrux ciocoloB o6paborkn Boabi

10 Cunukainyrw ob6pabolkv BOObl H LOMENAYHBAHUE CJle-
Jiyel OCYINECTBISCh yreM JoGaBIEHHS B HCXOAHYIO BOAY PACTBO-
pa xuaxoro xatpuesoro creina no MOCT 13078 81 ¢ uam

11 Tipm cpeaneyacoBOM pacxode BOABl 11a TOPAUSE BOMO-
cHaGxenne MeHee 50 M>/4 Aeadspaunmio BOAB! 1PeIyCMaTPHBATDL He
caeayer

10.2. Buawt cucreM ropsiuero
BOJOCHAOKeHust

Cucrtemsl Topsuero BoJfocHabkeHus To/pas-
eS0T HA 1[CHTPAIM30BAHHBIE M MECTHBIE (Oe-
LEHTPAJNM30BaHHRIE). B IEHTPaN30BaAHHBIX CHC-
TCMdX OJIHA HATPEBATENLHAA YCTAHOBKA (Terio-
BOH TYHKT) OOCHYXHUBAET OJHO WJIH HECKONBKO
KPYIHBIX 34aHHH B Npeenax XKuoro Kpapraja
(XBapTajpHBIE CHCTCMbI) WK nocenka. Mcrounu-
KOM TENJOTHl B TAKMX CHCTEMAaX OOBIYHO CIyX4T
TCIUIOBBIC CETH LEHTPANU3OBAHHOIO TEMIOCHAG-
xeHus, Uucio TEemnaoBLIX NYHKTOB B TEIJIOBOM
paiione M MOLIHOCTH KKAOTO M3 HUX 06GOCHO-
BLIBAIOTCH TEXHHKO-?KOHOMHYECKHM DPACUCTOM.
CxeMbl TCIUIOBBIX MYHKTOB M pacueT ux obopy-
JIOBAHUS NPUBEACHBI B « PYKOBOICTBC IO NPOEKTH-
pPOBaHMIO TEMIOBBIX nyHkToB» (M.: CTpoiiu3sar,
1983). Paguyc neficTBAS MECTHBIX CHCTEM O4YEHBb
HEBEJIMK M Y4CTO OrPAHAYMBAETCS OJHOM KBAPTH-
poii. ITpuroTosicHue ropsyeil Boab! B TAKHX CHC-
TEMax IPOMCXOUT B MEIKMX IeHepaToOpax TeIUIOTHI
(1a30Bble  BOJIOHATPEBATENM, MAJIOMETPaXHBIC
KOTAH d T.1.). QueHp 44CTO TAKOHM TEHEPATOD
TEIIOTH ABISAETCS OBLIMM H /IS CHCTEMBI OTOIM-
JieHnst U juta cuctemsl ['B.

Bce nenrtpaamsoBanHsle cucteMsl I'B npoek-
THPYIOT C UMPKYJISIHOHHBIMH TPyOONpPOBOAAMH.
Bes Takux TpyOOMpPOBOJOB 1IPH OTCYTCTBHH BO-
mopasbopa BoJa B mojaroluux TpybompoBoaax
OCTBIBACT M MOTPEOMTENN NOJy4aroT B TEPBBIi
NEPUOJT OXJAXK/ICHHYIO BOIY, KOTODYIO CIIMBAIOT
B KaHanusanwoo. [Ipd 3TOM BO3HHKAOT NOTEPH
BOJBI M TEILIOTHI, KOTOPHIE TeM OoJblle, yeM
Goabiue juaMelp U JUIMHA Mojalolmx Tpybonpo-
BoAOB. LIMpKyJisuuOHHBIE TPyOONpPOBOJILI B CHC-
temax I'B Moryr ¢QyHKUMOHMpPOBATE KPYIJIOCY-
TouHO (B KHUALIX A0MaX, OOJILHUIAX, TOCTHHUUAX
W T.TL.) UWJIM TOJBKO NEpel HavaJioM Bojopasbopa
(34 nonvaca MM 4ac), eciaH NOTPeOJICHHE ropsivuei

BOJB TMPOMCXOJUT TIEPHOAMHUECKH (HATIPHMED,
B JIYLIEBBIX NPOMBIUIIEHHBIX TPEATIPUATHIA).

Ilpamveuanne. B KUIBIX 30aHUSAX C YKCIIOM
aTAXKEH IO YCTHIPEX BKIIOUATEIBLHO TNMPH OTCYTCT-
BUM TOJOTCHNIECYIUMTENCH UUPKYJIANUIO BOJHI
npelyCMAaTpABAIOT TOJBKO B  MAPHCTPAJIBLHBIX
Tpydax, JO Ha4yana BOJOPA3OOPHBIX CTOSAKOB.

Tynuxosele cetn I'B (6e3 nupkyndanun) pas-
penaeTcs NPUMEHATH TOJNBKO B MECTHBIX CHCTE-
MaxX WM B CHUCTEMaX C JUIMTENbHBIM HeNpepbiB-
HbIM pa3zdopoM BOAM (HanmpuMeEp, B Oansx).
JonyckaeTcs He NMPEAyCMATPHBATH LMPKYJIALHMIO
B CHCTEMAdX ¢ PErJIaMEHTUMPOBAHHBIM IO BPEMCHU
moTpebcHHEM ropsiueil BOJBI, €CIIM TeMNepaTypa
ec B 9TO BpcMsl B MecTax Bozopasbopa He Oyner
HIDKE YKA34HHBIX B HOPMAX.

Bo wun3bexanue OBICTPOrO pas3pyllicHus OT
KODPO3HH CHCTEMBI TOpSYEr0 BOAOCHAOXKeHUs
cobmparorcs u3 ouuHkoBaHHEIX Tpy®o (FOCT
3262-75 ¢ usm. u I'OCT 8734-75 ¢ usm.) Ilpu
nuaMeTpax Tpy6 Gozee 150 MM M P OTKPHITHIX
CHCTEMAX TEIWIOCHAOKCHUS HOPMAMH JIOTIyCKa-
€TCsl IPHMEHEHHUE HEOIIMHKOBAHHBIX, YEPHBIX TPYO.
Coeaunsrotest TpySsl Ha pe3nbe HIH CBAPKOR
B Cpelc ABYOKHCH yriepona. dias KOMIeHCAUUH
TEMJIOBBIX Y/ITMHEHHH UCMOJIB3YIOTCSA MJIM €CTECT-
BEHHbIE MTOBOPOTHI TPY® HIM crietnasibHbiC KOM-
nencaTopsl. [lpuMenseTcs apmaTtypa OOBIMHOTO
OOIIENPOMBILIICHHOTO HA3HAUCHUS, PACCYHUTAH-
Has Ha pabouce gasieruc g0 0,6 MIla. 3anopuyro
4ApMATYPY YyCTAHABJIMBAIOT HA OTBCTBJICHHAX K
OTACBHBIM 3AHUIM ¥ COOPYXKEHUSM, HA OTBETB-
JICHHAX K CEKI[MOHHBIM Y3JIaM M HA OTBETBJICHUSX
OT CTOSIKOB B KaXIyl KBapTHpy. sl peMoHTA
OTACABHBIX CTOSAKOB B MX BEPXHMX M HIDKHHX
TOYKAX YCTAHABIUBAIOTCH 3anopHasg apMaTypa u
TPOMHUKH ¢ NPOOKAMH ISl CHYCKd H3 CTOSIKOB
BOOLI M BIYCKA B HHUX BO3/1yxd. TpoiHuKH C
npo0KaMH MOIYT OTCYTCTBOBATB, CCAM BBEPXY
H BHM3Y CTOSIKA HMCEIOTCS IOABOJKH K BOJOpa3-
SopubiM pubopaM. VKIOH pa3Boasduiux Tpyd He
menee 0,002. Bece TpyOonpoBoapl cMCTEMEl Fopsi-
uero BOjIOcHAGKEHHs, 38 HCKIIOYEHUEM KBapTHP-
HBIX TIOJIBOIOK W IOJIOTEHIECYLUUTENCH, AO0/DKHBL
OBITE MOKPBITEI N3OIAUNEH, TONNUHA U KAYeCTBO
KOTOPO# J10JIKHBI 00eCHEYHBATE HOPMHPOBAHHYIO
BEJIMYMHY NOTEPb TEIMIOTHL. Jlpoccenbuble maidn
JICTAIOT U3 JIATYHW WJIM HEp)KaBerouled cram.

Bo3yx u3 cHCTeMBI BBIIYCKAIOT H3 €€ BEpX-
HHUX TOUCK YEPE3 ABTOMATHYECKHE BO3TYXOOTBOA-
YMKW WM 4epe3 BO3IYXOCOOpHUKM ¢ Tpydoid
d =15 MM, BbIBENEHHOH K PAKOBMHE BEPXHETO
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JTaXda W CHAOXKEHHOM 3amopHbIM KpaHoM. (0-
paTHbIC KJIANaHBl YCTAHABJIMBAIOTCA HAa MOJAO-
X TPyOONpOBOAX K IPYNNOBBLIM CMECUTENAM,
Ha UMPKYJISLMOHHOM TpyOOmpOBOJIE mEpPEs BOJO-
HATPEBATEIISIMH, HA OTBETBJICHUSX OT OOPATHOrO
TpyGONpOBOAA TEMJIOBOH CETM B CUCTEMAX C
HENOCPECTBEHHBIM BOAOPAa30opoM.

10.3. HopMbl ¥ pexuMbl noTped IeHNHs
ropsiveii BOAbI M TeIUIOTHI

HopMsl pacxoja ropaueil Boapl ¢ TeMmepa-
Typoi = 55°C mpuseneds B Tabn. 2.2. Ecnm
TeMmmepaTypa nojaBaeMoil X BOJOPA30GOpHBIM
KpaHaM BOJbI OTIIHYAETCA OT HOPMHPOBAHHOM, TO
TpeGyeMblil pacxoil BOabl HaxomsT 1o ¢hopmye

g" = g" (55— 19/(t" — 19, (10.1)

rae ¢™-HopMa pacxoma ropsueilt BoABl Ha OIHOTO
notpebuiens npu (™ = 55°C, t—remmepatypa ropsueit
BOBL, MocTynaromlmedl k BogopazbopHomy kpany, C;
1~ remuepatypa xonoaHoi Boust, 'C (pr OTCYTCTBUM
foMee TOYHMIX JAHHBIX NMpuHUMaetcs pasHon 5°C).

Ecny 347d4HBl pacxol W TeMIEPATYpd cMe-
Iannoi (moTpebaseMoii) Boabl, TO PAacxofd NOJ-
BOJIMMOI K CMECHUTENIO TOpsiYed BOOBI q'l B OTOM
cily4de OTpEeNeNstoT 1o Gopmyie

h h (4h h
q" =gty — )" — 17, (10.2)
rae q:'m ,1,, PAacXoJ M TeMmIepalypa CMeIlaHHOH BORL,
t" W [F-TeMuepaTyphl TOpAYEl M XOJONHOW BOJIHI,
HOABOAMMOM K CMECHTEIIO

[loTpebneHne ropsdeit BOABI HE OCTACTCA
MOCTOSIHHBIM KaK [0 Y4C4M CYTOK, TAK ¥ O JHIM
Hepenn (puc. 10.1-10.3). B cBssu ¢ stum pas-
JIMYAIOT;

CpEJIHMH 34 HEJEI0 OTOMNTENBLHOTO NEPHOIA
pacxoj BOAbL B CYTKH HAa OJHOTO moTpeGuTens
(nopmy)—qp,.. A/cyT;

pacxoj BoObl B CYTKH C HAuOOJBLIMM BO-
JonorpebieHueM Ha OIHOTO HoTpebuTessa (Hop-
My) - qh, afcyr;

CpeHMii PAacXoJl BOABI B Y4C HA OIHOTO
noTpeduTens 3a HEAENIO OTOMUTENLHOTO NEPHO-
m qn 3%

cpeaHui pacxonq BOIbI B HaC Ha OJHOIO
noTpeOuTeNs 34 CYTKH ¢ HauOONBLIMM BOONOT-
peGrcauem - gy, ., 1f4;

MAKCHMAJbHBIH Pacxol BOIBI B 4ac HA Of-
HOro noTpebuTeNs 3a CYTKH ¢ HaubOJBUIMM
BOZONOTpEbICRIEM — g}, |, J1/;

MTHOBEHHBIH (pacueTHBI mis Tpy6) pacxon
BOIBI NPOJIOJDKMTENLHOCTIO 1-3 Mun— ¢, n/c.

Hopma pacxona ropsiuei BOIsI B CPE/IHEM 34
CYTKM OTOMMTENBLHOTO TEPHONA q: . J/cyT, wu
HOPMd4 pACXOJia TopsuceH BOAB! B CYTKH ¢ HAH-
GonplnM BoJoNOTpebIIeHNEM - %, ni/cyT, npHBe-
JieHsl B Tabu. 2.2.

O6muii cpeaHEuacoBOM pacxoj BOAbI, M>/u,
34 HEJEIIO OTONHTENBHOTO NEPHOAA ONPENEIISIOT
mo dopmynam:

JUIS TPYNNBI O{HOPOAHBIX NoTpedutesnci

g = q",, U/24000, (10.3)

tae U-—ynucno norpebuienei;

9" %
100 s
80
60
I
|
5
40 S
—_——b el - - ..._._.._._.J_...__ L -_4._ l
20 B g
M e }:
SN
, \'\j"\n\n\
2 4 & 8 10 12 14 16 18 20 22 24
YACHI CYTOK

Parc. 10.1. I'padux pacxoaa ropaveil oAbl B kNjAoM AoMe (10 3aMHCAM pacXojiovepa)
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Puc. 10.2. Tpadnk ornocurennHoro pacxoga ropaueit Boxm B
KBapTaNLROH cacteme na 4500 xnreeit
I 3a Boixoano# gedp; 2-3a pabounit nenn; 3 cpemHmit 3a
BBIXOAHOW NieHb; 4 CpelHUi 3a Heleio; 5 cpenuui 3a pabouni
nient

9% 2/cym
140)
12 -
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% //
80 o < )
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Pac. 10.3. T'padux pacxona roaw na ouoro norpednrens no AusM
Hene

JUIS TPYOINBl PAa3HOPOAHBIX HOTpeduTesnen

a4 =3 qh . U:/24000, (10.4)
1

re Y, —CymMMa IPON3Be/eRHil COOTBETCTBYFOINUX CPeaHe-
1
CYTOYHEIX PAcXo0B BOAB! HA YHCJIO OAHOPOJHBIX MOTpE-

ouTenen.

MaxcumanpHblil  4acoBO# pacxonl ropsuci
BOBI B CYTKM HamGoabllero Bogonorpebnenus
qh. M3/, OmpenensIOT Tak Xe, Kak IS XONOJ-
HOro BonocHaOxenus mo dopmyne (2.6).

Ilpy oaHOPOAHBIX NOTPEOUTENSIX B LENSAX
YHPOIUCHHS ONpEeAeNcHUs MAKCHMAIbHOrO0 4aco-
BOFO pPACX0Aa BOJbI JOMYCTHMO HCHONB30BATH
MOHATUE «KOIDDHUIMEHT HacOoBOM HepaBHOMED-
HOCTH», TIOI KOTOPHIM NOHHUMAETCS OTHOLLECHHE
Ky = gheu/qhe.m- Ecma 3Hauenne K, M3BECTHO, TO

(10.5)

qﬁr.u = qﬁr,m Kh‘

Hns onpencneHus 3uauenuit K, mpensapu-
TENBHO PACCYMTBHIBACTCS MAKCHMAJILHBINA 4ACOBOM
pacxos ropsiueiil BOIp! 0 METO/MKE, TIPUBEACHHOM
B IJ. 3, W CPEIHEYACOBOH pacxox BOIBl TO
dopmyne (10.3).

Pesynprathl onpenenenus K, mo dopmyne
(10.5) mna xunbix 30aHHH B 3aBHCHMOCTH OT
yucla xHTesied N NpHUBeeHBI HUKE:

N, wel 150 250 350 S00 700 1000 3000 6000 10000
K, <. . . 51543 41 375 3,5 327 285 27 26

Ilpumeyanne. ITpuxoxsimuiics Ha OHOro
noTpeOHTENs MaKCHMANbHBLI Y4aCOBOM pacXof
BOAbBI B CYTKM HamOOJIbiEro BOJONOTpeOJieHus
HEJIB35 OTOXICCTBISTH C HDUBOAMMOI B Tabu. 2.2
HOpMOM paCXofa Ha OJHOTrO NMOTPeGHTENS B yac
Hanbonsliero BomonoTpebnenus. Tlociennion
CHIENYCT pacCMAaTpHBaTh Kak HEKOTOPBIA mpenen,
KOTOPBIA NPUMEHSICTCS TOJBKO JUIS ONpe/IeIICHAS
BEPOATHOCTH JCHCTBHS MPHOOPOB H CTAHOBUTCA
PABHBIM ¢f,, TOJBKO TPH GECKOHEUHO GOMIBIIOM
yucsie npuGopos.

Cpeaneyacosoit Q%, xBT, ¥ MakcuManbHbIii
yacoBoit Qf., kBT, NOTOKH TemmoThl, HeOOXOMH-
MBI€ /1151 IPHFOTOBJICHHSI FOPSYE BO/IBE, C YUETOM
NOTEPL TEMIOTHI TPYOONPOBOAAMH, ONPENENSAIOT
no gopmynam:

Q% = L16¢"%(55 — 1) (1 + K*);

O = (10.7)

tie ¢’ ¥ ¢}, — COOTBETCTBEHHO CPEARMI N MAKCHMATLHBIH
YACOBBIC PAcXOfbl TOpsYell BOMBI, M>/u; K'-kodopdu-
OUEHT, YYHTHIBAIOIMMA IIOTEPH TEINIOTH TPy6amu, mpu-
HAMaeMuii nmo 1aGn. 10.2.

(10.6)

L16(qh + ¢5 K (55 — 19,

TABJIMLIA 10.2
3HAYEHUE KO3®OUUMEHTA TEIUIOBBIX MOTEPH

TPYBOIMPOBOAAMUA
THO CHC1EMBI TOPAYETO 3navenne K*
BOAOCHAOKCHHS
PR HATRIRE 6e3 BapyxHbIX
HAPYXHBIX pal- pachupeaeIn-

ﬂpeﬂej'llll FeJIbHBIX TENBHBIX CeTeR
CeTell TOPAYEro  TOPSAYEro BOAO-
BOAOCHAOXKEHUs CHAGXKeHus

or UTN
Be3 uonoteduecymuTenei ¢ 0,15 0,1
M30JIKPOBAHHBIMA CTOSKAMH
C noJIOTEHLECCYHMTENAMA H 0,25 0,2
H30JIMPOBAHHLIMH C10AKAMH
C nonoreHueCYINHTEIAMH B 0,35 0,3

HEU30JIMPOBAHULIMI CTOSIKA-
MH

Tipameuanne, Ilpu BeBojse ¢opmya (10.6) u (10.7) npunsro:
wioThocTh BoAbl 1000 kr/mM>; TemtoemkocTh Bomsl - 4,19 xJIx/
Jxr- C)
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B JjeTHMit nmepuonx TEIIOBOH HOTOK, HEOD-
XOJUMBIH JUIs NPUrOTOBJIEHWN Tropsdedl BOJBI,
YMEHBIIAETCS ¥ Haxoautes mo dopmysie

Q% = Q% K, (55 — 19/(55 — 19,

rae K, ~xo3¢pdunnenT, yUuTHBAIOIINI CHINKEHHE JETHErO
pacxona BOALW TO OTHOIICHKIO K 3MMHEMY; OpU OT-
cyrctBEM NaHHelx K, npuEmmaercs papseiM 0,8, 3a
KCKJIIOYEHHEM KYPOPTHBIX M IOXKHBIX I'ODOMOB, [f
koropuix K, = 1; ¢S u t°~nernas (15° C) u suvuas (5°C)
TEMNEPaTypsl BOABI B BOJOHPOBOZE.

(10.8)

10.4. IIpoexTrpoBaHie
HEHTPATH3OBAHHBIX CHCTEM

OCHOBHEIMH JIEMEHTAMH LEHTPATA30BAHHRIX
(UHPKYJISIHOHHEIX) CHCTEM TOPSHYEre BOAOCHAG-
XEHHS ABJIAIOTCS: YCTAHOBKA IO NPUTOTOBJICHHIO
ropsdeil BOABI, MONAIOUIME W IUPKYISIHOHHBIC
TpyGonpoBoAkl, BOAOPa3OOPHbIE Y3JIhI, HUPKYJIs-
IHOHABIA Hacoc.

Bonopa3bopHEIie y3JIbl COCTOAT U3 HONAIOUIUX
A UHPKYJISIMOHHKIX CTOSKOB, HONOTEHIECYIIUTE~
ne#l ¥ TMONBONOK K BOIOpazbopHeIM mpuGopam.
MonoTeHuecyuTesn 00A3aTENbHE B BAHHBEIX |
IYWEBbIX KOMHATaX OONBINMHCTBA 3JAHWHA (KH-
Jble TOMa, YYpeXIEHHsS COmMabHOTO obecrede-
HEs, J1e4eOHO-NpOGMUIBKTHICCKHE  YIPEXKAEeHU,
noMa OTAbIXa, IIKONBI, FOCTHHHIBI A T.11.). OHHK
NOMHMMO CBOEr0 TPSAMOTO HA3HAYCHUS CIYKAT
ellle ¥ OTONMMTENbHBIMH NpHOOpaMu, obecnevu-
BAIOINMMH B 3THX KOMHATAX NOBBIICHHYIO TEM-
nepaTypy Bo3myxa. B ciywasx xorma cucTeMhbl He
HAMEIOT IUPKYJISIHOHHRIX TPyOOHmpOBONOB, HOp-
M3MH JIOTIYCKAETCA NIPHCOCAUHEHNE TONOTEHIECY-
maTeneil K cHCTEME OTOMIEHUA, C YCTPOUCTBOM
OTIENbHOM BETBU M 00ECTIEYEHNEM KPYIJIOr OJI0BOM
HUPKYJIAIMH BOJBI B 3TOH BETBH.

Ha puc. 10.4 moxa3aHa JIEeMEHTapHaA CXEMa
cucreMel I'B ¢ Bomopa36opHRIME y31aMA, COCTOS-
UMY K3 TApHBIX (NOJAFOINETO ¥ HHPKYJISIUOH-
HOTO) cTosikoB, [lpucoenvHennde, MOKA3aHHOE HA
puc. 10.4,a, cnoxso B MoHTaxe H oOpasyer
MHOXECTBO IMPKYJSUAOHHEIX KOJIEN, 3aTpyHHS-
JOIIMX PACTIPEIEICHAE BOIBI MEXIY OTACHbHLEIMUA
IpHEOpaMH, HO3TOMY B HACTOSIIEE BPEMS OHO HC
npumensiercs. [locnenosaTelibHOE TPUCOENHHEHAE
TOJIOTEHNECYHIATEICH [0 CXeMaM, IMOKa3aHHBIM
na pac. 10.4, 6 u 6, npomie B MOHTAXE M PETryJIH-
POBKE DAacxoma BOIBI 1O OTJEABHBIM Y3JaMm.
IMpucoenvrenne, nokasanHoe Ha puc. 10.4,6, Teo-
PETHYECKA HSKOHOMUYHCE TPHUCOCAWHEHUS, TOKa-
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Pac. 10.4. Diementapaas cxema cacremsl I'B ¢ napunivma cronkame
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Pac. 10.5. Tpunmnmaibabie cXeMbi KO n 00n

BOOPaIGOPHLIX YI/IOB

3aHHOro Ha puc. 10.4,6, Tak xax Npd OJAMHAKOBOM
TeMIEpaType BOJAB! y Hayana TONAIOUIErO CTOSKA
TIpU TIOCJHEHEM NPHCOEAUHEHUH TpebyeTcs Mpo-
nyckatk 4epe3 y3eda Ooubllie HUPKYIANHOHHOM
BOJBI JIAS TIOJMYYEHUsS OAMHAKOBOW TEMIEPATyphI
BOOB! B NallbHel BOAOPa3OOpPHOH TOUKE BCIIEACT-
BHe GOABLIAX MOTEPH TEIUIOTHI y CTOSIKA C HOJO-
TeHLEeCYIMTENAMH. TIpakTuieckd Ig JIy4LIero
TIPOTPEBA NONOTEHNECYIIHTENEH INPEANOYHTAIOT
TIPEMEHSATh BapHAHT, TOKa3aHHBIA HA puc 10.4,6.

B xBapTanbHBIX CHCTEMAX YHUCIO LUPKYJIS-
HUOHHBIX KOJIEN] 3HAYATENRHO YBEJUYMIIOCH, 4TO
YCJIOKHHWIO MX HAYaNbHYIO U IKCIIYaTALMOHHYIO
perynupoBkd. B 3HawntensHO# Mepe 3TOMY cmo-
coOCTBYIOT M NPAKTHKYEMOE B HACTOSIEE BPEMS
OTCYTCTBHE B Ka\/IOM 3JlJaHUM BHYTPEHHMX pac-
TIPeNIETATENRHBIX TPYOOIPOBOAOB M TIPHCOEqHHE-
HUE OT/ACIBHEIX BOAOPA3OOPHBIX Y3JIOB HEMO-
CPEACTBEHHO B OT/ENIbHBIE BETBH KBAPTAJBHBIX
Tpy6OnpoBOJIOB.

B nocnepuue roxsl B 3NAHHSX BRICOTOH B
5 oraxeir u DoJsiee YacTh HONAIOINMUX CTOSKOB
(HAIPMMED, CTOSKOB O/THOM CEKLIMH KHIIOr0 I0Ma)
00BeIUHAOT B OJUH BOAOpa3bOpHBIA y3en ¢
€IMHBIM UPKYNAONOHHEIM TPYOOTIIPOBOIOM (PHC.
10.5). Takoe pellenne HE TONLKO COKpAaIUAeT
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p-J

BEPXHAR 30HA

HVKHAR J0HA

Puc. 10.6. [Npunymaasias cxema I'B B BhICOTHBIX 3ammax

4HCI0 UHPKYJIANHOHHBIX KOJEH, HO U TO3BOJISCT
YBENHYUTHL [UAPABIMYCCKOE CONMPOTHBIIECHUE OT-
JENBHOTO Y374 ¥ 1€M CaMblM INOBBICHTH T'HA-
PABIIHYECKYIO YCTOHYMBOCTE CUCTCMBL.

B ceKUHOHHbBIE Y37bI OOBEAMHSAIOT OT TPEX 10
ceMM BOJOPA3DOpPHBIX cTOAKOB. omnyckaercs He
3aKOJIbIOBBIBATL CTOSIKM TIPU NMPOTSKCHUU KOJIB-
LYIOLHCH TIEPEMBIYKH, IPEBhIIIAOUIEH CYMMAPHYIO
[IPOTSDKEHHOCTh HPKYJISIUOHHBIX cTOsKOB. Kons-
HYIOIINE TICPCMBIYKH HPOKNIAABIBAIOT: IO TCILIOMY
4epAaky, 110 XOJOZHOMY 4YepHAaKy MpH TEIUIOH3O0-
nsimK TpyO, MO MOTONKOM BEPXHEro JTaxa IpH
MoAa4e BOJbI B BOAOPa3bOpHbIE CTOAKH CHU3Y MM
1o noJiBajly NMpH Mojlade BOAbI B CTOSKHU CBEPXY.

Tpu ykazanHHOM OObEAMHEHNM B 3/IaHUAX AO
12 sTaxkei 1enecoobpa3Hbl HIWKHSS pa3Boaxa Tpyd
K y3J1aM H BEpPXHEe KOJIbLICBAHUE CTOSKOB (CM. pUC.
10.5,4); B 3/1aHusAX ke Bbiwe 12 31axedl ¢ uenbio
yMEHbLIECHAS 1aBeHUs Ha mpubopbl NpeanovTH-
TejbHEC BEPXHsS pa3BojKa K y3jlaM H HIDKHee
KoJiblieBauMe c105K0B (cM. puc. 10.5,6). [lpu
OTCYTCTBHH KOJbLEBAHAS BOJOPa3bOpHBIC y3ibI
TIPOEKTHPYIOT, KAK MPaBHIIO, € NMAPHBIMH CTOS-
KaMH, HO ¢ OOBEIWHEHMEM HECKOJIbKHX IMPKY-
JIAUOHHBIX CTOSIKOB B oauH olumii Tpybompo-
BONL W TIPHCOCAMHEHHEM €ro K UMPKYJIALUUOH-
HbIM MAarHCTPaJIBHBIM TPyOOIpPOBOAAM B OJHOM
Touke (cMm. puc. 10.5,6). B atom cnysae nomyc-
KacTCsl YCTAHOBKA MONOTEHIIECYLIATE/ICH Ha nup-
KYJISIMOHHOM CTOSKE.

B 3pmauusix BeicoTroi Gonee 50 M (cBuie 16

sraxeit) cucremy I'B jienar mo BepTHKajim Ha
OTACIBHBIE 30HBI ¢ CAMOCTOSTCIBHBIMH Pa3Boj-
KdMH H OTICJIbHEIMA CTOSKAMM [JIS KAXIOH 30HbI
(puc. 10.6). DTO CBfA3aHO C OrpPaHHUYCHUEM [O-
MyCKaeMoro JaBJICHAH Nepel] BOA0OPa30OpHOH u
BOAoO3anopHo# apmarypoii go 0,6 MIla.

Ha puc. 10.4 nupkynsUHOHHBIA HACOC BKIIIO-
4YeH TI0 YUCTO LUPKYNAIMMOHHOU (TOHU3UTENBLHOIM)
cxeMe, T.€. O HarpeBaTens. Takoe BKIOYCHHE
HAcOCAa JKOHOMUYHO TP MABJICHWU B BOJOHPO-
BOJE, JIOCTATOYHOM Ui paGothl cuctembl I'B.
B Tex ke BeCbMa PACNPOCTPAHEHHBIX CHYy4YasiXx,
KOIla aBJCHUE B BOJOIPOBOJE (MM JaXe nocie
TIOBLICHTENIbHBIX HACOCOB HA XONOJHOH BOJE)
HEIOCTATOMHO A (PYHKIUOHUPOBAHUS CHCTEMBI
I'B, uMpkyJISIHOHHBIA HACOC BKJIIOHAKOT TO UHUp-
KYJISLIHOHHO-TIOBBICHTEIILHOM CXEME, pacroaras
ecro nocie noporpesa (Ha puc. 104 mokasano
NIYHKTUPOM).

Ilpu 3HauUTEALHOH OCTATOUYHOH IHPKYISLHHM
BOABl B CHCTEME TIpM MAaKCHMAaJbHOM BOJ0p33-
Gope [K. >0 B dopmyne (10.14)} ycrpausator
o6BoiHON TPYOONPOBOJL BOKPYr TEII0OOOMEHHUKA
(uaM yacTH €ro), rae NPOMCXOAMT HOJOTrPCB
CMCLIAHHON BOJONMPOBOJHON M LMPKYJISUMOHHOR
Boabl (cM. puc. 10.4). Ilpu sTOoM yMeHbLUaeTCs
rpebyemoe ans cucieMsi I'B nmaBneHue B xoson-
HOM BOJONPOBOjIE, TAK Kak NpH OONLIIOM BO-
J10pa3bope, KOraa pa3HOCTb JABJICHUIM B TOUKax A,
A’ u touke b 3HAYUTENbHA, YACTh LUPKYJISUUOH-
HOH BOJBLI MPOXOAMI HO NEPEMBIYKE, MHHYS
monorpeatens. Ilpm manoMm ke Boaopasdope,
KOrjla TOTEpU JIaBNEHUS MEKIAY ToukaMu A4 H
b manel, 50JIplad 9acTh UHPKYJISIAOHHON BOMABI
NPOXOJMT Yepe3 HOAOTPEBATEIb BCIEACTBUE Gollee
3HAYNTEIIBHOIO THIPABINYECKOrO CONPOTUBIECHUs
TIEPEMBIYKH.

Metonnxa nopdopa amamerpa TpyObi mepe-
MBIYKM mpuBeAeHa B . 10.5. s okcIulyaTanioH-
HOU 1O/peryJIMPOBKY CONPOTUBICHMS TIEPEMBIYKU
NpA OTKNOHEeHHH (DAKTHYECKHX TIOTEPh NaBICHUS
B MOJOrPEBATENE OT PACYCTHHIX (HATIPUMED, TIDH
OTJIOXEHHSIX HAKUNM B NMOJOrpeBaTeNdX) Ha Ic-
PEMBIYKE YCTAHABIMBAIOT DETYJIHMPOBOYHBLIA BEH-
THIIb.

10.5. Pacuer
HEHTPATIH30BAHHBIX CHCTEM

Boaopasbopubie y3ibl. B 1upKyISIHOHHBIX
M TYNHKOBBIX cHCTeMax 0e3 KONbUCBaHWS TOLA-
FOUIMX CTOSKOB DPACYETHHIC PACXOABI BOJAB Hd
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OT/IENIbHBIX YYACTKAX NOAIONIEr0 CTOAKA OLpENe-
AMOT TIO TEM k¢ GopMysiam, YTO M LIS XOJNOJ-
noro Bojocnabxenus B macrosmee Bpems B
HeASX THOMH3AMMA M MHOYCTPUAIM3AUMU CTPOH-
TENLCTBA JWAMETPHI  BOJOPa3BOPHBIX CTOSKOB
OCTABJIAOT, KAK NPABKIO, HEM3MEHHBIMHU TIO BCEil
BBICOTE 3/IAHAS U OUPENEISIOT UX N0 PACHETHOMY
PACcX0y BOABI JUISL BCETO CTOSKA B ICJIOM.

Tpr KOJbIEBAHHM YaCTH TONAIOLIUX CTOSKOB
pacyeTHBIA PACXO/ BOABI MO OTHAEILHOMY CTOSKY
q , HaxopaT no dopmyse

a5 = 0,745, (10.9)

£I€ gl —pacyeTHRl pacxom BOABI NO CTOSKY, JIC,
onpe,ueﬂaeMbn?l TakK Xe, Kak H 414 X0JIOQHOro BOIlOC[ldG-
KCHHA, 6e3 KOJIbUCBAHM A

PacueTHBIE PACXOMBI BOJIBL, 4 CIIEAOBATEILHO,
A IMAMETPHI CTOSKOB, NPH KOJIBIEBAHUM HOJIY-
YalOTCH MEHBUIMMH, HeM B HE3aKOJIBIIOBAHHEIX
CTOSKaX, BCJCACTBHE YErOo YMEHBUIAETCH CTOM-
MOCTh Y3JIOB, OCOOEHHO B MHOI'O3TaXHbIX 371a-
wusx  TeopeTHYECKH e BO3MOXHOCThE YMEHBIIIE-
HHsl PACYETHBIX PACXO0B BOJBI MO CTOSKAM TIPH
WX KOJIBIEBAHUH OCHOBBIBACTCA HA OTCYTCTBUHM
O/IHOBpeMEHHOT0 Hanbobiuero orbopa BOABL M3
BCEX CTOSIKOB H BO3MOXHOCTH {ICPETEKAHUS BOJIB
¥ BOJIOpa30OpHEIM KpaHaM HamboJice HArpyxeH-
HOTO B JaHHbII MOMEHT BPEMCHM CTOSIK3 Hepe3
MEHEE HATPYXCHHBIC CIOAKH M  KOJLUYIOINYIO
nepeMbIaKy. JlnameTp Tpy6 TOnaroiMx CTOSIKOB
# NOABOJNOK K HUM moaOHMPAaOT IO CKOPOCTH
BO/IbI, IPWHUMAs ee He Oosee 1,5 m/c. Quamerp
KOJIbLIyIOLIEH TIepeMBIYKU TIpH O0beIMHEHIH CTOS-
KOB TPMHUMAIOT HE McHee AMaMeTpa Croska. B
NOABOJIK3X OT CTOAKA K BOAOPa3BOPHBIM IpH-
GopaM cxopocTk BoJbl GepyT He Oojee 2,5 Mm/c.

Mpu onpenesieHuy NOTEPhL HANOPA MO CTOAKY
Ha OCHOBAHHH TEOPETUYCCKHX U IKCICPHMEHTAJIb-
HbiX JAHHBIX NPHHUMAIOT, YTO BeCch BOJOpa3bop
CTOSIKA COCPEIOTOYEH B OJIHOI TOYKE, OTCTOSAILEH
OT Hayana JBIKEHMSA BOJAbL N0 crosiky Ha 40%
obweit MmmHel crosika. Ilpu mocnenosarTenrsHOM
PACMOJIOKEHHH TIOJIOTCHUECYIIMTENIeH Ha MOJaro-
weM cToske B OOLIYIO AJIMHY CTOSKA BXOJAT Kak
NOJIOTECHIECYLIUTEIN, TAK W OTBETBJICHUS K HUM
OT BEPTUKAJIBHOM 4aCTH CTOSKA.

Motepu Hanopa, M, 10 TpyOOIPOBOAAM y3ja
HaxomaT no Gopmyse

Hi, =4d(1 + K)1073, (10.10)
rae (—yAeNbHBIC IOTEPH HANOPA, MM, HA TpEHHE, Onpe-
JIESEMBIC C YIC10M YMCHBILICHHAS BHY1PEHHETO JHAMCT Pa
TPY6 PasnHMYHOrO pond OTIOKEHHSIMH, BEJMYMHA KOTO-

PBIX 3aBUCHT OT KA4YCCTBA ﬂOCTyﬂa}O[ﬂCﬁ B CHCTCMY BOIbI
(OpH OI1CYTCIBHH JIAHHBIX TOJILMHY OTJIOXKEHHH MOXHO
B IEPBOM TIPHOAMKEHHM NPHIAMaTh no Tabn 10 3),

/- nmmna yvacrka 1py6sl, M, K~ KO3((ULUEHT, yYH IEI-
BalOH_ll/Iﬂ JONOJIHU [eJILHbIS 1I0TEPH HABJICHHS Ha MCCTHLIC
COIIDOTHBJICHMS. ¥ paBHBmM  0,5-- U1 Booopa360pHbIX
CTOSKOB ¢ nojoTeHnecymuteaamu, 0,1-to ke, 6e3
noJioTeHuecyuuTener, 0,5 s OTBETBICHME K CTOAKAM
ot maructpaleii, 0,1 - anst MUPKYIAUMOHHBIX CTOAKOB

LioTepu Hamopa B KOJIbLYIOUIEH HEPEMBIYKE
HE YYHTHIBAIOTCH.

HAns 3akpriTeix cucteM I'B Ges o6paboTku
BOJOIPOBOJHOR BOJEI, NpH NOADOpE AUMAMETPOB
TPYD MOXHO KCNONB30Barb TAGIUIBI U HOMO-
TPaMMhI, OpeJHa3Ha4YeHHbIe IS XOJIONHOro BO-
jpomposoja OfHako, NMPU 3TOM CIEAYET Y4YUTEHI-
BaTh, YTO MPU OJHOM M TOM XKE PacCXole BOJIbI
CKOPOCTH BOJR M TNOTepuM Hamopa B Tpybax
ropavero BOJAOCHAOXKeHNs C OTJIOXEeHHsIME OyayT
6oabite. IMosToMy nanHkble, nony4aeMele mo Ta6-
JIMIIAM M HOMOTpaMMaM JUISt XOJIOJIHOrO BOJIO-
1IpOBOJA, CICHYET YBEIUMYMBATh, YMHOXKasfd UX Ha
COOTBETCTBYIOUIREG KOPPEKTUPYIOUIME KO3DbHIm-
edThl. K,~Aia ckopoctd Bonsl u K,— s yaeis-
HEIX TIOTEPHL Hamopa. 3HaYCHUS KOPPEKTUPYIOLIAX
koapdunmentTos K, u K, Iist BOJBI MOCKOBCKOIO
BOJOOTIPOBOAA Jlausl B Tabi. 10.3.

TABJMLA 103
3HAYEHUS KOPPEKTUPYIOUMX KOOOULIMEHTOB
KWK,

Juameip, MM,  VMeHpllieHue aMaMerpa, K, K,
TpyGBI MM, BOJICNCTBHE 3dpaci anus

(no CHulT 2 04 01-85)
HOMA- BH):] PeH-
HATb-  MMH
HbiX
15 157 3,6 387 1,68
20 212 3.8 277 1,48
25 27,1 4,0 2,34 1,38
32 35,9 42 1,93 1,28
40 41,0 43 179 1,26
50 530 4,5 1,61 1,20
70 69,0 4.6 1,44 1,15
80 82.0 48 137 113
100 100,0 5,0 1,3 111
125 1250 52 1,28 1,09
150 150,0 5.4 123 1,08

B cucreme ropsiiero BojocHaGkeHus ¢ He-
TOCPEJCTBEHHBIM OTOOPOM BOJBI H3 TEIUIOBBIX
ceTel, a TAakXe B CHCTEMAX C COOTBCTCTBYIOWIEH
06paboTKOIt BOJBI OTHOKEHUS B TPyBax OTCyTCT-
BYIOT, M 3HaueHMs ko3hduuuentos K, n K, pasub
eJIHHHIIE
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Ilpn oTcyTcTsuE BOjOpa3bopa Tpebyembrit
pacxo/l UPKYIAMOHHBIA BOJIbI, JI/C, ONPENENSIOT
BHauase 1718 HanboJiec YAaleHHOro (AajIbHEro) ot
HogorpeBatesis y3aa no gopmyne

g = QM /103AcC, (10.11)

rae Q¥ -norepu TemnoTsl, BT, BceMH nONarOIEMK TPY-

GONpoOBOAAMH y31a, Af Y — NONYCTAMOE OCTHIBAHME BOJIBI,
°C, HA ee NyTH OT pa3BOmAIEIO Tpybomposoxa mo
JaJibHEH BOAOPa360pHONR TOYKH CTOSKA, KOTOPOE npu-
HuMaroT paBEbM  5°C—uis 37aHMH BBICOTON O de-
Thipex 9raxed u 8,5°C— cBbillle YETBIPEX 3Taxkei,

C~ Ten10eMKOCTh BoAbl, parHas 4,19 kIx/(xr °C).

OO6miee OCTHIBAHAE LWMPKYJISLMOHHON BOJIbI OT
nojiorpesaTesns A0 JaJibHEH BOJIOPa3OOpHOM TOY-
KM He JonkHO npesbiuatk 10°C.

IoTtepu TenjI0TE HOMAOIAMH TPYOONPOBO-
JIaMM BCEro y3Jia HaXOJAT 1o (opmysie

1
M=YQ.l, (10.12)
1

rae Q,~morepu TewioTH, Br/M, | M Tpybomporoma
AaHHOTO JIWAMETp4, NpHHHMaemble no Tabn. 104, /-
[TAHA YYacTKa, M, TpyGOlpoBOJa NAHHOIO auamerpa

TABJMILIA 10.4

IOTEPU TEINJIOTBI TPYBAMM CEKLIMOHHBIX Y3JIOB

Mewio ¥ cr10cod npokisanaku

Tennonotepn, B1, 1 M TpyGonpoBoad aMamMerpoM, MM

15 20 25 32 40 50 70
T'nasuble MOAAIONINE CTOSKA (H30JKPO-
BAuHblE) OPH LPOKNagke uUx B uripabe
¥ 14 B KOMM}yHAKAUKOHHON [Iaxie - - - 19,72 22,16 27,14
25,29 28,42 348
Bonopa3s6opHbie C105KkH# (H30,1MPOBA-
Hble) NPH TNIPOKIA/IKE MX B LLAXTE CaHH-
1APHO TEXHHYECKOH KkabuHbl, B Gopo3le
W B KOMMYHHKAUMONHOK 1liaxre _ _ -
6c3 HOJOTCHIECYIIN Ie.[eH 11,25 12,53 138 15,66
14,85 16,47 18,21 20,65
C N0JIOTEHIECYINHTEIAMEA 20,65 24,01 29,35 B -
27,14 31,67 38,63
Bonopas6opuble c1osiké (HEH3OINHPOBAH-
Ible) UPH BPOKNAJKE MX B IIAXTC CaHH-
1apHO-TeXHAYECKOH KaOuHbI, Oopo3fe,
KOMMYHHKAHOHHO INdXTe WA OTKPBITO
B BAHHOW KOMHA1€, KyXHe 24,01 29,58 35,03 43,85
31,67 38,98 46,17 57,77
PacupenesmresisHbe 1py6onpopos:
(B30.IMPOBAHHbIE) B NCIKMOYAIOINHE YHa-
CTKHA CrOSKOB (MOAAOINNE)
B IOABAJIE M Ha JIECIHAYHOU K.1¢1Ke 15,66 17,4 19,14 21,81 24,13 27,14 33,18
19,26 21,34 23,55 26,8 29,7 33,41 40,83 ,
Ha TEIJIOM YepadKe 13,46 15,08 16,59 18,91 20,76 23,43 28,54
17,05 19 14 20,99 23,89 26,33 29,69 36,19
HAa XOJOAHOM Yeplaxe 19,26 21,46 23,55 26,91 29,69 33,41 40,83
22,85 25,4 27,96 31,9 35,26 39,67 48,49
LupxyasuroHuse Tpy6onposoast
B [I0/BaNE (U30JIMPOBANHbIEC) 12,64 14,04 15,43 17,52 19,37 21,81 26,68
16,24 18,1 19,84 22,7 24,94 28,07 34,34
Ha e(LI0M yepaaKe (A30JHPOBAH-
HbIE) 10,44 11,6 12,76 14,62 16,01 18,09 22,16
14,04 15,54 17,17 19,6 21,58 24,36 29,81
Ha XONOJHOM YepAake (M30Nupo-
BAIHbIE) 16,24 18,09 19,84 22,5 24,94 28,07 34,34
19,84 22,16 24,24 27,49 30,51 34,34 4199
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Hpodoamncenue maba 10 4

Mecro H cnoco6 NPOKIajKu

Terionorepy, Br, 1 M TpySonpoBoia IHaMETPOM, MM

15 20 25 32 40 50 70
B [IOMEUIEHHAX KBAPIUPBI (He-
H30NHPOBAHHHE) 23,2 28,54 33,87 42,46 49,88 60,32 83,52
31,2 38,4 45,59 57,07 67,05 81,08 112,29
HA NECTHUYHOW KJIETKE (HEW30JIHAPO-
BaHHBIE) 27,26 33,52 39,67 49,65 58,35 70,53 98,02
35,26 43,38 51,27 64,26 75,52 91,29 126,90
LIMpKy1SUWOHHEIE CTOSKH TNIPH NPOKJiaa-
Ke MX B IITpabe CaHWTapHO-TCXHHYECKOH
xaGWHbl MIH B BAHHOH KOMHATe
H30JIMPOBAHHBIE 9,74 10,9 11,95 13,57 14,96 16,94 20,65
13,34 14,96 16,36 18,56 20,53 23,2 28,3
HEH30NHPOBAHHDIE 21,58 26,68 31,44 39,44 46,4 56,03 77,95
29,58 36,54 43,04 54,06 63,57 76,79 106,84

Mpuvesanwe. Hax ueproil yxasaner rtemsionoreps | M TpybonpoBojga CHCTeM TIopsYErc BO/OCHAGKEHMSH, NPHCOSHMHEHHBIX K
3aKDBITHIM CHC1EMaM TeTUIOCHAOKEHHs, MO JePTOH K OTKPHITHIM CHCTEMAM TENIOCHAGKeHAs

Konu4YecTBO BPEMEHM, 3aTPAYHBAEMOro Ha
pacHeTsl 10 BOJOPA3DOPHBIM Y371aM, 3HAYHTENBHO
COKpauiaeTcss Npu MCNOJb30BaHMM TabGu. 10.5 u
106

Ipameuanne. IIpy cocranennu Tab6a. 10.6
NpHHATO: J¥aMeTphl Tpy6 mo Tab6n. 10.5, HOpMA
3aCEJEHAOCTH —4 4CJI HA KBApTHPY, NOTEPH TEMN-
notei Tpybamu —no Tabn. 10.4, mepenmaj Temre-
paTyp BOAK MO CTOSAKY IPH LUPKYJISIMOHHOM
pacxone—8,5°C.

Hna  yMEHBIIEHWS PpAcYETHBIX PACXOLOB
IUPKYJSIMHOHHOH BOJABI TO CHCTEME B LEJIOM
NpY CTAHAAPTHHIX Bojopa3bopHex y3iax CHull
2.04.01-85 pexoMmeHnyeT NpUHMMATh NOTEPH Ha-
nopa B HUX TPH LMPKYISIMOHHOM peXmume (1o
NOJAIOLIAM U IHPKY/ISSUMOHHBIM TPyBoIpoBo1aM)
1IpH 3aKPEITHIX CHCTEMAX TeluIocHabxenus ot 4 10
5™, np# OTKpBITRIX cuctemax—2 M. Ilpu sTom
BCE Y3J1bl CUCTEMBI JIOJDKHBI OBITH PACCUMTAHBI HA
O/IHO M TO € TaJACHNE HATIOPA C OTKJIOHEHUSIMM HE
bonee + 10%.

Pacnojlaraemoe majieHue Hanopa, M, IS
pacyeTa UMPKYJISIMOHHBIX TPyOONpOBOIOB y3na
H{; . HAXOIAT MO Pa3sHOCTH

Hﬁlzr.cw = Huz.cnr - sz,ur, (1013)

rae H,, ., —0puHATas NOTEps HANoOpa, M, MO y3ny B
nenom, H!, . —TOTepu Hamopa, M, MO NMOJAOLIMM TPYy-
6ONPOBOAAM Y3JId, NpvHAMaeMbie o tabn 10 6

Mo HaliieHHOMY pacxoly UMpPKYJISIMOHHOM
oasi B yuie (cMm. Tabn. 10.7) m mojydeHHOMY

sHayennio Hey ., MOAOHPAIOT JMAMETDP LUPKyNs-

TABJIMIIA 10.5

PEKOMEHAYEMbIE JUAMETPbI TPYBOHNPOBOAOB
CEKITUOHHBIX Y3JI0OB

MecTo npokianku Tpybonpososa PexoMenxyeMbiit

JHAMETD, MM

Bonopa36opHrie CTOSKH B 1Naxrax CaHu-
1apHO-TEXHHYECKHX KaOHH 3JaHHH  BHICOTOM
9-16 araxei 25

Jonoymirenbable CTOSKHA, NMPOKJiAaXBLBae-

MBIC B KYXHSIX Uil IOJaY¥ BOJABI K MOWKaM B
3MaHASX BHICOIOH 9-16 ITaxei 20

I'naBHBIE CTOSKM TOpsAvero BOXOCHAOXe-

HHsl TIPH BEPXHEH PA3BOIKE
B 3JAHHSX BLICOTOW 14 3Taxeil npu 06-
cnyxnnalmn Y34OM KBapTHP

7

50

110 70

B 3JaHMAX BRICOTOM 15—16 staxen 80
LIMpKyAUMORELIE BEPXHHE (MM HUXHHE)
YHACTKH KOJbLYIOLMINX NEPEMBIUEK, TIOAKIIIOYAI0
IMe YYACTKH NOJAroUMX TpyOGOoHpOBONOB NpH

06Cy KHBAHHY HMH BOJODPA30OPHEIX CTOSKOB

OJHOTO 25

ABYX 32

Tpex u Goliee 40

Ipameyanne. Tlpn BeIGOpe AMAMETPOB NEPEMBIYEK W NO.-
BOJAIAX YYACTKOB AONOJIHATENLHBIE C1OSKH B KyXHSX JOIMyCKae! -
CA He YUATHIBATL

HUOHHOTO cTOsKa. B HexoTOphIX ciyvasx s
TMOYYCHUA HYXHOro 3HaueHus Hi; . uUUpKyna-
NMOHHBIH CTOAK COCTABJIAIOT M3 TPyO IBYX CMEX-
HBIX NAMAMETPOB, OT MEHBIICTO K BosblIEMy TO
X0y BOIB

Ilpn Bepxmeit pa3sBoAke M HHXKHEH KOJbBILY-
IOIEll TepeMBIYKe B y3jax (B 3/1aHMAX CBhIiC 12
JTaxeil), a Takxe NpH Bonopa3bOpHBIX y3nax u3
NApHBIX CTOSKOB C OOBE/IMHEHUEM YACTH HX
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PACMETHBIE. JAHHBIE /Ui CEKUUOHHBIX Y3JIOB

TABJIMLIA 10.6

Draknocis UYucno croskoB Umcnio Pacuer- [Inuna TemnonorepnPacxon IMorepn nanopa, M, B Cxema nogaun
B y3ie KBAPTAP HLI pac-3Taxe- B 110JAOWIEN WAPKYJis- noJarolei YacTH y3aa  BOJAWI Ha BOAO-
B y3ll€ X014 HA CTOSKAa YacTH y3ia, LMOHHOM pasbop
B CaHM- B KyxHe BOLODA3-B CaHK- Br BOIBL, /C oy yupky- mp BOO-
Tapo- 6op g, rapuo- JISHHOHHOM  pa3bope
TEXHHU- sife TEXHH- pacxoue
4eCKOR Hdeckon BOMbI
Kabuse kabume,
M
5 2520 0,071 0,02 1,02
5 4 20 1,01 6 3025 0,085 0,04 3,24
7 3530 0,095 0,06 4,86
) 4538 0,128 0,09 4,31
9 4 - 36 1.4 6 5446 0,153 0,17 5,66
7 6341 0,179 0,28 6.85 Huxkusis pasBogxa
5 7211 0.172 0,19 7,52
12 4 - 48 1,67 6 7861 0,203 0,33 8,85
7 8472 0,239 0,58 1,13
5 7025 0,198 0,17 4,95
12 4 2 48 1,67 6 8235 0,232 0,32 6,75
7 9445 0,266 0,47 6,40
5 7060 0,199 0,29
14 4 56 1,84 6 8472 0,266 0,52 4,81
7 9884 0,278 0,88
5 8198 0,231 0,3 4,81
14 4 2 56 1,84 6 9608 0,271 045 Bepxnss passon-
7 11020 0,310 0,69 Ka
5 10589 0,299 0,28 3,19
14 6 - 84 2,38 6 12707 0,358 0,44
7 14825 0,418 0,76
5 14119 0,400 03 2,7
14 8 - 112 2.89 6 16943 0,48 0,49 Bepxusist passon-
7 19467 0,56 0.8 Ka
5 8068 0,227 0,32 2,34
16 4 - 64 2 6 9682 0,273 0,57
7 11295 0,319 0,89
5 12102 0,342 0,37 2,57
16 6 - 96 2,6 6 14523 0,41 0,57
7 16943 0,477 0,89
5 16136 0,455 0,36 2,84
16 8 - 128 3,16 6 19367 0,545 0,6
7 22591 0,636 0,87
5 9367 0,264 0,3 2,34
16 4 2 64 2 6 10981 0,310 0,51
7 12594 0,355 0,37
5 13400 0,378 0,32 2,57
16 6 2 96 2,6 6 15821 0,446 0,52
7 18241 0,515 0,79
5 6000 0,170 0,06 1,56 Hixasig pasBomka
9 4 4 36 1,4 6 6907 0,197 0,09 1,93
7 7815 0,221 0,14 2,25

UUPKYJISMOHHBIX CTOSKOB B OGLINH TPyOOTIPOBOJT
(cMm. puc. 10.5,6) Tpebyemsic moTepu Hamopa B
y3N€ TpH LMPKYJSHMOHHOM pPEXUME CHCTEMBI
HOJIYyY4alOT HMCKYCCTBEHHBIM YBEIMYEHMEM JUTHHBI

obuiero aas  y3na (y3JI0B) IMPKYJIALMOHHOTO
TpyOONpoOBOJa MJIM BCTaBKOH B Hero TpyOml
MEHBIIETO JMaMeTpa Hepel] IPUCOETMHEHNEM €TO
K IUPKYJISILAOHHONR MarucTpanu.
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Bo Bcex Ha3BaHHBIX CIy4adX TMOJNYYeHUE
TpeGyeMOii oTepy Hanopa B y3ie (y3jax) nyTem
YCTAHOBKHM JPOCCENMPYIOUMX guadparM MeHee
TIPENOYTUTENBHO, YEM UCKYCCTBEHHOE yIUIMHEHHE
ofuero IMPKYJISIUOHHOrO TPYyOONpoOBOaa, TaK
KaK ycTaHOBKA Auadparm Lenccoobpa3Ha TONbKO
HOCJIE TMPOMEIBKH BCEH CHUCTEMBI, YTO YCNOXHSET
OKOHYAHME PaboT 10 COOPYXEHMIO CHCTCMEL

Passonsmme Tpybomposoabl. IIpu mpoexTu-
pOBAaHUH KBAPTABHBIX (HAPYXHBIX) TPYGONpOBO-
OB IOTPEGHOCTH B TOPAYEH Boxe OGUIECTBEHHBIX
apaumit ompegensiror no CHull 2.04.01-85 wm
yepe3 OKBHBAJCHTHOC 4UCIIO XWIBIX KBAPTHD €O
cpenHeit 3aCeNIEHHOCTRIO YETHIPE desioBeka (Tabn.
10.7).

PacueTHsie pacxoAbl BOABI B TOJAIOUINX TPY-
6onpoBoAaX OECHMPKYJISLHOHHBIX (TYIHMKOBHIX)
CHCTEM OTPENENIAIOT TAK XKE, KaK U TIPH XOJIOJHOM
BOJIOCHAOXEHHUHM, T. €. IO YUCIY HPHUCOEIAMHEHHBIX
K y4acTKy BOJOPa3bOpHBIX Mpubopos M pacxoay
Boanl ofHEM npuGopoM. CKOpocTh BOJBL B TPY-
Gonposoaax mpuaMMaroT jo 3 m/c. IloTepu Ha-
mopa HaxomsaT mo ¢opmyie (10.10), mpunumas
3HAYEHHS KOIPOUIHEHTA MECTHBIX CONPOTHUBIIE-
suit paBHbIM 0,2. TIpH 3aXpBITRIX CHCTEMAX TEILTO-
cHAaOXEHHUs, KOTa MCXOJHAs BOJONPOBOJHAS BO-
4 He TIONBEPracTCs NpeBapuTeNnbHOM 06paboTke
cornacuo Tabn. 10.1, ckopocts BoAml B Tpybax
W MOTEPH HATIOpA ONPEACISAIOT C YYETOM YMEHB-
meHHa BHYTPEHHErO JMaMerpa TpybOomnposona
BCIEACTBHE OTNOXeHHH (cm. Tabn. 10.3).

[ony4cHHBiE IO pacdeTy MOTEpM Hamopa (¢
yueroM kod(duumenta K;) no nopaomuMm
IMPKYJIALHOHHEIM TpyOOIpoBoJaM (KpoMe Tpy-
GompoBoI0B BOJOPa3OOPHBIX Y3JI0B) HEKOTOPHIC
ACCENOBATENM PEKOMEHIYIOT YBENM4MBATE, YM-
Hokas MX Ha kodp¢uument K., 3naueHne xodd-
¢uugenta K., B KaX[I0M KOHKPETHOM Cllydae
MOXET OBbITh [OJIy4€HO TOJILKO Ha OCHOBE OIBIT-
HBIX JAHHBIX. B 4aCTHOCTH, [J1 BOJbI MOCKOBCKO-
ro sojomposona MHUHUTOIIT*  pexomenayeT
NPUHEAMATE CIEyIoImMe 3Hadenus K,,.: Ons mno-
AAONMX TPYOONpPOBOROB 5, M UMPKYIAIMOH-
HEIX TpybGonpoBoxoB—2,5. Tlpu npuMeHEHMH KO-
spummenta K,, CINYET YMeHbINATL PEKOMEH-
IyeMBHIC BBHIIIE PACYETHRIE CKODOCTH BOJIHI B
Tpy6onpoBosax Bo u3bexaHue upe3smepHo Golib-
HAX T0TepE HATNOPa.

B UMPKYJISUMOHHBIX CHCTEMAX DacyeTHbIE

* Yycrakos H. H., I'pymsunckuit M. M. n ap. lo-
poimerne  3GOEKTHBHOCTH paBGOTBI CHCTEM TOPAYEro
pogocHabxenus. - M.: Crpoimsaar, 1980.

TABJMLIA 10.7

3KBUBAJEHTHOE YUCJO KBAPTHUP JUIS
HAUBOJIEE YACTO BCTPEYAIOIMUXCS
OBUECTBEHHBIX 3JAHUI

QObmecTBeHHbE 3XARNAS

OxBuBa-
JNienToe
9HCIIO

KBapTHDP

IIpamMeyanne

Jerckn#t cag Ha YACNO MECT
150

280

O6weobpa3oBaleibaas KO-
na Ha YACJO yHauaxcs

1176

1000

CronoBaa na 200 mocamgou-
HBIX MeCT AJisi NPHCTPOMKA K
HIKONaM

IpodTexywminine Ha 720
ydaupixes ¢ nuueGyiokoM #
HPOM3BOMICT BERHHM KOPMY-
coM

CnanpHeiii koprnyc Ha 611
MecT Uit PO TEXyTHIMIN

PajioHHas NOJMKINHWKA Ha
11001400 nocewieHud B cMe-
oy

Jletckasi NOJWKAMHUKA HA
480 nocemeHnid B CMeHY

PoauwibHbil 10M na 230 koeK
Tepanesrudeckuil KOPUYC HA
360 koek
Xupypravecknif xopnyc Ha
300 xoek
Knuauyeckas KyxHs Lisi
GoNBHUI

Ha 400 600 mect

na 8001200 xoek
TIpoaOBONILCTEEHHBIH Mara-

3MH caMoo0ciyKHBaHus TOp-
roBo# MIOMAaMB0, M2
360

545

CwmelliagHbIi Marasdd camo-
obciryKuBaHAA ToPronoﬁ
nomaasio 944 M

Kade na 100 nocagounbix
MecT

Pecropad Ha 350 nocao4HBIX
MECT

IllxonesHo Ga3oBas CTOHOBAd

Tpeanpusitue GbiioBoro 06-
CIHYKABaHKA

ATe)be MHAMBAAYAIILHOTO
nouwdsa A pPEMOHTA OACHKAbL
Ha 85 paGounx Mecr

Hanzemnas oblecTBeHHAS
y6opHas Ha 6—7 kabun

ATC na 20 ThiC HOMEDPOB

19

16 } o unciy Mect

45

5 Ilo uncny y4ammxcs
3

¥ NpenojaBaTeIcH

19 To 9ucny peand3oBan-
HEIX GJitof

55 Tlo wHCny ywamMxcs,
npenojaBaTese H
YHCITy peaJii30BaHHBIX
6iiron
110 Tlo 3yucny MecT HIHM
KATEJIEH
110
Mo uncny GoMBHBIX
76
69 1
108 j‘no MHCTTY KOCK
90
50 }
Tlo uucny peanuiorad-
105 HBEIX GO
5
7 Mo unciy pabodHx
13
25 Tlo uucity peanu3oBaH-
HBbIX Giiox
97 Mo 4uc)y peald3oBaH-
Hbix OJIO/I ® 9HCNy JIy-
123 ILEBHIX CETOK
5
Tlo unciy pabounx
MecT
11
7 Mo uHMCcy KpdHOB

Mo uuciy AYILEBbIX Ce-
TOK
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pacxofpl BOJBl HAa TOJOBHRIX Y4YacTKax IMOJAIO-
mero TpyOoONpOBOAAa O TEPBOroO y3na ompeje-
nsroT 1o hopmye

qh,cir = qh(l + Kcl'r) >

e q"—pacxon BOABI HA YYaCTKe, ONpENeIfeMBIil Tak Ke,
kKaK M B TYOHMKOBBIX cHcreMax; K —kodddunment,
YYATHIBAOIIMHY YBCIIAYCHUE PACXOda BOABI HA YYACTKax
TOJOBHOTO TpPYOOMpoBOja BCNEICTBUC PaGOTHI LMPKY-
JIAITHOHHOTO HACOCa.

3nayenuc kodhduunenra K, 3aBUCHT OT OT-
HOIIEHAS PACUYETHOrO DPACXOAa BOJbI Ha BOJO-
pa3bop ¢" x pacxojly HMPKYNALMOHHOH BOJB Ha
JaHHOM YWACTKEC CETH ¢°" B IMPKYJSALMOHHOM
PEXUME CHCTEMBL:

" /¢ 1,2 1,3 14 15 1,6 1,7 1,8 1,9 20 21 n Gonee
K, ....0,57 048 043 04 038 0,36 0,33 0250,12 0

(10.14)

Pacxon 0pu OJHOTUNHEIX BOAOPa3bOpHBIX
y3JIaX ONpEJesIoT NpHOIHKEHHO KaK NPOH3Be-
JIeHUE PACXONa LMPKYISHHOHHOHR BO/bI B JATBHEM
Bofopa3bopiom y3ne (cMm. Tabn. 10.6) na umcio
BOJIOPa30OPHBIX Y3JIOB, NPHCOSIMHEHHBIX K pac-
4eTHOMY Yy4acTtKy Tpybomposoia. [Ipu sHeomHo-
POIHBIX BOAOPa3BOpPHBIX y3JIaX pacxod [MPKY-
JISUMOHHOH BOJBI [UIS ONpenencHus Kodpduun-
eHTa K, NpuOIMKEHHO HAXOMAT 1O BBIPAXKCHUIO

g =Y g M,, (10.15)
1

rie g —pacxon BONBI B TOM HMIH HHOM Y3J€, OIpe-
nesseMeii no Tabn. 10.6; M,—4uca0 OAHHAKOBBLIX Y31IOB,
TPHUCOCAMHCHHBIX K JAHHOMY YYaCTKY CCTH.

Pacyer MarucTpanbHBIX LUPKYNSIHOHHBIX
TpyOONPOBOIOB MPOU3BOAAT TOCIE ONPEIEIICHUA
pPACXO0B BOJIBI Yepe3 OT/ICAbHBIE BOJIOpa3boOpHbIE
y3nbl. I8 [anbHUAX Y3JI0B PAcXoOJbl BOJIBL ONpe-
NEASOT oJHO3HAa4YHO no Tabu. 10.6, pacxomsl xe
IUPKYNANUOHHOA BOJBI 4Yepe3 OCTAJIbHBIE Y3JIbl
MOTYT OBITH pa3jIMMHBI B 3aBUCHUMOCTM OT TIPH-
HATOTO PELICHUS TIO [MPKYJISIMOHHBIM CTOSIKAM
y35108. Takde cTOSKM MOTYT ORITh ONWHAKOBRIMU
B KaXJIOM 3/laHUM WIA HX TruJpaBiIduYccKUE Xa-
PaKTEPUCTUKM MOTYT YBEIMYHBAThCA OT JAJIBHETO
(110 X0J1y BOAK HA BOIOPa36op) K bnmkaeMy y3ny.
I[Tpu mepBOM peEIICHMH CO3JAIOTCH YCJIOBUSA 1A
HHAYCTpHANIM3ANNMA paboT, HO HECKOJBKO YBEJIH-
YHBAIOTCS PACUETHLIE PACXORBI LHPKYJISLUOHHOH
BOJEI N0 CPaBHCHHIO C TEOPETHYECKM HeoOXou-
MBIMH, TIPd BTOPOM pelIeHnH HaoGopoT.

B macrosiee BpeMs, Kak NpaBuo, MpHMe-
HAIOT TEpBOE peleHue. B 3TOM cnyyae HCKOMBIe
pacxoibl BOIbI O OT/AC/IBHBIM y3J1aM Kakoh-i1u6o

BETBU CHCTEMRBI 3aBUCAT OT NPMHATOM CTEmEeHH
PACKPRITHS ThE30MCETPOB (JIMHMA HANOPOB) MO
pa3sBoJsiEM TpybonpoBoJaM MexIy KpaliHaMu
BOAOPA30OPHBIMM Y3JIAMH PACCYMTHIBACMON BeT-
BH CUCTEMBI.

Jns OLleHKHM CTENEHU PACKPBLITHSA The30MeT-
POB B IMPKYJSIIHAOHHOM DPEXHME CHCTEMBI TpH-
MensioT mapamerp P = HYIU/H, ., paBamii
OTHOIIECHUIO TIOTEPh HaNOpa B Pa3BOISIIUX TPY-
GonpoBoZax MexJy KpadHUMH y3J1aMM BCTBH
H!Per ¢ moTepsm Hamopa B JabHEM BOJIOpPA3-
6opaoM y3ane H,, .. OnTuManbHOEe 3HAa4YeHMe
napaMeTpos B koneGnerca or 0,8 1o 1,6.

C poctaToYyHOM ANA NPAKTHKM TOYHOCTHIO,
noJjaras paBHOMEPHBIM HAJCHUE HANOPA MEXAy
KpAaWHUMH y3aMH MO JUTMHE BETBH, DPa3HOCTh
Hanopos AHTS™ Mexy TofaloUMM H [MPKY-
JISUAOHHBIM TpYOONPOBOJAMH B TOYKAX MPHCOE-
JIMHEHMS X HUM TOTO WM MHOIO BoJopa3bopHOro
Y3713 ¥ PACXOM BOIBI gL ; uepe3 TpUCOEIUHSEMBIT
y3es onpeacaoT no GopMyaam:

AHEG " = Hop i1 + BL/1); (10.16)

gl =g J1+Bh/l,, (1017

rae H,. ., ¥ g —COOTBCTCTBCHHO NOTEPH HATIOPA, M,
H pacxol UMPKYJANMOHHOH BOXBI, J/C, B AalbHEM
BOJOPa300pHOM y3ie; [,—AMiHa TpyGompoBona Mexay
KpaiHHMH y3]aMHi BETBH, M; /;— IutHa TpyGonporoia or
AANBHETO y3Jla IO MECTA NMPHCOeAWHEHHAS i-TO y3Iid, M.

PacucTHele pacxonbl HUPKYJISUMOHHOH BOZBI
yepe3 OOLUCCTBEHHBIE 3/aHHS ¢°7 ONpPCAEIAIOT
npubamxeano (Metoauka MHUWUUTIIIa) no
dbopmyne

9% % ¥ /Huwco/HGE™, (10.18)
rae g%~ ycnoBubli pacxoA BOAbL, IPUHAMAEMBII PABHBIM
0,25 n/c; H,, ;TpUHATOE HAJCHHE HANOPA B JaJbHCM
BOJOPa3GOPHOM y3Jic KHIOrO Xoma, M; H™' ' nanenue
Hanopa Ha TOJIOBHBIX YYaCTKaX OTBCTBIICHHMS K 06H_ICCT-
BEHHOMY 3JJAHHIO NP YCIIOBHOM PACXOJ¢ BOJBI, PaBHOM
0,25 nj/c.

Jas ysenuueHus morepk Hamopa B ILHDKY-
JISIMOHHOM XOJiblle OOHIECTBCHHOTO 3HAHHMS Ha
HUPKYJISHUOHHOM TpyOompoBome (B HOJBANE)
[Ie1af0T BCTABKY U3 TPYOHI MCHBILErO JUAMETPA,
JUIMHY KOTOPOH ONpenensioT U3 ycjaoBUs NOny-
YEeHUs NOTEPH HATIOPA B ITUPKYJISALMOHHOM KOJIBIE
3/aHHSl, PaBHOW pA3HOCTM HANMOpa B TOYKAX
MPUCOECJMHEHAS OTBETBJICHMA K OCHOBHBIM Ma-
TUCTPAJILHBIM TpyDOonmpoBoaM.

Hnsa npensaputensHoit ouenku obuiero pac-
X0Ja LMPKYJIAIUOHHOK BOABI B CHMCTEME MOXHO
MCTIONL30BATL (GOpMYTy
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g = (1 +021B)Y. g M, (10.19)
1
rae B-npuHATBEIE KOHCTPYKTHBHREIA NAapaMeTp CHCTEMbI

Ul fanbHEd BETBH; Zq‘;‘,'_iMi—cyMMa NpOM3BeACHUH
1
UHPKYJISUAOHHOTO PACXONa BOIbl N0 JanbHEMY Y3Ny

oTaenbHOro 3Nanus (cM. Tabn. 10.6) Ha umcno onm-
HAKOBHIX Y3JIOB.

Jna onpeneiieHNs TUAMETPOB ITUPKYJISIIHOH-
HOro TpybompoBoaa MEXAY KpaHUMM Yy3JIaMH
naTbHEH BETBH HAXOOAT PaclojiaraeMoe yIejabHOe
najcHAE HATopa Ha TPeHWe, M/M, o popmyse

i = g4 (1 — b)/1,(1 + K)), (10.20)
rae H.'*"-npuBsiToe MajieHHe HAMOpa TO MarucTpaib-
HBIM TpyGONpoBoNaM HaJbHEH BETBH MEXIY KpaiHMMH
BOAOPA30OPHBIME y3IaMH, M; b—k03bdHIMEHT, yIuTHI-
BAIOLKIT NIOTEPH HANOPA MO NMOaromeMy Tpy6onposony
pH OpONyCKe 4epe3 Hero UMPKYJSUHOHHOTO pacxoia
BOJB M DpuHMMaeMeli pasabM 0,1-0,15; /[, nmnwna
TpyGOnpoBONa MEKIy KpalHEMHM y3namu, M; K;—ko3d-
(UIECHT MECTHBIX CONPOTHBIICHHH, paBHbIH 0,2.

JNuamerpbr TpyO roJIOBHRIX YYacTKOB IIMp-
KYJUMOHHKX TpYOONpOBOJOB ONpENEIAOT MO
CKOPOCTH BOABI, IPMHMMAS ee JI0 3 M/cC.

Otgersiennsn. Iloparomue TpySompoBoabl
OTBETBJICHAS PACCUMTBLIBAIOT TaK XK€, Kak H MO-
nawoude TpyOompoBobI OCHOBHOH BeTBH. IIpu
3TOM PACXOX/JCHMC B TIOTEpSX Hamopa MO OT-
BETBJICHUFO H COOTBETCTBYIOIIEMY Y4aCTKy OCHOB-
HOM BETBH He JOJDKHO mpeBbnnaTe + 10%. Ilo
JadbHEMY Y3JIy OTBETBJEHMS Ppacxoj] HUpPKYJIs-
LAOHHOM BOJBI HAXOAT Ho Tabj. 10.7. AuameTps
LMPKYJSILHOHHOrO  Tpy6oNpoBoJa OTBETBICHHS
OTIpENEIIAIOT B TAKOH MOCIeA0BaTEIsHOCTH: 1) 3a-
[AI0TCS MAKCHMAJIBHO-ONTUMATIBHBIM 3HAYCHHEM
napaMeTpa P s OTBETBJICHMS, NIPUHHMAs €TO
paBHbIM 1,6; 2) HaXOAAT pacxojbl MUPKYISIHOH-
HOM BOABI TIO OCTAJbHBIM Y3JlaM OTBETBIICHMS
[popmysa (10.17)] m pacXoabl BOAB! HA OTAETBHBIX
yuacTKaxX LMPKYJISLMOHHOTO TpybompoBoja OT-
BETBNEHUS; 3) ONMPEAENAOT AUAMETPRI OUPKYJIf-
{IMOHHOrO TPYOOHPOBOJA MeX/ly KpAHHUMH CTOS-
KaMd OTBETBIEHMS TO pacXoldy BOJBI M IOMycC-
TAMO# TOTEpe /[ABJICHMA HAa TPEHHWE, KOTOPYIO
HaxoaT 1o Gopmyste

i = BH,, 4 (1 — b) 103/i(1 + K)), (10.21)
rae H,, ;~TOTEPH HAILIOPA, M, B JANbHCM Y3I€ OTBCTB-
JICHHUA, b—KOSq)q)HLlPIeHT, y‘lHTbIBalOH.lPIﬁ TNOTCPH HANoOpa
B NOJANOIIEM TPYGONpOBOJE M MPHHHMAeMbli paBHBIM
0,1-0,15; /- nnuEa, M, MEXIY KpaiHAMH Y31aMH OTBETB-
nenmst; K;— k03 GHUECET MECTHBIX CONPOTHRJICHUH, paB-
aeit 0,2;

4) moabupaoT OMAMETP TOJIOBHOTO y4acTKa
LMPKYJISIMOHHOr0 TpYyOOMpPOBOJIa OTBETBIICHUS
HAa MOTEPIO HAamopa, onpelensieMyro no (popmyre

3:,'.‘,- = [H?,:-_?r - BHuz,cir] (] - b)’ (10'22)

e HA4 <'-pa3sHOCTb HAOPOB, M, B MAarHCTPANBHBIX
rpy60npononax B TOYKE NPUCOCAUHCHUA OTBCTBJICHMA,
H,, ., —TOTepH HANOpa, M, B JAJbHEM Y3Jie OTBETBJICHHS,
b—Tot xe xorbdumpent, uro u B dopmyne (10.21).
Ecin McKOMBIE MaMETPBI HAPYKHOM CETH
NONy4aroTcs MEHee 25 MM TO, OCTaBisAs AUaMETP
TPyORI paBHBIM 25 MM, HYXHYIO TOTEpIO HAnopa
TIOJIy4arOT YCTAHOBKOM JIPOCCENUPYOIEH aHGbI,
AHAMETDP OTBEPCTHSA, MM, KOTOPOM HAXOUAT IO

dopmyne

d=21,5\/q/. [H,,  (1023)

TAe ¢—pacxon npoxomsiuel soasl, n/c; H,,~n3burounas
Pa3HOCTb HATOPOB.

Maii6r muameTpoM Menee 10 MM 3amens-
FOTCSl PEryJIMPOBOYHEIMM KPAHAMH.

B oTaenbHBIX cnydasx IS YBA3KHM TOTEPH
Hamopa B OTBETBJICHMH C OOTEped Hamopa B
COOTBETCTBYIOLIEM YYACTKE OCHOBHOM BETBH 3HA-
4eHHUE mapaMeTpa B JUI OTBETBJICHHS MOXET OhITh
TIPUHATO MEHBIIIE Er0 MAKCUMAJIbHO-ON TMMAILHO-
ro 3Ha4YCHHud, T.€. MeHblIe 1,6,

KoRrcTpyKTHBHBIE pElIcHMS LIUPKYTALMOHHBIX
CTOSKOB € HM3MEHSIOUIEHCs THIPaBIMYECKOi Xa-
PaKTEepPUCTHKOH Kak B OTIENBHBIX 3JaHUSAX, TaK
H B CHCTEMEC B ICNOM TPHMEHSIOT B HACTOSIIEE
BpeMs OueHb peako. [109ToMy MeTo KA PacieTOB
[MPKYJIAIMOHHLIX PAcXo/IOB BOJAKI M JHAMETPOB
[IMPKYISIUOHHBIX TPYOONpPOBONOB NpPH yKas3aH-
HOM KOHCTPYKTHBHOM DCILUCHUU [MPKYJIAIMHOHHBIX
CTOSIKOB B HAcTosiuieM u3/iannu CHpaBoYHHKA HE
paccMaTpusaeTcs. Ilpu HeoGxoIuMMocTH ynoMs-
HYTYIO METONMKY MOXHO HAWTU B IPEABIAYIIEM
u3ganud CrpaBoYHMKAa® WM B CcHEIHAIBLHOM
nurepatype (Hampumep, B yuebHuke «Temwo-
cHabxenue» mox pea. A. A. Mornuna.—M.: Crpoii-
n3gar, 1982).

Hamnop 1 pa3nocTh HanopoB B TpyGonmposomax
na sbixoge nx m3 LITII. TpeGyemsiit mamop, M,
B moparomeM TpybomnpoBone Ha Bbixozue u3 L[TIT
pY MAKCMMAJILHOM BOJOpa3bope ONpedcisioT
mo ¢opmyJie

Hy o = (H'Y + (H"Y' + H,, + H

geom

+H,,
(10.24)

* Cupaso4nrK npoekruposimka. 9. 1. Oronnenne,
BOXONPOBOA, ¥aHanu3anusa. U3x. 3-e. M.: Crpo#iusnar,
1975.
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rae (H"Y -1oTepn Haliopa B FONOBHOM YYacTke RaibHei
ety cHctembl (ot LITIT no mepsoro Bogopas6opHoro
y3na); (H") ~moTepu Hamopa B JaibHEH BETBM CHCTCMBI
OT [epBOro [0 NOCIHCHHEro BoAopazbopHOro ysia;
H"uz ~TOTepH HANOPA B [OJAIOMIUX TPyOOIPOBOAaX Jaib-
HETo y311a; ngm~ﬁarmp, M, HCOOXOAMMBIH i TOXBEMA
BOJLl HA BHICOTY H, M, H3MEPSEMYIO OT OCH TpyObi Ha
ubixoue u3 LITII no nanGonee BbICOKO PACHOJIOKECHHOTO
Bofopasbopuoro npu6opa cuctemsl; H ,—~HeoO6Xx0auMBbIA
Hanop nepen BogopazbopueiM npubopomM, NnpHAMMAacMBbIi
PaBHBIM 2 -3 M.

TpebyeMyr0 pa3sHOCTh HAOPOB, M, KOTOPYIO
JIOJDKEH CO3[ATh LUPKYNALMOHHBIA HACOC MEX]Y
TMO/IAIOILUM U LMPKYJISIHMOHHBIM TPYOonpoBoia-
mu Ha Beixoje ux u3 LTI, ompenmensror mno
dbopmyne

AR = B!

cir

+H

uz,cir

+ (HYY + (HvY,
(10.25)

rie H:_;HOTepn B pojawoueM TpySonpoeoae B 1Mp-
KYJIUMOHHOM PEXMME CHCTEMBI (ONpEncIo1csa JONO-
HHUTCIIbHBIM PAcYeTOM MO M3BECTHBIM AMaMeTpaM Io-
Haromux Tpy6 M pacxofaM NUPKYJAQUOHHON BOJABI HA
OTHEJIbHBIX Y4aCTKaxX AaJIbHCH BETBH, BKJIFOYAR 1'O/IOBHBIC
y4acTkn); H -TOTepH Hamopa B JanbHeM BOJAODA3-
GOpHOM y3Jic B HMPKY/BIMOHHOM pexume (cM. Tabin.
10.6); (H")"—-noTepH HANOpa MO IMMPKYIAUHOHHBIM TPY-
600poOBOAaM MEXIYy KPaHHUMHM y3JlaMH JalbHEH BETBH;
(H*'Y-nmoTepy Hamopa B TOJOBHOM OMPKYJSIHOHHOM
Tpybonposone or LITIT go nepeoro Bomopa3GopHOro
y3ja NaJibHEH BETBH.

Tlpu ycraHOBKE IMPKYJIAHUOHHOTO HAcOCA MO
CIMOHM3UTEJILHOH» CXeMe— /10 BOJOTIOIOrpeBaTels
(cm. puc. 10.4) ero mopava mnoxdupaercs Ha
o6nmit pacyeTHBIM pacxon IMPKYJIALUMOHHON BO-
bl B cucteme. HeoGxoauMyro pa3HOCTh HATIOPOB,
CO3/IaBaCMYI0 HACOCOM, Haxoadar no dopmyre

Hﬁ.mt = Hf';,m + Hz; (10.26)

rae H', ,—pa3sHOCTb HAOPOB MEKAY NONAIOWHM U
HMPKYJIANHOHHBIM TpyOonpoBosamy Ha Beixoae u3 LITII
B LUPKYJIAMUOHHOM PEXHME CHCTEMBI, Onpe/e/iseMas o
dopmyne (10.25); H'—noTeps Hamopa B UEPKYNSAIMOHHBIX
U NOZAIOLMX TPyOONpOBOZAX H BOZONONOTPEBATENSX
B npcaenax LITII, onpenensiemas NpH uMpKyIsSOMOHHOM
pacxoie BOIbL

Heobxoaumelit Hamop, M, B BOJONPOBOIC
mepe HarpeBaTeNieM HaXoJIAT mo dopMysie

Hﬁ‘tot = Hz,loz + Hﬁa (1027)

rae H ,,—Hauop B nojaromem TpyGONPOROAC HA BEIXOJIC
u3 LTI, onpexemsiemeiii no dopmyse (10.24); H”—no-
Teps Hanmopa B NOJAIOHIEM TPyOonpopode B Ipejesiax
LTIl u moTepy Hanopa B BOJONOLOIpEBATENie MNpH
pacdeTHOM Bojlopa3bope, ompeleisieMbic N0 METOMMKE,

M310KEHHOM B HA3BAHHOM paHee PykoBoicTBe mo npoek-
TUPOBAHUKO TCIUIOBBIX NYHKTOB.

IMpu ycTanOBKE NUPKYJISIMOHHOTO HACOCA MO
«TIOBBICMTEIIBHOM» CXeMe—TOCHe TOA0rpeBarelis
(eM. puc. 10.4) ero moabuparoT MO €ro xapak-
TEPUCTHKC U3 YCIOBUS PAOOTHL B [BYX pEeXHMAX:
PH MAaKCHMAJILHOM U HyJIEBOM Bojopa3bopax.

B nmepsoM pexuMe (Ipd MakCHUMAahHOM
BoJOpa3bope) HACOC [OJUKEH HMETh Iojady,
onpeenseMyro o ¢popmye (10.14), T.e. ¢ yuetom
OCTATOYHOM IUPKYJIAUMM TIDM MAaKCHMAJIbHOM
Bojiopa3bope. Pa3HoCTh Hanmopos, co3jaBaeMylo
HUPKYJIAHOHHO-TIOBBICHTENIEHBIM HACOCOM, OTIpe-
eS0T no Gopmyie

AH,=H,—H,, (10.28)

riae H,-TpeGyemblii HAOP B BOAOMPOBOAE Mepei IMo-
AorpesaTesieM, olfpeselsemblil no dopmyae (10.27); H, -
(akTHICCKHM HAmOp B BONOMPOBOJAC HEPEH IOAOIpPeBa-
TEJICM.

Bo BTOpOM pexuMe (TIpH HyJIEBOM BOAOPa3-
0ope) LUPKYJSUMOHHO-TIOBBLICUTENbHBIA  HACOC
JoJkeH obecrieydBaTh pacdeTHBIM pacxond mup-
KYJISLWOHHOM BOJbl M Pa3HOCTh HATIOPOB, Ollpe-
nensemyro 1o dopmyne (10.26).

Ecim npu mojfope HACOCA €ro XapaxkTepHc-
THKa He oOecne4MBaeT CTPOroro coOoneHUs
yK43aHHBIX BBIIIE PEXMMOB, TO B OCHOBY BhIOOpa
HacOCa AOMKEH OBITh MOJOXEH BTOPOH DEXHM.
B 3ToM ciywae npu 3aJaHHOM HAmope B BO-
JIOTIPOBOJIE TepeN HarpesaTeldeM (Hamop Hoce
NOBBICUTENLHBIX HACOCOB Ha XOJIOAHOW BOJE)
Hanop B moxaroluei Tpybe Ha Beixoxe u3 LITII
MOXeT OKa3aTbcs Gonee onpejessemoro no dop-
myne (10.24). Ilonydaemellt H3IUINEK Hamopa
MCTIONB3YeTC 11 YMEHBIICHUS AHAMETPOB He-
KOTOPBIX YYACTKOB TOJNOBHBIX TPYyOOHNPOBOJIOB.

AuameTp o6BOAHOM IMPKYJISIUMOHHOK TPYOH
BOKPYT 4acTi monuorpesatens (cMm. puc. 10.4) wmu
BOKpYr TOIOTPEBATENS BTOPOH CTYNEHH TIpH
JABYXCTYNCHYATLIX CXEMAaX IOJOrpcRa BOJABI Ha-
XOJIAT B TAKOM NOCJENOBATENBHOCTH.

1. OmpenensAoT rHAPABINYECKYIO TOCTOSHHYIO
4acT¥ (MM BCEro) MOJOrpeBATENI, BOKPYr KO-
TOPOU MPOEKTUPYIOT 00BONHO#N TpyGONPOBOR

S=(H,Y/(q", (10.29)
rae (Hb)’~norebﬂ Hanopa B 00BOAUMOI 4acTn NOJOrpe-

BaTelis OPM MPONYCKe Yepe3 MOLOTPEBATENb PACYETHOIO
pacxona Boimu gk,

2. HaxoasT ocTaTOYHBIH pacxojl HUPKYJIS-
IMOHHO# BOJIbI NP PAacUeTHOM Bojiopaszbope

G = ¢" K, (10.30)
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e ¢"-pacueTHHH pacxon BoAbl B MomaromeM Tpybo-
nposoze; K, —ko>(pHHIMERT OCTATOYHOH LUPKYIALMK
[em. dopsrynry (10.14)].

3. 3amarorcs poneit x (mopsanka 0,1-0,15)
pacxofia BOJBI OCTATOYHOR IMPKYJNALMH, NPOXO-
Jsuiel 4epe3 BOJIOHATPEBATENb, H HAXOAAT MOTEPH
Hamopa NpH HPOXOXJICHHH 4epe3 NMOJOrpeBaTeNb
MakcMMAJILHOTO BOJOpa3bopa M JIONM X OCTa-
TOYHON LUPKYJIAIHN

(H,) = S[q" + x(¢™)]*. (10.31)

4. TlopbupaloT nuaMeTp 06BOHOW Tpy6sI
tak, yToOBl TIPH pacxoje vepe3 Hee UUPKYI-
mHoHHOM Boxbl B pasmepe (¢°’Y(l1 — x) moTepu
Hamopa B 06BOHOM TPyOe ObLIM PAaBHBI BEIMYHHE
(H,)", onpenenseMoii no ¢popmyne (10.31).

Tpumep 10.1. Paccuntath TpPyGONpPOBOIBI
KBapTajbHOM cucTeMbl I'B, rennnan koTopoit nau
ua puc. 10.7. Cuctema obcnyxubaer jgBa 12-3Ta%-
HeIX foMa (IEBATH Y3JIOB), Ba 9-3TaXHBIX JA0Ma
(socemb y3si0B), mkony Ha 1000 yyawmuxcsa u
getckuit cajy Ha 280 nereit. KBaprupel )uibIx
31aHAl 06OPYAOBaHBI MOHKAMH, YMBIBATbHAKAMHE
u BanHamu. CpefHss 3aceNeHHOCTh KBapTUp—4
yen. OG1Iee YHCIIO KBAPTHP B XKHIILIX AoMax —720;
SKBHBAJICHTHOE YMCJIO KBapTHP IIKOJbI—39 (cM.
Tabs. 10.7); 9KBHBAJICHTHOE YHCJIO KBapTHP JET-
cana—36. O61iee YMCIIO pacyeTHBIX KBapTup —795.
Qb6paborka BOABI OTCYTCTBYET, K,, = 1.

Pemenne. PacyeTHbIE NaHHBIE O CEKLIMOHHBIM
y31am npuHEMaeM 1o ta6i. 10.5 u 10.6 npu pyuse
STAXECTOSAKA 5 M M NPH YeTHIPEX CTOAKAX B y3jie
(cTOSKH B KyXHE OTCYTCTBYIOT).

JTns onpesieIeHUA PacYETHBIX PACXO0B BOJIBI
10 MOJAIMM TPYOONIPOBOAAM NPEABAPUTEILHO
BBIYHC/IEM 3HAYCHUE KO3(dHIMEeHTa OCTATOYHOM!
wmpkyasunE K., U8 4ero:

a) o dopMynaM sl XOJOJHOTO BOAOIPO-
BOJA HAXOAMM BEPOATHOCTH BKJIIOYEHHS OJHOTO
pogopasboproro mpubopa P* M cpeamee uymCIO
m OJHOBPEMEHHBIX BKJIIOYEHHH BOAOPa3GOpPHBIX
npu6OpOB B CHCTEME B Yac HaUGOJIBIIEro pacxo/a
BOABI

Pr=yg, U /360045 N = 10-4-795/36000 x

x 0,2:3-795 = 0,0185,
¢ ¢,,,~HanboIbILMi pacxold BOABL B 4aC HA OQHOTO
norpeburens mo CHuIl 2.04.01-85; U-uncno noTpe-
GuTenei; g — ceKYHAHBIN PACXO BOAbI OQHUM NPHGOPOM
(Banna), pasnwiii 0,2 n/c; N —umcno npubopos.

Mpoussenenne  P'N = 0,0185-795-3 = 44,1;
a=1291; m=5a= 51291 = 64,55, rne a—6e3-
pasMepHas BEIHYMHA, ONpefelseMasi B 3aBHCH-
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Puc. 10.7. ILzan kBapraasnoii cicremur ['B (i npamepy 10.1)

MOCTH OT npousseacHus P'N mo npun. 4 CHull
2.04.01-85.

PacueTHblil pacxoa BOIBI B CHCTeMe ¢" =
=ybm =02-6455= 1291 n/c, rae m—uucno ox-
HOBPEMEHHO BKJIIHOYEHHBIX NMPUOOPOB;

6) nMpuGIMXECHHO HAXOJMM PacXOj LUPKYJIs-
IIMOHHOH BOJbI B cHcTeMe o [popmyne (10.15)],
NPUHUMAS PAcXOABI BOJABI Uepe3 Y3IBI KUJIAIX
nomoB mo Tabn. 10.6, a pacxox Boawl uepes
Kaxzoe obmiecTBeHHOe 34aHUE paBHbIM 0,25 j/c
(900 11/y):

g =0,128-8 + 0,172-9 + 0,25-2 = 3,075 njc.

Otuowenne ¢*/g"" = 12,9/3,075 =42. U3
BBIBOJA Ha c. 68 HaxoguMm K ;. = 0, T.e. ocTaToy-
Has NHPKYJIALHUS B IEPUOJ MAKCHMAJIBHOTO BOJIO-
pa3bopa OTCYyTCTBYeET.

Pacuer noparommx TpyGompoBoxoB. Pacuer-
HBIE PACXO/IBI BOJBI Ha OT/EIbHBIX YYACTKAX CETH
HAXOJMM TO TOM e MeTOJMKe, KaK W I CUCTEM
B nejioM. 33 Hauboliee NPOTAKEHHYIO BETBb NpU-
HumaeMm BeTBb oT LITIT no Bogopasz6opHoro ysna
14. U3 tabn. 10.6 cneayer, 4yTo moTepu Hamopa
B BOAOPa30OpHOM y3iie 12-3TaXHOro jgoma IpH
JUIMHE 9TaXecToska S M cocTasisior HE, =
= 7,52 M. Pe3ynpraThl OCTaibHBIX PACYETOB CBO-
aum B Tabn. 10.8.

Jns pacyeTa oTBeTBJiCHHA OT Touku 4 110 y31a
17 HaxomuM pacnoJjiaraeMblii Hamop B TOYKe
4:H, = 11,14 m, pacnonaraeMoe yJeiabHOE mHaje-
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HHe HAamopa Ha TpeHue i _ , = 11,14-10%/130 x
x 1,2 = 71,5 MM/M. Pe3ysibTaThl pacyeTa Taxxke
cBomuM B TabGu. 10.8.

TABJIMLA 10.8
PE3YJIBTATBI PACYETOB

Ne 10vex [nuna Pacxox [{ma-  Cko- Vaens- [orepn
Ha¥ana U ydacika BoAbl  METP  POCTh  Hble Hanopa,
KOHIHa LM , 4fc  TpyOBl ropsueit notepH M Ha
yyacrka d, MM BOOR  Hamopa yyacrke
Ha puc = Ha Tpe- :'=
10.7 =vK, mue:*= =1+
we | =rK, +K)x
MMM x [ x
x 10 3
HanbGonee npoTsaennaa BeTBb
13-14 20 1,71 50 0,98 578 1,39
12-13 20 2,67 70 0,88 33,1 0,8
11-12 20 3,52 70 1,16 54,4 1,31
10-11 20 4,32 80 0,98 31,5 0,76
9-10 20 5,08 80 1,14 41,1 0,99
8-9 40 5,82 100 0,79 143 0,69
78 20 6,53 100 0,85 16,5 0,4
6-7 20 7.24 100 0,94 19,5 0,47
5-6 70 7,93 100 1,04 243 2,04
4-5 70 8,48 100 1,11 27,2 2,29
34 20 9,98 125 0,88 14,3 0,34
2-3 40 10,48 125 093 16,0 0,77
1-2 20 12,91 125 1,16 24,3 0,58
/=400 TH =
= 12,83
OtBerBacune oT Touxn 4 a0 yina 17
16-17 20 1,44 40 1,5 179,5 4,31
15-16 20 2,21 50 1,26 88,50 2,13
4-15 90 2,89 70 0,99 40,9 442
z/=300 IH =
= 10,86

Tpameuanne. v° 1  CKOPOCTH U yIeJbHOE NaJeHue HAnopa Ha
Tpenue Ge3 yMeHbIIEHA HaMeTPOB TPYO BCICACTBHE OTIONKEHUH

AHAJIOTHYHO PACcCYHTHIBAKOTCA APYTHE OTBET-
BieHdHs OT OCHOBHON BeTBd. [luaMerpel Tpy6
y4acTKOB MEXAY ToukaMu: 5-24 d = 40 mmM; 3-18
d =40 mMm; 2-19 d = 80 Mm.

Pacuer uyupkynsusonHbix TpyGonposoxos. Ha-
XOMUM JTHAMETPHl LUPKYIAMHOHHOTO CTOsIKa /4
B 12-3raxHoM pgome. M3 rtabn. 10.6 cienyer:
pacxoa Boasl 0,17 ji/c, moTeps Hamopa B HOJAlO-
UMX TpybonpoBOAax y3ia npu LHUPKYJISIMOHHOM
pexxume 0,196 =~ 0,2 M. [Inuua CTOsKA IPH BHICOTE
atagxa 2,8 M pasHa [, 2,8-12 = 33,6 ~ 35 m. 3a-
JaeMcd Ta/leHHeM Hamopa B y3Jie Ipd UMPKys-
IMOHHOM pexXuMe B 4 M. Pacnosiaraemas noreps
Hamopa B LMPKYJSALUHMOHHOM CTosike H]" =
=4 —02 = 3,8 M. CocrapiseM cTosK u3 TPYS mByx
nuaMeTpoB: d=20mMm, [/=15M; d=25wmm,
{ = 20 M. Pacyet csogumM B Taba. 10.9.

TABJIMLA 10.9
PE3VJIBTATBI PACYUETA

Vuactku ¢, I, M d, vV = 0K = O Y = x

nupKyns- /e MM M/c M x (14K, x

LMOHHOTO x {1073 '™

cTosika

Bepxumii 0,17 15 20 0,79 157 2,83

Hmxuuit 0,17 20 25 0,45 37,5 0,9
5135 SH, =3 u

Pacuer BeTBH ot y3aa 14 J0 IITIL. Haxomum
pacyeTHbIe PACXOAbl UUPKYIANHOHHOM BOJIBI 1O
BOJIOPa30OpHBIM y3/1aM JTaJbHETO 31aHuA U 06-
e pacxofpl BOJBI TO OCTAJBHBIM 3aHUAM.
PesynbraTel npencrasieds! B Buae Tada. 10.10.

Dupryasuuonnsiii TpyGonpoBo Mekay Bodo-
pa3bopubiMu y3iaamu /4 m 6. 3amaemcs mapamer-
POM packpbITHs nbe3oMeTpoB B = 1,2. [lanenne
Hamopa MeXJIy y3noM /4 W y3JioM 6 paBHoO
H{ ' =4-12 = 4,8 m. TloTepu Hanopa B 0oJaio-
HMX TPYOOHpPOBOAaX B MUPKYJIALHMOHHOM PEXMUMe
NMpHHUMAaeM paBHbIME 12,5% o61mux noreps B Ma-
TUCTpaNAX, T.e. paBHeIMHU 4,8:0,125 = 0,6 M.

PacnonaraeMbri Hanop I pacdeTa IUPKY-
NSAUMOHHOM  MarucTpamun HS™ o =48 — 0,6 =

TABJIMLIA 10.10

PE3YJIbTATBI PACYETA

Pacxonst q,,, j/fc, B y3nax 12-aTaxHoro aoMa

Pacxopsl 4., 1/c, B 9-31aK- OpHEHTHPOBOY-
HBIX 3AaHMAX, BBIACIEH- HBIE PACXOB!

muie no gopmyse (10.19) ¢, a/c, mnsa

14 13 12 1 10 9 7 6
npu B = 1,4 u yacne ys3ios
BLIYHCIICHHBIC
no raba. (10 6) no dopmyse (10.17) npa p = 1,2 3 5 WIKOJNLI jAeTcaa
0,17 0,18 0,19 0,20 0206 0216 0,234 0,243 0,25 0,50 0,83 0,25 0,25
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=4,2 M. [lnuHa TPYGONPOBONOB MEX/Y KpaiHH-
mu ysnamu 180 M. Pacrionaraemas ynensHas mo-
Tepsi NABJICHASA Ha TpeHue i = 4,2-103/180-1,2 =

=19,5 mm/M. Pacuer cBogum B TabGn. 10.11.
OrperBienne K wkose. PacyeTHoIN mupkyis-
IHOHHBIA pacxox Bomwl ¢, = 0,25 n/c; [ =20 m.
TABJIMLIA 10.11

PE3VJBTATBI PACYETA

Vnens- Ilotepu
HbI€ N0~ Hanopa Ha

Ne Towex Jauma, Pac- [Juma- Cko-
frayana ¥ y4yactka xoj MeETp poCThb

KOHLA LM BOABl TPY- BOJABI  TEPH y4acTke
yuacTka ¢”, 6uld v""= Hanopa H™ =i x
Ha pHC afc mMM =K, Ha Tpe- x'(1 + K)I x
107 M/c nwe = x 10 3, M
=K,
MM/M

13-14 20 0,17 25 0,43 37,5 0,9
12-13 20 0,35 32 0,47 26,6 0,66
12 20 0,54 40 0,56 28,6 0,69
10-11 20 074 40 0,76 11,3 0,5
9-10 20 0946 50 0,55 19,7 0,47
8-9 40 1,160 70 0,39 6,5 0,31
78 20 1,40 70 0,46 10,8 0,26
6-7 20 1,64 70 0,55 13,7 0,28

/=180 ZH:" =4,07
5-6 70 1,89 70 0,67 19,4 1,64
4-5 70 2,14 70 0,75 243 1,71
34 20 2,64 80 0,63 14,0 0,28
23 40 2,89 80 0,66 16,0 0,64
1-2 20 3,72 80 0,89 25,6 0,51

/=400 IH =478

MoTepu Haniopa MO MUPKYIANMOHHOR MarucTpanu
or y3fia 14 po Toukm SHYL_s =404+ 1,63 =
= 5,67 M. Pa3HOCTb HATIOPOB MEX/AY MOJAOIIUM
U LHMPKYJIAUMOHHBIM TPYyOONpoBojaMu B TOYKE
otBeTBieHns AHL " = 4 4 5,67/09 = 10,3 m. ITo
Tepd HAlopa TO BHYTPEHHEH CHCTEME IIKOJIBI
npusuMaeM B 2 M. TpebyeMble NOTepH 1O LUPKY-
JALMOHHOMY OTBETBJICHHIO (IOTEPSIMH B IOJA0-
meM TpybompoBozme npeHeGperaeM) COCTaBAT
H" =10,3 — 2 = 8,3 M. PacyeT OTBETBIIEHUSA CBO-
guM B tabn. 10.12.

TABJIMIA 10.12
PE3YJIbTATbI PACHETA

PacyeTHuIt LM ¢, afc d MM T = "= H"=
yHaCTOK = 'K, =FK, =/ x
Mfc Mm/M x (1 +K)) x
3 x110 %
M

HapyxHasiit 20 025 25 0,65 73 1,47
BHy1peHnuii 3 0,25 15 247 2180 6,55

IH =

= 8,02

INpamMeuanne. MUHAMABHO JONYCTUMBIH I
TMOA3EMHBIX IMPOKJAZOK [IHAMETP COCTABIISAET
25 MM; IaMeTp BCTaBKHU (IUTMHOH 3 M) B LMpPKY-
JIAIMOHHBIH TPYOONMpOBOA B NOABANE IUKOJBI—
15 Mmm.

OTBerBicHAe K KWIOMY 9-9TakKHOMY HOMY
¢ TpeMs yinamu. Buayane paccuuThIBaeM MHPKY-
NSAUMOHHLIN CTOSIK B fanbHeM yine: HET < = 4m;
noTepd B mojawowmmx TpybompoBomax  y3ia
H*, . = 0,09 M; pacnonaraeMslif mepenaj Harmo-
poB s croska HE =4 — 0,09 = 3,91 m; mimHa
crosixa 2,8-9 ~ 25 m; ¢ = 0,13 n/c. TIpuHEMaeM
cocTaBHOH crTosak: d=15mMmMm, /=15m; d=
20 MM, [ =23,5M.

Pacyet cBomum B Tabiu. 10.13.

TABJIMLIA 10.13
PE3YJIbTATbI PACYETA

LiapkynanuoH- [, M ¢, afc d MM o™= = H' =
HBIH CTOSK =v'K,, =fK,=i"x
M/c MM/M x(1+K§)x
x1 1077,

M

Bepxuuit L5 0,13 15 1,29 650 1,17

HokHui 235 0,13 20 0,59 98 2,76
IH, =
=393

upkyasnuonnpiii TpyGonpoBoj mMexay Tou-
kamu /5 m 7. Pacxon Bomel mo y3iy 17:
q?5 = 0,13 njc. 3agaemcs B = 1,4. ITo ¢dopmyne
(10.17) HaxomuM pacxoJsl BOMBI 110 y3JiaM 16 u 15:
q76 = 0,17 1/c, ¢75 = 0,20 n/c. Tlotepun Hamopa
B y3ie—4 M. Pacnonaraemeie moTepud Hamopa B
IMPKYIAMOHHOM TPyOOIPOBOAE MEXIY y3iIaMu
15 u 17 paBuel 4-1,4-(1-0,1) = 5,04 M. Pacuer
cBouM B Tabi. 10.14.

Janee paccuuThiBaeM HapyXHbIH TpyGompo-
BOJ OT y31a I4 1o Touku 4. [lnuna TpyGonpoBoaa
pasHa 340 M. Io dopmyne (10.16) nHaxogum
PAa3HOCTB HANIOPOB MEX/TY NMOJAONIMM U LUPKYJIsi-
LMOHHBIM TPyGonpoBoaaMu B Touke 4 : AHY " =
=4'(1 + 1,2%) =4-(1 4+ 227) = 13,1 M. Ta xe
Pa3HOCTh HAmoOpoB B y3ie 15 paBHa AH%IY" =
=4-(1 + 1,4) = 9,6 M. Pacnonaraemoe najeHue
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TABJIMLIA 10.14
PE3YJILTATBI PACUETA

Ne rovex mavasna /, M ¢V, nfc d, Mm ™" = = H =
H KOHLIA y4acika =vK, =rK,=i"x
na puc. 10.7 M/c

MM/M x(l+K!)x
x{-10 °,

M

BuyTpenuss ceTh

16-17 20 0,13 20 0,59 98 2,35

15 16 20 0.3 25 0,77 103 2,47
Hapyxnas ceTh IH =482M

4-5 90 0,5 40 0,53 268 29

Hanmopa B IUPKYIAMOHHOM TpyOe Mex/ly TOYKO#
4 u y3om 15 pasao HY 5 =131 —-9,6(1 —0,1) =
=3,15Mm.

OTBeTBJICHHS K APYTMM 3JaHHAM DPACCUUTHI-
BAIOTCS AHAJIOTHYHO.

OcHoBuble moka3zaresn Ha Bhixoae u3 IITII.
PacueTHblif pacxoj Boasl B mojaiomeM Tpybo-
nposoje ¢" = 1291 n/c. HeobxoauMblil HANop B
nojaromeM Tpybornposone [popmyna (10.24)]

H:\,, =602+681+752+35+3=5835~
=~ 60 M.

PacyeTHbIi pacxox BOABI B NUPKYIALMOHHOM
Tpybonposone ¢°" = 3,72 n/c; pa3HOCTH AaBIeHUH
B IIOJIAOLIEM H IMUPKYIAMOHHOM TPYyOOnpoBOgax
AH < = (4,78 + 4,07)-0,1 + 4 + 4,78 4+ 4,07 =
= 13,73 m. ’

IMo npubavxenHsiM popMynam:

g =3 g5, (1+ 0,21-1,2) & 3,075(1 + 0,21 x
1
x 1,2) = 3,85 n/c (meroyHocts (3,85 — 3,72)/3,72 x
x 100 = 3.5%);

AHY " = H, (1 + Bﬁ>—4(1+12@>—
cir - uz,cur lo - > 180 -
(14,65 — 13,73)

13,73

=14,65 M (HETOYHOCTh -100 =

= 6,2%).

10.6. AxkymyasiTopbl ropaves
BO/IbI

EMKOCTBL akkyMynsTOopa rops4eil BOjbl 3a-
BHCHT OT HEPaBHOMEPHOCTH moTpebiieHus BOJIbI
1O YacaM CyTOK H OT NMPUHATOrO pexumMa Nnojaqu
TEIUIOTHI B aKKyMynsTop. Jlnsa onpenenesus He-

06X0ANMOH €MKOCTH aKKyMyJIAITOpa CTPOAT MH-
TerpayibHbiif rpaux cooOlieHHO# M U3pacxomo-
BaHHOH TemwioThl. MCXOaHLIMH JaHHBIME 7
nocTpoeHHs rpaduka CIyxur rpadux pacxona
TETJIOTHL (MJIH rOpsided BOJBI) IO HacaM CyTOK.
Ecnu mogaya TEIIOTHI B AKKyMYyJIATOp Oyner
cOBNajaTh C ee MOTpebiicHHEM, TO HEOOXOgMMAas
€MKOCTh aKKyMyJiaTopa OymeT paBHa HYJIO, HO
TIPOM3BOTUTENILHOCTh TE€HEpATOpa TEILIOTH U Ha-
rpesaTedst ropauel Boabl OyAeT HauboJbLIEH,
COOTBETCTBYIOIEH MAKCHMANbHOMY 4YacOBOMY
pacxomy TemioThl. Ecim jxe mNomava TemnoThH
B aKKyMYJATOpP NPHHATA PAaBHOMEPHOM B TCYECHHE
nepuosa Bojaopasbopa (HampHMep, B TeYeHHE
CYTOK), TO €MKOCTh aKKyMynsTopa GyneT Hau-
Gosbiniei, a TIPOM3BOMUTENBHOCTH TEHEPATOPA
TEIUIOTH W HarpeBaTeNs BoAbl OyaeT HauMeHb-
wieit. [IpuHUMAEeMblii BapHaHT B oOLIEM Ciy4ae
06OCHOBBIBAETCH TEXHUKO-IKOHOMHMYECKUM pacye-
TOM, 2 HHOT/Ia OIPEAETACTC HMEIOIUMHUCS KOHK-
pPETHBIMH YCIIOBHAMH (rabapuramMu moMelienus,
JIOMYCTUMOHM Maccod u T.IL).

Tpamep 10.2. OnpenenuTs EMKOCTh aKKyMy-
JIATOpa, €C)M MOTpeblIeHHE TEIUIOTH IPOUCXOIUT
no rpaduky, npusejeHHoMy Ha puc. 10.8. Ha
uHTerpanbHOM rpaduke (puc. 10.9) crpoum cua-
Yaljia JMHHUIO HOTpeOJIeHUs TEIIOTHl ¢ 6 6 2 0 e.
IpunumaeM, YTO mOJa4a TEIIIOTHI B aKKymyJis-
TOp NPOUCXOUT DPABHOMEPHO B TeYeHHE BCEro
nepuosfia Bojopasbopa, T.e. B TeueHme 154
B 1aHHOM cltydae TIPUHATEL IPAMYIO ¢ € 32 JIMHHAI0
1oJaYu TEIIOTH HEJb3fl, TaK KAk HA HEKOTOPBIX
y4yactkax rpaduka 3Ta mpsMas paclojaraercs
HUXE JIMHUM TOTpeONeHHudA, a ITO 3HAYHUT, 4YTO
B HEKOTOpBbIE MOMEHTBI CYTOK (OKOJI0 9 1 22 4) u3
akKymyJsaTopa OyJeT B3ATO TEIJIOTH Gonblie,
YeM TaM COMEPXHUTCA, YTO (PU3NYECKH HEBO3MOX-
HO. Jlng ycrpaHeHMS OTMEYEHHOM HepeasbHOCTH
JIMHAIO 1Oj1a4M HeoOXO0qHMO TepeMecTHThb napal-
JIeJIBHO MPAMOH a e BBEPX 1O KpalHeH Mepe Tak,
4r06bI OHA CONPHKACANACH C IMHUEH NOTPeOenus
TOJILKO B OJHOH TOYKE M JiexkaJjia BbILIE BCEX
OCTANLHBIX €€ TOYEK. DTOMY YCIOBUIO OTBEYAeT
npaMas a'el. .

OTpe3ku OpAMHAT Mexay npaMoi a'el u
JMHUEH NOTPeONeHHS TEIUIOTHI COOTBETCTBYIOT
KOJIMYECTBY MOJIE3HOH TEIIOTH B aKKyMYyJSTOpE
B Te MJIM MHBIE Yachl cyToK. M3 rpaduka cienyer,
4TO HaubGONBIINIA 3aaC TEMIOTHI B aKKyMYJIATOPE
O6ymeT B 16 4, 4TO BHIpaxkaercsi OTPE3KOM 6's,
cooTBercTBytomumM 0,63 10% kBT 4. EMKkocTh ak-
KyMynsitopa, 1, IpH NOCTOSHHOH TeMIlepaType
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Puc. 10.9. Unrerpaasnsiii rpadgok (x npumepy 10.2)

ropsveii Bojibl ¥ IepeMEHHOM 00beMe BOABI B HEM
HaxoMuM 10 GopMyne

V,=(1,1 = 1,15) 4-3600/(¢" — £) C,

1ae 1,1 1,15~ koaddunuent 3anmaca; A - HarGoNBUIAI
3amac TEmnoTHl B aKKyMYyJsATOpe, kBT 9, C - Temwioem-
xocTh BOABL pasHast 4,19 k[x/(kr-°C); £, £—Temnepa-
Typa Bo4bl B akkymynsrope (obergno 60°C) ® BOnmo-
nposogHoit Boael (+ 5°C).

B namem npumepe 4 = 0,63-10% kBT -4, ce-
JOBATEIIBHO, EMKOCTh aKKyMYJSTOpa paBHa

V,=0,63-10%-3600/(60 — 5)-4,19 = 9900 5 ~

~ 10 M3,
EMkocTe akkyMyndaTopa €O BCTPOEHHBIM

3MEeBHKOM CIIeqyeT yBeiM4YuBaTh Ha 20-25%
CBEPX PACYETHOH.

10.7. OcobGennocTa ropsiero
BOJIOCHAG)KEHHS MPOMBINLIEHHBIX
npeNpHATHA N1 00HIeCTBEHHO-
KOMMYHAJIBHBIX 3/1aHMi
¢ OONMBLIIMMH PACXO0JaMH BOJBI

CHCTEMEI ropaYero BOJOCHa0XEHUS NPOMBIII~
JIEHHBIX TPEANPHATHH H 00IIECTBEHHO-KOMMY-
HaJbHBIX 3JaHMi ¢ OOJNBIIMMM pacxojaMd Tro-
psvell Boabl (ieueOHBIE YYPEXACHUS C BOJHBIMH
nponeaypaMu, ImpadedHble W T.I.) JedsAT Ha
TEXHOJIOTHYECKHE M CAaHHTAPHO-THrHEHHYECKHE.
K mocnegaumM OTHOCATCA M CHCTEMBI QYIIEBBIX
B OBITOBKaX TPOMBINUIEHHBIX IpeJNpUATHH.
CHuIl 2.04.01-85 He pacnpocTpaHAIOTCHA Ha CHC-
TEMBbI TOPAYEro BOAOCHAGKEHHS, TOJAIONTHME BOTY
HA TEXHOJIOTHYECKHE HYXAbI HPOMBIINLICHHBIX
npenpUATHl (B TOM 4Hclie Ha JeveGHBIE mpo-
Heaypbl) ¥ CUCTCMbI BOJOCHAGXEHHS B mpenesiax
TEXHOJIOrH4YeCKOro 060pyaoBaHus, MOITOMY HIKE
JIaHbl TOJBKO caMble oOlue CBEJCHUS O HHX.

IIpu HeoOXOAUMOCTH TTO/IaYH rOpAYEH BOJBI
OUTBLEBOTO KayeCcTBA JUIA TEXHOJOTHYECKUX HYXIL
JIOTIyCKaeTCs Tojada ropsyei BoAbl OXHOBPEMEH-
HO Ha XO3AMCTBEHHO-NUTHEBBIE H TEXHOJIOTHYEC-
KHE HYXJIbI.

He nonyckaeTcs coeguHEHUE TPYGONPOBOIOB
CHCTEM ropfYero BOJOCHAGXEHHA NMHTHEBOTO Ka-
4ecTBA ¢ TEXHOJIOTHYECKHMH TpybompoBogamu,
NMOJAOLIMME BOJy HENMTHEBOro KawyecTBa, a Tak-
K€ HETOCPEe/ICTBEHHbIH KOHTAKT ¢ TEXHOJIOrMYec-
KHM 00OpY/IOBaHHEM M YCTaHOBKAMH ropsyeii Bo-
[Ibl, MOJaBacMOM MNOTPEGUTENSIM C BO3MOXHBIM
HU3MEHEHHEM ee KayecTBna.

JuaMeTpsl TPy6 AymieBBIX MPOMBIILIEHHBIX
NIpeIpUATHI PACCIUTHIBAIOT HA OJHOBPEMEHHYIO
pabory BCex IyMIEBBIX CETOK M YMBIBAJILHHKOB.
B nymesmix ¢ uyuciioM cetok OGoJiee Tpex pac-
NpeieTUTEeNIbHBIE TPYOONPOBOAL! 3aKOJILIIOBLIBA-
10T. OZXHOCTOPOHHAS HOJaYa ropsiueil BOABI JO-
MyCKaeTcsl TOJILKO NPH KOJUIEKTOPHOM pacupese-
JICHUH.

Jlns co3manus 3amaca BOJbI y HOTpeGUTEN ,
HMEIOIUX COCPeTOTOYEHHBIH KpaTKOBPEMEHHBII
pacxoJ Bojabl (0aHH, MpayeyHbIE, AYHIEBbIE NPO-
MbIIUIEHHBIX NpEeNNpUATUH ¥ T.IL), TpeaycMat-
PHBAIOT OaKH-aKKyMYJIITOpBI ropsveif Boanl. 3a-
nac BOAbI B (akax-aKKyMynsToOpax, yCTpauBae-
MBIX B OBITOBBIX 3/IaHUAX M IMOMEILEHUAX IPO-
MBINUTEHHBIX TPES/IIPUATHH, ONpPEJeialoT B 3aBH-
CUMOCTH OT BPEMEHH HMX 3alOJIHEHHs B TEYCHHE
CMEHBI, IPUHHMAEMOTO TNPH YHCIIE AYIIEBBIX Ce-
Tox: 10...20-2 4, 21...30-3 4, 31 u Conee~4 u.
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IIpu HemocpeACTBEHHOM OTGOpe ropsyei
BO/BI M3 TEIUIOBOH CeTH B OBITOBBIX 3/aHHAX
¥ MOMEIIECHUAX NPOMBIIIICHHBIX NPEANPUATHHA C
YUCIIOM JYHIEBBIX CETOK B IPYIIIOBBIX YCTAHOBKAaX
10 u Gonee, a Takxe B GaHAX, NPAYeYHBIX U T.IL
B ciiydae HEBO3MOXHOCTH obecneveHds NOAa4M
HeoO6XOAMMOro pacxoja BOjbI HApYXHBIMH CETH-
MM ClenyeT YCTpauBaTh OesHamopHble Gaku-ak-
KyMyIsaTophl. OTKa3 OT ycTpoiicTBa 6aKkoB-akky-
MyJIITOPOB AOJKEeH ObITh 000cHOBaH. B mpouux
CHCTEMAaX IEHTPAJU30BAaHHOIO TIOpAYEro BOJO-
cHaGXeHUA ¢ HeNOCPeACTBEHHBIM O0TGOPOM BOIBI
M3 TENJIOBBIX CETeH yCTaHaBIIMBATH Oaku-aKKyMmy-
JISTOPHI HE CleayerT.

10.8. MecTHble CHCTEMBI FOpSYero
Bo10CHA0KeHHs

Ilpu Haimuum B xBapTane (loMe) LEHTPAIH-
30BaHHOTO OTOIUICHHS TPHIOTOBJICHHE Tropsyeit
(«6BITOBOMY) BOJIBI B ra3suHIMpOBAHHBIX 3TAHUAX
MPOMCXOAUT B CKOPOCTHBIX M €MKHX Ta3OBBIX
BO/IOHATPEBATENAX, 4 MPH OTCYTCTBHM ra3ocHal-
KEHHA—B MaJiblX BOJOIPEMHBIX KOTJIAX B COYe-
TaHUM ¢ HEGOJILITHM 6AaKOM-aKKYMyJISATOPOM HIIH
B IPOBSIHBIX KOJIOHKAX (TOJBKO B 3TaHUAX IO NATH
sraxei). TennoBas MOLIHOCTD M JAPYrHe OCHOB-
HBbIE TIOKa3dTEIH CEPHHHO BHIMYCKAEMBIX YYIyH-
HBIX KOTJIOB npuBenieHbl B Tabn. 10.15.

IIpumedanne. He nomyckaercs NpPUMEHSATH
WHAMBHIya/lbHbIE Ta30Bble BOJOHATrPEBATENH:
B BaHHBIX KOMHATaX IpH HOMEPAx TOCTHHHII, NPH
KMJIBIX KOMHATaX JOMOB OT/IbIXa M CaHATOPHEB,
B IIKOJIaX (3a uCKitoueHneM Oy(deToB), B JyIIEBBIX
NpU CHOPTHBHBIX 3aJ1aX W KOTENbHBIX.

B 3aBHCHMOCTH OT KauecTBa MCXOIHOH BOJO-
IIPOBOIHOM BOaH (COCOOHOCTH K Hakuneo6paso-
BAaHHIO) HArpeB BOABI (MIPH XECTKOCTH BOABI 0
3 Mr-3KB/7T) NPOM3BOMAT WM IO CX€ME KOTEI—
akkymyJsaTop (puc. 10. 10, @) UM 1pHU XeCTKOCTH

BOABI CBBIIIE 3 MI-3KB/JI) 110 CXEME KOTEJl — 3MEeBHK
B aKKyMyJIATOpC.
IIpou3sBOAUTENLHOCTS TEHEPATOPA TEMIOTHI
Qg, Br, ¥ nnomans noBepxXHOCTH 3MeEBHKAa B
6ake-akkymyaarope F,,, M2, ONPENENAIOT, KaK
NpaBHJIO, M3 pacyeTa MPHrOTOBIEHUA TopsvcH
BOJIbl Ha IIPHEM OJHOMH BaHHBI (IIPH ITOM 3aJaI0T-
¢Sl KAKUM-TO IIPOMEXYTKOM BPEMEHH Z, C, HE00X0-
JUMBIM [JI1 TIPUTOTOBJICHHS TrOpsiYeit BOILI K
NMpUEMY CIENYIOIUEH BaHHBI):
0, = LIVE(" — 159C/z; (10.33)
F,,=0Q,/KAt, (10.34)
rae 1,1 -xoodduumeHT 3anaca; V:,‘OGLCM ropsiyei Bo-
bl, HEOOXOMHUMOH JUISl IPHHATHA OJHOM BAHHBL, PaBHHI
250 1 mpn Temnepatype Boas! 40°C; f*, 1°—Temneparypa
TOpS4ed H X0JI0AHOR BOABL, PABHAS COOTBETCTBEHHO 40 1
5°C; C-TennoemkocTb Boabl, pasHas 4190 Ix/[xr-°C)l:
K- koadduument Terionepenatu 3IMEEBHKA B AKKYMyJIs-
TOpe, nprHEMaeMblil pasubiM 300 Br/(M2-°C); Af—pac-
YETHAS PA3HOCTh CPEHMX TEMIEPATyp TEIUIOHOCHTEI B
HArpeBaeMONH BOALI.
Pacuetnyio pasHocTs Ar HaxomAT mo ¢op-
MyJaM:
NpHY NMOJaye XOJIOHON BOJBI CBEPXY

At =0,5(t, +1,) — % (10.35)
NpyY €€ NoJaie CHU3y
Ar = 0,5(t; +1,) — 0,5(¢° + ¢7, (10.36)

TOe 1;, T,—HAa4ajIbHAA H KOHEYHAS TEMNEPATYypHI Tpelo-
mieit Bogpl, °C; f5, t"—To xe, HarpesaeMo# Bojsl, °C.

Ilpun cxeme, mokasaHHO# Ha puc. 10.10,q,
T, =80°C, mpu cxeme, TNOKa3aHHO# Ha puC.
10.10,6, ©, = 90°C, mpu To# u apyro# cxemax:
1, = 70°C, t¢ = 5°C, t" = 75°C.

Jna onpeneneHds AuamMeTpa UHPKYISAUHMOH-
HBIX TPY6 MedK/ly TeHEPATOPOM H AKKYMYJIATOPOM
(MM 3MeEBUKOM) TNPEABAPHUTENHLHO OINPEAEIAIOT
pacrioylaraeMyro pasHOCTh HanopoB AH ., MM, u
06BeM BOJIbI LPKY THPYIOLIEH 110 TpyGaM g, Ji/c,
no dbopmysiam:

AH,, = h(5, — 5,)0,981;
Qeir = Qg/(fl —~1C,

(10.37)
(10.38)

TABJIMHA 10.15

BOJIOTPEMHBIE YYTYHHBIE KOTJIbI

3HaveHUs mokazaTeliei AJI KOTJIOB

Ilokasarean s
KYMM KUMM-2 KUM-2y KUM-2M KUM-3M
Uncno cexumi 4 4-6 4-9 4-10 3-10
TennoBas MomHOCTL, KBT 11,6 10,5-17,5 19,7-45,4 20,5-55 16,2-55,8
Tabaputhi, M:
JUIMHA 0,39 0,59 0,75 0,38-0,83 0,44-0,98 0,35-1,1
IUHPHHA 0,375 0,45 ,505 0,5 0,47
BLICOTA 0,86 0,68 1,06 1,055 1,065
Macca, kr 144 150-192 288-507 290 550 221-551
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Puc. 10.10. FIpRBIHTBRILHEE CXeMLI MecTHWX cactem T'B

- reHEepaTOp TEMNOTH; 2~ AKKYMYJATOP; 3 - PEROXPAHATEILHBIH
knanal d = 20 MM (25 MM); 4~ o6paTHBIH KianaH; 5—3MEeBHK

o) 2

L bl ——

rae h—paccTOsHHE, M, IO BEPTHKATU OT CEPEeAMHBI IeHe-
patopa A0 ycTbs NOAbeMHOM TpyOrl (cM. prc. 10.10); 3,,
8, —~ILTOTHOCTL BO/IBL, KI/M>, COOTBETCTBEHHO B CIyCKHOM
1 nogsemuoi Tpybax; T,, T, —COOTBETCTBEHHO HAYaIbHAS
1 KOHeyHas Temmepatypsl rperouieii Boasi, °C.

3
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Puc. 10.12. Cxembl coBmemeHnhx cucrem [B » oromiemsn ¢
YyrynHbIME KOT/IaMB
1 xoten; 2 oGpaTHuii xnanas; 3 BoAONPOBOX; 4 - cacrema I'B;
5-nUATATENbHLINH 6GavYoK € IIAPOBBIM KJIATAHOM; 6—MEPEHBHAS
Tpy6a; 7-pacmupurels; 8-CHCTEMa OTONIEHAs; 9 - IUpPKyJs-
WHOHHAA nepeMeiuka; /0,/]—Bentwim; [2-3MeeBuK; /3—akkymy-
JsTOp

«
Puc. 10.11. Cxemui conmemennbix cacreM ['B B OTOIeHES ¢ ra3o-
HLIM BoROHarpesateseM AT'B

a-TOA AABJIEHAEM BOJONPOBOAA; 6-NOA AABJIEHMEM DPACIUHDH-

TelIBHOTO cocyaa; /- wHarpeBatens AIB; 2- cuctema [B;

3 - paclIMpUTENBLHLIH cocyn; 4- CUCTeMa oTonjeHus;, 5 —o6paTHb

TpyGONPOBOA OTOMNEHHs; 6 BOONPOBOA; 7- O6paTHBIl KJianaw;
8 -Bo3aymHas Tpybka

MecTHBIE COBMEIIEHHBIE CHCTEMBI TOPSYErO
BOJOCHAOXCHUA W OTOIJIEHHMS OCYMIECTBIISIOT IO
pa3u4HbIM cxemaM. IIpu ra3oBbIX €MKHX BOJO-
HarpesaTensax tuna AI'B npumensior cxemsl, no-
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Kka3aHHpbie Ha puc. 10.11. Tlpu To#t w nmpyroit
CXeMax reHepaTop TEMIOTH! NnopbuparoT mo pac-
XOJy TeIUIOTHI Ha OTOIJICHHE, 4 €ro eMKOCTh—
Ha NPHrOTOBNICHHE BOJBI I IpHeMa OTHOH
BaHHBL

ITo cxeme, noka3aHHOH Ha puc. 10.11,a, Bca
CHCTEMa HAaXOUTCA MO/I AaBJIEHHEM BOIONPOBOAA
U HOTOMY BCE JIEMEHTBI CUCTEMBI IOJIKHBI OHITH
nogo0paHbl Ha COOTBETCTBYrOWIECE naBieHue. [Ipu
9TOHM CXeMe He clle[yeT MOAO0TrpeBaTs BOAY CBBILIE
75°C, mo3ToMy CHCTEMY OTOIUICHHS pPacCUMThI-
BAIOT HA PACYeTHYIO Pa3sHOCTb TemmepaTyp At =
=75 — 60 = 15°C. QuameTpst Tpy6 K BOjmOpas-
6opHBLIM TOYKaM OepyT B mpeaenax 15-20 MM B
3aBUCHMOCTH OT Hajuyus Tpyo.

ITo cxeme, nokazannod Ha puc. 10.11,6, cuc-
TéMa HAaXOJMTCSA TONbKO IOA JaBJEHHEM DaCiliM-
pHTEIBHOrO cocyna. EciM BeHTWIb Ha BOAONpO-
BOJHOM Tpybe 3akphIT, TO BoaOpa3bop OTCyT-
CTBYET, NIPH OTKPHITUH BEHTHIA XOJOAHAs BOJA
NOCTYNAEeT B HUXKHIOIO 4acTh HarpeBaTeNs M Bhl-
TECHSAET U3 Hero ropayyto Boay. Hamuuue Bo3aym-

HOW JIMHHH HCKITIOYaeT o0pa3oBaHHE Bakyyma B
CHCTEME, BOSMOXHOIO BCJIEJCTBUE PACHONOKEHHS
BOJIOPa30OpHON TOYKH HMXE PACIIMPHTEIBHOIO
cocyna. Ilpu 3akpeIToM kpaHe Ha OGpPATHOM Ju-
HHM OTOIUIEHHS F€HEPaTOP TEIUIOThI OOCTYXHBAET
TOJBKO ropsdee BoJoCHaGxenne.

IIpu BoAOrpeHHBIX KOTNAaX MPUMEHSIOT CXe-
MbI, IpuBeAeHHbIe Ha pHC. 10.12. Cxema, nokasau-
Has Ha puc. 10.12 o, npuMensieTca IpH XeCTKOCTH
BOJIONPOBOAHOM Boabl A0 3 Mr-ake/a. Pacmpene-
JIUTEJIbHBIA COCY]l TIPH 3TOM CXxeMe MMEET YBejH-
YEeHHYHO €MKOCTh. [IMTaHHE CHCTEMBI IPOUCXOIUT
uepe3 6a4ok ¢ mapoBeM kianaHoM. ITpu orcyt-
CTBHH Bojopa3dopa BeHTwib [1 3akpbir. Ilpu
6onpmioM Bojopasbope cHcTeMa OTOILUIEHHS OT-
KJIFOYAeTCA 3aKpBITHEM BEHTHNA /2.

Cxembl, npuBeeHHbie Ha puc. 10.12, 6 u s,
NPUMEHAIOT NPH BOJAE C KECTKOCTHIO Gojee
4 mr-sxs/n. Tlo cxeme Ha puc. 10.12,6 axkymys-
TOP TopsYeif BOIbl HAXOAUTCH N0 ATMOCHEPHEIM
JIaBJIEHUEM, O cxeMe Ha puc. 10.12,6—mox nasne-
HHEM BOJAOIPOBOJA.



PA3ZJAEJL I1. KAHAJIMBALIUA

IJIABA 11. CUCTEMBI U CXEMBI KAHAJM3ALIMH

11.1. Oomme csenenms

IIpoekTHpoBaHME BHYTPEHHEH KaHAJIM3AIUK
30aHuil U COOPYXEHHMH OCYILIECTBJIETCS B COOT-
petcTBHH ¢ TpeGoBanuaMu CHull u CH, npeanss-
JSEMBIMM K KOHKPETHBIM 3JJaHUAM U MPOMBIIILIEH-
HBIM TIPETPHATHSAM C YUETOM KX TIPOU3BOJCTBEH-
HBIX TIPOLECCOB. B mpoekTax BHYTPEHHHX CHCTEM
KaHAM3AIMH TOJDKHBI ObITH COOIIONEHH! Clenyio-
mue TpeOOBAHUA OPraHOB CAHHTAPHOTO HaJA30pa:
obecrneyeHHe MHHMMAJILHOTO COAEPXKAHHSA B CTOY-
HBIX BOIaX BPEOHBIX U HENPUATHO NAXHYIIMX Be-
HIECTB; MaKCHMAaJIbHOE CHMXXEHHME InyMa, BUOpa-
MM, YABTPa3ByKa, NIeKTPOMArHUTHBIX BOJIH, pa-
JAMOYACTOT, CTATHYECKOTO JIEKTPUYECTBA M HOHHU-
3MPYIOINMX M3ITydeHHH; obecneyeHHe HENpephIB-
HOCTH TIPOLIECCOB NPOU3BOJCTBA; COKPALIEHHE KO-
JHYECTBA CTOYHBIX BOJ 3a CUeT OBGOPOTHOrO H
NOBTOPHOTO HCIOJIB30BAHHUSA BOJBI.

IIpx OTBOJAE NPOH3BOACTBEHHBIX CTOYHBIX
BOA, BBIACIAIOIIMX rasbl, CJIEAYET HpeAyCMAaTpH-
BaTh MeEpH IO WPEIOTBPAINCHHIO NPOHHKAHHS
razoB B noMemeHns. He monyckaeTcs cMmeniusa-
HHC CTOYHBIX BOJl, IPH KOTOPOM IPOUCXOTAT
XUMHYECKHE PEAKIMU C BBIJIEJICHMEM BPEIHBIX Ia-
30B (CepOBOAOPOAA, LHAHMCTOrO BOJOPOJA,
MBILIBAKOBHCTOrO BOAOPOJA M AP.).

Bee 3nanus, o6opyayeMbie XO3SHCTBEHHO-TIH-
THEBBLIM BOJIONPOBOJIOM, TOJDKHBI HMETH BHYTPEH-
HIOKO CHCTEMY OBITOBOM KaHAJIH3AIMH.

B 3aBHCHMOCTH OT HA3HAYEHUs 3JaHASA U
TpeGOBaHMUH, IPENBSIBIAEMBIX K OTBOAY CTOUHBIX
BoJl, JIOJDKHBI ITPOEKTHPOBATHLCS CIIECAYIOLINE CUC-
TeMBl BHYTpeHHeH Kanasm3anuu: 6pIToBasd, Mpous3-
BOACTBeHHAs, OObeauHEHHAas. [lOXIeBble BOMIBI
OTBOJATCS CETHIO BHYTPEHHHUX BOJOCTOKOB.

Ipu Heo6X0AMMOCTH MOXET NPOEKTHPOBATE-
sl HECKOJIBKO CHCTEM NPOH3BOJCTBEHHOH KaHANH-
3aIMH IS CTOYHBIX BOJI, OTJIHHAIOLIUXCA IO COC-
T4BYy, QrpeCCHBHOCTH, TEMIIEPAType WIIM JPYTUM
noKa3aTe M.

B HexaHaJIM30BaHHBIX pPAallOHAX BHYTPEHHEH
kaHanu3anMed (C yCTPOWCTBOM MECTHBIX OYHCT-
HBIX COOpYXeHHH) 060pYyayIOTCA CIETYIOIIHE 3/1a-
HUA: XWiible IOMa BBICOTOH Goliee MBYX 3Taxeii;
FOCTHHHIIBI, TOMA JUIsl MpecTapenbix (B CEIbCKOM

MECTHOCTH); OGOJIBHHUIBI, DPOAMJIBHBIE JOMa, MO-
JIMKIIMHUKA, aMOyJNaTOPHH, HCNAHCEDPHI, CAHIIH-
JIEMCTAHIMH; CAHATOPHH, JOMa OT/EIXA, MAHCHO-
HAThI, TIHOHEPCKHE JIarepsl; ACTCKUE SAC/IA-Calbl,
LIKOJIbI-HHTEPHATBI, 0611e06pa3oBaTeIbHbIE KO-
nbl, yueOHble 3aBe/ieHHs; KIyObl, KHHOTEAaTPHI; Ga-
HU U TIPayeyHbIC; CIIOPTHBHBIE COOPYKEHHUS.

B HexaHaym3oBaHHBIX palfoHaxX mOMycKaeTcs
yCTpauBaTh JIOQT-KJIO3EThl HIIH HAPYXKHBIE Y6Op-
HBIC C BHIrpeGaMu AN clleyIomuX 30aHuit: 0aHO-
M JBYXITaXHble OOINEXHTHSA, PACCYATAHHBIE HA
50 "en; muoHepckue nareps Ha 240 MeCT, UCHOJIb-
3yeMble TOJIBKO B JleTHee Bpems; Kiay6nl I Tuma;
npeanpuATUs OOIECTBEHHOTO NUTaHusA He Ooee
HeM Ha 25 NocafOvHBIX MECT; IPOU3BOICTBEHHBIC
M BCIOMOTATeJIbHbIE 3/laHus NIpy paboTe B HUX JI0
25 4en B cMeHY; OTKPHITHIE MJIOCKOCTHBIE CIIOPTHB-
HBIE COOPYXKEHHS.

JlrodT-x103€THI MOMYCKAETCA YCTPAUBATH B
3JaHAAX PA3JIMYHOrO Ha3HAa4YeHus, CTPOALMXCH B
I, II u III xmamaTuyeckux paiionax CCCP.

11.2. O0BbeMHO-IIIAHHPOBOYHbLIE
TpeOoBanus

TlponsBojicTBeHHble 34anHMs. B TmpowusBoa-
CTBEHHBIX 3/IaHUAX YOOpHBIEC, YMBIBAIBHBIE H Y-
HIeBble Pa3MELIAIOT B OBITOBBIX MOMEILICHUAX, pac-
MOJIaraeéMuIX WK B IPHCTPOiike K MPOH3BOACTBEH-
HOMY 3[AaHHIO, WJIH B OTJEJIBHO CTOSIUEM 3/IaHUH,
HO C MaKCHMAaJbHBIM IPHOIHXKEHHEM UX K PAGOYHM
MECTAM.

JymeBsle. Yncno AYIIEBHIX CETOK ClieAyeT
NPUHUMATE MO ukcHy paboTarolmux B Hambolee
MHOTOYHCIICHHOR CMEHE, MCXOAsl M3 PAacYeTHOTO
YUCJIA YEIOBEK Ha OJIHY JYIIEBYIo ceTKy (Tabur. 11.1).

JlymieBnie KaOHHBI MOT'YT OBITh OTKPBITHIMH H
3aKpHITBIMHA. B 3akpeiToif xabuHe npeaycMartpu-
BAIOTCH 3anMupaeMas JBEPb H MECTO IS Mepeojie-
BaHMs, OT/CJIEHHOE OT JAyLIEBOH BOJIOHENIPOHUIIaE-
Mol mTopoil. B 3akpbIThix aymieBeix kabGunax
pacueTHOe YHCIIO YeJIOBEK Ha OJHY CETKY ClefyeT
yMmeHbmath Ha 30%.

JymeBbie pekOMeH/IyeTcd pa3MeIaTh CMEX-
HO c rapaepoOGHBIMH, HO He Yy HAapyXHBIX CTeH
3maHus. JlymeBsie kaOMHBI 060PYAYIOT, Kak mpa-
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TABJHIIA 11.1

PACYETHOE YHUCJIO YEJOBEK HA O/IHY
JAYHEBYIO CETKY B 3ABUCMMOCTHU OT
rPYINbI IPOU3BOACTB

PacueTHOe 4uC/I0 4e€N0BEK Ha ORHY
IYIEBYIO CETKY

T'pynunbi npou3BOACTB

MY XUUH WEHIMH
116, 1Ir, fa, IlIs, Hir 3 3
Is, la, 1116, 1V6 5 4
Is, 1la, 1Va 7 6
16 15 12

BUJIO, MHAMBHIYAJIbHBIMH CMECUTENSMH XOJOJ-
HOM W ropsvedl BoARl C apMaTypo#l ynpaBleHHS,
pACIONIONKEHHOH y BXOJa B KabuHy.

PacueTHas NpOAOKHTEIBHOCT paboThl ay-
HIEBBIX COCTaBJIseT 45 MHH TNOCIe KaX/JIOH CMEHBI.

BMecro kaGuH MOXHO TPHMEHATH TPYINO-
Bble JyHIeBble YCTaHOBKH.

Pa3Mepsl Mexay OCAMH NEPeropoiok JIyile-
BBIX KaOWH JOJKHBI OBITh: OTKPBITEIX~0,9 X
0,9 M, 3axperTeix—1,8 X 0,9 M. ’

[MIupuna npoxoja NPHHUMAETCA PABHOH (HE
MeHee), M:

MEXAY PARAMH AYIUEBbIX KaOHH MM MeXAY AYILEBLIMA
YCTAHOBKaMH KBAaAPATHOTO CEYEHMs TpH uucie KabGuH
B paay:
6mmenee . . . . . . . . . . . . .15
Gonee 6 e e
MeX Iy AyIEBLIMA YCTAHOBKAMH KPYIJIOTO OYEPTAHHA
BUJAAHE . . . . . . . . o]
MEXAy YCTaHoBKaMM W cTeHod (meperopogkonr) . . 0,7

VYKJIOH Tl0J1a B AYIIEBBIX NOMEINEHUAX B CTO-
POHy JIOTKAa WJIM Tpana HPHHUMAETCA DaBHBEIM
0,01 -0,02.

B nymeBbix, pacioJIOKEHHBIX Ha MEXIYITaX-
HBIX TEPEKPBHITUAX, PEKOMEHIYETCS HPUMEHATH
JyIIeBbIe MOMOHBL

Ipyu HaaH4YAK TPOU3BOJICTBEHHBIX MPONECCOB
CO 3HAYUTENHHBIM TEIJIOBBIAEICHHEM (rpynia
I16). npeuMymeCTBEHHO B BHIE JYYHCTOrO TEILIa,
TIIOMHMO JyllIel TONMOJHUTETbHO BOMH3H paboumx
MECT yCTaHABJIMBAIOT IOJIYAYHIM-YMBIBAJIEHHKH C
JNYOIEBBIMH CETKaMH, OTAEIAEMBbIE IKPAaHAMH U3
BOJ/IOHENIPOHMIIAEMBIX H BOJIOCTOMKMX MaTepHa-
JIOB, M3 pacyeTa OuH Nonyaymr Ha 15 de.

VerpoiicTBa 1y MbITha paboueit o6yBu cie-
IyeT mnpeaycMaTpuBaTh IpM NPOHM3BOJACTBAX
rpymn IIr u Ila.

Monyaym—ycTpoWCTBO Al OXJAXICHUS,
IpUMEHSEMOe B TeYeHHE CMeHB paboTarouMmu

NpH MPOH3BOACTBEHHBIX NPONECCAX C TEMIOBBIM
006JIyueHHEM HMHTEHCHBHOCTBIO Gojee 2520 k[Ix
[600 kkan/(mM?-4)].

Yucno nonyaymed creayeT NPHHMMATL W3
pacyera OiMH NOJYyAynI Ha 15 4es, none3yromuxcs
nosyayniaMu B Hauboliee MHOTOYHCIEHHOM CMe-
He. [Tonynymu pasmelnaroT B OTKPBITHIX KaOuHax
pasmepoM 900 x 900 mMm. CepuifHO mOJAYIYIIH
NIPOMBIIUTEHHOCTh HE H3roToBiseT. [Ipumensie-
MbIE YCTPOMCTBA COCTOAT M3 JyLIEBOH CETKH M
cMecutend. {nd mpuemMa BOAbI MOXET OBITH HC-
NOJNb30BAaH YMBIBATIbHUK YETBEPTOH HJIM TATOH
BCIIHYHHEL

YpoBeHb YCTAaHOBKH JyIIEBOH CETKH HAJ| TIO-
JioM coctaBiageT —1,3 M, BOJONPHEMHOW Yallu —
0,75 M. [na ynmaneHus BOABI C TOJIa CIeqyeT
YCTaHABJIMBATH Tpansl AHaMeTpoM 50 MM.

V6 opHusie. Pacctoauue ot paGouux mect no
yOOPHBIX, pa3MEITAEMBIX B 3JaHUH, JIOJKHO ObITh
He Gosee 75 M, a 10 YOOPHBIX, pa3MEIIaeMEBIX BHE
3naHusd,—He Ooyee 150 M.

B MHOrosTaxHbIX MPOU3BOICTBEHHRIX 3aHHA-
ax yOopHbIE JOJKHLI OBITH HA KaXJOM JTaxe.

IIpameyanne. VICKITIOYEHUE COCTABIAIOT Clie-
JIyroIMe CIy4au: NIPH YMCJie padoTaloMmMX Ha BYX
CMexXHBIX 3Taxax Jo 30 dexn yOopHBIE pa3MeInaioT
uyepe3 ITax; MPH OTCYTCTBMM paboTarolmx Ha
OJHOM 3TaXe, a TAKXKE NPH YHCIIe paboTaromMX Ha
Tpex sTaxax Gosee 10 yen—dyepes aBa 3Taxa.

Ha npoMBbIIIeHHbIX IPEANPUATHAX yOOpHbIE,
KaK npaBmio, o60pyayloT HaNOJbHBIMH YalllaMu;
JONyCKaeTCs yCTAHOBKAa W yHMTa30B. [Ipu umcne
xabun Gojiee Tpex oaHA M3 HUX JOJXHA OBITH
obopynoBaHa yHMTa3oM. B Myxckux y6GopHbIX
HEOOXOJUMO YCTaHABJIMBATH IMCCYapHI.

YuCJIO HANOJBHBIX Yaml (UM YHUTA30B) M
nuccyapoB B yGOPHO¥M ONIpeiesiseTcs B 3a BUCHMOC-
TH OT YHACJA YeJIOBEK M3 pacyeTa OfHA HAIOJbHAs
yama (WM OquH yHHTa3) Ha 15 4yen B HaumbGonee
MHOTOYHCIIEHHON cMeHe. Yuciio HaNoJbHbIX Yall
(WJIH YHMTA30B) M NUCCYapoB B OJHON yOOpHOi
JIOJXHO OBITHL HE Ootiee 16.

YKca0 mnUcCyapoB B MYXKCKHX  YOOPHBIX
JTOJIKHO OBITh paBHO YHCIIy HAaNOJbHBIX 4all (YHH-
Ta30B). [Ipu gucie MyxuuH 15 u MeHee nuccyap B
y6opHOIi He mpelycMaTpUBaeTCA.

Ecnu B nHambolee MHOrOYMCICHHOH CMEHE
paboraer Meree 10 uwen, To momMycKaeTcs YCTpoOii-
CTBO OJIHOM YOOpHOH AN MYXYHH M KCHIIMH.

+ Kabura wiM yOOpHas Ha OJHY HATOJBHYIO
qamy (Wid yHATa3) AODKHA MMETh pPa3MeEpHl B
mwiane 1,2 x 0,8 M.
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PexOMeHAyeTCST yCTAHABIMBATL HHIAMBUAY-
aNbHBIC HACTEHHBIE TIMCCYaphl, HO JONYCKAIOTCA M
MHIMBUIYAJIBHBIE HANOJbHBIE THCCYapsl. Ilpu yc-
TAHOBKE IIMCCYapOB NPHHHMAIOTCS CJIEAYIOLIHE
DACCTOSIHHUS, M:

MEXIy HacTeHHBIMH THCCyapaMu 0,7
IAPHAA NPOXOAA Mexny ABYMS DANAMH KaOGuu 1npH
YHCIE NHCCYapoB B PAXY
6 n Gosee 2
MeHee 6 1,5
PAaccTORHME MexX 1y KPAHHHM DAIOM KaGuH yOopHBIX B
CTeHO# MM IEpPEropoakoi 1,3
IMPHHA NPOXO/A NIPH PACIOJIOKEHHH MHCCYapoB MpPo-
HB XKaGHH 2

B mumro3ax npu yOOpHBIX YCTAHABIMBAOT
O/{UH yMBIBAJIBHHMK HA YeTHIpe YHUTA3a W IHCCY-
apa, a IpH MEHBILEM 4YUCJie IpHOOPOB—OIHH Ha
Kaxayr yOopHyro

[TomMemenus Qs JNUYHOUA IMTrHEHBI
X ¢HI M H IPEIyCMAaTPUBAIOT B TOM CIy4ae, eClid
B Hauboyiee MHOTOYMCIIEHHOM CMeHe paboTaer
bostee 14 xeHmuH (onHa KaOMHa Ha kaxawie 100
KEHILMH); PACHOJIATAIOT UX CMEXHO C XEHCKMMH
yoopubiMH. [IpH pasMeiieHUM NIOMeEINEHHE mJis
JIMYHOR THIHEHBI XEHIUMH OTAENBHO OT YOOPHBIX
clenyeT MPeAYCMATPUBATh B HMX YHHTA3 H yMBI-
BAJBHUK C II0JIBOIOM K HEMY XOJIOJTHOM M ropsiueit
BOJBL.

Paszmephl MRIUBHyanbHOH KaOHHBL TOJIKHBI
Goith 1,8 x 1,2 M; mmpuHa npoxoma Mexnay pH-
JaMH KaOuH 2 M, MeXJy pSAIOM KaOHH W CTEHOH
HJIH Heperopokoif —1,3 M.

VMBIBaJIbHEIE PA3MEIAFOT CMEXHO C rap-
nepoOHBIME  paboueit ofexabl. YMBIBaJIbHUKH
MOTYT OBITh OJWHOYHLIMH MJIM TI'PYIIOBBIMH.
I'pyInoBbie YMBIBaJIbHHKH IPUMEHSIOT HA IPOH3-
BOJCTBAX, IJIE MBIThE TeJla He Tpebyercs (mpous-
BOACTBA rpymmsl Ia, 16, IVB).

Yucno KpaHOB B YMBIBJIBHBIX CIICAYET TPH-
HUMATh 110 YMCIy pabOTAIOMUX B MaKCHMAJIbHOM
CMEHE, MCXO/SI U3 PACYETHOIO YMCIA YEJIOBEK Ha
omuH kpaH (tabn. 11.2).

TABJIMLIA 11.2

PACYETHOE YHMCJIO YEJIOBEK HA OJUH KPAH
B 3ABUCUMOCTH OT T'PYIINILI ITPOU3BOICTB

Pacuernoe uucno
9eJIOBEK Ha OJIHH

T'pyniisl pOM3BOACTB

KpaH
Ia, IVs 7
16, I8, Illa, I116, IVe, IV6 10
Ila, IlIs, IIIr 20

Ilpn onpenenenuyn YucIa KPAaHOB B yMBIBAIh-
HBIX KPaHBI B CTOJIOBBIX H YOOPHBIX He YIUTHIBAFOT.

B koHCTpykTOpCKMX GIOPO, TIOMEMICHHSIX 06-
IECTBEHHBIX OPraHM3alMid M B TIOMEILEHUSAX AJIS
Y4aLIMXCs YMCNIO KPAHOB ClleflyeT UPHHHUMATbL U3
pacuera 40 4ex Ha OOUH KpaH.

Ilpy MpOH3BOACTBEHHBIX IPONECCAX TPYII
IIa, I1IB, IIIr u IVG yMBIBaJILHUKH AOKHBI OBITH
000pyNOBaHbI EAANBHBIME HIIH JIOKTEBBIMH TIyC-
KOBBIMH yCTpOHCTBaAMHU

ITpu ycTaHOBKE yMBIBATLHHKOB NIPHHHMAIOT-
Csl CIICOYIOIe PACCTOSHHS, M

MexX /1y KpaHaMH B POy 0,65
IIAPHHA TIPOXONA MEXY PAJAMH YMBIBAILHAKOB NPH
YHCIE WX B DALY
S u Gonee 2
Menee 5 1,8
IIAPHAA [POXOAA MEXAY PAAOM YMBIBANLHUKOB M
CTeHO# (1eperopoakoli) Npy wuciie MX B ALY

5 u Bonee 1,5

MeHee 5 1,35
UPH PACNONOXEHHH YMBIBAJILHAKOB

napaujiensHo psay mkados 2

BIOJL TOPIOB IKahoB 1,5
MeX/y IPYINOBLIMH KPYTJILIMH YMBIBATbHAKAMH 1,2
MEXYy TPYNNOBLIMH KPYIJIbIMH YMbIBaALHHKAMH |
cTeHoM (meperopoaxoit) 09

Pyunbie BaHHBI IpeycMaTPUBAIOTCS NIpH
MPOU3BOJCTBEHHBIX IIPOIIECCAX, CBA3AHHBIX C Ilepe-
Jarowelics Ha pykd Bubpanueii. Uucno nomsayro-
HMXCS PYYHBIMH BAHHAMM JOJDKHO NPUHAMATBCH
B COOTBETCTBHH C TEXHOJIOTHUECKOH YACTHIO IpO-
eKTa.

Uuciio BaHH NMPUHMMAETCS M3 pacueTa OgHa
BaHHA Ha 3 dYen B HauboJiee MHOTOYHCIEHHOMN
cMeHe. PaccTosHME OT HOMeINCHHS JUIS PYyYHBIX
BAaHH A0 pabo4MX MECT, PACTOJAT4EMEIX B 30aHMH
MOJIXHO OBITH He Ooee 7,5 M, a J1o pabouux mecT,
pasMelliaeMBIX HA IUIOMIAAKE HPENUPHUITHS, He
Goitee 150 m.

IIpu 4ucne NoNb3yOUIMXCS PYYHBIMH BaHHA-
MH 10 110 4en pydHBIe BAHHBI MOXHO pacHoJja-
rath B IPOM3BOJCTBEHHOM 3/JaHMH, PpH GOJIbIIEM
YHCIIe MONb3YIOIUXCS — B OTAEIBHOM IIOMELICHUU

Pyunble BaHHBI OGOPYAYIOTCS HHIOUBHIYASh-
HBIMHM CMECHTENISIMU XOJIOJHON U ropsided BOJLI U
JyUIeBBIMH CETKaMH (B3aMeH KPaHOB).

B kayecTBe pydYHBIX BAHH MOXKHO HCIIOJIB30-
BaTh IIOJIYKPYTJIBIE YMBIBAJILHUKH YETBEPTOM M
SATOH BEJTUYUHBI.

HosxHble BaHHBI YCTAHABJINBAIOT B HpEJ-
MYLIEBEIX MJIU yMBIBaIbHBIX. HOXHEBEIE BaHHEI
JOJIKHBI UMETh UHIAMBHIYAJIBHBEIE CMECHTENIH XO-
JIOAHON M ropsiuei BOJBI.
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Prc. 11.1. Yendruuposannaa cagnTapuo-Texusvieckas xalHHa pa3denbnoro Tuna

! ymuras, 2 paHHa, 3-CMecHTeNs C AyleBol ceTkoll, 4 yMbIBaJIbHMK, 5—CHOOH GyTHUIOYHBIE, 6—CTOSK KaHANH3ALMOHHLLA,
7 CTOSK rops4eil BOMABI, 8 —CTOSK XOJOMHOH BOAM, 9—H30JALHs
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Puc. 11.2. Vendpumposannas cauATapHO-TeXAHIeCcKasn xabnna Ge3 amm
1-yHuTas; 2- yMbIBajbHAK

ITpn ycraHOBKE HOXHEBIX BaHH NPHHAMAIOTCS
CIEAYIOmIME PACCTOSIHUS, M:

IMHpHHa Npoxoaa Mexnay:

PANAMH HOXHBIX BaHH ... 2
KpalHHM pPANOM HOXEBIX BAHH W CTEHOH HIH
neperopogko# . . . . . . . . . . . . 1,2

MEXAy KpaHaMM HOXHBIX BAHH . . . . . . . . 07

Hns nponzsoxcts rpynn la, 16, Is, Ila ucxo-
asaT u3 pacuera 50 MyxumH HiH 40 XKeHIIMH HA
OIIHY HOXHYIO BaHHY mpH pabore, npou3BouMoi
B OCHOBHOM CTOS WJIM B YCIIOBHSIX MAJIOi OABIX-
HOCTH M OXJIQXACHUS HOT paboTarouux.

Knapie n obmecTBennsie 3aanna. CaHuTap-
HBIE Y3JIbI B KHJIbIX M OOIECTBEHHBIX 31aHHUsIX, KAK
IpaBUIIO, PAcHOJaraloT OAMH HAX APYruM. B xu-
JIBIX M OOIECTBEHHBIX 3JaHUAX HEJIb3s Pa3MEIIaTh

CaHUTApPHBIE Y3JIbI HaJl XUIBIMH KOMHATAMH, KyX-
HSMH, OOJLHMYHBIMM HajaTtamMM, KaOuHEeTamu
Bpauel, cHajsHBIMH KOMHAaTaMH, JeueOHBIMH Ka-
OuHeTaMHu, OOCJICHHEIMH H TOPTOBBIMH 3aJIaMw,
CKJIaflaMH IHIIEBLIX NPOAYKTOB U LEHHBIX TOBA-
poOB, pabouMMH KOMHAaTaMH aJMHHHCTPATHBHEIX
30aHUH, IOMEICHUAMH, MMCIOMIUMH LEHHOE Xy-
JOXeCTBEHHOe o(OpMIlEHHE, 3aTaMH 3aCeIaHuH,
BPHTCJIBHBIMPI 3ajlamMuy, ayl[PITOpI/IS{MI/I, KJIaCCaMH,
OPUTOYHBIMH  BeHTWISHHOHHBIMH KDaHAMH W
TpaHCPOPMATOPHBIMH.

WnBauBHIyanbable YOOPHBIE U YMBIBAJIBHEIC B
XHIBIX qoMax KBapTHpHOFO U TOCTHHUYHOI'O TH-
IIOB, a TaKXxe B OGI_L[C)KHTHS{X JOJI)KHBL HMETH
CJIeyIOLIME BHYTPEHHHE MHHHUMAJILHBIE Pa3Mephl
(B 4HCTOTE), M:
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NpH OTKPBIBAHMH JIBEDPEH:
RApYKY . . . . . . . . . . . . . . 08x12
BHYTpB e e e 0,8 x 1,4
NpH OTKPLIBAHHH NBEPEll BHYTPL M [IPH TIPHMEHEHUH
YHHTA30B C HH3KO PAaCiONOKECHHBIMH CMBIBHBIMH Gat-
KaMu P Y

Kabuaet B 06muMx yGOpPHBIX OOMIEKHTHIt
MOJKHBL UMETH pasmep B ocsix 0,8 M. B oOuie-
CTBEHHEIX YOODHBLIX pa3sMepel KaOHMH IOKHbI
OBITH YBETMYECHBI 110 JIJIMHE W IUMpHHe Ha 100 MM.
Illupuna npoxoaa BROJIb psaa KaOMH PHHAMACT-
Ci: NPH OTKPBIBAaHMH [BEpeH BHYTPH -HE MeHee
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Puc. 11.3. Yenduuwpoaanuas caHTapHO-TeXAHUecKas KaGWHA coBMelleHHOro THHA

! BanHa, 2 YMBIBAALHHK, 3 YHHTA3, 4 TO.1I0TEHIECYIUHTEND

1,1 M, NpH OTKPBIBAHWH HX HapyXy—He McHee
1,3 M. Eciii ¢ IPOTHBOIOIOKHOM CTOPOHKI KaOUH
yOOpHBIX pACHOJOXEHB IHCCYaphbl, YKa3aHHBIC
PACCTOSIHHSL JOJIXHBI OBITH yBennueHbl Ha 0,7 M.
B oOmexuTHsx W rocTuHHI@A@x obmme yoop-
Hble M YMBIBAJIbHBIE HEOOXOaMMO pa3MelaTh Ha
KaXJIOM 3Taxe B OTAEIBHBIX TOMEIIEHHSIX C CAMO-
CTOATENIbHBIMU BXOZAMH M3 OOLIMX KOPHAOPOB.
Ilpu cOoBMeIEHHOM yOOPHOI C YMBIBAJIBHOM,
B KOTOpO# He OoJiee JBYX YMEIBAJILHHKOB, IIpe-
NyCMAaTpPHBAIOT LUIO3BL. B kpymHomanempHOM
CTPOHTENECTBE MNPUMEHSIOT YHH(PUIMPOBAHHBIE
CAHUTAPHO-TEXHHYICCKHE KAOWHBI (COBMEILICHHbIE,
pazfienbHele W Oe3 BaHH), HM3TOTOBJISEMBIE Ha
3aBoJaX M JOCTaBJIsieMBbIe Ha IUIOINAJNKY B [O-

TOBOM BHAE (puc. 11.1-11.3). CTosiku pa3MeaoT
¢ BHEIIHEH CTOpOHBI KabuH, 4ro obecmeunBaet
TIO3TaXXHOE CoeqMHeHMe X 6e3 3axona B kabOHHbI

PasMmemenue caHMTapHbIX npubGo-
pPOB. B XHWIBIX JOMax KBapTUPHOrO THIIA YCTa-
HaBJIUBAIOT (M3 pacuieTra Ha OAHY KBapTHDY): a)
YHMTAa3 M BAHHY B COBMEIIEHHOM CaHUTAPHOM
y3Jle 1 PaKOBHHY MJIH MOWKY B KyXHe; 0) BaHHY,
YMBIBaJIbHHK H YHHTa3 (TIPH 3TOM YHHTa3 MOXET
OBITH YCTAHOBJICH B OTAEILHOM KaOHHE) U paKOBH-
HY WIH MOHMKY B KyXHe.

B XHIBIX JOMax TOCTHHHYHOTO THIIA C KBap-
THpaMH Ha 1-2 dYen yCTaHaBIMBAIOT YMBIBAJIB-
HHKH U CH/SYME BaHHBI WIH AYIIEBBIE MOJJOHBI B
CAHMTAPHBIX y3J1aX U MOMKH B KyXHAX.
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B OOIIEKXUTHAX IPHHUMAIOT CIIEAYIOIEE YUC-
JI0 CAaHUTAPHBLIX IPHOOPOB:

B MYXCKHX H XEHCKHX yMbIBajib-

HBX . . . . . . . . . 1xpan na 8 uen
B YOOpHEIX:
MYXCKHX 1 ynuras u 1 naccyap Ha 18 wen
KEHCKHX 1 yantas Ba 12 4en1 u | ruruenu-
veckasa kabuna Ha 50 wen
B AYLEBBIX 1 mymepas cerka Ha 30 4en

B rocrunuiax 4MCiIO CAHMTAPHBIX NpUOOPOB
3aBHCUT OT KATErOpHH HOMEPOB:

|- BaHHA MM AyIy, YHHTa3 U YMbIBaJIbHHK, YCTaHaBJIHBAEMbIEC
B 00bEIMHEHHOM CAaHHTAPHOM y3ie;

Il yAuTas m yMbIBANIBHHK, YCTAHABJIMBAEMbIE B OOBEAUHEH-
HOM CaHWTapHOM ysne;

111 - yMbIBRIILHHK.

B roctMHHmax, He HMEIOUIUX CAHHTAPHBIX
Y3JIOB B HOMEDAX, YHCJIO CAHHTAPHHIX Npubopos
ONPEJEJISTIOT UCXOASl U3 CYMMAapHOTO 4HCIIA MeCT B
HOMeEpAaX C Y4€TOM 06CIIyKHBAIOIEr0 NepCoHaa:

B YGOpHBIX:
MYXCKHX 1 yam1a3 u | nuccyap na 18 yen
KEHCKHX 1 ynura3 Ha 12 gen

B BAIllldX HIH JyLIEBBIX 1 BanHa Win 1 gymesas

cerka Ha 30 wen

B xnybax (kpome cnopTuBHOTO 32712 M y6op-
HbIe TIPH CIEHE) YCTAHABJIMBAIOT CJEAYFOHIHE ca-
HUTapHbIE IPUOOPHI;

B ybOpHBIX:
MYXCKHX 1 ynuras u 1 nuccyap
Ha 150 3pH1enbckux MecT AR
Ha 200 noceimiened
XKEHCKHX 1 yauTas Ha 75 3pUTENLCKHX

MecT win wa 100 nocetureneit

B 006mux yGOpHEIX YCTaHABIMBAIOT:

MYXCKOH 1 ynmra3 u 2 nuccyapa ma 150 +
Hen
KEHCKOH | ynuuTas Ha 75 ven

B 37aHMsSX KHHOTEaTPOB YHMCIO CAHMTAPHBIX
TIpHOOPOB NPHHUMAIOT Mo Tabn. 11.3.

TABJIMUA 11.3
YHUCJIO CAHUTAPHBIX [TIPUBOPOB B 3JAHUSIX
KHUHOTEATPOB
CanHTapHble Yncao canuTapHbiX NPHOOPOB IPH HHCITE
npubopeL MeCT B KHHOTeaIpe
1600-1200 800 600-400  300-200

Vuurasel B ybop-
HBIX:

MYXCKHX 3 2 1 1

KEHCKHX 4 3 2 1
Isccyapsl B Myx-
CKHX yDOPHBIX 3 2 2 1
‘VMBIBaJIBHHKH B
MYXKCKHX H XeH-
CKHX yOOPHBIX 2 1 1 1

ITpameyamms: 1. Myxckue M XeHCKHe yGOpHLIE JOJXKHBI
yCcTpauBarbcsi OTAENBHO H MMETh LLII03L. B LLnr03ax ycraHaBng-
BaloT | yMBIBaJILHHK HA 150 3puTEAbCKAX MecT M | YMBIBAJILHHK HA
200 nocetureneit knyda.

2. B yGOpHBIX NIPH ClieHe H CLOPTHBHOM 3ajie, 3 TaKXe B
y6OPHBIX 4151 06CNYXHBAOLIEro NEPCOHANa 0MYCKAETCS OTKphIBA-
HHE ABepeli BHYIPb, NIPH 3TOM IyOuHa KabMHLI NOJXHA OHITH me
menee 1,4 m.

3. YMBIBaNLHHKH, KpOMe yOOPHBIX, HEOGXOAHMO YCTaHABIH-
BaTh B APTHCTHYECKHX KOMHA1aX, kKabuHere Bpada, poTonaboparo-
PUM H Cl1YNHH H300Pa3sMTENLHBIX MCKYCCTB.

4. B noacoSHom nomernennn Sydera nomkna 6HITE yeTaHOB-
JleHa MOMKa.
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B 1mIkoJaX YHCIO CAHUTAPHBIX NPUOOPOB
NPUHUMAIOT U3 pacyeTa:

U1 AeBOYEK 1 ynuras na 30 ven u 1 ympiBa-
npHAK HA 60 "en

1 ynuras 1 1 nuccyap Ha 40 Hen
H | ymblBannHHMK Ha 60 4ex

“- yunrene# B INKONAX C YHCIOM

YUEHHUECKHX MECT:

“

MaJlbYMKOB

1o 400 1 y6opHas (1 yruTas u 1 yMsl-
BAJIbHUK)

400 u Gonee 2 y6opueie (1 yauTas u 1 ymsl-
BATBHHK B KaX0it)

TTpamevanan: 1. MyxckHE M JKEHCKHe YOODHBIE NOJKHBI

YCTPaHBA1bCA PA3NENLHO W HMETb LLTIO3BL.

2. YnuTasbl Heo6XOIHMO PasMeraTh B 01eJLHbIX kKabuHax ¢
[BepAMH, OTKPLIBAEMBIMH HapyxKy.

3. Kabuubl crexyeT OTACAs!b NMEPEropoakaMH BLICOTOH He
menee 1,75 m, He poxoasmumu Ha 0,2 M 10 noxna.

4 B ybopuelx Ans OOCTyXHBAOILETO MNEpcOoHaia JonNyc-
KaeTcs OTKDbiBaHHE JBEPeH BHYIDb, IPH TOM riyOuna xabum
momkHa 6bb He Menee 1,4 M.

YOopHble I yHalMXCs IPeAyCMaTpPHBAIOT
Ha KaxJIOM 3Taxe, AIMEIOINEM KJIACCHBbIE ITOMeIIe-
HHus. B ABYXOTaxHOM 3[aHHMH HOMyCKaeTcs yc-
TPOMCTBO YBGODHBIX [UI YYEHHKOB Ha OJHOM M3
srtaxeir. B nabopartopusx, KJIACCHBIX KOMHATax
I-1V knaccos, 1abopaHTCKHX, MAcTepCKuX, Kabu-
HETaX OCHOB IIPOU3BOJCTBA U JOMOBOACTBA, Kabu-
HETax YepueHHs, pucoBaHus U reorpaduu, a Taxxe
B OydeTHOHl ycTaHaBIMBAIOT YMBIBAJILHUKH HO-
NMOJIHATENBHO K pacueTHOMY HX umciny. Kpome
TOr0, YCTAHABJIMBAIOT PAKOBHHBI HA JEMOHCTPA-
LMOHHBIX CTOJIAX.

B je4e6GHO-NPOMUIAKTHYECKHX YUPEKICHUAX
(60IBHHAIBI PA3TUIHOTO HPOGMIIS, NOTHKIHHUKH
# (eJibIIIepcKo-aKyIepCKHe MYHKTHI) YHCIO ca-
HHTAPHO-TEXHHYECKHX NPHOOPOB NMpUHHUMAETCS B
3aBUCHMOCTH OT IPOGUIs JiedeOHOTO YIpek ICHHA
U Ha3HAYEHHS IOMEIICHUH U ONpeeNseTCs TeXHO-
JIOTHYECKOH YACTBIO MPOEKTA.

His npounx oOIIECTBEHHBIX 3AaHHH YHCIO
CAHHTAPHBIX TIPUOOPOB NPHHHUMAETCS IIO COOT-
BETCTBYIOINIUM HOPMAaM IIPOCKTHPOBAHHUS.

BuiGop THIIa caHHUTApHBIX npubo-
p 0 B. B jieueGHO-TPOGUITAKTHIECKAX YIPEKACHHAX
CleyeT TPHMEHNTH CaHMTapHble NPHOOPHI M3
dasaca. Yaum XHPYPrHYECKHX YMBIBAJILHMKOB
IOJXHBI OBITH ILIOCKHE, Oe3 CTEHOK W OO04YKOB,
KPOHIITEAHEI - KPYTJiBie H npocrble 1o (opme,
CH(pOHBI — Oy THIJIOYHBIE, KPAHBI-CMECUTEIH — JIOK-
TEBOTO THIIA.

Hust nedeOHBIX NPOLEAYD € arpecCMBHBIMH
BOJ4MH HEeOoOXOMMMO YCTaHABJIMBAaThH BaHHBI C
KHCJIOTOYNOPHOH 3MaJIbl0 MJH (hagHCOBBIE, IIO-

KpbIThIE Oentolf riasypero. Iloaxonm k BaHHam
JO/DKEH o0ecrmednBaThess ¢ TPEX KM HETRIPEX
CTOpOH.

B BomoseueOHBIX OTAENEHHSIX NIPH IPYIIIOBOMR
YCTAQHOBKE BaHH BBIIYCKM M3 HHX PACIIOJIATAIOT
Ha/ cOOpHBIMHU JIOTKAMH C Tpanamu 6e3 ycTanos-
KH CH(}OHOB.

Jiast oOMBIBaHUs TOPLIKOB M IIOMAKJIAAHBIX
Cy[eH yCTaHaBIIMBAIOT BUAYApHI, IPH OTCYTCTBHM
CIeUMa/IbHBIX Yaill— OOBIYHEIE KIIO3eTHBIE. Jins
OOMBIBAHHS KJICEHOK IPEAYCMATPUBAIOT HyTyH-
HBII 3MaTMPOBAHHBIA XeNo0 ¢ HaKJIOHHOH IUM-
TOH, IO BEepXHEMY Kparo KOTOPOi MpOKIIaaBIBAIOT
AplpyaTyro TpyOy muamerpom 20 mMm. Boay k
TpyOe MOABOAAT OT CMECHTEI.

CrouHbie BOJBI OT MOEK Ul MBIThsl Opeaen-
Ta, Ayuied ¥ BaHH rpsseiedyeGHOTO OTHENICHHS BO
Hu30eKaHHE 3aCOPCHHS KaHAIM3ALUOHHONW CETH
CIIe/lyeT HANpaBJsATh B TPA3COTCTOMHHK C cHbo-
HOM (TH/APABJIMYECKHM 3aTBOPOM), AEHCTBYIOIHMI
O TMPHHIHITY NECKOJOBOK. ITox yMrIBasinHHKAMU
M BaHHAMH B Ips3eicyeOHUIAX T'HApABIHYECKUE
3aTBOPEI HE NMPEAyCMAaTPHBAIOT.

B mpeanpusTHsx 0OLIECTBEHHOrO NHTaHMS,
MPaveYHbIX H APYTUX OOLIECTBEHHBIX 3TAaHHSAX TH-
OBl X YHCIIO CAHUTAPHBIX NMPUGOPOB U CHENHAb-
HBEIX NPHEMHHMKOB HE3aTPS3HEHHBIX MM 3arpsi3-
HEHHBIX IIPOM3BOJICTBEHHBIX CTOYHBIX BOJ OIpEfe-
JISFOTCS TEXHOJIOTHYECKHM IHPOEKTOM.

Bo Bcex 3maHHSX CleAayeT IPUMEHSTH CaHH-
TapHble NPHOOPEI, MO3BOJSIOLINE POKIAILIBATD
OTBOZAHBIE TPYOBI Haj moloM (yHHTa3kl ¢ Goko-
BBIMH BBITYCKAMHM, BAHHBI C HANIOJIBHBIMHU TH/PaB-

JIMYECKMMH 3aTBOpaMH cudOHAMH H 1Ip.).

PacnmonoxeHue CAHUTAPHEBIX Npubo-
poB. CanurapHpie TpuUOOpPHI CIEAYET pacmoja-
raTh B OTAIUIMBAEMBIX H BEHTHJIHDYEMBIX TOMeE-
LIEHASX C eCTECTBEHHBIM HMJIM HCKYCCTBEHHBIM OC-
BELLICHHEM.

I'pymmossie Myxckue y60pHbie HEO6XOquMO
obopymoBaTh muccyapamu. PaccTosiHHe Mexay
OCSIMH ITHCCYapOB JIOJIKHO ObITh He MeHee 0,7 M.
CreHbl, Hd KOTOPBIX YCTaHABJMBAIOT IPYMIIOBLIC
nuccyapsl, Tpebyercst 00NHIIOBBIBATE TUIMTKOH Ha
BBICOTY He MeHee 1,5 M.

PaccrosiHe OT YMBIBAJILHHKOB [0 JPYCHX
CAHHTAPHLIX NPUOOPOB M CTPOUTENBHBIX KOH-
CTpyKuui NOJKHO OBITH (HE MEHee), M:

MEX1y OCAMH YMLIBAJILHHKOB DM PYNNOBOii MX yCTa-

HOBKE e | X5
oT 60XOBOH CTOPOHBI YMbIBAJILHHKA 1O CTEHBI:
B OLITOBBIX MOMemieHMsx . . . . . . . . 015
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B XKHJIBIX DOMaX (I'lpI/l JJTHHE yMblBaJibHHKA

065 M) . . . . . . . . . . ... . 005
OT mepeAHeil CTEHKH yMBIBAJIbHMKA 10 cTeHBl . . . 0.8
TO e, P TPYNIOBOH# yCTAHOBKE yMBIBAIL-
HHKOB e e e e e e e 1,25
MEXIy ABYMs PSNaMH yMBIBANBHWKOB . . . , . 2
mexy 60k0BOH CTOPOHOH YMBIBRJILHHKA H OCHIO KJIO-
3eTHOM yaiuM ywurasa . . . . . . . . . . . 04
01 OCH YRHTA3d [0 HADYXHOro Kpas Bawmel . . . . 045

JIlnst TpYNIBL YMEIBAJIBHUKOB (He Gojee 1ec-
TH), pacnoiaraeMeIX B OJHOM TIOMELICHHH, MOX-
HO NPeayCMaTPHBATHL OAUH CH(OH-PEBU3HIO AWa-
metpoM 50 Mm.

He pomyckaeTcsi NPHUCOEAHHEHHE JIBYX YMBbI-
BaJLHUKOB, PACMOJIOXEHHBIX B Pa3sHBIX IOMeLie-
HHSIX, K O/THOMY CH(GOHY.

Mouixu, ycTaHaBINBaeMble B KYXHSX, CTOJIO-
BbIX K Oy(eTax, JOJKHBI HMETh MEXKIY BBITYCKOM
1 cupoHOM (THAPABIHYECKHM 3aTBOPOM) BO3/yILI-
Hblii pa3peIB He MeHee 20 MM.

Jlnst ogHOM MOMKHM C HECKOTBKMMH OTAgJe-
HHSAMH IIpeAycMaTpuBaercs ofuH cupoH. ByThi-
JI0YHBIA CHPOH yCTaHaBIMBAIOT AT MOEK C Of-
HAM OTHCJICHHEM.

Bannst MOXHO YCTaHABIUBATh HAa HYTYHHBIX
HOXKax M OETOHHBIX IIOJCTaBKaX (BCTPOCHHBIE
pannbl). [Ipu 06iH10BKe HOKOBBIX IIOBEPXHOCTEH
BaHH TpeOyerca oOecnevnBaTh AOCTYN K cHoOHY,
ANA Yero ycrpauBaercs Jirok pasmMepoM 0,3 x 0,3 M.
IMpu TOKPBITHH OOKOBBIX IIOBEPXHOCTEH BaHH
ChEMHBIMH aCOECTOLICMEHTHBIMH JINCTAMH JIFOKK
HE yCTpauBaloT.

B mojly BaHHBIX KOMHAT OOINEro HOJb30Ba-
HAS HYXHO YCTAQHABIMBATh Mmpansl OUAMETPOM
50 MM. B BaHHBEIX KOMHATaxX HJHM COBMEILCHHBLIX

TABJINUA 11.4
BbICOTA YCTAHOBKH CAHUTAPHBIX ITPUEOPOB

Canurapneie BhicOTa YCTAHOBKM CaHMTapHBLIX MpuGOpos
npuGopet or mosa, M
B XHJbIX B IIKO- B ASTCKHX B OGH.ICCT-

IOMax M Jax calax-aC/1ax BEHHBIX
AIMUHH- yGOpHBIX
CTpaTHB-
HBLIX 3713~
HHAX
Vhurasnl (6e3 04-042 0,3-04 0,3 0,3-0,4
6opra)
Tuccyapst 0,65 0,45-0,65  0,45-0,65
Pakosunsl ¥ Mol- 0,85 0,85 0,85 -
KH
VYMbIBAILHHKH 0,8 0,7-0,8 0,4-0,5 0,7-0,8

Mpamesange. B o6uieCTBEHHbIX yOOPHEIX OQMH IMCCYap M
oauH YAHTA3 Ha rpyuny Ko 10 npaGopoB ciaedyeT ycraHaBIHBATH
N0 HOpPMaM [JETCKUX CaJ0B-fCe)b, KPOME TOrO, OTAEIbHBIE yMbl-
BANBHMKM pacroiararor Ha seicore 0,7 M (mo Gopra).

CaHHTAPHBIX y3JIaX B XHJIBIX KBADTHPAX TPAIbI He
yCTaHABJIMBAIOT.

JUtsi MHAMBUAYANBHBIX M TPYIIOBBIX [(ylle-
BBIX, DAaCIONIATAEMBIX HA MEXIYITAXHBIX | Mepe-
KPBITUSIX, DPEKOMEHAYETCS IPUMEHATE Oyiuessle
nOO00OHbI.

JuameTp oTBOAHON TPYOB! M THAPABINYECKO-
IO 3aTBOPA Y NUMbeSbIX HOHMANUUK0S NOJKEH
OBITH He MeHee 25 MM,

BricoTa yCTAHOBKHM CAHMTAPHBIX TpUGOPOB
npuBeleHa B Tabu. 11.4.

11.3. Knaccnduxanus
H XapaKTEePHCTHKA CUCTEM
KAHAIM3ANHA

B 3aBHCHMOCTH OT HA3HAYCHUS 3JaHUS M
IpeAbSBISEMBIX TPeOOBAHHN K OTBOAY CTOYHBIX
BOJ TIPOEKTHPYIOTCS CJIEAYIOIIHE CHCTEMBI BHYT-
pEeHHEH KaHaJIM3aIuH:

6vimogas— SIS OTBENCHHSA CTOYHBIX BOJ OT
CAHMTAPHBIX NIPHOOPOB (YHUTA30B, PAKOBHH, yMEI-
BaJIbHHKOB, BaHH, MOEK, AyIlIed U Aap.);

nPoU3BOOCEeHHAs — I OTBENCHHS IIPOM3-
BOJCTBEHHBIX CTOYHBIX BOJ (OMHA MJIH HECKOJBKO
B 3aBACHMOCTH OT COCTaBa COpPACHIBAEMBIX CTOY-
HBIX BOJ);

00beOuHennas — NS OTBEJICHUS OBITOBBIX M
TIPOM3BOACTBEHHEIX CTOYHBIX BOX MPU BO3MOXK-
HOCTH MX COBMECTHOM OYHUCTKH;

cemv 8HYMPeHHUX 8000CMOK08 — ISl yIaJIeHUS
aTMOC(HEPHBIX OCAIKOB € KDPBII 3NAHHI.

B mpou3BOACTBEHHBIX 3AAHUSAX C PAITHYHEIMHA
TEXHOJIOTHIECKHMH HPOUECCAMH MOTYT IIpHMe-
HATBHCA BCe YKa3aHHBIE CHCTEMBI KaHAIU3ALMH.

B XMJIBIX M OOHIECTBEHHbIX 3AAHMAX OOBIYHO
NPOEKTHPYIOT TOJIBKO OBITOBYIO KAHAIM3AIHIO U B
OTAEIbHBIX OOIIECTBEHHBIX U KOMMYHAJIEHO-ObI-
TOBBIX 3JJaHHUSX IIPeYCMATPUBAIOT JOIIOJHATEND-
HO JOAEBYIO WM BTOPYIO CeTh KaHAIM3AINH JJIs
OTBOJAA TMPOM3BOACTBEHHBIX CTOYHBIX BOJ.

Ha npeanpustusx oOGLIECTBEHHOTO MHTAHHAS
Ha 200 MecT U OoJiee CTOYHEBIE BOABI H3 MOEYHBIX,
MSICO-PBIOHBIX 3arOTOBOYHBIX M KYXOHb OTBOISAT
10 OTAEIBLHOR CETH K XKHPOYJIOBUTENIO, PACIIONO-
JKEHHOMY BHE 3[aHHS, a MOCJE XUPOYIOBHUTEIS
HANpaBJIAIOT B HAPYXKHYIO CeTh OBITOBOM KaHA M-
3a1UH.

B 3maHMax Mara3wHOB M INpPEAUPHATHH 00-
[IECTBEHHOTO NHUTAHMS YCTPAHUBAIOT Pa3jieiIbHBIE
CeTH TPOM3BOACTBEHHOM M OBITOBOH KaHAJHU3a-
HH.
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B 6ansix Ha 100 Mect u Gosiee pH yCTpOHCTBE
TemjoyioBuTe el OBITOBas kKaHANMM3AMUSA AOJDKHA
OBITh OTIIEJIBHOM OT HMPOHM3BOACTBEHHOM CETH Ka-
HaJIU3a1MU. B NpavevHbIX Takke YCTPaUBAIOT OT-
MeNbHBIE BBIMYCKH JUIS TEXHOJOTHYECKHX CTOKOB.

He nomnyckaercs cOpaceiBaTh GEITOBBIE CTOY-
HBIE BOJBI B HapyXHYI CeTh IPOM3BOJACTBEHHOH
KaHAJM3alMK U 3arpsi3HEHHBIE IPOU3BOJICTBEHHEIE
CTOYHBIE BOJIBI B HAPYXHYIO CeThb NPOU3BOACTBEH-
HOM KaHAIM3a1WH, OTBOMALIYIO He3arps3HCHHBIC
CTOKH.

B OTHenBHBIX CIyd4asx, NPH COOTBETCTBYHO-
IEM TEXHHKO-3KOHOMMYECKOM OOGOCHOBAHHH, I0-
MyCKAeTCs OTBEACHUE HEKOTOPHIX MPOU3BOICTBEH-
HBIX CTOYHBIX BOJ (BBICOKOKOHIIEHTPUPOBAHHBIX,
SIOBUTHIX, PAAMOAKTHBHBIX M Ap.) B BHIIpe6® Min
GyHKep Jyisi TMOCJIEAYIOIIEro X BHIBO3A. .

B ceTh OBITOBOM KaHAaJM3alMKM HE TOIMYCKACT-
cs1 cOpoc aTMOCHEPHBIX BOM, a TAKXe MPOH3BOI-
CTBEHHOM KaHAJNHU3AIMH, CTOYHBIE BOJAbI KOTODPOH
TpeOYIOT OYHCTKH.

11.4. CxeMbl xanaju3alu
37aHHH Pa3TUUHOTO
Ha3HAYEHHA

Ilpu npoexkTupoBaHWH BHYTPEHHeH NpoH3-
BOJCTBEHHOM KaHAJM3ALMH IpPeAyCMaTPUBAETCH
YCTPOMCTBO HECKOJIBKMX pa3feibHBIX CeTell B 3a-
BUCHMOCTH OT arPeCCHBHOCTH CTOYHBIX BOJ, HX
TeMIEPaTYypPHhL, XapakTepa HX HOCaeayomed odpa-
GOTKH, HAIMYHUS B HX COCTABE XMMHYECKUX KOMHO-
HEHTOB, KOTODbie NPH CMENIUBAHHUU C APYTHMH
CTOYHBIMH BOJAMM CIIOCOOHBI BCTYmaTh B peak-
LU, CONMPOBOX/IAFOLINECH BBLIACICHHEM BPEIHBIX
HJIH B3pHIBOONACHBIX CMeceif, Ta30B HIIM OCAAKOB.
B HeoGX0MMBIX Cilydasix MIPOU3BOAST 00C3BPEXHU-
BaHHE CTOYHBIX BOJ HEPe/ BEIMYCKOM HX B HAPYX-
HYIO CeTh KaHAJIM3aIMU (CTOYHBIE BOJIbI FajIbBaHU-
YeCKMX U TEPMHYECKHX IIEXOB U AP.).

IlpumepaMy TPOM3BOACTBEHHBIX 3HaHMH C
GOJIBIUIMM YHCIIOM CETeH KaHaJM3alUu MOTYT CIIy-
XHTEH KOPNYC BHCKO3HOTO UIEJIKA U TJIABHBIH KOP-
MyC TMPOM3BOJCTBA LITAMES.

B kopnyce BUCKO3HOTO IIEJIKa HMeeT-
¢S UATh KAHATH3AUMOHHEIX CeTeil: OBITOBas, Mpo-
H3BO/ICTBEHHO-/{OK/1€BA S, KUCIIBIX CTOKOB, IIEJI0Y-
HBIX CTOKOB ¥ BHCKO3HBIX CTOKOB.

B OBITOBY:0 KaHAIM3AUHIO COPACHIBAIOTCS
CTOYHBIE BOAbl OT CAHHTAPHHIX MPUOOPOB, AyIlre-
BHIX H NaGOpaTOpHil; B MPOUIBOACTBEHHO-TOXK/IC-
BYIO KaHaJIW3AUUIO — JOXCBBIE CTOKH C KpBII H

He3arps3HeHHbIe NPONM3BOICTBEHHEIE CTOYHBIE BO-
JObi OT OOOpYAOBaHHMS M Kamep KOH/MIMOHUPO-
BaHUSL

B cucreMy KaHaJIH3aLMH KHUCJIBIX CTOKOB I10-
CTYNAIOT CTOYHBIE BOABI M3 IEXOB OT/AEJIOYHBIX
arperaToB, 0TpaGoTaBIINE PACTBOPEI U3 TEXHOJIO-
ruueckux 6aKOB M CMBIB C 110J1a (CTOKH COBHpAIOT
JIOTKOBOH KkaHanu3auue# B cOOpHLIN pezepByap u
OTKAYMBAIOT HACOCAMH); U3 OTAEJIOYHOrO IIeXa—
OT 000pyIOBaHHA U CMEIB C TIOJIa (fIBA BBIMYCKA);
M3 HOPSTUILHOTO leXa —O0T 060pyNOBaHUS U CMBIB
¢ moyia (B¢ pas3/ciibHBIC CETH, JBa BBINYCKA); U3
KUCJIOTHOH CTaHIUM —OT NPOMBIBKH KBAapLEBHIX
GHIIBTPOB (CAaMOCTOSATENBHEBIH BBIMYCK), CMBIB C
noJia, OT 00OpYHOBAHHUS ([Ba BRIMYCKA), 3 TOBA-
na (oTKa4MBArOT HacocamMu) H oTpaboTaBiHe
pacTBODBI.

B kaHANM3aIMIO IMEJNIOYHBIX CTOKOB COpachl-
BAIOTCS CTOYHBIE BOJBI H3 OTHENIOYHOTO Ii€Xa— 0T
TIPOMBIBKH WeNKka U ¢cGpoc BOALL OT UEHTPHDYT; U3
1eXa OTAEJIOYHBIX PACTBOPOB— OT MPOMBIBKH 060-
pyaoBaHHs (OTKaYABArOT HacocoMm). B kananmza-
LUHIO BHCKO3HBIX CTOKOB IOCTYIAKOT CTOYHEIE BO-
bl OT NPSAMJILHBIX MAlIMH, U3 BUCKO3HOTO TEXa,
U3 OT/IEJICHUS NMPUTOTOBJIEHHS KPALUEHOH BHCKO-
3bI, OT IPOMBIBKH 00ODYIOBaHMS U CMEIB C I0JIa
(deThIpe BBIMYCKA € THAPO3aTBOPAMH HA BEI-
IyCKax).

B rnaBHoM KOpHyce NpOM3BOACTBA
LI T a1 € J 1 HUMESTCS BOCEMb CHCTEM KaHAJIM3AIMH.
B GBITOBYIO KaHAJM3ALHUIO IOCTYNAFOT CTOYHBIE
BOJAbI OT CAHHTAPHBIX HIPHOOPOB M NabOPaTOpHIL;
B IPOU3BOJICTBEHHO-TOXAEBYIO — JOXK/IEBBIE BOIb
C KpbILl 3[aHHI H HE3arps3HEHHBbIE IPOU3BOI-
CTBEHHBIE BOJIBI; B MPOM3BOACTBEHHYIO KaHAJIH3a-
MO KHCITBIX CTOMHBIX BOJ~ KHCJIbIE BOJBI M3 pa3-
JIHYHBIX OTAeNeHul. OTaebHbE CUCTEMBI KaHAJIH-
3aUM yCTPOEHB! TS IPUEMA KHUCJIBIX KOHLEHTPH-
POBAHHEIX, KUCJIBIX TOPSUHX (OT yTHIIHU3AIHOHHOM
GOHICpHON), HIENOYHBIX, WIENOYHBIX KOHIEHTPH-
POBAHHBIX ¥ BHCKO3HBIX CTOYHBIX BOJI.

I1puMepoM HCTIOJIB30BAHHS HE3ArPA3HEHHBIX
NPOM3BO/ICTBEHHBIX CTOYHBIX BOJ| C TEMIEPATYPOi
95°C HEHmOCpEeNCTBEHHO B CAMOM 3[{aHHH MOXET
CJLyHTB O/THA 3 KAHAJIM3AIHOHHBIX CHCTEM 3aBO-
[1a MCKYCCTBEHHOI'O BOJIOKHa. B nmanHOM cHCTeme
CTOYHBIE BOJIBI IIOCTYNAIOT B COOpHBIE OaKH, OTKY-
[a MX TIOJAI0T HACOCAMH B BOJOHAIPEBATEIM s
MOJOTPEBA XOJIOHON YMATYEHHON BOJIBI.

ITpoU3BOACTBEHHAS KaHAIM3aUUs OJHOLO W3
UEXOB KeJe300eTOHHBIX H3/e/IMil npeqHA3HAYEHA
JUIsE OTBO/IA BOJIBI OT KOHACHCATOPOB M U3 HPHSIM-
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KOB ponapoyHsiX kamep. CTOgHbIE BOABI OT KOH-
JIEHCATOPOB BCJICACTBHE HEOONBIIOrO HX KOJH-
4ecTBA M HEOOXOAMMOCTH YCTAHOBKH BEHTHJICH
OTBOAAT OT Kaxao# kamMepel. CTOYHBIE BOJBI OT
4eTHIpEX MPHSIMKOB NIPONAPOYHBIX KaMep OTBOASAT
TOJBKO M3 OfHOro oTacncHUa. OcTanbHBIE OTHE-
JIEHUs COEIUHSAIOT OTBEPCTHSIMH, B KOTOPHIE 3aJi¢-
ABIBA}OT CTANIbHBIE NATPYOKM HuamMeTpoM 50 Mm.
Jlns npeoTBpalleHHs IOCTYIIIEHNs TIapa U3 Tpo-
MAPOYHBIX KaAMEP B KAHAIN3ALMUOHHEIH KOJIJIEKTOP
YCTAHABJIMBAIOT TH/IPO3aTBOPBL

11.5. IlpueMHHKH® CTOYHBIX
BOJ

TIpHeMHHKH CTOYHBIX BOJ, CIyXaT JUIS He-
OCPE/ICTBEHHOTO TIpHeMd OLITOBBIX, NPOH3BOI-
CTBEHHBIX M ATMOC(EPHBIX BOJ| B CHCTEMax BHYT-
peHHell KaHANU3aNHU 31aHUH M TIOAPA3AENAIOTCS
cneayromuM obpasom:

npuemHuky 04s ObIMOGLIX CMOYHBLIX 00— Ca-
HMTApHble TIPUOOPEHI, YCTAHABIMBACMEIE B CAHH-
TapHO-OBITOBHIX TIOMELIEHHAX (CAHY3JIaX) KUIbIX,
061eCTBEHHBIX U TIPOM3BOACTBEHHBIX 3[aHHI;

npueMHUKY 045 RPOU3BOOCHBEHHBIX CIMOYHBIX
600 (OT TEXHOJOTHYECKUX INPOLECCOB HPOU3IBOI-
cTBa, ruIpoyOOpKH TIOMEIICHHH W BEHTUISALHAOH-
HBIX YCTAHOBOK)—BOPDOHKH JUISl TIPUEMA OXJIaX-
Jaromed BOOEI OT MAILMH U alllapaToB; KOJIOALLI
H JOTKH C PELIETKaMM B [EXaX, TPAIbI, CIIUBHI H
PAKOBHMHBI, a Takxke Oauku jUIs pa3pelBa CTPyH;
YCTAHABIUBAIOT HX B MPOH3BOJCTBEHHBIX 3IaHHSX
H TIOMELICHHUSIX;

npuemnuky 04a ammoc@epHbix 800 —BOIIO-
CTOYHEIE BOPOHKH;

npuemMHUKY CNEYUAIbHO20 HA3HAYEHUS —MEeNH-
IMHCKHE CAHMTapHbIE TIpUOOPHI, ycTaHABIIMBac-
Mblie B OOJIbHUIAX, TOCTIUTANIAX, KITMHUKAX (J1eueO-
Hble Hyllld, BUAYyaphl, JieyeOHblE BaHHBI M TIp.),
nabopaTopHele TPUOOpPEI (CTIEHMaNbHBIE PAKOBH-
HBI, yMBbIBAJIbHUKH), MOMKH, YHHTa3bl C TOjAa4eil
BO/Ibl 0€3 TIPHKOCHOBEHUS PYK).

OcHoBHbIE TPEGOBAHHSL, KOTOPHIC NIPEIbSIBIIs-
10TCS K CAHHTApHBIM NPHOOpaM BCex BU/IOB,—ITO
yao6cTBO M TIPOCTOTA TIPOYUCTKH HX TIPHEMHBIX
OTBepCTHid, a TakXe NMOJIHAsA MPOMBIBKA UX pabo-
yeif moBepxHOCTH. Bo u3bexanue 3acopenus npu-
€MHBEIE OTBEPCTHSL BCEX CAHMTAPHBEIX NPHOOPOB,
KPOMe YHHTA30B M HANOJIBHBIX KIJIO3ETHBIX 4alll,
JIOJKHBEI KMeTh peieTkd. TToBepXHOCTH caHMTAp-
HbIX TPMCOPOB 3AIMMINAIOT TIOKPHITUSMHA TIPOTUB

pa3pyiarouiero BO3AeHCTBHA CTOYHOM XKHIKOCTH,
cnabbIX pacTBOPOB LIENIOYEed U KHUCJIOT, a TAKXKe
fIONIEPEMEHHOTO BO3ACHCTBHS XOJOAHOW H FOps-
yeit (7o 90°C) Boxawl.

CanuTtapHele TPHOOPHI U3TOTOBISIOT U3 pa3-
JIMYHBIX MATEPUAJIOB —4YyryHa, KepaMuku, (¢dass-
ca, nonypapdopa, maMoTHoro (asiHca), JTHCTO-
BOM CTald, HBETHBIX MeETANJIOB W CNJIABOB, 4
Takxe ruactMacc. Pabo4yl0 NOBEpXHOCTb CAHH-
TapHBIX TPHOOPOB, U3TOTOBJICHHBIX H3 YYIYHA
(BaHHBI, MOWKH, DAKOBUHBI, KJIO3€THHIC YAILH,
Tpamsl W Jp.), TIOKPBIBAIOT CTEKJIOBHJIHOW 3IMa-
Ibi0, HepabovHE NOBEPXHOCTH - BOJOYCTONYMBOIH
KpackoH HIH IPYHTOBOU 3Maibio. IloBepxHocTu
CAHATAPHEIX TPHOOPOB M3 CTAH 3aLHIIAIOT CTeK-
JIOBHHOH 5MAlBIO C IBYX CTOPOH.

IToBEpXHOCTH 4yTYHHBIX H CTalbHBIX npHbo-
POB, TPEJHA3HAYCHHBIX ISl MPHHSATHA JeueGHBIX
Nnpoueayp B Pa3jIMYHBIX PACTBOpaX HJIM MOPCKOH
BOAEC, 4 TakXe AN CHeHuallbHBIX jgabopatopwit,
NOKPBIBAIOT XMMHYECKH CTOMKOH CTEKJIOBHUAHOK
IMaJIbIO.

BuyTpeHHHE B BHJUMBIE HAPYXKHBIC IOBEPX-
HOCTH KepaMHYECKHX H3AeaMi (YMBIBAJILHHKOB,
MO€K, CH(hOHOB H Jp.) 3aIIMIAIOT IN1a3yphlo.

CanuTapHsle IpHOOPHL, a TakXKe TIPUEMHHKH
NPOU3BOJICTBEHHBIX CTOYHBIX BOJ, NpHCOEIHHSeE-
Mble K OBITOBOM HJIH TIPOM3BOACTBEHHOM KaHAIH-
3a0HH, CTOYHBIE BOJBI KOTOPOil UMEIOT HENPHUST-
HBIE 3aTaXH WK BBHIIEJIAIOT BPEAHbBIE Ta3bl U [TAPHI,
JIOJDKHBI UMETh THApABJIUYECKHe 3aTBOPHI (cudo-
HBI) JiHOO B KOHCTPYKHHH HPHUOOPOB (YHHTA3BI,
THccyaphbl M Ap.), MTHGO YCTaHABIIMBACMEBIE HA BHI-
nycke ot npubopa.

B npon3BOACTBEHHBIX MOMEINEHUSAX, FIE BO3-
MOXHBI BOCIUIAMEHEHHE ONeXIbl (NpH BLIGpOCE
TUTAMEHU M3 TedeH ¥ p.) HIH XUMHYECKUE 0XKOFH,
HEOOXOUMO YCTAHABJIMBATH PAKOBHHBI CAMOTIO-
MOIIM UJIM BaHHBI C BOJAOH.

ABapuiiHble AyIlId, BAHHBI U PAKOBUHEI CAMO-
TIOMOIIM Pa3MelaloT Ha BHAHBLIX JIETKOIOCTYII-
HBIX MECTax 4epe3 KaX/ble 25 M U TIOAKJIIOYAIOT K
X035iCTBEHHO-TIATLEBOMY BOJOTIPOBOJY. ABapHii-
HblE AYIIH JOJDKHBI UMETH TNEAaJIbHOE BBIKIIO4E-
HHE H JYILEBYIO CETKY MPOIYCKHOH cnocoGHOCTLIO
5 si/c. K BogonpoBoay aBapHilHbIC AYIIH 1OAKJIO-
4aroT uepes Gak o6beMom 0,8—1M> (puc. 11.4).

BMecTo PaKOBHH CaMOIIOMOIIM MOXHO HC-
TIOJIb30BATH MUTheBbIE (POHTAHYHKH UJTH YMBIBAIIb-
HUKH; B KayeCTBE BaHH CAaMOTIOMOILH —OOBIKHO-
BEHHBIC HJIM CHIASYHE YYTYHHBIC BaHHEI, 3a1IOJIHSe-
MBI€ BOJOH mnepen HayanaoM pabouelt CMeHEL
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Puc. 11.4. Pakosuna camonomoum (no yeprexkam I'ocxAMnpoekxTa) 418 ofMbIBa JHUa B ria3

] -pakoBHHA ClanbHas MaNWUPOBAHHAH, 2—AyIleBas ceTka ¢ Tpy6koif; 3-nexanbHeii nyck Bogel; 4 —cudoH ABYX06OpOTHEN; 5-G6ak
3anaca BOJb
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TJIABA 12. KAHAJIMBALIMOHHBIE CETH

12.1. TpyGonpoBoabl H JIOTKH

OTBOJ CTOYHBIX BOJ IpeJyCMaTpHBaeTcs,
Kax TMPaBUIIO, MO CaMOTEYHBIM TPYOONpOBOAAM.
Marepuan Tpy6 BBIOMpPAIOT B 3aBUCHMOCTH OT
€OCTaBa H TEMIEPATYPHl CTOYHBIX BOJ, TpeboBa-
HAfl ¥ TIPOYHOCTH MaTepHalla Tpybomnposona H
9koHOMHH MeTayuta (Tabn. 12.1).

TABJIMIIA 12.1
HOMEHKJATYPA TPYB

Marepran B BHAB TPyG  YCIOBHBIA HasHavenne

npoxod Dy, mm

IIpodoancenue maba. 12.1

2. Jlns rpanciopraposanus cinabokucibix (pH = 6 — 6,5)
uma cnabomenounsix (pH = 8 — 9) crounbix BoX MOXHO npH-
MEH#1b YYTyHHBIE TPYGBI.

3. ina OTBOAA XMMHYECKH arpPeCCHBHBIX CTOYHBIX BOX NOI
[ABJICHHEM TIPHMEHSIOr TPyObl KHCJIOTOYNOPHbIE — [1ACTMACCO-
Bbie, CTa/NBHbIE IYMMHPOBaHible, MATHPOBAHHLIE H (yTepoBAH-
HBIE [LIAC1MACCOH.

PacoHHBIE W COEUHUTENIBHBIE 9aCTH Tpy6o-
NpOBOJIOB, MCIONB3yeMble IS COCAHHEHHSA TPYO
Pa3HBIX JUAMETPOB, M3MEHEHUS HATIPaBJICHUS U
TPUCOEAMHEHHS NPUOOPOB, NPHHUMAIOT Mo TabIl.
12.2.

TABJIMUA 12.2

HOMEHKJIATYPA ®ACOHHbBIX 1 COEAUMHUTEJbHbIX
YACTEA

Coeadnnienbhbie 1 Ycenosubiii Hasnavenne

thaconHbie YacTH npoxox Dy,
. MM
Uyrynnbie kavainsauuon- 50 150 Coenunenne yyrynnble

Hele (TOCT 69420 I'OCT
6942.24 69)

YyryHHBle HanopHble

KaHaIA3aUHOHHBIX TPYO

50- 40

Yyrynnsie:
KaHAJIH3ALAOHHEIS 50- 150  Cern BHyTpeuHeit ObI-
(TOCT 6942.3-80) rOBOH H NMPOH3BOA-
CTBEHHOH KaHaJIH3a-
IHH
KepaMuueckue KaHailu3a- 150 500  Ceru BHY1peHHEH
umonnpe (FOCT 268 82) O6HITOBOI H NPOU3BOJ-
CIBEHHOM KAHAJIH34-
It
o3 THIIEHOBBIE:
no FOCT 18599 83 50 300  Cern HyrpeHHe# Obi-
¢ H3M. TOBOH W MpPOU3BOA-

no F'OCT 22689.0-77 100

AcDecTolleMEHTHBIE:
6e3HanopHEIE 100 150
(FOCT 1839-80)
nanopuie (FTOCT 100 300
539 80)

BeToHHBIE H KeJie30- 300-1500

6eroHnble Ge3HanopHble
(TOCT 6482.0-79 ¢ n3m.)

CTBEHHOH KaHAIH34-
MM UpH JaBJIeHHH
Boie 0,1 MIla (10 M
BOJ. CT.)

CeTH NPOW3BOACTBEH-
HOH caMOTeYHOH Ka-
HaJIH3ALHA

Cern pHyrpenHed Obl-
TOBOH H NpPOH3BOA-
CTBEeHHOH KaHaJM3a-
A CIa6OoKHCIBIX A
cnabolenoyHbIX CTOY-
nbix Bog (pH =6 —9)
H BOLOCTOKOB

Ceru BHY1peHHeH npo-
H3BOACTBEHHOH Ka-
HaH3aUMA Ciiabokuc-
AbiX B cnabomenoy-
HBIX CTOYHBIX BOX
PH=6-9)

CeTn BHY1peHHe#t
(noa3eMioi Ge3nanop-
HOW) ObITOBOM H mpo-
H3BOACTBEHHOH Ka-
Ha/IH3aIMH (CH 110
COCTaBY CTO4HbIE BOABI
HE arpeccHBHHI 110 OT-
HOLIEHHIO K OeToRry)

Crek19HHBIE U8 HamieM- 45-122 (Hapyx-Cern Hy rpenHe# xa-

Hbix TpYOOIPOBOIOB
(TOCT 8894 86)

CranbHBiE BOJAOIA30- 25-65
nposojHkIE (ra30Bbie)

(IOCT 3262-75 ¢ u3m.)

Hbli JAAMCTD) HATH3ALUMA arpecCHB-

HBIX CTOYHBIX BOA (32
HCKJIFOYeHHEM TITaBH-
KOBOH KHCIOTHI)

Cern BryTpenneii Obl-
10BOM KaHANH3ALHH
(oTBOABI OT TPYnMbI
YMBbIBAJIEHHKOB H Jp.)

Mpumedanns: 1. JToTKA, npeAHa3sHAYEHHbIE s | PAHCTIOPTH-
POBAHMS XMMHYECKR arpeCCHBHBLIX CTOYHBIX BOJ, BBILIOJIHSIO1 H3

KHCJIOTOYIIOPHBIX MaTepHaJloB.

(TOCT 5525-61 ¢ mam.)

IMnacrmaccosbie kaHamu3a-  50-100

CoenHHeHRe YYTYHHBIX Ha-
NOPHBIX TPY6

CoeuHHEHHE TTONAITHIE-
HOBBIX KaHAJIA3ALHOHHBIX

unonusie (FTOCT 22689.0-
77) Tpy® BBICOKOM ILIOTHOC1H
(ITBIT) cacrem Gwirosoi u
NPOU3BOACTBEHHOH KAHAIH-
3aLHH

45 122 CoenuneHne CTeKASHHBIX
TpyO, W3roTOBJINEMBIX 1O

TOCT 8894- 86

CrcxinHEBIE TEPMOCT O~
xue (FOCT 8894-86)

PacTpyObi yyryHHBIX KaHAJIU3aIIHOHHBIX TPYO
3a/1e/IbIBAIOT CMOJITHON TPSAAbIO HIIH NMPOCMOJIEH-
HEIM KaHATOM, I10CJI€ YEF0 3a4EKAHUBAIOT pacTpyd
acOecTOneMEHTOM HJHM [EMEHTOM Ha rayGuHy
20 mM. MOXHO 3aJMBaTk PAacTpyObl pacTBOpPOM
PaCIIMPSAIOLIEIOCs LIEMEHTA HIJIH HArperoil cepoi
1Mo TpeJBAPHTENLHOH 3aJieNIke ABYMS BUTKAMH
CMOJISHOM TIPAAM, MPENATCTBYIOMICH BBITEKAHHIO
HEMEHTAa BHYTPh TPYOEL

YyryHHbIe KaHAJM3alMOHHEIE TPYOBI coemu-
HAIOT ¢ acOeCTONEMEHTHBIMUA C IOMOIIBIO CTANb-
HOTO CBapHOro maTpyOka ¢ TEpexo/oM IHaMeET-
pamd 50 x 150 u 100 x 150 MM (puc. 12.1,a), gy-
TYHHOTO TepexoAa jauameTpamd 50 x 100 u
100 x 150 MM (puc. 12.1, 6), uyryHHOro matpyGka
¢ mnepexogoM guaMerpom 100 x 150 mm  (puc.
12.1,6).

Ipu noBenEeHABIX TPeOOBAHUSIX NIO NPOYHOC-
TH U TepMETHYHOCTH CAMOTEYHBIX TPyOONpoBOIOB
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Puc. 12.1. Coe/muiienne wyryRABIX KaHaJA3AIMOAHWX TPY6 ¢ aclec-
TolleMeHTALIMHA

/—yyryHHas kaHanM3auHoHHas rpy0Ga; 2-crayibHolf naTpy6ok;
3~ npusapaoi duianeu; 4- acGecrouemenTHas Tpyba; 5-—achecro-
neMeHTHas 3adesika pacTpyba; 6—4yTyHHBIH KaHaJIH3aUMOHHBLE
nepexon; 7 -acBecToueMeHTHAR Mydra; 8 —4yTYHHBIR naTpybox

KaHajgd3anud auamerpom Oonee 150 MM mpume-
HSIIOT YyrYHHBIE BOJONPOBOJHBIE TPYOBIL.

TpyOr1 GeToHHbIE U XeJie300eTOHHEBIE TIPHMe-
HSAIOT ABYX THUIIOB: TJajKde, COEHUHAEMBIE [HU-
JIMHAPHIECKHMH XeJIe300eTOHHEIME MydTaMu, u
pacTpy6HEle, KONBIEBOR 3a30p B pacTpybe KoTto-
PBIX 3a7ENBIBAIOT NEMEHTHHIM PACTBOPOM.

Jns1 aTpecCHBHBIX NPOM3BOACTBEHHBIX CTOY-
HBIX BOJ UCTIOJIB3YIOT BUHUIUIACTOBEIE TPYOH! ua-
MeTpoM 20--150 MM, BbIAEpXUBAIOIIME J1aBJICHAE
go  0,25MITa (2,5 krc/em?).  CoemuusioT
BHHMILI&CTOBBIE TPYOBI ¢ TIOMOIIBIO HAJBHXKHBIX
MydT UM ¢raHIEB.

Jnst oTBOAAZ NPOM3BOACTBEHHBIX CTOYHBIX
BOM, He BBIJIEJIAIONIAX NapoB HIH Fa3oB, MOXHO
NMPUMEHATEH JIOTKOBYIO KaHanu3auurioo. B Hekoro-
pBix OOIIECTBEHHBIX 3AHUAX (HATIpUMED, Ipadcy-
HBIX) KaHAJIU3AIUS BBEINOJIHACTCA B BUJE JIOTKOB
MJIM CMEIIAHHOTO THMA.

JloTKkOBas ceTh NMPUMEHSIETCS B CIEAYIOIMX
CIIy4asx:

7 OTBOJA CTOYHBIX BOJ, 3arpsI3HEHHBIX
JIETKOOCAXIAIOUMMHUCS, B3BELICHHHIMH U JIPYrH-
MH BeleCTBAMH, OBICTPO 3aUIMBAIOIUMH TPYOO-
MIPOBOJIBL;

Np4d HEBO3MOXHOCTH NPOYHOCTH Tpybonpo-
BOJOB U JIp.

JIoTkyr BHINOJHAIOT U3 KApNHM4a, GeTOHA WIH
*eJie300eTOHAa M TePeKPBIBAIOT CHEMHBIMM IUTH-
Tamu. [ OTBOJA CTOYHBIX BOJ, COJAEpXAIIUX
OKaJIMHY, MPHMEHSIOT JIOTKH € OONHMIOBKOM Ka-
MEHHbIM JIHTBEM.

12.2. Mecta u 0coGeHHOCTH
MPOKJIAIKM ceTell KaHAM3AIMH

BHyTpeHHHE KaHATM3aIHOHHBIE CETH MOXHO
MPOKJIA/IbIBATh:

OTKPBITO -B TIOANIONBAX, TNOABANAX, IEXax,
NMOACOGHBIX M BCHOMOTATENBHBIX TOMEILCHHSX,
KOPHIOPAaX, TEXHMYECKAX KOPUAOPAX M ITAXKAX H B
CNEHaIbHO TPeTHA3HAYEHHBIX I8 ceTeil mome-
IIEHUAX, MPUKPETIISiA HX K KOHCTPYKIUSM 3[aHui
(cTeHaM, KOJIOHHAM, NIOTOJKaM, depMam | fp.), a
TAaKXe HA CHELMAJILHBIX OMNOpax;

CKPBITO —C 3a/IeJIKOHl B CTPOMTENbHBIC KOH-
CTPYKIMH TEPEKPHITHHA, MOA NOJOM (B TPYHTE,
KaHanax), B cOOpHEIX 6nokax, maHemsx, 60po3gax
cTeH, Moj OOJIMIOBKOW KOJIOHH (B TIPUCTABHBIX
Kopo6ax y cTeH), B NOMIIUBHAEIX TOTOJIKAX, CAHH-
TapHO-TEXHAYECKHX KAOHMHAX, BEPTUKANBHBIX IlIaX-
Tax, MOA IUIMHTYCOM B IIOJY.

BHYTpeHHME KaHAJIU3ANUOHHBIE CETH HE pa3-
pelaeTcst NPOKJIabIBATh:

TOj TNOTOJIKOM, B CTEHaX M B IOJY XHIBIX
KOMHAT, CNAJbHBIX NOMELICHAH, NETCKUX Y4Ypex-
JleHni, GONBHAYHBIX TAJAT, Je4eOHBIX KAGHHETOB,
o6eneHHbIX 3a710B, pabo4HXx KOMHAT aAMHHUCTPa-
THBHBIX 3/1aHUH, 3aJI0B 3aCENaHUM, 3PUTENBHBIX
3aJ10B, GUGIMOTEK, y4eOHBIX ayJUTOPHIA, MEKTPo-
IMTOBBIX M TPAHCHOPMATOPHBIX TyJILTOB yNpas-
JICHUS. aBTOMATHKH, IPHTOYHBIX BEHTHIISAIUMOHHbBIX
KaMep W TIPOM3BOJCTBEHHBIX IIOMEIICHUH, Tpe-
Gyromx 0co60ro CAHHTaPHOTO PeXUMAa;

NOJ TIOTOJIKOM (OTKPBITO U CKPBITO) KYXOHb;
NOMEIEHH) TIPeATIPUATHH OOIIECTBEHHOTO THTA-
HHUS; TOProBBIX 3aJI0B; CKJI2JIOB ITUHIEBBIX TPOMYK-
TOB U UEHHBIX TOBAPOB; BeCTUOIOJIEH; IOMELICHAMI,
HMEIOIMX HEHHOE XYJIOXeCTBeHHOe o(opMIeHHe;
TIpOU3BOJICTBEHHEIX TIOMENICHHH B MECTax ycra-
HOBKH NPOU3BOACTBEHHBIX Tieuei, HA KOTOPEIE He
JoNycKaeTCs TIOTIaJaHHe BJIaTH; IOMEILEHUM, Il
TIPOH3BOJISTCS IICHHBIE TOBAPHl H MAaTEPHAIHI, Ka-
4ECTBO KOTODHIX CHHXAEeTCs OT NIONaJaHAs BIIArH.

Ilpameuannn: 1. CeTH NpOHM3BOACTBEHHOH M
OBITOBO# KAHAIM3ANUU MAFa3MHOB, CTOJIOBBIX, Ka-
(eTepueB, pacHOJIOKEHHBIX B 3/[AHMAX HHOFO Ha-
3H4YeHUs, JOJDKHBI UMETh OT/IEJbHbIE BBUTYCKH.
He nomyckaercst oOBEOMHATH CETH KaHAIH3aLUK
MAara3sMHoB, CTOJIOBHIX, KadeTepues ¢ o0ILeI0MO-
BBIMH CETAMH KAaHAJIM3AIHU.

2. B OTOENBHO CTOANMX 3JaHUSX MATa3uHOB
¢ xaderepusmu, OyheTaMH WM CTOJOBBIMH
TIPEAyCMATPHBAIOT CAMOCTOSATENLHBIH BBIIYCK U
TIPOM3BOJCTBEHHBIX CTOYHBIX BOJ.
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B MHOro3TaXHbIX 3IaHUAX NpeNIpHATHI 06-
IIECTBEHHOTO TMTAaHUS pa3pelaercs TPOKIaaKa
KaHANIM3AIAH, OTBOASUICH TPOM3BOICTBEHHEIE
CTOYHBIE BOJBI, TIOJ NOTOJIKOM NPOH3BOJACTBEH-
HBIX TIOMEIICHUH TPH MCKJIFOUCHHH BO3MOXHOCTH
MonafgaHuss CTOYHBIX BOA Ha TEXHOJOTHYECKOE
000pyHOBaHHE TIPH 4BapUM HA CETH KaHANM3AIHH.

OrBoasHE TPyOonpoBoAbl OT Upuopos B
yOOPHBIX aJIMUHUCTPATHBHBIX H XUJIbIX 3/IaHUIA,
OT PakoOBHH M MOEK B KYXHSAX, YMBIBAIEHHKOB B
neyeOHBIX KaOuHeTaX, OCOMLHHYHBIX IAJlaTaX H
ApYFHX TIOACOOHBIX MOMEILECHUAX, KaK IPABMIIO,
POKNIAJBIBAIOT HAJ MOJIOM C HOCIeAyromed 06-
JIMLOBKOR M YCTPOHCTBOM FHIPOM3QNSIIHY.

Tpy6ornpoBoas! IPOU3BOJCTBEHHBIX CTOYHBIX
BOA B NOMEIIEHUSAX [UIs IpHeMa, XpaHeHWs H
MOATOTOBKH TOBApOB K NPOJIaXe U B NOJCOOHBIX
HOMEIIEHAAX Mara3uioB MOXHO NPOKJIaAbIBaTh B
kopobax 6e3 yCTaHOBKH PEBU3HIA.

HanpoTtus peBu3uii Ha CTOSIKAX NPU CKPBITOH
MPOKJIA/IKE MPENYCMaTPUBAIOT TIOYKH C JBEPIAMH
pasmepom He MeHee 30—40 cm. BayTpu arodka
YCTPaHBAIOT TEPEropoaku (Auadparmer) Bo u3be-
XAHHE TIONAJAHMUSA CTOYHBIX BOJ W3 PEBH3HH BO
BHYTpeHHee TIPOCTPAHCTBO 6opo3n, KopoOoB
MOIIUBHEIX TOTOJIKOB.

MopnonbHble TpyOONpPOBOABI, TPAaHCHOPTH-
pylOIAE CHIBHO ArPECCHBHBIE U TOKCHYHBIE CTOY-
HBbIE BOJBI, IPOKJIAEIBAIOT B HEMPOXOIHBIX KaHa-
JIaX C KOHTPOJBHBIMU KOJIOJHAMH B MeCTax ycTa-
HOBKHM pCBU3HH.

Bo B3pBIBOONIACHBIX HEXax TpyOoNmpoBOABI
caeqyeT TPOKIaAbBATL B COOTBETCTBUH CO Clie-
OMadbHEIMHM YKa3aHUSMH, COTJIaCHO KOTOPBIM BCe
CHCTEMH KaHANM3ANMU JUIS HAX NpedycMaTpHBa-
JOT 3aKpBITBIMHA. JIMIIBL HA OTKPHITHIX ITOMIAIKAX
TEXHOJIOTHYECKHX YCTAHOBOK AJis OTBOJA CMBIB-
HBIX BOJ U BOJIOCTOKOB MOXHO NPUMEHSTD JIOTKH.

[1pu NpUCOEAUHEHHH OTBOJHBIX TPYGOTIPOBO-
JOB OT MPOU3BOACTBEHHOTO 06OpyAOBaHMA K Ka-
HAJIM3AUMOHHEIM CETHM, KaK NpaBwiIo, obecneyn-
BalOT paspriB cTpyd He Meree 0,02—0,03 M. ITepe-
JMBHBE TPyObI OT OakoB BOJBI NUTHEBOIO Kave-
CTBA MPUCOCTHHSIOT K KAHAJHM3AIMU C Pa3pbIBOM
CTpyd W C TIPAMEHEHHEM TICPENMBHBIX 6avukoB.
HuxHAE KOHEIl NepeuBHOi TpyOnl oT Oaka qoJ-
JKeH paclosaraThCsl Ha 25 MM BhIILIE BEPXA NPHEM-
HOro MepeJuBHOro 6avka, TPUCOECAMHAEMOTO K
KaHAIM3AlMK.

Tlom3eMHyI0 OpokJaAky TpyOompoBojaos
OOBIYHO TIPUMEHSIFOT JUISi CHCTEM KaHA/IM3ALHUH
Gomnpiuux (OJOKMPOBAHHBIX) HEXOB H OOLIECTBEH-

HBIX 3JIaHUH, TPH 3TOM HeOOXOJHMO BEITIONHATH

" TpeGoBaHMUSs, TIPEABABIIAEMEBIE K HAPYXHBIM CETAM

KaHAJNHU3anUH, T. €. Ha MPOGUINX BHyTPEHHEH Ka-
HallUu3aUMU NOKa3bIBAIOT MIEPECEUECHUs C APYTHMH
MOJ3eMHBIMA CETSIMH U COOPYXEHHUAMH.

Kananmsanuonnere TpyGOnIpoOBOasI KpENaT K
CTPOHUTENILHBIM KOHCTPYKIUSAM CTAJNbHBIMH XOMY-
TaMH, NOJBECKAMH H KPOHIITeHHaMH. PaccTosgHus
MeEX Yy KPeNJIeHAIMH JUTS YYTYHHBIX TOPH3OHTATb-
HBIX TPYOOTIPOBOAOB AOJIXHO GBITH He 6ojee 2 M,
JUIA MAacTMaccoBeIX TpyOomposoaos—0,6—1,5 M
B 3aBHCHMOCTH OT JUaMeETpa U MaTepHajia TpyoO.

Jss Kanajgu3allHOHHBIX CTOSIKOB B TNOMeLIC-
HHAX BHICOTOH 10 4 M TIIPeAyCMaTpUBAIOT OIHO
KpelleHHe, BeICOTOH ©ollee 4 M—TIO OJHOMY
KPEIUIEHHIO HA KaxAble 3 M BeIcOTH. KperieHus
pacrnonararoT noja pactpybamu.

HAomyckaercs mpokigaaka Tpy6 mon momorr-
BaMH (DYHIAMEHTOB TEXHOJIOFHYECKOTo 0B6Oopymao-
BAaHHS HIIM B CaMHX (DyHJAaMeHTax TpH YCIOBUHU
COOTBETCTBYIOIIECH 3aIUUTHI TPyO OT pa3jnaBiu-
BaHHS.

Haumenbmas riyOuHa 3a,10KeHAst KAHATIH3a-
LMOHHBIX TPY0 B NPOM3BOACTBEHHBIX 3IAHUAX B
3aBUCHMOCTH OT MaTEPUAJIOB TpyO ¥ mona mpuse-
nieHa B Tabs. 12.3.

TABJMUA 12.3

HAUMEHBIIAS TIYBHHA 3AJIOKEHUA
KAHAIMBAUMOHHBIX TPYE B IMTPOU3BOJCTBEHHBIX

3AAHNAX
Tpybut Haumenbinas royOuna 3a0xeHHs,
M, OT BepXa TpyObI 4O NOBEPXHOCTH
0108
3eMIAHbIX, TJIHHO- GETOHHBIX,
OuTHBbIX, mebe-  achanbToBbIX,
HOYHbIX, KJHHKEP- KCHJIOJIHTOBBIX
HbIX, OyJIBIXKHEIX,
TOPUOBRIX
UyryHHble W CTaIbHBIC 0,7 0,4
Betonnbie 0,7 0,5
Kepamuyeckwe, acOecroneMent-
HBIC, IUIACTMACCOBEIE 1 0,6

[pameuanns: |, Hanmenbiuas riy6HHa 3aj0XeHls KaHAIA3a-
LHOHHBIX TPY® NPUHHMAETCK U3 YCAOBHS NPENOXpaHEeHHs TPYS OT
Ppa3pyuleHHs MO ACHCTBHEM OCTOSHHBIX H BPEMEHHBIX HATPy30K.

2. B Npou3BOACTBEHHEIX NOMEMEHHAX MO XKeEJIE3HOXOPOXK-
HBIMH HyTAMH CIEAyeT YKJiaJbiBaTb CTAJbHBIC HJIH HyTyHHbIE
BOJOLPOBORKbIE 1PYObl Ha TiyGHHY He MeHee | M.

3. B GbITOBBIX IOMEIEHAAX JONYCKAe1 Cy NpoKaagxa Tpy6 Ha
riuybune 0,1 M OT NOBEPXHOCTH NOJA OO Bepxa TPYOHL

12.3. Benruasauus ceru
KaHAIH3AIMH

Cetn GHITOBOHl H MPOM3BOACTBEHHON KaHa-
JIH3AIHH, TIpeHA3HAYEHHBIE I OTBOJA CTOYHEIX
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BOJI, BBLAEJIAIOUIHX 3a1aXH, BpeAHbIC Fa3bl U Naphl,
BEHTHJIHPYIOTCSL YEPE3 CTOSKU, BBITSOKHBIE YaCTH
KOTOPBIX BEIBOASTCS Ha 0,5 M BBIIIE KPOBJIM 37a-
HHSL 4 3aKaHYHBAIOTCH 0Ope3om TpyOsl (6e3 duro-
rapku).

B 3jaHusX JOMyCKAeTCs YCTPOHCTBO HEBEHTH-
JIMPYEMBIX CTOSIKOB B CJACAYIOLIHX CIYy4afiX:

B OJIHOSTAXHBIX XHJIBIX J0MAX;

B JIBYX3ITAXHBIX XHUJIBIX JOMAaX, €CJIH MMEETCH
ellle He MEHEE OJHOrO BEHTHIIMPYEMOTO CTOSIKA;

B Opyrdx ciydasix (npH, HaJIMYHH HE MEHee
OJHOTO BEHTHJIMPYEMOTO CTOSKZ), €CJIM PACXO,
CTOYHOM XHKOCTH HE TPEBBIIIACT PACXOJ0B, yKa-
3aHHBIX B Tabn. 12.4.

TABJMLA 12.4
MPOTIYCKHASl CIIOCOBHOCTh HEBEHTHJIMPY EMBIX
CTOSIKOB

Pabouas Bhicora cToska, M I[lpomyckHas cnoco6HOCTH, 11/C,
HeBeH FRIEPYEMbIX KaHAJIH3ALUMOH-
HBIX CTOSKOB Dy, MM

50 85 100 150
1 1,6 53 6,3 14
2 1 3,1 3,7 8
3 0,6 2 2,4 54
4 0,5 14 1,8 39
5 04 1,1 14 3
6 0.4 0,8 1 24
7 04 076 09 2
8 04 076 07 1,6
9 04 076 06 1,4

04 076 06 1,3
04 076 06 1

04 076 06 0,9
04 076 06 0,9

—_—
—

—_—
[Y

Yucio CTOSKOB 7, 00eCTIeYHBAIOIIHNX JI0CTA-
TOYHO H4JEXHYIO BEHTHIALMIO CETH, MOXHO OIl-
penendts no hopmyne

n, = KW/Q, (12.1)
rae K - koa(@unueaT cyTo9HON KpaTHOCTH BO3ZYX000-
MeHa, NPUHAMAEeMBId [JIsl 3[aHUH, PacloJIOKEHHBIX B
HaceJIeHHBIX MYHKTaX ¢ YHCIEHHOCTBIO XHTeded mo 10
ThIC. uen, paBHbIM 50, ¢ Goublueii YncnenROCTHIO - 100;
W o6beM KaHANH3aUMOHHOH ceT, M>; Q—pacyeTHas
NPOILYCKHAs CIOCOBHOCTh CTOSKA B CYTKH, M.

PakoBHHEL, yCTaHABIMBAEMbIE B IIO/IBAIaX KO-
TENbHBIX MJIM TEIUIOBBIX NMyHKTOB, B BUJE HCKJIFO-
YCHUS, MOXHO NPHUCOEIAUHATE K ABOPOBOH CETH
KaHAJIM3AIlHH CaMOCTOSITEJIbHBIM BBINYCKOM Ge3
yCTPOWCTBA CTOSIKOB.

3anmpemiaeTcsi COGAMHSATHL BBITSDKHYIO 4acCTh
KAHATM3ALUOHHbIX CTOSKOB C BEHTHJISIUOHHBIMH
CHCTEMAMM 3/IAHUS U JibIMOXonamH. BeiBogumele
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Prc. 12.2. Cxema 061 BEHTH. X Kada
BHIX CTOSKOB B AKHIOM 3/|aHHR
] —TexHHUeCkOe TOANOJLE (NOABANBLHBIA 3TaX); 2— BEHTHIS-

[HOHHAA WAX1a Temwloro YepaaKa, 3 — OGLIAM BblIKHON CTONK (Ha

Tpynny KaHAJH3ALMOHHBIX CTOSKOB); 4—3TaXeC108KH B CaHH-

TAPHO-TEXHHYECKHX KaOuHax HIH MOHTAXHbIX aKerax
CTOSKOB

BBIIIE KPOBJIH BHITS)KHBIE YACTH CTOSIKOB HEOOXO-
JMMO YAATATh OT OTKPBIBAEMBIX OKOH M GaJIKOHOB
He MeHee 4eM Ha 4 M (no ropu3oHTanm). Ha
NJIOCKUX 3KCIUTyaTHUPYEMBIX KPOBJISIX BBITSHKHbIC
CTOSIKH BBIBOAST HA BBICOTY HE MeHee 3 M Haj
TIOBEPXHOCTHIO KPOBJIM H COOTBETCTBEHHO JIEKOPH-
pyIOT.

JuaMeTp BBITSXKHOM 4aCTH OAHOrO KaHAIH3a-
MOHHOIO CTOSIKA JIOJKeH OBITh PaBeH qUaMETPy
3TOr0 crosika. OOHOU BBHITAXKHOW YaCThIO pEKO-
MeHIyeTcst 00beqUHATh He OoJiee MECTU KaHAJMH-
3AMMOHHBIX CTOSIKOB. JIHAMETP BBITSOKHOH 4acTd
CTOSIKA ISl TPYNIBI O0bEeAUHAEMBIX CTOSKOB JI0J-
XeH PABHATHCS JHAMETDPY HAaHOOJNBILEro U3 CTOf-
KOB, YBEJIMYEHHOMY Ha 50 MM (puc. 12.2).

Ecnu pacxos CTOYHBIX BOJX B K4HAITM3ANHOH-
HBIX CTOSIKAX IPEBBIIACT JOMYCTHMBIE PACXO/bI,
yKasaHHbIe AaJice B TabJ. 12.5, To cenyeT ycrpau-
BaTb JOMNOJHUTENBHBIH BEHTWISIMOHHBIA CTOSK,
KOTOpKIif HEOOXOAUMO TIPUCOEAMHATE K KaHATIU3a-
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IMOHHOMY CTOSIKY Yepe3 OAuH sTax. Jluamerp
BEHTHJIALMOHHOTO CTOsKA ClleyeT MPHHUMATL Ha
OJIMH pa3Mep MEHbLIC JHAMETPa KaHAJIM3AIHOH-
HOFO CTOsika. BEeHTWJIALMOHHEBIE NEPEeMBIMKH Tpe-
OyeTcs MPOKNIaAbIBATE C YKJIOHOM He MeHee 0,02 B
CTOPOHY KaHATHM3aIHOHHOTO cTosika. OTBOA CTOY-
HBIX BOJI TIO BEHTWIALHOHHOMY CTOSIKY He JOMycC-
kaerca. JIns OTBOOHBIX TPYOOMpOBOIOB, K KO-
TOPLIM TMpHCOENUHsAETCS GoJlee 1ECTH YHHTA30B,
HYKHO  TIPEAYCMATPHBaThb  BEHTHJIAIMOHHBIC
TpyGornpoBoasl auameTpoM Oosee 40 MM, Ipu-
COeMHSIEMbIE K BBICIIEH TOUKE OTBOJHBIX TpyOo-
IIPOBOJIOB.

BeHTUIAIUMOHHEIE TPYOONMPOBOABI OT CAHH-
TapHBIX TIPHOOPOB H TEXHOJNIOTHYECKOro 0Gopy-
JIOBaHHS MAara3uHOB CJEIyeT NPUCOCTUHATEL TOJ
NOTOJKOM Mara3yHa K CTOSIkaM oOLueIoMOBOM
KaHAJM3a1MM K HANPABIIEHHOMY BBEPX OTPOCTKY
Kocoro TpoiiHuka. JJonyckaercst u3rub crosika Ha
TOJMIIMHY KHPTIMYHOH CTeHBI Uit oOxoma BCTpe-
YayoIMxcs TpyO M KaHayoB.

KaHa u3amHOHHBIE CTOAKH JOJDKHEI HMETh
N0 Beeif BRICOTE OJMHAKOBBIH IUAMETD HE MEHee
50 MM H He MeHee HauOOIbIIEro qHaMeTpa OTBOA-
HOHM JIMHHMH, NIPHCOETUHAEMON K JaHHOMY CTOSIKY.
KaHau3anoHHLIE CTOSKH MOXHO TIPOKJIAABIBATE
CKPBITO B COOPHBIX OJIOKax.

12.4. PeBu3uu H NPOYHCTKH

Ha cersix BHyTpeHHeil OBITOBOE M TIpOH3BOI-
CTBEHHOH KaHANM3aOUH [UIA fIpovHOCTH TpyGo-
1IPOBOJIOB YCTAHABJIMBAIOT PEBU3MH MJIH TMPOYMCT-
ki (puc. 12.3,a).

[Ipu OTCYTCTBMU HA CTOSKAX OTCTYNOB PEBU-
3MW PA3MEIAIOT B HIOKHEM U BEPXHHX JTaxXax, a
P4 HAJHYMH OTCTYNIOB,—KpOME TOTO, H B PacIo-
JIOKEHHBIX BBIIIE OTCTYNOB 3Taxax; TPH 3TOM
peBu3MH HEOOXOAUMO pa3MelllaTh Ha BhICOTE 1 M
OT NoJa, HO He MeHee yeM Ha 0,15 M Beime Goprta
IpHCOCHHEHHs Npubopa. B XKUIIBIX 3aHMAX BhI-
coToil OoNlce TATH 3TaXell PCBU3HM HA CTOSKAX
JIOJKHBI OBITh YCTAHOBJIEHBI HE peXe 4eM yepes
TPH ITaXa.

PeBU3uM TUTOTHO 3aKpBIBAIOT KPBIIIKAMU Ha
6oJiTax C Pe3WHOBBIMU TPOKIAAKAMH TOJIINHON
4 5 mM. TIpo4HCTKH NNOTHO 3aKpHIBAIOT 3arJIyHI-
KaMH Ha JIEFKONJIAaBKOH MACTUKE MJIM CYPHMKO-
MenoBoii 3aMaske (puc. 12.3,6).

Ha Hava/TbHBIX y4aCTKaX OTBOAHEIX TpYO (o
[ABWKCHHIO CTOYHBIX BOJ) NPH NPHUCOETNHEHUH
Tpex # Oonee mpubGOpoOB, Hajx KOTOPHIMH HET
pEeBH3HMH, YCTAHABIMBAIOT TIPOYHCTKY.
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Pre. 12.3. YcraHOBK2 peBRINH B KOJoaue
3araymkol

1 peBuIns, 2—KMpUUYHas Kinaaka; 3- mebeHka; 4—6eron; 5—ue-
MeH1Hasl IITYKATYPKa; 6 JierKomuaBKag MacTHKa; 7 - IPOCMoJIeH-
Has npajab

A NPOYHCTKH

Ha mnoBopoTax TOpPHU3OHTAJBHBIX YYACTKOB
cetd mox yriaom OGosee 30° mpemycMaTpuBaroT
PEBH3HH HJIM TIPOYHCTKH. Ha ropH3oHTaabHBIX
y4acTKax ceTH HauOOJbILHE JOMYyCKAaeMBIE pac-
CTOSIHHSL MEXJAY pPEBU3USMH HIH TPOYUCTKAMHA
MpUHUMAIOT 1o Tabn.12.5.

Ha nopaBecHbIX JIMHUSX ceTell KaHATW3AIMH,
NMPOKJIAABIBAEMBIX TOJ NOTOJIKOM, KaK TPAaBHIIO,
BMECTO PEBH3HM YCTAHABJMBAIOT TIPOYHUCTKHU, BhI-
BOJIUMBIE B PACIIOJIOKEHHBIH BBIIIE 3TAX, H yCTPa-
MBAIOT JHOYOK B MOJIYy HJIH YCTAHABIUMBAKOT €ro
OTKPBITO (B 3@BHCHMOCTH OT HA3HAYEHHSA IIOME-
[ECHHSL).



98  Tnasa 12. Kanaauzayuounwvle cemu

TABJHULA 12.5

HANBOJILIIUE JONTYCKAEMBIE PACCTOAHNUSA MEXIY
PEBU3NSAMHU WINU ITPOYUUCTKAMM HA
TOPU3OHTAJBHBIX YYACTKAX CETH

Paccrosime, M, Mexay Bun npogucr-
PEBH3HSIMHA HIH [POYH- HOTO yCTpO#-
CTKaMH [IpH 1PONYCKe CTO4Y- CTBA

HBIX BOJ

Hduamerp TpyGo-
npoBOJIA, MM

IIPOH3BOJI- ObITO- IPOH3-
CTBCHHBIX BBIX H BOM-
HE3arpsA3- npoms- CTBEH-

HEHHBIX  BOACI- HBIX, CO-
BeHHBIX, aepXa-
6M3KHX HX
X HEM  GoJbluoe
Nno ¢co-  KOJH-
CTaBy  HecTBO
B3Be-
IUEHHBIX
BELLECTB
50 15 12 10 Pesuzus
50 10 8 6  Ilpourcrka
100-150 20 15 12 Pesuzus
100 150 15 10 8  IMpourcrka
200 u 6oJiee 25 20 15 Pesuzus

Ha cersx OBITOBO} KaHaIM3aIMH, TPOKJA-
IBIBAEMBIX B Mara3uHax, CTONOBBIX, KaheTepHuax H
OydeTax, peBU3UH HE TPUMEHSIOT.

Ilpu npHCOENHHEHHH K TOPU3OHTAIBHOMY
y4acTKy CETH KaHAJIM3ALUM TPEX YHHTA30B, LIECTU
YMBIBAJIbHHKOB WJIM JIPYTMX CAHHTapHBIX IpuUbO-
pOB, HE HMMCIOIMX DEBH3HH, B KOHUE y4YacTKa
HEOOXOMMO TIpeyCMATPUBaTh NPOYUCTKY. ITpo-
YHUCTKM, KaK TMPaBHJIO, JOJDKHBI HMETh pacTpyd
(Tpy0Oy mnametpoM 50 Mm).

PeBH3MY ¥ MPOYMCTKH CIIEAYET PACNIOIATATE B
MecTax, ynoOHBIX Ains uMx oOciayxuBaHus. Ha
BOAOCTOYHBIX CTOfKaX pEBH3HMH HYXHO pa3Me-
MATh HA HIDKHEM 9TaXe 3[aHus, & NPH HATHYAH
Ha CTOSIKaX OTCTYIOB— HAJI HUMH.

Ha nopseMHBIX ceTsX xaHaJW3alHd PeBH3HH
ciieayeT npeAyCMaTpUBaTh B PEBU3HOHHBIX KOJIOA-
1aX KpYyTJOro WM KBAJPAaTHOrO CEYEeHHs ¢ Jua-
METPOM MJIM CTOPOHOH kBajpara He MeHee 0,7 M.
JIHHIIA KOJIOANEB AOJDKHBI MMETh YKJIOH K (UIaHIy
peBu3uii He meHee 0,05.

CMOTpOBBIC KOJIOALBl HA CETU BHYTPEHHeH
TIPOU3BOJCTBEHHOM KaHaJIW3anMd HeoOXoIuMo
pa3MeIiaTh Ha II0BOpOTax TpybonpoBoJOB, B Mec-
Tax W3MEHEHHs YKIOHOB WM JUAMETPOB TpyO, B
MecTax MPUCOe/IMHEHus! OTBETBIIEHHH, a TaKXKe Ha
JUTHHHEIX NPSMOJIHHEHHEIX y4acTKax TpyOonpoBo-
0B Ha paccrosiHun He Oonee 40 M omuH OT
JPyroro —MpH OTBOJIE He3arpsi3HeHHBIX TIPOU3BO-
CTBEHHBIX CTOYHBIX BO/J M HA PACCTOSHUH He Gouee

30 M~—11pM OTBOJE 3arPSI3HEHHLIX NIPOU3BOJCTBEH-
HBIX CTOKOB. Ha ceTsix OBITOBOW W mpou3Boj-
CTBEHHOH KaHAIM3ANMH CTOYHBIX BOJ, BBIZIEJISIO-
1MX HEIPUATHEIE 3aMaXH, BPeJHBIC Ta3bl U MApPhI,
CMOTPOBEIE KOJIOANL! BHYTPH 3IaHWH HE ycTpau-
BalOT.

12.5. BoinyckH KaHAJIH3ANHK

B MecTax nmpucoe/iMHEHHS BBIITYCKOB K Hapyx-
HOH KaHAJM3aNMOHHOH CETH TNpPEeIyCMATPHBAIOT
CMOTPOBBIE KOJIOJIbB! CHEAYIOIIMX BHYTPEHHUX
JHMaMeTpPoB: I TPy6 AuaMmerpoM no 200 MM 1ipu
rayOHrHe HX 3aJl0XKeHUs 70 2 M— 700 MM; s Tpy6
nuaMeTpoM Gosiee 200 MM nipH riIyGuHE uUx 3as0-
xeHus Oonee 2 M— 1000 mm.

MunnMansHas riIyOHHa 3aJI0KEHUs BBIIYCKa
(y 3maHus) ONMpEAENISETCSs HA OCHOBAHHMH OflBITA
IKCIUTyaTalM{ KaHAM3AIMOHHBIX ceTeil B JaHHON
MEeCTHOCTH, HO He MeHee 0,7 M OT Bepxa TpyOsL
Jonyckaercs NpuHUMATh 3aJiokeHHe TPyG MmeHee
Haubosbiied [JyOMHB! TPOMEP3aHHA [PYHTA B
JaHHOM paiione Ha 0,3 M npu guamerpe TpyO mo
500 MM ¥ Ha 0,5M npu muamerpe ux Gosee
500 mm.

JAnuHa BeIMycKa [, . OT CTOSIKA WJIM TIPO-
YHCTKH IO OCH CMOTPOBOFO KOJIOAIA HA3HAYACTCS
B 3aBHCMMOCTH OT auametpa Tpy6 D,

100 1 Gousee
s MO L L 6; 8

DTP,MM.....4.. 50;
L

Brimycku creayeT NpHCOeIHHSTE K HAPYXKHON
CETH «ILIENBITA B IIEJIBITY» TIOJ YIJIOM He MeHee 90°
(110 HampaBJEHAIO ABHXEHHMs CTOYHBIX BOm). Ipn
GonbeM 3arnybieHun TpyGonpoBOAOB HApyx-
HOM CeTH KaHAJM3aIM{ HA BBIMYCKaX MOXHO yc-
TpaMBaTh Hepernajsl (MepenajiHbie KOJOIBI) Clie-
OYIOLUX BHAOB:

OTKpBITBIE B BHJE OETOHHBIX BOJIOCIUBOB -
JIOTKOB, BXOJSIIMX C NJIAaBHLIM NOBOPOTOM B KO-
JIoAen HapyXHOH ceTd KaHamu3anuu (MPU BEICOTE
nepenana 0,35 m);

34KPBITHIE C TPUMEHEHHEM KaHANMIANUOHHEIX
4yryHHBIX Tpy6 (ripu BBICOTE mepenana 0,352 m).

ITpu nepemane BeicoTOoM ©Gonee 0,3 M go-
TCKAETCH TPHCOEINHEHUE BBINYCKA K HAPYXHOM
CETH TOJ JIOOBIM YIjIOM.

Jlns MpOKJIaJKH BhUTycka B (hyHAameHTe 31a-
HHS MJIM B CTEHC NOJBajla YCTPAaUBAIOT NMPOEMBI
BEICOTOH He MeHee 0,4 M. Paccrosuue oT Bepxa
TpyOBl 10 BEpXxa NpoeMa JOJKHO ObITh He MeHee
0,15 M. ITocne yknamkum Tpy6 mpoemel B (yHma-
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MeHTe HeOOXOMMMO 3aIENBIBATE MATOM MIMHOMI CO
meOHeM.

Tpu pacmioNnoXeHHH YPOBHs NMOA3EMHBIX BOJ,
BHIIIE BBIYCKA B CTCHE IOABAja CICAYET 3aKJa-
NbIBATH CTAJIBHYIO HUITHA ‘lyFyHHyIO FAJIB3Y C Cajlb~
HHKOBOH HaOUBKOM.

Tlpoxox BBEIMYCKOB 4épe3 HAPYXKHbIE CTEHBI
3AaHuA peKOMeH}IyCTCﬂ OCYIIECTBJISATh TIOJIOTUMH
OTBOJAMH 110J] YIJIOM, OJIM3KMM K HpPSIMOMY.

B MecTax mepeceueHHs] QYHIAMEHTOB 3JaHUs
C BHIOIYCKOM HEOOXOAMMO IpeqyCMATpHBATH OT-
pepcThs B QyHIAMEHTE CJIeYIOUMX Pa3MEpPOB:

JluaMeTp Tpy6 BHIIIYCKa, MM 50 -100; 125-150
PasMmep orsepcinéd B (hyHpaMenre,
MM . . . . .« . . . . . . 300x300; 400 x 400

IMpu npokaaKe KaHATH3ANUOHHbIX BEINYCKOB
A OTBOMHEIX JHHHMHA HHXXE TONOMBBI COOpPHBIX
dyHIaMEHTOB CliefyeT yCTpauBaTh GyTIApbl U3
6CTOHHEIX WIM Xene300eTOHHBIX TpyO (pHC.
12.4,a), mubo NpcAycMaTPUBATh MECTHOE 3ariyd-
neHde pyHIaMEHTOB HE MeHee yeM Ha 0,1 m Huxe
ocHoBaHust TpyOsl (puc. 12.4,6). B xunpix momax,
a TaKxe B OOIECTBEHHBIX 3JaHUAX C TIO/(BAJIAMH
cbopHbie (DYHIAMEHTHI, KaK TPABHUIIO, 3aKJaJ]bI-
paroT Ha 0,3-0,5 M HUXe OTMETKH T10J1a TIOABAJIA.
B nomax 6e3 moaBsasioB cOopHeie PyHIAMEHTH BO
MHOFHX CJIyMasix HMeroT HeGombIoe 3arny6neHue,
NOTOMY BRIMYCKU ¥ OTBOJHBIC JIMHUH, TIPOKIAJbI-
BaeMble NAPALIEIbHO (PyHIAMEHTAM, CIIEAYET OT-
[aniTh OT HAX C YYETOM YIJIa €CTECTBEHHOTO
0TKOCA TPYHTA.

JluaMeTp BBUIYCKA JO/DkeH OBITH He MeHee
panbosiblliero JHAMeTpa CTOsIKa, TIPHCOEAUHAEMO-
ro K JaHHOMY BbInycKy. IIpu yctpoiictee o0mero
BHIYCKA OT HECKOJIBKHX CTOSKOB JAUAMETP BHI-
nycka onpegensieTcs pacieroM. ITpu nanudnm oy
XUWIHIMA JIOMAMH TE€XHHYECKHX TIOJATOJBEB BBICO-
TOH He MeHee 1,06 M M HECIIOXKHOH TpacCHpOBKe
BHEIUHell KaHAJIM3alMOHHOH CETH YCTPAaUBAIOT
YKpYIHEHHBIE, OOBIYHO TOPIIOBBIE, BHITYCKH.

VCTPOICTBO YKPYMHEHHBIX BBIIYCKOB IEJIc-
coobpa3HO B TeX CITyuasX, KOTAA JOCTHraercs
COKpAIIECHUE JITHHBI BHEILIHEH CETH, M HE JONyCKa-
€Tcs TOrJa, KOIJa HAapyXHAas KaHAMM3aUUMOHHAS
ceTh MPOXOIMT BAOJh 3[AaHMA, & TAKXKE B JOMAX,
HMECIOIIHX 3KCIUIyaTHpPyeMBbIE MOABANBL (XO3si-
CTBEHHBIE CapaH, CKJIAJCKHE NMOMENICHHS Mara3u-
HOB, CTOJIOBBIX, anTek H T.m.). IIpn Hamnuuu B
JoMme Gosiee MATH KUIBIX CEKIMI WM TPH JITHHE
aoMa 6onee 90- 100 M HeoOXOAMMO YCTpauBATh
(B2 BBITIYCKA.

245 O]

Puc. 12.4. Tlepecevenme BBOMOB A BEMYCKOA ¢ (yHiamMenTaMM W3
cGoproro kenezoberona

I —dyrasp; 2-6eron; 3 -GeroHHbie Giiokd (PaccTosHHE yTOY-
HAETCH 0 MECty)

Kananu3andoHHYI0O MarucTpajb pacrojara-
FOT HENMOCPEJICTBEHHO 110/ OJHUM H3 PSIOB KaHa-
JIM3AIHOHHBIX CTOSKOB JIOMa, 2 BTOPOM P/l K4HA-
JIM3a[UOHHBIX CTOSKOB IPUCOCIMHSIOT K KAHAJM-
3aHMOHHOA MATUCTPAJIM Ha KOCBIX TPOHWHHKAX C
YKJIOHOM OTBOJHbIX juHuii He MeHee 0,05. Itpm
9TOM YHCJIO TOPH3OHTANIBHBIX IIPHCOEIMHEHHIH
JOJDKHO OBITE MHHUMAJILHEIM,

Ha marucrpanbHoi ceTH HEOOXOAMMO yCTa-
HaBJHBATh peBM3uH. K marucrpansHoMy TpyGo-
nposoay nuametpoM 100 MM jomnyckaeTcs mpu-
coenuusTh He 6oJiee 30 kBapTup nipH yknone 0,025
u 6onee. IIpu GonplneM 4HCIIE KBAPTUP OUAMETD
TpybonpoBoaa AoMxeH OwITh 150 MM M MUHH-
MaybHBIH yKa0H 0,01,

BrInyck NpUCOEAMHSIOT K KOJIEKTOPY OOJb-
IIOTO JMaMeTpa TakKMM 00pa3oM, YTOObI JIOTOK
NpUCOoenrHseMOil TpyOrl OBLT pacnoNoxeH Ha
YPOBHE HE HWXE CpEAHE#Hl TPETH JHaMeTpa KOJ-
JIEKTOpa U HEe HUKE PACYETHOMN MOBEPXHOCTH CTOY-
HOl Bojiwel B KounexkTope. Ilpu mpucoenmsHeHuu
JIOTKOB KaHAJIA3ALHH CTOYHEBIX BOJ, BBIACISAIOLIMX
ra3bl M HENPHUATHbIEC 3aIaXHU, YCTPAUBAIOT THAPO-
3aTBODHI.
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12.6. F'napaB;myecknii pacyer
KaHAJIH3AHOHHBIX
TpyGonpoBo1oB

Iuapasiauveckuil pacueT TpyGONPOBOAOB Be-
JIETCS Ha PACXOABI, ONPE/IENIEHHBIE B COOTBETCTBUU
¢ r1. 6. [Ipu Ha3sHAYeHUH THameTpa TpyGonpoBo-
J1a CJIeAyeT HMETh B BHAY, YTO CKOPOCTH ABHXKCHUSA
KUAKOCTU JOJDKHA OwTh He menee 0,7 m/c. Ha-
nmosiHeHHe TpyOompoBoJa, T.€. OTHOIIEHHE CIOS
KUJKOCTH KO BCEMY amaMeTpy TpybompoBoaa
h/D, momxHo 661t 0,7-0,9.

Tlpn pacuere ceTeil JOKHO BhINOJIHATHCA
yCIIOBHE

V/h/D = K, (12.2)
rae K =0,5-n1% TpyOOOpOBONOB H3 IJIACTMACCOBBHIX M
CTEKJIHHBIX TpY6 # 0,6—1is TpyGONpOBONOB U3 APYTHX
MAaTEPHANOB.

B Tex cny4asx, Korja BBINOJHHUTL YCJIOBHE
(12.1) He npencTaBiseTcs BO3MOXHBIM H3-3a
HeJJOCTATOYHOr0 PacxXoJa CTOYHBIX BoJ, Oespac-
YeTHBIE YYaCTKM TpyOOmpoBoAa AMAMETPOM
40-50 MM crietyeT TIPOKNAJBIBATE C YKJIOHOM
0,03, a gmamerpamud 85 u 100 MM—C yKJIOHOM
0,02.

B cucremax npOM3BOJACTBCHHOM KaHAIM3alMH
CKOPOCTH JIBWXEHHS H HANOJHEHHE TpyOompoBo-
JIOB ONpeAesAoTcs Heo6XoAuMOCThIO obecneye-
HHsL B Tpy0ax camMOOYHIIAOIIEH CKOPOCTH CTOY-
HBIX BOJ.

IIponyckHy CHOCOOHOCTH TOPH3OHTAJIBHBIX
y4acTKOB TPYOOIIPOBOIOB PEKOMEH/IyeTCs Orpe-
NENATh MO TabauuaM /s THIPaBIHYECKOro pac-
yeTa KaHAJIU3AIMOHHBIX CETEil, COCTABJICHHAIX II0
tdopmyne H. H. IlaBnosckoro.

J1Jist CHCTEM TPOU3BOICTBECHHOMN KaHATH3a MU
MOXHO NPUMEHATh JIOTKM TIPSIMOYTojbHOM (op-
Mel. llupuHa NOTKa Ha3HAYaeTCsl HA OCHOBAHMH
FUIPABIMYECKOr0 pacyeTa W KOHCTPYKTHBHBIX
JaHHbIX, [lpu BhICOTEe JI0TKa Gonee 0,5 M ero
IMApHHA JOJDKHA COCTAaBIATE He MeHee 0,7 M.
IMupuna soTka noixua ObITh He MeHee 0,2 M H
HanoJiHeHde — He Goyee 0,8 M.

12.7. Hacocuble yCTaHOBKK
JUIS MePeKavdKH 3arpsi3HeHHbIX
CTOYHBIX BOJ

HacocHrie yCTAaHOBKH IS TIEPEKAYKH 3arpsi3-
HEHHBIX CTOYHBIX BOJ, KaK TPaBMJIO, COCTONT M3
HAaCOCHOrO arperaTa, BCachlBarolled U HalOpHOH
JHHU B NpHEMHOTO pesepByapa. IlpueMHBIH pe-

3epByap CIyXHT Uit c6opa CTOYHBIX BOJ, MOCTY-
NawIlMX B HEro CAMOTEKOM OT INPUEMHMKOB H
TMOAJICXKAIUX NepeKayKe.

JAns c6opa CTOYHBIX BOA, COJAEPKAIIUX Opra-
HHYECKHE 3arpA3HEHHsA, 00bEM pe3epPByapoOB MpH-
HUMAETCs MO BO3MOXHOCTM MHHHUMAJIBHBIM BO
n3bexaHue 3arHUBAHHS CTOKOB.

O6BeM COOPHEIX pe3epByapOB IIPH HACOCHEIX
YCTAaHOBKAX OTPEJIESISETCS B COOTBETCTBHH C 4aco-
BBIM I'pa(MKOM NPHTOKA CTOYHBIX BOJ H PEXH-
MoOM pabGoThl HacocoB. IIpd HACOCHEIX YCTaHOB-
Kax, paboTaroummMx aBTOMaTHYeCKH, 06beM pesep-
ByapOB NIPUHUMAIOT M3 YCJIOBUS BKJIFOYEHUS HACO-
coB He Oosee 6 pa3 B 14, a mpH OTCYTCTBHH
rpadMka NMPUTOKA CTOYHBIX BOJ—B 3aBHCHMOCTH
OT Ha3HAYEHHUH 3TAHUHA U TEXHOJIOTHH MPOH3BOJ-
cTBa U3 pacdyera Ha 5—10%-Hylo Moaayy HACOCOB,
ONpENEJICHHYIO MO MAaKCUMAJbHOMY YaCOBOMY
pacxody CTOYHBIX BOI.

Pe3epByap pacriojiaratoT 3a IpejeJaMH 37a-
HUS Ha pacCTOSHHUH 2-3 M OT €ro HapyXHOM
CTEHBI C [IEJIbIO COKPAILEHUS JUTHHEI BCACHIBAIOIIIE-
ro Tpy6onpoBoAa OT HACOCA, YCTAHABJIHBAEMOrO B
3faHUH. [1718 CTOYHBIX BOJ, He COJEPXKALUUX Opra-
HUYECKUX U B3PHIBOOTIACHBIX KOMIIOHEHTOB, TIPH-
€MHBIH pe3epByap MOXHO pacnojaraTb BHYTPH
3IaHHSL.

IIpu nNpOeKTUPOBAHMU HACOCHBIX CTaHIHR
1J1s TIEpeKayKy 3arpsi3HEHHBIX TPOH3BOJICTBEHHBIX

. CTOYHBIX BOJ], BBIJACISAIOIIMX B3PBIBOOMACHBIC ra-

361, HeoOX0MHUMO cobmoaars crepyromue Tpe6o-
BaHUA:

HACOCHBIE CTAHIMH JIOJDKHBI PA3MEILAThCs B
OTACJILHO CTOSUIUX 3JIaHUSX;

NIPUEMHBIH pe3epByap I CTOYHBIX BOJ JOJ-
XeH HaXOJMThCA HA PACCTOSHHM HE MeHee 5 M or
37aHUSI HACOCHOM CTAHIHH;

JIEKTPOOBOPYAOBAHHE HACOCHBIX CTaHIMI
JIOJDKHO OBITH BO B3PBIBO3ALIMINEHHOM HCTIOJTHE-
HUM B COOTBETCTBHM C KATEropueil W rpymmoi
B3pBIBOONACHOR cMecH;

ObLITOBBIE H BCIOMOTATENbHbIE IIOMEIICHUS
(MacTepckre NEeKTPONOACTAHIMH, IUTOBLIE, THC-
neT4epcKue) He JOJDKHBI Pa3MewaTthcs Haja 3a-
r1yOJeHHBIM MAIUAHHBIM 32JI0M.

Hacocht ayis nepekaukd CTOYHBIX BOJ BbIOH-
paroT B 3aBUCMMOCTH OT HX COCTaBa: IS NiepeKad-
KM 3arpsA3HEHHBIX CTOYHBIX BOJ, MECKOBBIE, KHCIO-
TOYNOpHbIE U Jp.

Hacocsl ycTaHaBIUBaIOT, Kak MPaBHIIO, TIOA
3aJIMB NIepeKayuBaeMbIX CTOYHBIX Boa. IlpHu Heo6-
XOJHUMOCTH PACIOIOKEHUS HACOCOB BhIIIIE YPOBHS
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CTOYHBIX BOJI B PE3€PByape BHICOTA BCACBIBAHHSA HE
JIOJDKHA TIPEBBIIIATh BEJIMYMHBL, TONYCKaeMOM s
HACOCOB JIAHHOTO THIAQ; TUPH 3TOM HEOOXOAUMO
NpeJycCMAaTPUBATh HAJEXHO JeicTBYrolmee ycT-
POHCTBO JI7Isl 3aJTABA HACOCOB BOJOM.

Jlns nepekaykM CTOYHOH >KUIKOCTH TpHME-
HAIOT UEHTPOOEXKHBIC KAHATH3ANMOHHEIE FOPU30H-
TajbHBIE M BEPTHKAJIBLHBIE HACOCHl, B KOTOPHIX
3a30pbl MEX/Y JIONATKaMH YBeJIHYEHB! JUIA CBO-
601HOr0 MPOXOX/ACHUS TBEPABIX HACTHI, COHEp-
XalMXCs B CTOKaX. DTH Hacocel 000pymoOBaHb
KpBILIKaMH (Ha IIapHApax # 601Tax) A1 0CMOTpPa
M OYMCTKH KOJIEC, a TakKXe NPHCIOCOOICHUAMHU
A OMUCTKM JonacTeit or rpsa3u. KananusanuoH-
HBIE HACOCBI YCTAaHABJIMBAIOT, KaK MPAaBHIO, HEXE
YPOBHS XHAKOCTH B MPHEMHOM De3€PByape — MOJ
3aJMB CTOYHBIMH BojaMmu (puc. 12.5). Cxema Tpy-
GONpOBONOB HACOCHOH YCTAHOBKH C BEPTHKAJb-
HbIM HaCOCOM IIOKa3aHa Ha pHc. 12.6. [Ipuemusble
KJanadbl 0ObIYHO HE YCTAHABJIUBAIOT, TaK KaK OHU
OLICTPO 3aCOPAIOTCA.

IIpu nepekauke NPOU3BOJICTBEHHBIX CTOYHBIX
BOJI, COJCPKAMIMX KPYNHBIE NPUMECH, B NpHEM-
HOM pe3epByape YCTaHABIMBAlOT pPeEweTKy (Iojt
yriaom 30-40° K BepTUKaJIbHOH TIOCKOCTH) C 3a-
sopami 20 -50 MM.

HacocHasl yc1aHOBKA JOJKHA ObITH OCHAIIE-
Ha CHCTEMO# CHrHAJIM3anud, AeHCTByrome#l npu
TepeTiOJIHEHHH PE3EpByapa.

Hacocul 11s Tepekayku OBITOBHIX H NPOH3-
BOJCTBCHHBIX CTOYHBIX BOJ|, UMEIOIIHX B CBOEM
COCTABE TOKCHYECKUE H OBICTPO 3aTHHBAIOLIUE 3a-
TPA3HEHHs, 4 TAKXKE JJIs IEPEKAYKH CTOKOB, BhIfie-
JAOUIMX BPEIHBIC 3a1IaXH, T43bl U Naphl, Pacloia-
raloT B OTAEJIBLHO CTOSINEM 34aHAHM UM B HOABAJIC
H30JIMPOBAHHOIO TIOMENIECHUS, a TP OTCYTCTBUHU

B 3AaHHH
1 mnacoc, 2 npotounas 1py6a, 3 peluerka, 4-HanopHeil TpyGonposoa
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Puc. 12.6. Cxema T1py 108 yer: c Bep-

p o
THKAJILHBIM HACOCOM

1 Hacoc Bep1HKANbHBIA [Uisi nepekayku OBITOBHIX CTOYHBIX BOIL,

2 osnek\pomsuTaTenb, 3 Kojeno, 4—3aJBUXKKA, S5—nepexof,

6—TpyGONpPOBOM A1 BIMYMHBAHNA OCAAKA 7 —NPUEMHAS BOPOHKA,
&8—npanopusiii 1py6onposoa

MO/IBaNia —B OT/AEJIbHOM OTAIJIMBAEMOM IIOMelIe-
HHHA TIEPBOTO 3TaXa € CAMOCTOATEIBHBIM BBIXO-
JIOM HapyXy HJIA Ha JIECTHHYHYrO KIeTky. [Tome-
ILEHHUE HACOCHOHK CTAHIMHM JOIKHO OBITH 060pY/10-
BaHO TIPUTOYHO-BBITSXHOH BeHTWIsinped. COHop-
HBIE DPe3epByaphbl JUI YKa3aHHBIX CTOYHBIX BOJ
Pa3MENIAIOT, KaK IIPABUIIO, 3Q MpeleiIaMu 3IaHUH
WM B H30JMPOBAHHBIX HOMENICHUAX COBMECTHO C
H4COCAMH.

Brixon U3 HACOCHOH HA JECTHHYHYIO KJIETKY
IONYCKAeTCd B 3]IaHUSAX, K KOTOPBIM He NPEIbsB-
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JISIOTCS  NOBBILICHHBIE TpeOOBAHHA 3BYKOH30-
nanEA. Hacocbkl 11 nmepexadkd CTOYHBIX BOJ,
ColepXanmMx HehTeIPOAYKTEl WIH APYTHE TOpro-
YHe TPAMECH, HEOOXOAMMO YCTaHABJIMBATH B OT-
JIEJIbHO CTOSAMIEM 3JaHUH.

B HAaCOCHBIX CTaHIMAX, KPOME PabOYHX HACO-
COB, YCTAHABJIMBAIOT PE3EPBHEIE HACOCHL: TIPH ABYX
OIHOTHIIHBIX paboYdX HacocaxX —OIdHUH; NPH HaJH-
yuu GoJiee IBYX ONHOTHIHBIX PabOYHX HACOCOB —
JBA.

JLtsa mepekaykd KHCIBIX H IITAMCO/IEPKANTAX
CTOYHBIX BOJ IIpH OJHOM padoueM Hacoce MPHHH-
MaroT OJHMH PE3ePBHBI M OAUH XpaHsIMiicid Ha
cKJjame; TNpH HanuyuM JBYX M Oojiee paGoumx
HAaCOCOB — B4 PE3CPBHBIX.

Ipumewanne. B OTOCIBHBIX Cly4Yadx HpH Ie-
PHOIMYECKOM MOCTYIUICHHH B PE3EPByap MalloTo
KOJIM4ECTBA CTOYHBIX BOJ JIOTYCKAETCSH YCTAHOBKA
omHoro pabouero Hacoca IPU HAJIMYUH 33MACHOTO
HAcoca Ha CKIIaJe.

HacocHule arperatol B TpyOONpPOBOIHYIO ap-
MaTypy CIIEAyeT Pa3MeIaTh TAKUM 00pa3oMm, 4To-
661 0becieurBaCs CBOOOIHBIN JOCTYN K HAM TS
MOHTaXa, 00C/TY)XUBAHUS U PEMOHTA.

BeicoTa TOMEINEHAST HACOCHOH  CTAHHHU
JOJKHa OBITB He MeHee 2,2 M OT Ioja 10
BBICTYNAONIMX YACTEH NMEPEKPHITHS.

HacocHbie yCTAHOBKH PEKOMEH/TyeTCs TIPOEK-
THPOBATh C aBTOMATHYECKAM YIPaBJIEHHAEM.

Jns KaxIoro KaHaJM3aNMOHHOIO Hacoca
CJIEAYET NIPEyCMATPHUBATH OT/EJILHYIO BCACHIBAO-
HIy}0 JMHHIO, TPOKIAIBIBAEMYIO € MOIBEMOM K
Hacocy (ykyon He MeHee 0,005). Ha BcachiBatoniemM
H HANOPHOM TpyOOIPOBOAAX KaXAOro Hacoca
JIOJDKHBI OBITH YCTAHOBJIEHBI 3aABIXKH.

He pomyckaeTcs YCTAHOBKAa BCACHIBAIOIMX
KJIANAHOB Ha BCACHIBAIOIIMX JIAHMAX HACOCOB,

MEepeKayHBAKOIIUX  XO3MACTBEHHO-OBITOBBIE U
3arpA3HEHHEBIE NPOU3BOICTBEHHBIE CTOYHBIE
BOJIBI.

Ha nanopHoii TMHNHM, KaK TpaBUIIO, YCTAHAB-
JIMBAIOT OOpATHBIA KJanaH, 0COOEHHO B TOM CIIy-
4ae, korga o6weM HamopHoro Tpybonposoaa 6o-
nee 25% obvema NIPHEMHOrO pesepByapa Hacoc-
HOM.

TexHuueckue XapakTEpUCTHKH H OCHOBHBIE
pasmepsi HauboJtee YaCTO IPUMEHSIEMBIX HACOCOB
npusenensl B npuia. XIIL

I'JTIABA 13. MECTHBIE YCTAHOBKHU AJII OUUCTKUA CTOYUHBIX BOJ
U APYTUE CTNELIUAJBHBIE YCTPOMCTBA

13.1. Ha3navense yCcTaHOBOK

MecTHbie YCTAHOBKH [JIl OYMCTKH CTOYHBIX
BOJ ¥ JpPYrHe CrIendajbHble YyCTPOHCTBA B CHUCTe-
MaX BHYTPEHHEeH KaHaJIM3auMv 3HAHMH IPOEKTH-
pYyIOTCS JIMOIb B TEX CIIy4asix, KOTAd HeoOX0auMo
TIPEJOXPAHHTDb HAPYXHYIO WJI4 BHYTPEHHIOIO CETh
K4HAJM340HA OT BPEIHOTO BO3/ICHCTBHS CTOYHBIX
BOJI, 3aCOPOB M 3apacTaHMs W Korja Tpebyercd
npeABapUTENbHAas 00pabOTKa CTOYHBIX BOJ Nepen
BBIIIYCKOM HX B OOINE3aBOJICKHE HJIM TOPOICKHE
KaHAJM3AMMOHHBIE CETH C IEJIbIO BBIOEICHUS LIEH-
HBIX KOMIIOHEHTOB 3arpA3HCHUH UM obecnedeHus
HOPMAJILHOH 3KCIIyaTanud oOIued cHcTeMbl Ka-
Ha M3aunH (ceTeil ¥ COOPYXEHUIH) H BOJOEMOB.

Ipu HAJMYHA B IPOH3BOJICTBEHHBIX CTOYHBIX
BOAaX TOJbKO MUHEPAJILHBIX 3aTPA3SHEHUH Henee-
€000pa3HO NMPUCOCTUHSTH HX K TOPOJACKOH KaHa-
JIA3AIHM.

IIpou3BoACTBEHHBIE CTOYHBIE BOABI HE JOJIXK-
HBI COAEPXATh: B3BCIIEHHHIE NPHMECH (OKAJMHY,
METAJUIMYCCKYIO CTPYXKKY, H3BECTh, NIECOK, THIIC U
Ap.); IUlaBarouide BeliecTBa (BOJOKHA, ME3Jpy,

KaHBIT'Y, CMOJIY, )HPbI H T.11.), BBI3BIBAIOHINE 34CO-
peHne Tpy6 ropoAckoil kaHaTH3alMu U BEINECTBA,
oce/latolMe Ha JIHE M cTaHKaXx Tpyd; roprovue
npumMecH (Gen3ud, HeTh), a TaKke PACTBOPHMEIE
ra3000pa3HbIe BEIIECTBA, BHI3HIBAIOIINE B3PHIBLI
NPHMECH, OKa3bIBAKOIHE paspymaromee (KOppo-
Jupyrolee) AeHCTBHE Ha MaTepuasl Tpyd u 3je-
MEHTBl COOPYXXCHHMH KaHanu3auuu. TemmepaTypa
CTOYHBIX BOJ He MOJDKHA ObITh BHImIE 40°C.

B 3gaHnM miu BOJIM3M HEro mnpeaycMaTpu-
BACTCS YCTAHOBKA CJIENYIOIIHX MECTHBIX COOPYXKe-
HUii: PEIETOK, IECKOJIOBOK, IPA3¢OTCTOHHHKOB,
OTCTOHHHKOB, XHPO-, BEH30- U MACIIOYJIOBUTEIICH,
ceTHaThIX (UIBTPOB, 0apBOTaXHBIX YCTPOUCTB
JUISL OXJIAX/ICHUS BOIBI, COOPYXEHHMH II0 OYHUCTKE
CTOYHBIX BOJ{ FAJIbBAHMYCCKUX, JIATEWHBIX M JPY-
rUX NPOU3BOJCTB, YCPEAHUTENEH, HEWTPAIUIALM-
OHHBIX YCTAHOBOK, YCTAHOBOK 10 00€3BOKHUBAHUIO
ocajka u Ip.

C 1esibl0 yMeHBIIIEHHS BLIHOCA B KaHAJIM3a-
A0 KUCJIOT, INEJIoved, COeWHeHHH MaHa, Xpo-
Ma, COJIE HUKeNdA, KagMHUsd, CBHHIA M IPYrux
LIEHHBIX NMPOJIYKTOB, &8 TAKXKE PA3JIMYHBIX BPEIHBIX
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BELIECTB B TEXHOJOrMYECKO YaCTH IPOEKTa JOJ-
XHbI TIPEAYCMATPUBATHCH COOTBETCTBYIOLIHE Me-
ponpusTad. ITo BO3MOXHOCTH creIyeT BO3Bpa-
ATk 0TpaboTaBlIMe PACTBOPEL Ha PEreHepaluio
uaM cobHpaTh HX B CHELHUABHBIE €MKOCTH H
HCTIOJIB30BATH B KAYECTBE PEArcHTa Ul OYMCTKH
JPYTHX CTOYHBIX BOJ; B MHBIX CIYYasiX HX MOXHO
NOJAMELIMBATh K IPOMBIBHBIM HJIH OPYTAM CTOY-
HBIM BOAaM, a TIPH HEBO3MOXHOCTH COBMECTHOM
OYHCTKH HANPABIATH Ha CXKHTAHHE.

PanuonanbHas KOHCTPYKUMs MeYd, IpejHa-
3HAYEHHOH! I CKUTaHHMs OCAZIKOB CTOYHBIX BOI,
3aBHCHT OT MX CBOMCTB. I CKUTAHHMS OCAJIKOB
KOHUEHTPHPOBAHHBIX CTOYHBIX BOJ, IPEACTABIs-
oEx cobOM CMECH KHOKHX OpraHHYeCKUX BE-
ECTB € HE3HAYUTEIBHBIM comepxanuem (10—
15%) BOMIBI, MOT'YT HCIOJB3OBATHCH HEUH LIAXT-
Horo tvma. /I CKHraHWs OCaJKOB MEHEE KOH-
IEHTPUPOBAHHBIX CTOYHBIX BOJX (C KOJMYECTBOM
Bojbl 15-20%) nenecoobGpa3HO TIPUMEHATH IeYb
LMKJIOHAOrO THNA. [{JIS CXHTAaHHs OCAJKOB CHIIb-
HO pa30aBICHHBIX CTOYHBIX BOJ C CONEPXaHHEM
opraHmyeckux BeiecTB Menee 10% u npu XITK
okosto 50000 MrO/n pexoMmeHayeTcs HCNOJIB30-
BaTh YCTAHOBKY, COCTOSLIYIO U3 MHTCHCH(UIUPO-
BAHHOTO MCHapuTess (Anmapar KHIAUIEro cios,
TMeHHBIR aNNapaTt U Ap.) ¥ KOHTAKTHOTO amnmnapata
JUIA OKHMCJIEHHs OPTaHHYeCcKUX BEUIECTB B Hapora-
3oBo daze. ’

Ocalk¥l CTOYHBIX BOJ HEpeJ] CKATAHWEM He-
06X0MMO TIOJBEPraTh XUMHYeCcKO# oOpaboTtke,
obecneynBalolIeii pa3pyNICHHE OPraHAYECKHUX COE-
MHEHWH.

13.2. Knaccndukamms MecTHBIX
YCTAaHOBOK H CHEIMAJIbHBIX
ycTpoiicTB

PemieTkn yCTaHaBIMBAIOT B pe3epByapax Ha-
COCHEIX YCTAHOBOK MJIM HA BBINYCK&X OTACIBLHBIX
LEXOBBIX CTOYHKBIX BOJ, COAEPXKAMINX rpyObIc IpH-
MecH M BOJIOKHHCTBIE BEIIECTBA, KOTOPBIE MOTYT
HapyWIHTh paboTy mocienyromux KaHaIM3alnoH-
HBIX YCTPOMCTB. MaTepuan peieTox BeIOHPAIoT ¢
yyeroM axTuBHOM peakumu (pH) cTouHBIX BOJ.

[llupuHa npO30POB PEMIETOK, YCTaHABIMBAE-
MBIX HA BHIIYCKaX HEXOBBIX CTOYHBIX BOJ, NIPHHH-
MaeTcs B KaXJIOM KOHKDETHOM CllyYde B 3aBUCH-
MOCTH OT Pa3MEpOB MEXaHHHYECKHX IIPHMeEceH,
COAEPKAMINXCA B 3THX CTOKaX.

PemeTkr MOTYT OBITH YCTAHOBJICHBI (HEMOJA-
BWXKHO WJIH C BO3MOXHOCTBIO NEepeMenicHus) B

A
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Y
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Puc. 13.1. YcraHoBka pemeTkH B KaHaje

HPHEMHBIX pE3cpByapax, CHEHMAJbHBIX Kamepax,
KOJOJUAX M HENOCPEACTBEHHO B KaHANAaX, OOLIMX
JUISl BCEH CHCTEMBI KAHAJM3AIMH WJIM OTAEIbHBIX
JUI OCOOBIX IPOM3BOJICTB JTHOO arperaToB. YTol
HAKJIOHA PELIETKH K FOPH3OHTAJILHOM TIOCKOCTH
npuHuMaeTcs He MeHee 60° (pumc. 13.1).
CymMMapHyro pabodyro miiouiaib OTBEPCTHH

pelIeTkH, M2, ONpeNeNaoT Mo GOPMYIaM:

F =/K, (13.1)
rae f—nIowmans XKUBOTO CeYeHUS MOABOMAILETO KaHaJa,
M?%; K —koadduiment, npusaamMaeMsiil paBHBIM: TIpH py4-
HOM OYHCTKe—2, mpu MeXaHW4eckod —1,2;

F = g/v, (13.2)
T€ ¢~ PAacXO[ CTOYHBIX BO, M>/C; U~CKOPOCTh ABHKEHHUS
CTOUHBIX BOJ B Mpo30pax PemieTKH, NPUHAMAEMAs paB-
Ho#t 0,81 M/C npu MakcUMaLHOM NPUTOKE.

Benuvuna noanopa CTOYHOM XHUIKOCTH MEPE
PeLIETKO# ompeAengeTca no Gopmyiie

h = a.‘ﬂ,
29
riae a-xo3bGUIueHET cKopoCcTH, NPUHAMAEMBIA PaBHLIM
0,7; v, 1 v,~CKOPOCTL ABHXKEHUS BOIBI, M/C, COOTBET-
CTBEHHO B OTBEPCTUAX pEIETKM M B MeCTe MOAXOJA K
peileTKe.

Ileckoa0BKH —COODYXEHUS TN 3aJEPXKAaHuA
IecKa M JIPYTMX MHHEPANbHBIX B3BENIEHHBIX Be-
LIECTB, YCTAHABIMBAEMEIX Ha BBIIycKaX NPOH3-
BOICTBCHHON KaHAJM3AIMH U3 304aHUS WIH y OT-
JIENTIBHbIX IPOU3BOICTBEHHBIX arperaTos.

OCHOBHBIE pa3MepBl TOPH3OHTANBHEIX TIECKO-
JIOBOK, YCTAHABJIMBAEMBIX Ha BBINYCKAX, OMPEHE-
NS0T no Gopmyliam:

o=gq/v; l=ut, (13.4)
rae O—Iolaab XKUBOTO CEYEHMs pabouell 4acTu mecKo-
JOBKH, M?; §—PacxoA CTOMHBIX BOJ, M>/C; v-CKOpPOCTh
OPOTOKAd CTOYHBIX BOJA 4Yepe3 MeckoJoBky, M/c (0,1-
0,3 M/c); /- nnuna pabodell 4acTH MECKOJNOBKH, M, ?—
BpEMs NPOTOKA CTOYHBIX BOJ 4epe3 MECKONOBKY (Npu
MaKCHMAIBHOM IIpOTOKe—30 ¢, OpPH MHHAMAJIBLHOM —
60 c).

O6BbeM 0CAOYHOM YACTH MECKOIOBKY IPHHH-

(13.3)
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Puc. 13.2. INeckonoBky

a—GeronHas; O—crajibHas, |- JepeBsiHHaA CbeMHas KpbllUK4d, 2-NoOAdlowmMii TpyGonpopoJ; 3—BOPOHKAa H3 KpOBEJBHOM Crajm;
4 - LleMeHTH4s 34THPKA C XeJle3HeHueM; 5 — GeToH

Puc. 13.3. T'paszeorcrolinux

MZ€TCsl B 3aBUCHMOCTH OT KOJIMYECTBA BBHINA/IAKO-
LIEro Ocajka U IEPUOJA €ro HAKOIUICHHS (B MPO-
MEXYTKaX MEXIY YMCTKaMH). MexaHu3upoBaHHOE
yOaJleHHe ocafka NpeaycMaTpuBaeTcs npu obbe-
Mme ero 6onee 0,5 m3/cyT. ;

KoHCTpykunu HEKOTOPBIX NECKOJIOBOK MPUBE-
JIeHBI Ha pHc. 13.2.

T'pszeorcroiiumkn. JINd OYMCTKH CTOYHMBIX
BOJI, COAEPKAINMX MEXaHUYECKUE 3arpA3HEHUs, Ha
KaHATM3AIMOHHON CETH (BHYTPH WJIM HA BBINMYCKE)
YCTAHABIUBAIOT IPA3COTCTOMHHUKH.

ITnom@aae NONEPeyHOro CEYEHUs NPOTOKA B

IpA3COTCTONMANKe, M, ONpPEIEOT HO (GopMyJIe

F = g/v, (13.5)

[A€ ¢— PacYETHBI pPacxol, M>/C; v—pac4eTHAs CKOPOCTb
npoTtoka, pasaas 0,003—0,005 m/c.

Pacuetnyro mmuny paboueit dactu rpsaseor-

CTOHHIKA, M, HAXOAAT no (opmye

L= tw-60, (13.6)
rae t—l'[pOllOJl)I(HTeHbHOCTl: npoToKa CTOYHOH KHUAKOCTH
B oTcroitanke, paBHas 10-15 mMuH.

B rpszeorcrolinuke HeoGxomumo obecneyn-
BaTh PABHOMEPHOE paclpe/iesleHhe CTOYHBIX BOJ
IIo Beeit ero mmpube. MeXaHU3HPOBAHHYIO OYHCT-
Ky TIpA3€OTCTOHHUKA DPEKOMEH/YETCS TMPOU3BO-
JuTh He pexe | pasa B Tpu aHA. O6beM rpsaseBoit
YACTH JOJDKEH TIPEBBINIATHL '/, pabouero obnema
OTCTOWHHMKA, BBICOTA TIPA3EBOI 4YACTH JOJIXHA
OBITE He Gosyee 1 M.

KoHCTpyKuus rpsa3eoTCTORHIKA MOXET OBbITh
CaMO# pa3JIMYHOMN —OT HEOONBIIHX HPAMOYIOJIb-
HBIX eMKocTe# (puc. 13.3) 1o cnennanbHBIX cOOpy-
KEeHHH, KaK HaIpUMEp IPA3COTCTOHHHKH, pa3pa-
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60TaHHbIE THCTUTYTOM [ 'MIIpOABTOTPAHC 715 MOB-
TOPHOTO WCHOJIL30BAHNS BOJBI NIPH MBIThE aBTO-
TPaHCIOPTA.

Ortcroiinmxn. JIJIs  OCBETJIEHHS IPOU3BO/-
CTBEHHBIX CTOYHBIX BOX HCHOJB3YIOT OTCTOWHHKHA
moBGoro TUna (BEpTUKAIbHBIE, TOPH3OHTAILHBIE,
pajiMajibHbIC U IIP.) HENPEPBIBHOIO MJIM NEPHO U~
yeckoro aeficteus. THI OTCTOMHUKA BHIOHpAETCA B
3aBHCHMOCTH OT KOJIMYECTBA CTOYHBIX BOJI, PEXH-~
Ma X TIPUTOKA, XapaKTepa B3BELIEHHbIX IpEMeceit
H UX KOHUEHTPAIAM, TeXHUKO-IKOHOMHYECKAX 10~
KasaTejieif CTPOMTENLCTBA M OIKCILIyaTalMH, a
Takke OT cnocoba HanbHermniedl oOpaboTkh 3a-
JEPXHBAEMOT0 OTCTOMHMKOM OCAIKa.

B OTCTOMHHKE JO/DKHO OBITH HE MEHEe IBYX
CeKIIHii, POIyCKHAs CNIOCOOHOCTh KaX 0k CeKIUM
cocrabysier 0,5 pacyeTHOro pacxona.

OTCTOWHUKH pacCYUTHIBAIOT 1O MAKCHMAITh-
HOMY YaCOBOMY HPUTOKY B HHX CTOYHBIX BOX ¢,
4 OPH HAJMYMA YCPEIHUTEIBHBIX PE3ePBYAPOB U
peryupyIOLIMX EMKOCTER —TI0 CPeTHEMY PAacXoy
gy OBBIMHO CTPOAT KPHBYIO 3aBUCHMOCTH CTelle-
HY OCBETJIEHHS] OT BPEMEHY OTCTAMBAHHS 1IIIAMCO-
JEpXAlIUX CTOYHBIX BOJ ¥ KPUBYIO 3aBHCHMOCTH
KOJMYECTBA OCAXJJIACMBIX YACTHI[ OT WX THIPAB-
TMYECKOH XapaKTEPUCTUKH.

Ben3oysnoBHTe/IM yCTaHABJIMBAIOT (33 Ipeme-
NaMH 3JIaHAs TOCJIe TPS3COTCTOMHAKA) IS YIaB-
NUBAHUS MACEJI, ra30/IMHa, GeH3uHA (IpH comep-
*aHMM HX 10 500 Mr/i), NOmaBIIMX B CTOKH HpPH
MBITHE ABTOMAIIIMH, TOJMBKE U MBIThE IIOJIOB.
BeH3uH W JIpyrHe TOPIOYHE XHAKOCTH HeoOXomu-
MO YJATATh BO H30€XaHHWE NONANaHUS B KaHAIH-
3aLMOHHYIO CETh MAPOB ITHX KHIKOCTEH, KOTOPbIE
npH BOCIUTAMEHEHHH MOTYT BBI3BATh B3PBIB.

BeH30yJIOBATEM JIOJDKHBI OBITH HEGOJBIIAX
pa3MepoB, 4TOOBI B OJIHOM PE3EPBYape HE CKATlM-
BAJIOCh 3HAYATEJILHOE KOJHMYECTBO TOPOYHX KHJI-
KocTeii. Bpema npoToka cToYHBIX BOA 4epes OeH-
30yJIOBHTEIbL COCTaBNsSET 4—5 MHH, CKOPOCTH —
0,005- 0,01 m/c. PaGounii o6veM GeH30yITIOBHTENS
n0KeH 6b1Th He MeHee 30-KPaTHOTO CEKYHIHOTO
PACYETHOTO DPACXOAa CTOUHOH >kuakocTH. Ilpu
HeoOXOIMMOCTH YCTAHABIIMBAIOT HECKOJIBKO O€H-
30yJIOBUTEJICH.

Kupoynosutesn (puc. 13.4) npuMeHAOT 1Is
3a/IEpXaHus KUPOB M3 CTOYHBIX BOJ CTOJIOBBIX €
guciom MecT Gonee 200, pabpuk-KyXoHBb, MSCO-
kOMOHHATOB M APYr'UX MPOU3BOACTBEHHBIX 3JaHUH
¢ IeNbIO TIPEIOXPAHEHUs KAHATM3AIHOHHOR CETH
OT XHPOBBIX OTJIOKECHHI, @ TAKXKE C 11EJbIO YTHIIH-
3aUMH KHPOBBEIX OTXOHOB. OOBIYHO MCHONB3YHOT
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Puc. 13.4. XupoyosaTean
1-T1pyba croka xupa

KHPOYJIOBUTETH ABOPOBOrO THIA, OOCIYXHBarO-
uMe rpynny npubopos.
PacyeT XUPOYJIOBUTENS HPOM3BONUTCA IO
cleayromuM popMynam:
L= KB; (13.7)

V=IBH = KB3, (13.8)
rae L- anuna xupoyiosutens, M; K —koadbumenT, npu-
HUMAEMBIH PaRHLIM 2—3; B IIMpHHA XUPOYJIOBATENS, M;
V—061BeM BOABI B XAPOYJIOBATENE, M; H —TIy6una Boabl
B XHpoynosutene (00bIMHO OpUHHMAETCH PaBHOU B);

Q,=nV=nKB, (13.9)
rae Q,—npomyckHas cnocoOHOCTH (PACXO CTOYHBIX BOA
3a 1 4), M n—uncno o6MeHOB Boawl 3a 1 4, NpUHAMae-
MoOe paBHBIM 4-6.

IpoKomKUTENEHOCTL POTOKA CTOYHBIX BOJ,
4yepes KUPOYJIOBUTENb NIPU MaKCUMAIbHOM Pacxo-
e mpAHUMaeTcs paBHO# 10—15 muH.

XKupoymoBHTeNb NPEACTaBNsET co60H GeToH-
HBI{ MJIH KUPIUYHBIA KOJIOAEH-OTCTOHHUK NIPAMO-
yrojibHoi (opMEl. [IHO XUPOYJIOBHTENS YCTpau-
BaXOT ¢ OOJILLIMM YKJIOHOM JUJIsl CTIOJI3aHUSA OCai-
Ka, KOTODBIA yRaJISETCs 4Yepe3 CIyCKHYro TpyOy.
JKup BcrTBIBA€T KBEPXY M yAanseTcd TeM WM
HHBEIM cnocoboM. KaHanusanuoHmbie TpyGompo-
BOJIBI OT IPUEMHHUKOB JI0 XUPOYJIOBUTENIEH, KOTO-
pBIE MOTYT JIETKO 3aCOPSATbCS XXHUPOBBIM JIETKO-
3aCHUBAIOIIAM OCAJKOM, JOJDKHBEI GbITH cHabGxe-
HBbI MPOYHUCTKAMH M PeBHU3MSIMH. [lJI NIpOMBIBKA
XHUPOYIIOBATEIS HEOOXOAUMO HOABOAMTE NAP HIK
ropauyto oay. [TogBoasmias u BLITyCKHAs TpyOBI
SKUPOYJIOBUTENS JOJDKHBI ObITH 3aMOJIHEHBI CTOY-
HOW XHAKOCTbIO HE MeHee YeM Ha 200 MM, cyuTas
OT YPOBHA >XHIAKOCTH OO0 HHU3a TIOABOZALIETO H
BBINYCKHOTO MaTpYOKOB.

Jna xupoynosdTeneit oosemoM Gonee 300 i
HeOOXOAMMO TPenyCMaTPUBAThL IPOAYBKY CTOY-
HBIX BOJ BO3AyXoM. Pacxom Bo3ayxa Ha 1 m?
CTOYHBIX BOJ IIPH 3TOM INPHHUMAETCS: NPH pac-
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npeneneHHn ero ¢uiabTpocamu 0,03 M3, muipua-
TeIMH Tpy6Gamu —0,6 m>.

YetanoBku A1 00pabOTKH AYHMIEBBIX MbLjb-
nbix Bofd. CTOYHBIE BOABI OT Aylieil MOXHO oOpa-
6aThIBATE COBMECTHO € XO3SHCTBEHHO-OBITOBBIMHA
CTOYHBIMH BOJAMH HA COOPYXEHHSAX OHOJIOruvec-
KOl OMMCTKH NPU COOTHOLIEHUM CYyTOYHBIX 0OBE-
MOB CTOYHBIX BOJ OT AyHI€H u XO3AHCTBEHHO-OBbI-
TOBBIX He Oostee 1:1. [Ipu yBeTHYEHUU YKA3aHHOTO
COOTHOIICHUS CTOYHBIE BOABI OT AYIIEH Iepex
NOCTYIUIEHUEM H4 COOPYXEHHS OHOIOrHYeckoi
OYHCTKH HEeoOXOAHMMO Npe/BapuTelbHo obpada-
THIBaTh HA KOHTAKTHBIX OTCTOWHHUKAX C NIPe/IBAPH-
TeJIbHBIM KOAryJIMpOBaHUEM IIPUMECEH.

JlonyckaeTcs yBEJNHYEHHE KOJMYECTBAa CTOY-
HBIX BOJ OT jyureit B teuenue 1 4 He HGoliee yem Ha
20%; mpH oJblIEM BO3pACTAHIH YaCOBBIX PACXO-
JIOB CTOKOB OT Jyli€ii IpelyCMATPUBAIOT YCTPOi-
CTBO DETyJUDPYIOINUX PpEe3epBYy4apOB (yCpeIHH-
Tenel).

B 3aBHCHMOCTH OT MECTHBIX YCIOBHH IpUMe-
HAIOT BEPTHKAJIbHBIC WJIH [OPH3OHTAJILHBIE KOH-
TaKTHbIE OTCTOWHHKA. OOHLEM KOHTAKTHOTO OT-
CTONHMKA NPUHUMAIOT HCXOMAS U3 YCIIOBHA CO3Ha-
HUs 00BEMA OTCTOWHOM 4acTH, PaBHOW MAaKCH-
MaJIbHOMY 4acOBOMY DacXOJy CTOYHBIX BOJ OT
Jyluer, oObeM O0CaqOYHON YACTH —H3 YCIOBUS Ha-
KOIUIEHHs Wia B Tedewue 2 cy1 W oObema Heif-
TpaJibHOr0 ¢lios BeicoTol 0,2 M. O0beM Ha NpU-
HAMAIOT paBHBIM 2% 00nheMa CTOYHBIX BOJ. IIpo-
JOJDKUTEIILHOCTE KOHTAKTa PEareHTd €O CTOYHBI-
MH BOJAMH U OTCTAHBAHHS NPUHMMAETCH HE Me-
Hee 4 4.

M3 KOHTAaKTHOrO OTCTOWHHMKA OCBETJICHHbIC
CTOYHBIE BO/IbI BHINYCKAOT NEPHOIUYECKH 11O BbI-
IIycKHOIt TpyOe, paclioraraeMoii B Ipeieiax BbiCo-
Thl HEHTpaJILHOTO cios. M1 BeINyCkaeTcs 1o uio-
Bo# Tpybe muamMerpom 200 MM IIpH BHICOTE paclo-
JIOXKEHHUS BBINYCKHOro NatpyOka He MeHee 1,5 M
OT TIOBEPXHOCTU CTOYHOH BOJbI B OTCTOHHHKE.

Jns koarynsoud MBUIBHBIX CTOYHBIX BOJ
NIPUMEHAIOT M3BeCTh B KomuyecTtBe 400 r (cumTas
N0 AKTMBHOW OKHCHM Kaiblida) Ha 1 M CTOYHBIX
BOJI.

H3BecTKOBaHHE CTOYHBIX BOJ CICAYET MPOH3-
BOIUTH 5%-HBIM PACTBOPOM H3BECTH NYTEM IEpE-
MEIIMBAHUS E€ro €O CTOYHOH XHJIKOCTBIO Tepen
OTCTOMHHKOM HIIM B OTCTOWHMKE. M3BECTKOBBIH
pacTBOP NMPUTOTOBJIAIOT B 33aTBOPHBIX U PACTBOP-
HBIX 6a1<ax B 3aKpBITOM IIOMCUICHUH WIIH ox
H4BECOM (B 3aBUCHMOCTH 0T KJIUMaTHYECKHX YCIIO-
suit). TIpu HeoOxoaumocTu o00e33apaxuBaHUA

MBUTBHBIX BOJ[ OJHOBPEMEHHO C DPACTBOPOM H3-
BECTH BBOJAAT PACTBOP XJIOPHOH H3BECTH.

Heditpannsanmonnpie  ycranosku. CTo4vHBIE
BOMBI, COAEPKAIUE KUCIOTHI M MICJOYH, Tepen
BBIIIYCKOM B HapYXHYIO K4aHAJU3aIMOHHYIO CeTh
OJIXKHBI OBITH HeHTpanu3oBaHbl. HelTpammiamms
OCYIIECTBISIETCS INYTEM CMEIIUBAHHA CTOYHBIX
BOJ, C PEAreHTOM B HEHTpaIM3aTOpax-OTCTOWHH-
KaxX WU nyTeM (HILTPOBAHHA CTOYHEBIX BOJ Yepe3
HEHTPAIIUIYIONIUE MATECPHAIIBL.

Jns HedTpanu3alMu CePHOKHUCIOTHBIX CTOY-
HBIX BOJ U CTOYHBIX BOJI TPABHJIbHBIX OT/CJICHHIA B
Ka4yecTBE pearcHTa PeKOMEHJIYETCS HCIONIb30BAThH
rafieHylo M3BECTh, KOTOPYIO HYKHO A0OaBIATH B
BHIE HM3BECTKOBOTO MOJIOKA C KOHUEHTpALHeH
5-10% akTHBHON oKHcH Kajbuda. IIpomosxu-
TEeJILHOCTh KOHTAKTA CTOYHBIX BOJ C PEATEHTOM B
OTCTOHHUKE-HEUTPANH3ATOPE CEAYET IPUHMMATD
paBHOM 15 MUH 1J151 OOBIMHBIX KHCITBIX CTOKOB U He
meHee 30 MMH AJTS KMCIIBIX CTOYHBIX BOJ, COJep-
XAaIUX UOHBI TSXKEJIBIX MeTaJIoB. Bpems oTcrau-
BaHHS NPUHHMAETCA He MeHee 2 4.

IIpy HelTpanM3allUd  IPOM3BOJICTBEHHBIX
CTOYHBIX BOA HEOOXOAMMO YUHTHEIBATH KOJIHYECTBO
B3aUMOJIEHCTBYIOIUX KHCIOT M wienouei. Ctoy-
HbI€ BOIb! TPABHJILHBIX OTACICHHUI MEpEs CIIyCKOM
B [OPOJACKYIO KaHAJIM3AIMIO MJM B BOXOCMbI
OJDKHBI TIPM HEHTpaTu3aluy TMOJIHOCTBIO OCBO-
OoxaThcd OT COJIEH MOHOB THAXKEJBIX METAJUIOB.

Jlna HedTpadu3auud KUCJIOT MOXHO TpHMe-
HATHL T00O0H MIESIOYHOR peareHT, marouuit B pac-
TBOp ruapoxcui-uoHsl (OH-). HauGonee nemre-
BBIil peareHT —H3BECTh, coAepxaias Oomnee 30%
oKkucH Kaiblus. Jlo3a peareHTa oNpefensercs u3
yCIIOBHsl OOCCHEYCHUsS TIOJIHOM HENTpasH3aiuu
CBOOO/IHOM KHCIIOTHI, @ TaKXKe BBIACJIEHHA B OCa-
JOK PACTBOPEHHBIX HOHOB TSKEJBIX METAILIOB.

Jlnsg HeHTpaU3alMy HIeJ04eil MOXHO npuMe-
HATh CEPHYIO MIJIM APYTYIO KHCIOTY, €CJIM 3TO
TpeOyeTca TEXHOJIOrnueckuM npoieccoM. Ilpn Bei-
Oope TUNA pearcHTa CIeAyeT YYUTHIBATL BO3MOX-
HOCTh YTHJIM3AIMH IIOJIyYaEMOI0 OCAIKa.

Ilpu HeHTpadM3aLMU CePHOKUCIOTHBIX CTOY-
HBIX BOJI M3BECTKOBBIM MOJIOKOM 1033 AKTHBHOM
OKUCH Kkanbuus Oepercs Ha 5—10% Oonble pac-
4ETHOM!; NPH HCIOJIB30BAHHM NACTHI MIU CYXOro
H3BECTKOBOI'O MOPOIIKA 3T4 103a GOJIbIIC PACUCT-
Holt Ha 40-50%.

Pesepeyapsl, TpyOOIIpOBOIBI, JIOTKH H amma-
PAThl, COIPHKAcArOIMecs ¢ KUCJIOW CPenoi, H3ro-
TOBJIAIOT U3 KHCIOTOYNOPHOIO MAaTEpHalla HIH
33MIMIAT COOTBETCTBYIOLLEN H30JSUMEN.
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OpHEeHTHPOBOYHOE KOJJHYECTBO OcaKka, odpa-
3ylolerocs Npu HeHTPAIH3AlMH CTOYHOH BOIBI
M3BECTHEO, MOXET OBITH ONpEIENIEHO 1O CIEAYIO-
M hopmynam:

M=(X‘ X Xt h A YZ) -2, (13.10)
1+Z

rae M —KONMYeCTBO CYXOTO BEMIECTBa, Kr/m>; X, —Komu-
gecteo akTuBHOH CaQ, HeoGXOoaMMoe I OCAXAECRUs
KATHOHOB META/LIOB, Kr/M>; X, —KONH4ecTBO 06pasyio-
werocst cynsdata Kanbims, kr/m>; X ;- KOJIHYECTBO 06-
pasyloumxcsl THAPOOKHCel MetayuioB, Kr/m?; Y, - konn-
vecrBo aktuBHoi CaQ, neobxomuMoe myis HelTpanmsa-
1K cBOBOIHON CepHOH KUCIOTH, Kr/M?; Y, — KoJmuecTBo
obpasyromerocs cyibhara Kajbums, kr/M3; Z — 06bem
M3BECTKOBOTO MOJIOK4, B KOTODOM COIEPXHTCH HEOOXOo-
auMMoe Ui Heiirpanmsaumu komuyectBo CaO (X, +
+Y), M

o A 1
rge P—061eM 0OCajiKa 110 OTHOLIEHHIO K 00BbeMy oumiuae-
Moii cToqHOI BoapL, %; W-06beM ounniaeMoit CTOYHOM
Boipl, M%; P, -~ BNaXHOCTL ocaika, %; p,—IUIOTHOCTh
KugKo# Gassl (IPUHAMAETCS PABHLIM 1); p,—IIOTHOCTH
TBepnOH daswl, T/M>.

(13.11)

Ilpumeuanne. 3unavenns X, X, n X, onpenens-
H0TCA M3 peakuud

MeSO, + CaO + H,0 — CaSO, + Me(OH),,
X,y X, X3
a 3HadeHHus Y, U Y,--u3 peakinuu
H,S0, + CaO — CaSO, + H,O.
Y Y,

IIporeccr! IPUTOTOBJIEHAS PEATEHTOB U yIa-
JIEHAS OCaJKa M3 OTCTOWHHMKA PEKOMEHAYETCs Me-
XaHU3HPOBATh,

Jlng HeHTpaIM3aliK COJISHO- U CEPHOKHCITBIX
CTOYHBIX BOJ, HMEIONIAX B CBOEM COCTaBe HE
6osee Sr/m H,SO, u He comepxammx coeit
TSDKEJTBIX METAJIJIOB, MOXHO IIPUMEHSTH HEnpe-
peIBHO aeficTByromme ¢unbTpel. B kauecTBe 3a-
[PY304HOr0 MaTepHalna GHIBTPA HCHOJIB3YIOT
KyCKOBBI#f MeJl, H3BECTh, MarHe3uT, Mpamop, J10-
JoMAT ¥ Ap. KpymHOcThL KycKoB 3arpy3o4Horo
maTepuana dunpTpa 3-8 cM.

PacueTHas ckopocTs (QUIBTPALMH NPUHAMA-
etca He OoJee 5 M/4, a TPONOIDKATEILHOCTE KOH-
TakTa—He MeHee 10 MuH.

I'JIABA 14. BOJOCTOKH 3AAHUSA

14.1. Haznavenne u cxemMbl
BOJOCTOKOB 3/ aHuii

OTBOJI C KPOBEJIb 3JaHUH JOXIEBBIX H TAJIbIX
BOJ] MOXET OCYIIECTBJIATbCA HEOPraHH30BAHHBIM
cB0GOHBIM COpPOCOM BOJEI IO CBECAM KapHH3a
(puc. 14.1, a), OPraHU30BAHHEIM OTBOJIOM BOJIBI 10
HApyXHbIM M BHYTPEHHHM BOHOCTOKaM (puc.
14.1,6,6).

B 3aBMCUMOCTH OT KOHCTPYKTHBHOIO pElie-
Hus OecuepayHON KpPBUIH BOMOOTBOJ MOXET
OCYIECTBIATLCA HA OJIHY MU obe CTOPOHBI 3]a-
Hus. C MIIOCKMX KPBIII BOAOOTBOZ, IPEXYyCMaTpPH-
BaeTcA 00A3ATEIIBHO TI0 HAPYXHBIM HIIM BHYTPEH-
HUM BOJIOCTOKAM.

HeobxomumMocTh yeTpoicTBa BHYTPEHHHUX BO-
JOCTOKOB YCTAHABIMBACTCS NPH PEHICHUH apXH-
TEKTYPHO-CTPOHTEIBHOH YaCTH NPOEKTa 3JaHHUA.
BHyTpeHHHE BOJOCTOKH MOJDKHBI OOECIEYHBATH
OTBOJI IOXJIEBBIX U TAJbIX BOJ C KPOBENb 3aHMI
8 moboe Bpems roxaa. Ilpu ycrpoiicTBe BHYTpeH-
HUX BOJOCTOKOB B HEOTAIIIMBAEMABIX 3TaHHUAX Clle-
AyeT TPeayCMATPUBATH MEPONpUATHUS, obecnedn-
BAIOLIHE MOJIOKHUTEIIBHYIO TEMIEpaTypy B TpyGo-
npoBojaX M BOPOHKAaX IIPH OTPHIATENLHOU Ha-

pyXHoit Temnepatype (3JeKTpooborpes, o60TpeB
C TIOMOLLBIO Napa U T.[.), B NEPEXOIHBIA TEPHOM
(oceHb, BecHa).

HapyxHbie BOJOCTOKH COCTOAT U3 XeJI00OB
H BOHOCTOYHBIX TpyD. Tpybel M jgeTamm x Hum
H3TOTOBJIAOT U3 OUMHKOBAHHOW CTANA MJIH TUIACT-
mace. BeInyck HapyXHBIX BOTOCTOYHBLIX TPYO mou-
)eH OBIThb BBILlIE TPOTyapa WM OTMOCTKH Ha 200 MM.
[Ipu ycTpoiicTBE OTKPBITBIX BBIIYCKOB CIENYET
NIPEeAYCMATPHUBATE MEPHl 10 IPEXOTBPAIICHHIO
Pa3MBIBA NIOBEPXHOCTH TPYHTA OKOJIO 3IAHHS.

CucTema BHYTPEHHHX BOJOCTOKOB COCTOHUT
U3 BOJJOCTOYHBIX (JIPMEMHBIX) BOPOHOK, CTOSIKOB,
OTBOJIHBIX (IIOJIBECHBIX U NOATNIOJILHBIX) TpyOOIpO-
BOJOB H BBINYCKOB. V3 CHCTEM BHYTPEHHHX BOJO-
CTOKOB IIpEIyCMATpUBAacTCAd OTBOJUTHL BOIY B Ha-
PYXHBIE CETH JIOXKIEBOH KaHAaTH3AlUM, & IPH TEX-
HHKO-3KOHOMMYECKOH 11eJ16COOBPA3HOCTH — B CHC-
TeMy NPOU3BOJCTBEHHON KAHAMU3ALUM HE3arpa3-
HEHHBbIX WIH IOBTOPHO HCHOJB3YEMBIX CTOYHBIX
BOJ .

OTBO/BI BOABI H3 CUCTEMEI BHYTPEHHHX BOJIO-
CTOKOB B CETh OBITOBOIl KaHAJM3AIMH He JIONYC-
KaeTCsl.

Ilpy OTCYyTCTBUH B pAHOHE CTPOHTEILCTBA
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Puc 142 Bouyck BoZOCTOKOB HA OTMOCTKY NpM  pacyeTHOR
TeMueparype HapyxkHoro so3lyxa a0 5 C
1 BOpOHKA 2 BOJAOCTOYHLIA CTOAK 3 GCTOHHBIA WJ'H KHpIHY
HbiW YIOP 4 1epMOH30JAUAS 5 UCMEHTHAs IHTVKATYDPKd

B KAHANTU3AUWIO
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Puc 143 Buinyck BOJOCTOKOB HAZ OTMOCTKY OpH  PacueTHOH
TeMnepaType HapykHoro Bo3ayxa or —S5 no —25°C
! pesw3us 2 CTOAK BOJOCTOYHBIH 3 TPOMBHK NpPSMOH
100 x 50 4 Xpan CaJLHAKOBbIM MYDTOBbIK 5 TpyGa Cra IbHas
BOJIOTa30NPOBOAIIds AUameipoM 32 MM 6 mnpobka 7 [DOHHHK
wmamerpoM 32 MM 8 cHdou peswsns 9 3aTayuKa YYryHHas
10 ynop Gerounbia [/ Tpounuk npsmMon 100 x 100 /7 xonetHo
13 TpoMHHK ABYXpac1pyOBbm

JIOXACBOH MM OOLIECTUIABHONM KaHANH3ALMHU II0-
MYCKAeTCs OTKPBITHIA BBHINYCK BOJIBI M3 BHYTPCH-
HHX BOJOCTOKOB B JIOTKA JIOTKH BBINOJHAIOT
XeJ1e300€ TOHHBIMH BOJOHETIPOHUIIAEMBIMH C VK-
sonoM 0,02 10 HApY>HBIX BOJOCTOKOB, IPYHT MO,
JIOTKAaMH TpH oOpaTHOH 3achllKe KOTJIOBaHa
OJKeH ObiTh YIUIOTHEH Ha Tiybmuy 0,8 1M
MecTta nepexonoB JIOTKOB B Npelesax TPOTyapoB
H IIPOE3T0B HEOOXOOUMO NEPEKPHIBATL ChEMHBIMH
XeJ1e300€ TOHHBIMU TUTHTAMH

Ha puc 142 u 14 3 npuencHn! BapUAHTHI
BBINYCKOB BOJOCTOKOB Ha INOBEPXHOCTb I'DYHTa
B 3aBHCUMOCTH OT PAacUCTHOMH TeMIepaTyphl Ha-
PYXHOTO BO3/IyXd PalOHA CTPOMTE/LCTBA 3MaHUA
(cpenneit Hauboylee XOJOTHOH NATHIHEBKH CO-
rnacio CHulT 2 01 01-82)

Bo wu3bexaHue mepeoxyiaxacHUs Tpydompo-
BOJIOB OTKPBITBHIX BBITYCKOB U 0Opa3oBaHHs Hale-
Iie# IpH OTpHIIATENbHOR TeMIIEPAaType HAPYKHOTO
BO3/IyXa YCTAHABJIMBAIOT THAPABJIMYECCKHE 3aTBO-
pet BBICOTO# 100 MM B NOMeIIEHUSX € TEMIIEpATY-
poii He Hmxe 50°C OTKpHITBIA BBIMYCK B MeCTe
mepeceyeHusl ¢ HAPY)XHOH CTEHOH HoJnKeH ObITh
H30JIMPOBAH MHHEPAJILHOW BATOH MIM OPYTHM
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TEMOH30TALMOHHEIM MATEPUATIOM CIIOEM He Me-
nee 50 MM, IIpn 3TOM OTBEPCTUE C BHYTPEHHEH
¥ HAapyXKHOi CTOPOH CTEHBI TpeOyeTcs 3a1eTbIBATH
LIEMEHTHBEIM PacTBOPOM. OTKPBITHIE BBIITYCKH pe-
KOMEH/IYETCA YCTPAaUBAaTh HAa COJHEYHOW CTOpOHE
3AHHS.

14.2. Pa3memenne BOPOHOK

BoxocrouHsle BOpOHKH Ha KPOBJIE pa3Menia-
10T C y4eTOM ee pesibeda, TOMYCTHMOrO pacxona
BO/(bI HA BOPOHKY (B 3aBHCHMOCTH OT €€ JUaMET-
pa), KOHCTPYKLMH 3[aHHS M MHTCHCHBHOCTH
JAOXSA.

BOIOCTOUYHBIE BOPOHKH HEOOGXOIMMO YCTAHAB-
nMBaTh B HAHOOJEE HH3KOM MECTE CHJ/IOBBI MJIK
payxkenobka (puc. 14.4). Ha njockux Kpopjsx
3[[aHUI BOJOCTOYHBIE BOPOHKH CIEAYET PACIOJia-
raTh B Ps/ax KOJIOHH HE MEHEE OJIHOM BOPOHKH
B K&X/IOM DAY C LEJb10 0GecTIeyeHus AIMHbBI Iy TH
Kk BOPOHKE He Goee 60 M, a HA CKATHBIX KPOBJIAX —
B MOHMXEHHBIX MeCTaX eHJIOB HAa PACCTOSNHHM HE
fonee 48 M omHa OT APYTOM.

Ha mmockux KpOBNSX CEKHMOHHBIX KHIIBIX
3faBMi cieayeT HMpeaycMaTpUBaTh MO OJHOH BoO-
POHKE Ha KaXAYIO XMIYIO CEKIUIO, pazMemas ux
10 BHYTPECHHEH NPONOJILHOM OCH 3HaHHUA.

Ha oOToeMsHBIX BO3BBINIAOMIAXCHA YACTAX
KpOBEIb BOJOCTOYHBIE BODOHKM HE YCTaHABJIHA-
patoT. Boma ¢ ITHX y4acTKOB cOpachiBaercs B
pacnoyioXeHHbie HIke BOpoHkH. Ilpu 3Tom He
JonyckaeTcs cOpoc BOIBI C YUaCTKOB KPOBEJb, Ha
KOTOpBIX TPOUCXOAMT IIOJTAMBAHUE CHETd TIOJ
JCHCTBHEM BHYTPEHHETO TEIUId 3[aHUA, HA yYacT-
KH, IJIE TOATAHBAHHE OTCYTCTBYET MM MIET MEHee
HHTEHCHBHO.

BomocOopHas mioma/j b, MPHXOOAMASCT Ha
0/IHy BOJOCTOYHYIO BOPOHKY, ONpeAeseTcs pac-
YETOM B 3ABHCHMOC1H OT THIA KPOBJIM, PACUETHOMN
MHTEHCUBHOCTH JOXAS U AHAMETPA BOPOHKH.

V Beex jseopManHOHHBIX HIBOB (TEMIEpa-
TYpHBIX H OCAJOYHBIX) TPeOyeTCsl yCTAHABIMBATH
ase BopoHkH (1o o6e cropoHs! mBa). [Ipu npucoe-
JUHEHHH 3THX BOPOHOK K OJHOMY CTOSKY HJIH
obieMy Ho/IBECHOMY TPyGOTIPOBOLY CIEAYET Ipe-
AYCMATPHBATE BO3MOXHOCTh HEKOTOPOTO C/[BHTA
TpyO, NpUMEHAs KOMIIEHCUPYIOLHUE CTBIKH (KOM-
NEHCHPYIOLIAE PAcTpyOBI ¢ 3JIACTHYHON 3a7€KOH
ux) (puc. 14.5) UM pe3HHOTKAHEBHIE pyKaBa, obec-
MEeYMBAIOIME TEPMETHYHOCTD BCEX COENUHEHMI.

KOHCTpYKIMM BOJOCTOYHBIX BOPOHOK IIpH-
HAMAIOT B 3dBHCHMOCTH OT HA3HAYEHUS 31aHAS

Puc. 14.4. ®parment naana kpossm

! Bopmocrok; 2 KaHaJIM3alHOHHble CTOSKH; 3 BEHTHJISLHOH-
HbI€ AXTBI

Puc. 14.5. Komnencupylouwmii crsx
/—BOAOCTOYHAA BOPOHKA; 2- KOMNEHCHPYIOUINE CTHIKH

U KOHCTPYKLIIHH KPOBIH. PexOMeH/yemble THIEI
BOJOCTOYHBIX BOPOHOK (151 NPOMBIILJICHHBIX U JKH-
JIBIX 30aHUA TpuBeAacHbl Ha puc. 14.6. Boponku
K TIOJIBECHBIM TPYOONIPOBOJAM HPHCOSAUHSIOT OT-
BOJIAMH M TPOHHHUKAMH C MOJIYOTBOJAMH.

KoHCTpyKIHs cOeMNHEHNsI BOPOHKH C OKPEI-
THEM JIOJDKHA OOECIIEYHBATH IIABHBIH HEPEXO/] OT
TIOKPBITUH K BOPOHKE, IIJIOTHOE COEMHEHHE THJ-
POM3ONAIMOHHOIO KOBpPA € Yallleii BOPOHKM H
HAJIEKHOCTh KpETUIEHAS BOPOHKH K KOHCTPYKLUM
KPBIILH.
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Puc. 146 Bogocrounsie BoponkH Tunos Bp-9(a) 2o
BB-5(6), Bp-9B(s), u BB-1(2) A
1 xonnak 2 rafika Uis KpenJieHHs BOPOHKH, 3 BOJOCTOYHAsN
BOPOHKA, 4—XOMYT, 5 CIHBHOH MaTpySok 18 PEBEP

14.3. PacueT BOJOCTOKOB

PacueTHBIR pacxosl OXAEBBIX BOI Q.. , JI/C,
¢ BomocOopHOi miomaay onpeaensercs no ¢pop-
MyJlaM

JUIA TJIOCKUX KPOBEJb

Qpaca = Fq,,/10000, (14 1)
JUIA CKaTHBIX KPOBEIb
dec-{ = Fq5/100007 (14 2)

rae F—Bopoc6opHas mIomans, M2, g0 — MHTEHCUBHOCTH
NOXKAS, JI/C, NPOACIDKATENbHOCTEIO 20 Mud ¢ | ra (ms
IAaHHOM MECTHOCTHU) NPH mepHoxe OAHOKPATHOTO MPEBbI-
IEHHA PACYeTHOH MHTEHCUBHOCTH, paBHOH 1 romy (puc
147), qs—WHTEeHCHBHOCTb HOXAS JI/C, NPOJOJDKHTE/b-
HOCTBIO 5 MHH ¢ | ra (@i JasHOH MeECTHOCTM) MHpU
NepHOJle OMHOKPATHOrO NMPEBLILIECHAS PaCIETHOH HHTEH-
CHBHOCTH, paBHoii 1 roay, onmpenensemas no Qopmyie
qs =445, (143)
rae n-napamerp, NpUHAMAaeMbli no puc 14 8
CucreMy BHYTPEHHHX BOJOCTOKOB PACCYHThI-
BAIOT, K4K MPABMIIO, IO CAMOTEYHOMY DEXHAMY
TponyckHyo cnocoGHOCTh CaAMOTEYHBIX Tpybo-
IPOBOJOB CJIEAYET ONIPEACIHATh U3 YCJIOBUS HX
HanoJHeHHs, paBHoio 0,8 nuaMeTpa
PacueTHeIA pacXoj HOXIEBBIX BOI C BOIO-
cOOPHOIM ILIONIAAH, IPUXOAALIEHCS Ha BOJOCTOY-

—

#3360
00 i

HBI# CTOAK HJIM OJHY BOJOCTOYHYIO BOPOHKY, HE
JOJKEH NPEBBIIATHL CIEAYIOLIHX BEJIHYHH

85 100 150 200
10 20 50 80

JluaMep BOOOCTOMHOTO CTOSIKA, MM
PacyeTHbIH pacxox Jijc

INpameyanse. PacueTHbIl pacxoa ANa croska ¢ oAHOH BopoH
KOi NPUCOEAHHACMOTO HENOCPEACTBEHHO K HAPYXHOH NOXKIEBOH
CeTH BBINYCKOM IJIHHOH He Menee 4 M, ONpefenseTcs U3 YCIOBHS
DaBoThl C105K4 B HANIOPHOM DEXHME

J{ns paiioHOB, B KOTODBIX HHTEHCUBHOCTD
TOKIS §,0 HE MOXET OBITH ONPEACIEHa MO pHC
14 7, npuMeHstoT Gopmyity

G20 = 0071H./d,, (14 4)

rae H cpenHerofoBoe KOJIMYECTBO aTMOCGhEpHRIX ocad-
KOB 34 MHOTOJICTHHM# nepnoJl, MM, d, cpeauuil aeduuut
BNaXHOCTH (32 mepuoj He MeHee 5 Jier), onpeleNifeMslit
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N0 MECTHOMY KOJIHYECTBY XKHAKHX aTMOC(.bCprIX ocana-
KOB, MM DT. CT.
3uauenne d, ONPEACAIOT Mo popmysam:
d, = Zdh/Zh; (14.5)
d=E, — E,, 14.6)
rae d-cpeaseMecaYHbId AehHIUT BIAKHOCTH, MM PT CT;
E, - ynpyrocTs BOAAHBIX NapoB, COOTBETCTBYIOMas MOJI-
HOMy HaChIICHHIO BO3AYXA TpPH CPEJHEMECIYHON TeMie-
patype, MM DT. cT; E,—dakTHdeckas cpeaHeMecs4Has
YNpyrocTh BOAAHLIX 1apOB (aBCOMOTHAS BIAXHOCTB), MM
pT CT; h—CpeNHEMECYHOE KOJHYECTBO aTMOCHEPHBIX
0caaKkoB, MM.
3uaueHns CpEJHEMECHYHBIX TEMIlepaTyp, a
taxxe BemmuvH H, Ey v E, peKOMeHAyeTCS NpH-
uumath no CHuIT 2.01.01-82 «CrpoutenbHas
KIMMaToyIorus M reodusuka», KJIAMAaTOJIOrHYEC-
KHM CTIPaBOYHMKOM WJIH [AHHBIM METEOCITyxO.

%) A-A
N
3 7)1\
4 7
NR5#275%! A
VAAITA ¢ /
8I§|llz222 2k .27,

16 PEGEP

IIpu onpepeneHHH pacxofia MOXKACBBIX BOX
¢ BogrocGOpHOH TUIOIIAAK KPOBJIH CJIENYET AOMOJI-
HHTEJIbHO YYHTHIBATH PAacxol BOJABI, CTEKArOIIEH
C MPHUMBIKAOLINX BEPTHKAJIBHBIX CTEH, BBHIYHCIANA
3TOT PacxXoA MO YKA3aHHBIM BhIE (OpMYJIaM
¢ koaddumenTom 0,4.

MaxkcumanbHe# (KkpuTHyeckmif) pacxoln, Ko-
TOPHIR TIPOIYCKAET BOAOCTOMHAS crHCTeMa Ge3 mo-
BRLILLIECHHS YPOBHs BOABI HaJi BOPOHKOM IPH HATIOP-
HOM peXHME CllenyeT PacCUMTHIBATEL o Gopmyie

Qo =~/ H/Sy, 14.7)

rae Q,,—KpHTHYECKHH pacxon, a/c; H — pacmonaracMeii
Hanop, M; S,—MOJHOE CONPOTHBJEHHE CHCTEMBI
(M- c?)/n.

ITpu pacueTe CHCTEMBI IO HATIOPHOMY PEXH-
My pacrtojiaraemeiii Hamop H B BOJOCTOWHOR
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Pnc. 14.7. 3uavenns q,, Jan esponeiickoii Teppuropas CCCP

CHCTEME CJIe/lyeT TPUHAMATh PaBHHIM pa3HOCTH
reoMeTpavecKiX OTMETOK KPOBJIM Y BOPOHKH H
OCH BbINIyCKa HJIM OCH CaMOTEYHOTrO pr66npo-
BOJA.

[TonHoe (CymMMapHO€) COIPOTHBJICHHE CHCTE-

MBI OTIPEeNeNsIoT no (opmyne

S=Al+ 4,20, (14.8)
rae A - yIensHoe CONPOTHBICHUE TPEHHIO; /— IUIHHA TPY-
Gonposoaa, M; A, —YIeIbHOE MECTHOE CONPOTHBIICHHE;
Z{—cyMMa kO3(PUIHEHTOB MECTHHIX CONPOTHBIEHHH B
cuCTeMe (BKJIFOYas BXOJX B BOPOHKY M BBINYCK):

s TpyOGOIPOBOIOB € pa3iMYHbBIMU AAAMET-
paMH Ha OTACJBHBIX yYacTKax 3HaueHus S, HeoO-
XOJMMO BBIYHCIATH I KaXJOOIO YYacTka, a 3a-
TeM CyMMHWDPOBaTh HX.

VY penbHBIE MECTHBIC CONPOTHBIICHHAS TPCHHIO
A,, IPUHAMAIOT B 3aBHCUMOCTH OT BHYTPCHHEIO
nuamerpa (HacoHHBIX vacTei d:

dvm . . . . TS 80 100 125
A, .. . . 00026 0,002 0,00083  0,00034
dvm . . . . . 150 200 250
A, . . . 0,000165 0,000052 0,000021

KoHCTpyKuHs BOGOCTOYHOR CHCTEMBI JOJIKHA
ofbecrieynBaTh TNPH MHHAUMAJIBHBIX JAAMETPAX
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Puc. 14.8. 3uauenus napaMerpa 1 Qjs eBpONEHCKOH TeppHIOpHA
CCcCp

TPYO IPOIYCK PacueTHOro PacXoAa BOALI C IIPHHS-
To# BoxocGoOpHOH IWIoIANH, T. €. JOJIKHO COOIIIO-
nathes yenosue: Q... < Q,, . MurAManbLubIH aua-
MeTp TpyGompoBoaa moiked OwITH He MeHee
nuameTpa matpyOka BOpoHKHM. B cucTeMax C me-
CKOJIbKMMH ~ BOPOHKamu ycnosme Q... < Q,,
JIOJKHO OBITh BBIAEPXKAHO 1O OTHOILEHHIO K KaX-
0ol BOpOHKe.

14.4. CeT BOJOCTOKOB

BHyTpeHHuUE BOJOCTOKH, KAK IPABIIIO, YCTpa-
HBAIOT B BHJIE MOJIBECHBIX ceTeil (puc. 14.9), oTso-
MAIIMX JOXAEBHIE BOAbI OT BOPOHOK K CTOSIKAM ¢
y4€TOM TeXHOJOTMH npousBoacrea. He paspea-
eTcsl NpOKJIAAbIBATL NOABECHBIE TPYOONPOBO/ILI
Haj OGOpYIOBAHHEM M H3TOTOB/ISEMOIl MPOIyK-
I(MEH, He JIONYCKAIOUIMMH TIOTIAfaH s HA HUX BJIard.
Eci¥ mo ycloBHAM TEXHOJIOTHH HPOH3BOICTBA
YCTPOMCTBO HOABECHBIX BOJOCTOKOB HEBO3MOXHO,
NPHHUMAIOT TOJ3eMHYIO HPOKIaZKy BOJOCTOY-
HbIX ceTeil W BbimyckoB (puc. 14.10).

Ilox3eMHbIE BO/IOCTOYHBIE CETH CIYXaT Ui
OTBOAA JOXJEBbIX BOA OT BOJOCTOHYHBIX CTOSIKOB
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Prc. 14.9. CxeMbl nojBecHbIX ceTel BOJOCTOKOB NPOMBILJICHABIX
I anmi

W IS OObeJMHEHWS HECKOJBKMX CTOSKOB C
yCTPOHCTBOM OFHOTrO BbInycka. OTBOAHBIE TPYOhI
0T CTOSIKOB, PACIIOJIOKCHHBIX Y KOJIOHH 3[aHHU%,
06BIYHO TIPOKJIA/IHIBAIOT BHIlE (BYHAAMEHTOB KO-
JIOHH; NIpH HEOOXOAMMOCTH IPOKIaAKH Huke (yH-
JIaMCHTOB KOJIOHH OTBOJHBIC TPYOHI ciieiyeT pac-
N0J1AraTh OT rpand QyHIAMEHTOB HA PACCTOSHUH
[, paBHOM HE MeHee ABOMHOM pasHOCTH 2/ Mexay
ry6uHOM 3a0XeHHa GyHAaMEHTa KOJIOHH H IiIy-
GuHoi npokiaankm TpybompoBoaos (puc. 14.11).

B xumpix, OOLIECTBEHHBIX H fIPOU3BOACTBEH-
HBIX 30aHHAX OTBOJHBIC TPYOONPOBOABI OT BOPO-
HOK MOXHO TIPOKJIA/ILIBATE B YePAAYHBIX IIOMEILIIE-
HHsIX, TEXHHYECKHMX 3TaXax, NoABajlax, NOANOJbIX
M B TPYHTe.

MuHAMAaJIbHBEIE YKJIOHBI OTBOAHBIX TPYy6oO-
NPOBOJAOB CJE/yeT NPHHUMATD DPABHBIMHA: IS
no/iBeCHBIX TpyGonpoBoxos —0,005; nis moamnon-
HBIX TPYOOIIPOBOAOB —IIO PACUETy.

CTOSIKH BOJIOCTOKOB B OTAILIUBACMBIX IIOMe-
HIEHAAX PEKOMEHJIYETCS pacnojiarath BAAIH OT
HapYXHBIX CTeH /Ui obecleueHus eCTEeCTBEHHOM
BEHTHISIIIMA CTOSKOB H BO H30exaHWe obJieaeHe-

ey 19100 | ewy
W | o
I3 ! §
il $
7 S \( -
]

Puc. 14.10. Cxema moj3emMmbIX cereii BOJOCTOKOB MPOMBHILIEHMBIX

3nanui

4 <

1 <

Puc. 14.11. Ilpokaaaka mnoj3eMuoli  BOAOCTONMOH CETH BjIOJbL
Kojxomm

I -Bogocroynas Tpy6a; 2 xonoHHa

HHS BODOHOK M BEPXHUX y4aCTKOB BOMOCTOYHBIX
CTOSIKOB.

Bo/10CTOYHBIE CTOSKH YyCTAHABIIMBAKOT Y CTCH,
TEPErOPO/IOK HJIM KOJIOHH W3 PacyeTa yMeHbIe-
HHA JJIAHBI HPOKJIAJKU TTOA3EMHOM BOIOCTOYHOH
cetd B 3/aHuM. CTOSKA PACHONATalOT OTKPHITO
uaM B 6Opo3max CTeH. B xopobax M Iaxrax,
NpeayCMaTpuBasi y PEBU3HI  OTKpHIBAIOLIMECS
ABEPKU. 3aMOHOJIMYMBAHHE CTOSKOB B GJIOKH WU
CTEHOBBIC MAHETIN HE JONYCKAETCH.

B XuTbIX 34aHASX CTOSIKH BHYTPEHHHX BOJO-
CTOKOB, KakK MNpaBHJIO, PAaCHOJArarT B JIECTHHY-
HBIX KJIETKaX y CT€H, HE CMEXHBLIX C XHJILIMU
KOMHATaMH, C MUHAMAJILHBLIM YHCJIOM M3TUOOB B
NOBOPOTOB. ’

B o6LIECTBEHHEIX 3MaHHUSAX CTOSKH BHYTPEH-
HUX BOJIOCTOKOB MOXHO pa3MellaTh B JIECTHHY-
HBIX KJIETKax, KOPpUAOpPAX W MOACOOHBIX IMOMeELIe-
HUSX.

Ha BOAOCTO4MHOM CTOsiIK€ HA BBICOTE | M OT
nona JokHA OBITE YCTAHOBJICHA PEBH3HA, LPU
HAJMYHMM OTCTYNOB DPEBH3MS YCTAHABIMBACTCA H
HaJ OTCTYMAMH.
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JlJist TIPOYMCTKH CETH BHYTPEHHHMX BOJOCTO-
KOB TaK K¢, Kak Ha CeTH OBITOBOH KaHAJIU3aLWH,
YCTAHABJIHBAIOT PEBU3NM, NPOYUCTKH M CMOTpPO-
BbIE KOJIO/IIAL.

Ha npsMONHHEWHBIX Y4acTKax IIO/IBECHBIX
TPy6ONpPOBOAOB AMAMETPOM D, IPHHUMAIOT CJie-
Nyrolue HauOGONBUIME PACCTOSHAS MEXIY Ipo-
YUCTHBIMHM YCTPOHCTBAMH L.

100 150 200 u Go-
nee
15-20 25

D, MM 50

L 10-15

‘max M

PeBu3MHM M NPOYUCTKH PasmMemaroT B MECTax,
YOOOHBIX IJIsi HX OOCIyXHBaHHUS.

Brinycku BHYTPEHHHX BOJOCTOKOB JOMYyCKa-
€TCs LPUCOCIMHSATH K HAPYXKHBIM CeTM Kak 0e3
nepenaja, Tak ¥ ¢ HEPENaioM.

CTOfKH BHYTPEHHAX BOXOCTOKOB MOHTHPYIOT
W3 YYrYHHBIX KaHAJIM3AUHOHHBIX, YYT'YHHBIX Ha-
TIOPHBIX, acOECTONEMEHTHBIX HANOPHBIX M IIACT-
MaccCoBhIX TPYO B 3aBUCHMOCTH OT CXEMHI pasMe-
LUEHHS BHYTPEHHHX BOJIOCTOKOB, BBICOTH M Ha3Ha-
YCHWS 3JAaHMA.

IoagecHbie TpyGONpoOBOALI COOMPAIOT U3 YY-
TYHHBIX KaHAJIM3aMHOHHBIX, CTAILHBIX, acbecTome-
MEHTHBIX W TUIACTMAcCOBBIX TpPYO.

Jlsi NpOKJIAAKA TMOJNOJNBHBIX BOJOCTOYHBIX
ceTel MCHOJIB3YIOT 4YTYHHBIE KaHAJIW3aUMOHHAIC
WIA BOXOTPOBOJHBIE, ACOECTOLEMEHTHRIE, TIACT-
MaccoBble, KepaMHueckie GETOHHBIC HIIH JKEJIE30-
GeToHHbIE TPYOHI.

Ilpu puameTpe TIOJIBECHBIX BOJOCTOKOB
300 MM m GoJee cienyeT YYHTHIBATh HArpysky,
KOTOPYIO CO3/IalOT 3TH TpyOompoBoabl HAa KOH-
CTPYKIHA.

Martepuan Tpy6, QacoHHBIC B COCAMHHTEID-
HbIE YACTH JUISS BHYTPEHHErO BOJOCTOKOB BHIOH-
paror mo Taba. 14.1.

CranbHEE TPYORI UIPHMEHSIOT TpH Kpelie-
HUM TIOJBECHOW CETH K (epMaM, rae BO3IMOXKHA
BuGpanus. CraabHbie TPYOH! 3aMIMLIAIOT OT KOp-

TABJIMIIA 14.1
TPYBBI AJ BHYTPEHHUX BOJOCTOKOB

YcnosHbrit
npoxoj,
MM

Tpyonrt Hasnauenne

YyryHHbie pacTpyOHbIC
KaHaJIM3alMoOHHLIE IO
TOCT 69423 80 50 150 CrosxH BOROCTOKOB NpH

naeneHnn B Hux go 10 xMMa

(10 M Bog cT)

BogonporogHuie Ha- 50 400 Crosxy BOAOCTOKOB NpH
nopueie no N'OCT namsieHuu B Hux Gonee
9583-75 10 xITa (10 M Box cT)

Kepamuueckue pacrpybupie 150-500 TIToasemnunie camoTtevnbie

KaHAIM3aLUMOHHBIE 1O CEeTH BHYTPEHHHX BOJO-

T'OCT 286 82 CTOKOB [IPOH3IBOJCTBEHHEIX
3NdHAH

InacimaccoBuie XKaHaum3a- 50-100

L{HOHHbBIE

Cetn BOJOCTOKOB NpH
JlaBJICHHU B HHX He 0o.lee
10 xIla (10 M BoOxm cT)

TnacTMaccosble Hanopibie
mo TOCT 18599- 83 ¢ n3m

50 300 Ceru BHYIDEHHHMX BOAO-
CTOKOB ZMAMETPOM [0
150 MM, MOHTHpYEMBIE ¢
HPUMEHEHHEM COeHHH-~
TEJALHBIX 4ACTEH, JUAMET-
pom Gouee 150 MM ¢ 1o
MOIILIO CBAPKH

Berounnie u xene3oberon- 300 1500 IMoazemMuuie caMoTeunble

nble 6e3nanopHeIe 110 CEeTH BHYTPCHHHX BOXOCTO-

TOCT 6482 0-79 ¢ m3am KOB IIPOH3BOJCTBEHHLIX
37aHu#, pacTpyGHble, ©
3a0CNIKOH LEMEHTOM HIH
[JIafiKue C IPUMEHEHHEM
#eNe300eTORBbIX MydT

Craneunie 3nex1poceap- 65, 80, 100,CoprzonTanbhee (noasec

upte 10 TOCT 10704 76 150, 200, Hble) YIaCTKH BHYIPEHNHX

¢ mwsm u TOCT 10705 80 300  BOZOCTOKOB IIPOH3BOI-
CTBECHHLIX 3JaHmit

pO3MH OLIMHKOBAHHEM, OKPACKOMH, MOKPHITHEM Ou-
TYMOM H TIp.

s BOJIOCTOYHBIX CTOSIKOB B OTBOJIHBIX Tpy-
60npoBONOB CIEAYET MPHHUMAThL TPYOHI, BHIAEp-
KHUBAIOIIME TMIPOCTATHYECKOE /IABJICHHE TIPH 3a-
Copax W NepemoJIHeHnsX. JHaMeTp CcTosKa, K Ko-
TOPOMY IPHCOCTHHSAIOT OAMH HIIH HECKOJILKO NoA-
BeCHBIX TpyOOIPOBOAOB, NPHHUMAETCS HE MEHee
HauboJIBIIET0 AHAMETPa IOJBECHOrO TPybHompo-
BOAA.
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T'JIABA 15. JOITIOJIHUTEJBHbBIE TPEBOBAHHS K CUCTEMAM KAHAJM3ALINU
TP CTPOUTEJIBCTBE B OCOBBIX ITPUPOAHBIX YCJIOBHUAX

15.1. CTpouTeanLCTBO KAHAJIM3ANAM
B paiionax HabyxaolmMxX rpyHToB,
B celicMH4ecKHX paifomax
H Ha N0APadaTHIBAEMBIX
TEPPHTOPASAX

Tlpu cTpouTeENhCTBE KAHANU3ALHKK B paoHax
Ha0yXxaromux rpyHToB B KJIaJKe CTeH U GyHIAMEH-
TOB COOPYXECHHIA HE NONYCKAETCS XKeCTKas 3ajienKa
tpy6onposooB. Ilpu npomnycke Tpy6 depes CTeHBI
1 GyHIaMeH Bl MeXy TPyOoit H Kilaaxoit Heo6xo-
JAMo IIPEeNycMAaTpuUBalh 3a30pbl He MeHee 10 cm
NPy HAJIMYMW B OCHOBAHMH NECUAHBIX TPYHTOB M
15 cM TAMHHACTHIX TpyHTOB He momyckaetcs me-
peceucHIe KaHAIM3aIHOHHBIMA TPyGoNpoBoOgaMH
Ae()OpMALMOHHBIX [IBOB 3JAHUMH.

Ilpn pacnoJioXeHHH BEINYCKA KaHaJIM3aldH
Hke TMOAOWBH (QyHIAMEHTa HA KaHAJA3a1OH-
HOM CTOSIKE Hiepe/l BHIILYCKOM CIIe/iyeT YCTAHABJIH-
BaTh KOMIICHCATOP. BBIMYCK M3 3/1aHHi pEKOMEH-
JyeTCst MPOKJIAABIBATE C HAWOOIBIIMMH AOTYCTH-
MEIMH YKJIOHAMH.

CTHIKOBBIE COEJMHEHUsI PACTPYOHBIX 4YTyH-
HBIX TPYO 3a/eNblBatOT Pe3HHOBHIMH YIJIOTHH-
TEJILHBIMHM KOJILIIAMH ¥ A APYTHMHU 31aCTHYHBIMHA
YITOTHHTEISIMU

Ilpu cTpouTeNbCTBE KaHAJIU3AUMU B CcelicMu-
HeCKHX paiioHaX CTHIKOBEBIE COEAHHEHHS pacTpy6-
HeIX TPYO MOKHBI 0OecneuMBaTh KOMIIEHCAIHIO
npu ceiicMAunocTy 8 u 9 HannoB. He nonmyckaercs
XecTKas 3ajielka TpyO B Kkiajaky cTeH B dyuaa-
MEHTOB, OTBepPCTHS B QyHTaMEHTax NpPH NPOXOAE
TpY6 MOJKHEI 3afI0THATHCS 3JaCTHYHBIM BOHO- H
ra30HEIPOHAIIAEMEBIM MATEPHAIIOM.

Ipu cTpONTENLCTBE KaHANH3AUA HAa nojapa-
6aTLiBAEMbIX TEPPUTOPHSIX YKJIOHHI BRIIYCKOB
BHYTpCHHEH KaHAJIM3AIMH HA3HAYAIOTCH C Yyue-
TOM OXHIAEMBIX HAKJIOHOB 3EMHOH mOBeEpX-
HOCTH

CTbIKOBLIE COCOUMHEHHS TPYO crenyer, Kak
APABHJIO, BHINOJHATH TIOJBIXXHBIMU, NPHMEHSAS
snactruHBIe 3ajenku He nomyckaerca mepecede-
uue e)OpPMAIMOHHBIX 1UBOB H CKpBITas 3aJeika
Tpy6 B Hopo3nax u mTpodax.

J11s BHYTpEHHCH CETH KaHAJIM3AIHHA PEKOMEH-
JyeTcs fIPUMEHSATh TPYOBl U3 CHHTCTHYECKUX Ma-
tepuanos (IIBX, IIBH u ap.), [uts BeiyckoB Tpy6
W3 3/aHHUS —uyIYHHBIC, acOECTOLEMEHTHBbIE WJIH
ILTACTMACCOBEBIE TPYOBI.

15.2. CTpouTe nCcTBO KaHa mM3auuu
Ha NMPOCAXOUHLIX IPYHTAX

Hanoprwie m camoreunble TpyGompoBos!
BHYTPH 3AaHUI, TaK XK€ KaK U BHIYCKM KaHATH3a-
UMK U3 30aHUH, B TPYHTOBLIX yeaoBusax Il Tuna no
MPOCafOYHOCTH, NPOK/Ia/(LIBAIOT B BOJOHENPOHH-
L@eMbIX KaHAdaX ¢ PaCYeTHBIM YKJIOHOM B CTOPO-
HY BhIycka. KaHal MepeKphIBAIOT CHEMHBIMH Xe-
JIe306eTOHHBIMH TUIHTaMH.

Jl1MHA BOAOHENPOHHIAEMBIX KaHAJIOB MEXKAY
o6pe3oM DYHAAMEHTOB 3aHUM U KOJOAUEM TPH-
HAMAeTcs B 3aBUCHMMOCTU OT TOJNIMHBI CJION
TPYHTOB H OMaMeTPOB BEITYyckos (Tabi. 15.1).

TABJIMLIA 15.1
JUTMHA KAHAJIOB JJIS1 BhII1YCKOB

To.iHHa CAOSK NPOCAROY- JmHa xaHaja, M, OPH JMaMeET-

HOrO IPyHTa, M pe T1pyb, MM
go 100 100 300 300
512 5 7,5 10
12 7,5 10 15

IIpumeuanne. Ilpu npoxsajgke B kaHajie Ha-
PYXHBIX TpyOONpPOBOAOB, K KOTOPHIM IPHCOEIH-
HAKTCS BBINYCKH, JUIHHA KaHAJIOB UIA BBIUTYCKOB
MOXeT ObIThb YMEHbIlEHA.

Vknaaka BLIIYCKOB B TIyxXux ¢(yTaspax He
JnonyckaeTcs. JJis KOHTPOJs 3a yTEUKOM aBapwHii-
HBIX C10KOB W3 TPyGONpPOBO/0B, NPOJIOKEHHBIX B
KaHajax, Ha BBIIYCKAX YCTPAHBAIOT KOHTPOJILHBIC
Konomub auamerpoMm 1 M. Paccrosmue oT fHa
KaHajia /10 Ha KOJIOAUA JOJDKHO OBITH HE MeHee
0,7 m Crenkn na Bricoty 1,5 M ¥ HEmIE KoNoana
[eJIal0T BOJOHENPOHAIIAEMBIMHA

B rpynTOBBIX ycnoBusx [ Tuna mo mpocamgoy-
HOCTH KOJIOALBI PEKOMEHIYETCA 000PYAOBATh aB-
TOMATHYECKOH CHTHAJIH3alMEHR, MONAOUIEH CUTHA-
JIbl TIIPH TOSABJICHUM BOJBI B KOJO/LAX.

IIpu Bo3BeneHUH 30aHull B paiioHax ¢ IpyHTO-
BbIMH yCJHOBHSMH | THDA mo mpocajiouHocTH, a
Taxxke Ha rpyHrax Il Tuna no mpocasoysoctu npu
TIONHOM YCTPaHEHMH HX NPOCAJOYHBIX CBOMCTB
BHYTPEHHHE CETH KaHAJIM3alWM H BHINYCKH IPO-
KJIaRbIBAIOT XKaK Ha HEMpOCaJOYHBIX TI'pyHTax.
IMpumeikaHne kaHajloB X (QyHmaMeHTaM 3[1aHMi
YCTPaHBaIOT TEPMETUYHBIM H C Y4€TOM BO3MOX-
HOIl HepaBHOMEPHO! NPOCAAKH.
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Puc. 15.1. Cxema ycTpolcTBa ua NepBOM JTaxe JyIIeBLIX NOMe-
menni, 0B6opyI0RAHHLIX Tpanamu
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Pre. 15.2. Cxema ycTpoiicTRa BLUTyCKa BOJOCTOKA MM KaHa-
JIH3ANHE
a B 0eLIOOBAIBHOM  3jlaHMM, 6-NPH HANMYMH  HOJBAA,

I croux, 2 upmaMok pasmepom 1 X I M, 3-Bbuiyck, 4-ge-
NPOXOHOH XKene300eTOHHbIf KaHad, 5 KOHTPONbHBIA KOJOAEl,
6 CHIHaNW3aTOp aBAPWAHOTO YPOBHSA, 7 KOJOMEL Ha CETH

Huxe mosepxHOCTU HONMA CETH K BBHIMyCKaM
TIPACOCIUHAIOT B BOJOHENPOHMUAEMbIX TPHSM-
Kax. 3ampellaeTcs MPOKJIAAbIBATH BHINYCKH HHUXE
MOXOWWIBH (PyHAAMEHTA.

B mectax npoxoxnerus Tpy6 uepes dymna-
MEHTHI TIOCIEJHHE HEOOXOAMMO 3ariayGisaTh He
MeHee ueM Ha 0,5 M HIKe OCHOBaHHA TpyGompo-
pofda B dynpamMeHTax wiaM cTeHax IOJBANOB jyuig
TIPOKJIaAKA Tpy6OUpoBOAa MPenyCMaTpUBAIOT OT-
BepcTHA WM npoeMul. PaccTosHue oT Bepxa Tpy-
6Ll 10 Bepxa OTBEPCTHS HIM TIPOEMA JOJDKHO
OBITh PaBHBIM !/, pacueTHOMH BETUUHHBI OPOCA/KH
OCHOBAHMs 31aHHUsA, HO He MeHee 0,1 M.

CTBIKOBBIC COC/IMHEHHS TPYO BHINOJIHSIOT HA
PE3MHOBBIX YIUIOTHUTEIBHBIX KOJbIAX.

BonocToku, Kak NmpaBHiIO, YCTPAMBAKOT MO/-
BEeCHBIMU. ECiIM 1O yci0BHSM TEXHOJIOrHH pOM3-
BOJICTBA YCTPOYMCTBO MOABECHBIX BOJAOCTOKOB He-
BO3MOXHO, TpYOONMpPOBOABI H BBINYCKH, Kak H
JApYrHe CEeTH KaHAJIM3alUWH, MPOKIAALIBAOT B Ka-
Hajax. Jlomyckaerca yCTpPOHCTBO BOJOCTOKOB ¢
BBIYCKOM HAa MOBEPXHOCTh B XeJe300€TOHHbIC
BOJOHENPOHHLIAEMBIE JIOTKH, MPOKJIAABIBAEMEIC C
ykinonoMm 0,02 no HapyXHBIX BOZOCTOKOB. Ilpm
3TOM IPYHT HOZ, JIOTKAMH YIUIOTHSFOT HA TOJIIH-
Hy 1 M. MecTa mepexooB B mpejieiaX 1poTyapos
H IEpee3fioB NEPeKphIBAIOT CheMHBIMH XKejle300e-
TOHHBIMH TUTHTAMH.

TpybonpoBoasl B YCIOBHAX NPOCANOYHbBIX
TPYHTOB MOXHO NPOKJa/biBATH B TEXHHYECKHX
MOANONbAX.

YCTpo#CTBO AYIIEBLIX HA IEPBOM 3TaXe 3/1a-
HHUHA, COOpPYXaeMBIX Ha NPOCANOYHBIX T'DYHTAX,
nmoxaszaHo Ha pHc. 15.1. Cxema BhIIycka BOAOCTO-
Ka W KaHaJIM3alu¥M NpuBeAeHa Ha puc. 15.2.

15.3. CTpouTelbCcTBO KaHAJIH3AIMH
B CEBepHOH KJIAMAaTHYECKO
30H€e

Ilpn cTponTenbcTBe B CeBEpHOl KiMMaTHYeC-
KOfI 30HC HAa KaHAJIU3allUOHHBIX CETHAX peKOMCHJ]y-
€TCs IPEAYCMAaTPUBATh MHUHHUMAJIHHOE YHCIIO BHI-
MYCKOB, NIPOKJIAAbIBAsE UX NI0 BO3MOXKHOCTH B 30HE
HAarpeBa rpyHTa OT TpyOONPOBOAOB ropsiueii Bobl
A TCILUIOCCTH.

BHyTpeHHHE KaHAIM3AUMOHHBIC CETH H BhI-
NYCKH H3 311a1m171 PEKOMEHAYETCS NpoKjiaabIBaTh
HA3eMHBIM CIocoboM HJIM 11O, 3emMJeii B BCHTUIIN-
PYEMBIX HCHPOXOJIHBIX KaHajlaX ¢ MUHUMAJILHEIM
PacCTOAHHEM OT Havaja HazeMHOM HJIM KaHaJIb-
HOHM MPOKJIA/KH BBINYCKOB AO CTEH 3JAHMMH.

IToxzemuas Npokiaka NPHHAMAETCA TIPH SB-
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HOll Heuenecoobpa3sHOCTH HAa3¢MHOH NPOKNIAAKA
0 APXHTEKTYPHO-CTPOUTEIILHBIM HIIU IIPOU3BOJI-
CTBEHHBIM COOOPaXKCHHSIM.

Tlpn cTpoUTENbCTBE Ha TalbiX TPyHTax C
riy0OKHM TIPOMEP3aHUEM 3UMOM IPUMEHSIOT Oec-
KAHAJILHYIO APOKJIAJKY MOA3EMHBIX CEeTel M BbI-
yCKOB BBIIIE PACUYETHON OTMECTKH TIPOMEDP3AHUN
TPYHTOB, TPEIYCMATPHBAS MEPONPHUATHS IO TIpe-
JIOXPAHEHHIO CTOYHBIX BOJ OT 3aMeEp3aHud W npe-
JOTBPALICHHIO HENONYyCTHMBIX nedopmanuii Tpy-
GompoBOAOB MOJ NEHCTBHEM IIyYE€HHS TIPYHTOB
PN 3aMEP3AHHH.

Mpu bGeckavanbHOM NPOKJIAKE BBITYCKOB B
CHJIbHOYBII&XHCHHEBIX (JILAKCTBIX) TPYHTax HeoG-
XOAMMO YCTPaMBaTh WCKYCCTBEHHOE OCHOBaHHE
nox Tpy6ul (TuHoGeTOH cioem 30-40 cM u Aap.).

Cny6uHy 3a70XeHUs BBHITYCKOB KAHAJTH3AL[HH
npu GeckaHaNbHOM TNPOKJIAAKE CIAEAYEl IPHHH-
MaTb MHHMMAJILHOM B COOTBETCTBHHM C TEILUIOTEX-
HHYECKAM pacyeToM, Ho He Meree 0,8 M oT Bepxa
Tpy6B1 (M3 ycioBHS HaubGOJBIIETO MPOSBICHHS
CHJT Iy4eHHsT).

Cny6uxa 3aj0XeHHsi HOA3CMHBIX KaHAJOB

[IOJDKHA OBITH MUHHMAJILHOH, JOMYyCKaeTcs 3ajo-
KEHHC KaHAJIOB 3aHO/UTHIO C [OBEPXHOCTHIO
TPyHTa.

Ilpm Bcex cnocoGax NMPOKJIAAKH BEINYCKOB B
COOTBETCTBHH C TEIUIOTEXHAYECKAM PACUETOM Clie-
JIyeT NpeyCMaTPUBATH PA3IHUHbIE MEPONIPUSATHS
O MNPETOTBPAILCHUIO 3aMOPAXHBAHMA CTOYHBIX
BO/JI:

HETPEPBIBHOE ABUXECHHE BOBI B TpyOax, npo-
l'lyCKPI BOABI U3 Boaonposo,ua MU CNCIUATIBHBIX
AKKYMYJIMPYIOIIHX EMKOCTEH;

noporpes (nobGasieHHe TEMION BOABI M AP.);

3040 TPYOONpoBOIOB;

npokiaaka Tpyb6onpoBoa B KaHaJie C TEIIO-
CEeTAMM WJIM B 30HE TAJOrO TPYHTa GJIU3 Temnjo-
ceTei;

oborpeB (razom, IEKTPOOOOrPEB U Mp.).

B Mecrax nepeccueHns BHITYCKOB W BHYTPEH-
HUX TpPyOONpOBOAOB CO CTPOUTENBHBIMH KOH-
CTPYKUMAMH (CTCHAMH, TICPCKPBHITHAMH M [p.) HE-
06X0IMMO NpEeyCMATPUBAThH YIPYTHE YIUIOTHE-
HUS, IOIyCKAIOLIHE OCEBOE U BEPTHKAILHOE MEpe-
menicHue Tpyo.
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I'JIABA 16. BBIBOP U PACUYET I'A30ITPOBOJOB

16.1. Kaaccupnkanus ra3onpoBoIos,
BBIOOp aaBJjieHHMs rasa nepex nmpuéopaMu
H pacyeTHbie mepenajbl JaBJjieHH B
ra3oBbIX CeTAX

Knaccuduxanus ra3zonpoBo/ioB, BXOOAIIAX B
CHCTeMY ra3ocHaOXeHus, npusejeHa B Tabm. 16.1.

TABJIMIA 16.1
KJIACCHPUKALIUA TA30ITPOBOJJOB

Tazonporoabt Knaccudpuramm-
OHHBIE MMOKa3a-

TEIMH

Hapyxubie (yiuuHble, BHYTPMKBAPlaib- MeCTOnoOKEHHE
HBIC, ABOPOBLIE, MEKLCXOBbIE) M BHYTDEHHHC OTHOCHTENBHO ILIa-
(BHYTpHM 34aHWHA H MOMEILCHMUH) HHUPOBKH HACENEH-

HbIX NYHKTOB

IMoyemubie (10xBOAHBIE), HaA3eMHbIe (HAL- MecTo0N0KeH e
BO)J,HLIC), HaleMibe OTHOCHTEJILHO 11O~
BEPXHOCTH 3EMJIH

PacnpenenntenbHLIe, ra301poBoAL-BBOAL, Ha3naucuue B CH-
BBOJHLIC, IIPOJBOYHbIC, COPOCHbIE, HMIYJIbC- CTeME ra30CHab-
HbIE, 4 TAKXKE MCXKIIOCCIIKOBBIC KeHus

Buicokoro aaeienus I kaTeropus, sbicoxo- Jlasienue rasa
ro napJieHns [l xkareropuu, cpeauero ¥ HU3KOro
JaBJICHUA

MeTaumueckne (CTalbubie, MeaHLE 1 Ap ) Matepnan Tpy6
W HEMeTaHieckne (ITOTHITHICHOBBIC H IP.)

Ipupoasoro ra3a, nonyTHOro rasa u cku- Bux Tpancnopts-
JKEHHBIX yrneeoaopoaHbix rasos (CYT) PYeMoOro rasa

PacnpenennTenbHBIMA Ia3oNpPOBOJAMH  Cie-
AYET CYMTATh HapYKHbIE ra30npoBoEI, obecneun-
BAIOLIUE TIOJAYy Ta3a OT MCTOYHMKOB ra3ocHab-
XKEHHs 10 TAa30NPOBO/IOB —BBOJOB, 4 TAKXe ra3o-
MPOBO/IK BBICOKOTO WM CPEIHETO NABJICHHA, Npel-
Ha3Ha4YeHHbIE JUIS TI0JIaYH ra3a K OJHOMY OOBEeKTY
(I'PI1, nmpomeluLieHHOE NpEINpUATAE, KOTENbHAS
u T.IL).

T"a3onpoBoOM-BBO/IOM CllE/lyeT CYMTATh ra-
30fIpOBOA OT MECTAa NMPUCOCAHHEHMA K paclpeje-
JINTENIBHOMY Ta3OmpoBojxy JAO OTKJIIOYAIOLIEro
yCTpOHcTBa Ha BBOJE B 3JaHHE (IPH YCTaHOBKE
OTKJTFOUAIONIETo YCTPOHCTBA CHAPYXH 3MAHMASA) 1O
BHYTPEHHET O ra30NpoBO/Ia, BKJIKOYas ra30poBoO/I,
TIPOJIOKCHHBIA B (YT/Ape Yepe3 CTeHY 3MaHUL.

MexnoceakoBRIMH Ta30NPOBOAAMH ClEAyeT
CYMTaTh pacupe/eTUTENbLHbIE Ta30NMpPOBOARI, NIPO-
KJIaJbIBaeMble BHE TEPPHTOPHH HACEJICHHBIX MyHK-
TOB.

BHYTpEHHIM ra30IpoBOAOM CIEAYET CUMTATh
Y4aCTOK Ta3onpoBOJa OT TIa30NpPOBO/IA - BBOJA
(upu  ycTaHOBKE OTK/IIOYAIOWIETO YCTPOMCTBA
BHYTPH 3JIaHMH) HJH OT BBOXHOTO Ta3oNposojia
JI0 MeECTa TOKIIOHYCHHS mnpubopa, TEIIoBoro
arperaTta ¥ Ap.

I'asompoBoABl CHCTeM ra3oCHAaGXKEHHS B 3a-
BHCHMOCTU OT JABJICHUS TPAaHCIOPTHPYEMOTO ra-
33 MOAPA3ENNIOTCS HA CIACAYIOIIME:

rasornpoBOAbl BHICOKOTO jaBjieHus [ xaTero-
pur—1npu  paboueM jaBIEHHM Tra3a  CBBILIC
0,6 MITa (6 xrc/em?) mo 1,2 MIa (12 xrc/em?)
JU1st IPHPOIHOTO Ta3a M ra30BO3AYLIHBIX CMEce 1
no 1,6 MITa (16 xrc/cM®) st CKHXKEHHBIX YIie-
BOAOPOAHKIX ra3os (CYT);

razonpoBoabl BeICOKOro AaByeHus 11 karero-
pun—npu pabodeM [aBICHHM Tra3a  CBBIIE
0,3 MITa (3 xrc/cm?) 1o 0,6 MITa (6 xrc/em?);

Ta30MpPOBO/IBI CPEHETO aBJICHUS — IIpu pabo-
4eM JIaBJICHHH rasa cbire 500 galla (0,05 xr/cm?)
no 0,3 MITa (3 xrc/em?);

ra30MpOBOJLI HU3KOTO AABJICHHsA - IpH pabo-
ueM JaBjieHuM rasa o 500 palla (0,05 krc/cm?).

IMofaua raza U3 ropoACKMX MarucCTpalbHbIX
ra3oNpOBOJAOB BHICOKOTO JABJICHHS B PACIpPE/IE/H-
TEJIbHBIC TA30MIPOBOALI CPEAHErO W HU3KOTO faB-
JICHUH H M3 Ta30IPOBOJIOB CPEIHETrO NaBJCHAA B
ra3onpoBOAkl HU3KOTO [ABJICHHS JOJIDKHBI OCY-
LIECTBIIATECA HYepe3 Ia30peryJiATOPHBIC NYHKTH
(I'PIT) niv rasoperynaropHele ycranosku (IPY).

V¥ norpebuteneii nasncaue raza nocie I'PIT g
I'PY Bo Bcex cilydasx He MOJNXKHO IIPEBRINATH
3HAYCHHSA, TPEOYEMOTO [jii HOPMATBLHON paboThl
Ta30BBIX FOPEJIOK arperaros.

JomyckaeMble OaBjeHAs ra3a y HoOTpebuTe-
Jie HaJIeKHT NpUHUMAThL He Oosiee 3HAYECHHMI,
NMPHUBEAEHHLIX B Tabn. 16.2.

JlaBsieHHe raza B ra3onpoBOJaXx, IPOKIajibl-
BaE€MBIX BHYTPH 3/IaHHMH, HA/UIOKHUT PHHAMATE HE
Oosee 3HAUEHU, TPHUBEICHHBIX B Tabu. 16.2.

Jinst TETUI0BBIX YCTAHOBOK HPOMBIMIJICHHBIX
NPeANPUATHH W OTACIBHO CTOSILMX KOTEJbHbIX
JONYCKaeTCst UCIOIb30BaHME Ia3a ¢ JABJICHHEM /IO
1,2 MIla (12 krc/em?), eciiu Takoe [JaBJeHHE Tpe-
6yeTcs 1O YCIOBUSM TEXHOJIOTHH NPOH3BOACTBA.

B KOTeNnBHBIX, PACNIOIOKEHHBIX B NPHCTPOi-
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TABJIMLA 16.2
AOTIYCTUMOE JABJEHHUE TA3A Y ITOTPEBUTEJIEN

TlotpeGutenu raza JlaBnenue rasa,

MIla (xrc/cM?)

1. TIpOH3BOACTBEHHEBIE 3FAHHA NPOMBbIILIEH-
HbIX M Ce/IbCKOXO3AWCTBEHHbIX UPCHKIPHSTHH, a
TakKe OTHENBHO CTOMIIWE KOTCJIRHBIE M TPei-
npHs rH% GHITOBOTO OGCAYXUBAHUS MPOM3BOACT-
BEHHOTO Xapax1epa (GaHu, npadeynbie, GpabpHKu
XHMYHCTKH, IPEIUIPUATHS 110 IPOU3IBOACTBY XJic-
632 ¥ KONJHUTEPCKUX W3XENMA H TIp )

2. Mpeanpustas Grirosoro 0BC/IyXUBAHHUA
MpPOU3BOSCTBEHHOTO XaPAKIepa, NEPEHHCIICHALIE
B 0 I, IPHCTPOEHHBIC K 3AAHHAM APYroro mpo-
M3BOACTBOEHIIOTO 11a3HAYEHUs WM BCTPOECHHLIE
B 9TH 31aHHS

3. Mpeaupusitus GLiToBoro obcmyxusanms 500 galla
HEMPOM3BOJCTBEHHOTO XapakTepa M ofwect- (500 MM Boj cT.)
BEHHBIE 3MAHHA

4. Xnnie oma

0,6 (6)

0,3 (3)

300 malla
(300 MM BOX.CT.)

KaX K [IPOU3BOJICTBEHHBIM 3[[aHUSAM, pa3peniaeTcs
HCMONIL30BaHME rasza jgasienueM gxo 0,6 MIla
(6 xrc/cm?).

JlasieHue rasa nepe/i OBITOBBIMH I'a30BBHIMU
npubopamMHu ciie/iyeT NPHAMMATH B COOTBETCTBHH C
NACTIOPTHEIMM [TaHHBIMH NIPHGOPOB, HO He Gonee
yka3aHHoro B 1. 4 Tabn. 16.2.

PacueTHbIE TOTEPHU AABJICHHSA B Ta30IPOBOJAX
BBICOKOTO H CpPEIHEro AABJICHUS MOJIKHBI HaXo-
JIUTECS B Tpellenax AABJICHHS, IPUHATOTO s
ra3onpoBOJa.

PacyeTHbIe TOTEPH NaBJICHHS ra3za B pacnpe-
JEMATENLHBIX Ta301IpOBOJIAX HU3KOTO JaBICHHS
JIOJDKHBI cocTaBiiiTh He Gomee 180 malla.

Cymmapnast moTeps aasienus rasa or ['PIT
MIH JIPYTOrO PETYJIMPYIOINEro YCTpoHcTBa [0
naubosiee yAaieHHoro mpubopa JOJDKHA COCTaB-
nate 180 nalla, B TOM uKcne B yIMYHBIX M BHYTpH-
kBapTaJLHLIX razonposonax — 120 palla, B nsopo-
BHIX W BHYTPEHHUX rasompoBojax —60 nalla.

B tex cimywasx, xorpa rasocHabxkenne CYI
ABJISETCS BPEMEHHBIM (C TMOCIENYIOWMM IepeBo-
JoM Ha CHaOXeHHE MPHPOIHBIM Ta30M), ra30mpo-
BO/IbI CIIEAYET TPOEKTHPOBATh M3 YCJIOBHH BO3-
MOXHOCTH MX HCNOJb3oBaHus B OynywmeM Ha
npupoAHoM rase. Ilpuy 3ToM KojMuecTBO rasa
HE0OXOMMMO ONpEACHATh KaK JKBUBaJIEHTHOE (1O
TEMWIOTe CropaHus) pacueTrHomy pacxony CVYI.

Ilpy THpPOEKTUPOBAHMH Tra3OUpPOBOJAOB BCEX
JIABJICHHH 1718 TPOMBIILICHHBIX, CEJIbCKOXO3SHCT-
BCHHBIX M OBITOBBIX NPEANIPUATHH H yYpe:KACHHH
KOMMYHAJIBHOTO XO3fHCTBAa pacCyeTHBIE TNOTEPH
NABJICHHA ra3a NMPUHAMAIOTCSH B 3aBHCHMOCTH OT
JaBJICHHSt Ta3a B MECTC HO/IKJIIOYEHHS C Y4eTOM
TEXHUYECKHX XapaKTCPUCTUK NPHHNMAEMBIX K yC-

TAHOBKC [a30BBIX TOPEJIOK, YCTPOHUCTB aBTOMATH-
KH Ge30NMaCHOCTH M ABTOMATHKM DPeryJIHPOBAHUS
TEXHOJIOTHYECKOTO PEeXUMa TCIUIOBBIX arperatoB.

MaxkcumanbHble TOTCpH JABJCHHS ra3a BO
BHYTPEHHHX  la3ompoBOJax  NPOMBIULICHHKIX
TIPeANPUATHI A KOTEJIbHBIX HE HOJKHBI OTPHIlA-
TEJIBHO CKa3bIBATHCS HA HOPMAalbHOW pabore
ra3’oropejiovHbIX YCTPOUCTB.

PacueTHOe 3HaueHMe nepenana AaBICHAS s
YKa3aHHBIX OTPEONTENICH PEKOMEHAYETCS IPUHH-
MaTh B CICAYIOWUX NpeAenax: B cly4ae pacnoJio-
xennst I'PTI winr y3na peayuupoBanus BHE HoMe-
UICHHS [I€Xa WK KOTEJIbHOH — 10 20% MHHMMAITE-
HOTO BBIXO/IHOTO AABJICHUS NPH NPAMEHEHAM Ta3a
HU3KOTO JaBiieHuss U fo 15% mpu NpuMeHEHHH
raza cpefHero JaBJCHUS, NpU YCTpOUCTBE y3na
PEAYLHPOBAHAS B HOMCIICHHY 1eXa HJIM KOTENb-
HOH HOPMBI JIONYCK4EMBIX NMOTEPh MOTYT OBITh
YBEJIHYCHBI J7Is ra3a HU3koro aasiedus o 30% n
[JIs ras3a cpejnHero pamieHus oo 25% (Bxurouas
COTPOTHBJICHHE CYCTYMKOB WM H3MEPHUTENLHBIX
nuadparM n APYroro rasoBoro o6OpYmOBaHHSA,
YCTaHOBIIEHHOI'0 TIOCJIC PeryisiTopa).

16.2. PacueTHnie pacxosl rasa

IonoBrie pacxoasl rasa IUis Kaxmoi KaTero-
pHH noTpeduTeselt ciemyeT OnpeaeasiTh Ha KOHEIl
PACYETHOTO MEPHOJA C YIETOM HEPCIEKTUBhLI pa3-
BUTUS 0OBEKTOB—NOTpebuTeEeH rasa.

IonoBrle pacxoms! rasa /jAs XWILIX JTOMOB,
MPEANPHATHH OBITOBOrO OOCHY:XHBaHHSA, o0UIECT-
BEHHOTO ITUTAHUA, IIPEAIIPHATHI 110 IPOU3BOJACTBY
ximeba ¥ KOHAWTEPCKUX W3JCTHH, a TaKke s
YUpEeXJECHHH 3[ApaBOOXpaHeHus CJEAyeT onpenac-
JIATH TIO HOPMAaMm PAacXofa TEIJIOThI, NPUBEAECH-
HBIM B Tabn. 16.3.

TABJIMI[A 16.3
PACHUETHBIE TOJIOBBIE PACXO/bI T'A3A

Torpebutenn rasa Moxasarens ~ Hopmal pacxona

noTpebnenus raza  rasa, MJIx
(TBIC. KKaI)
1 XKnanle goma:
a) IPM HANMYHH B KBap-
THPE Ta30BOH TUIMTHI W
UEHTPATH3OBAHHOFO TO-
psiuero  BogocHabxeuus
TIpH Ta30cHabxeHuH:
NPHPOAHBIM Ta30M 2800 (660)
cyr 2540 (610)

6) NpH HAIMYMK B KBAp-
THPE T430BOH IUIMTH H
T430BOrO BOJOHArpeBare-
5 (NpH OTCYTCTBHH LEIT-
PAJIM30BAHHOTO TOpPs#Yero
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TokazaTentn
norpebieHus rasa

Hopmer pacxona
raza, MIx
(THIC. KKaN)

TNoTtpebuTenn raza

BOJOCHAGXEHHSA) NPH Ta-
30CHAOXeHNM:
NPUPOAIILIM Ta30M

Ha 1 uen B rox 8000 (1900)

cyr 7300 (1750)
B) IPH HaJMMHH B KBap-

1MpE Ta30BOM [UIMTBL M

OTCYTCTBHM LEHTPARU30-

BAIUIOTO TOPAYETO BOXO-

CHAaOXEHHS W Ta30BOTO

BOQOHATPEBATCIS NPH ra-

30CHAOKEHAN:

NPHPOJHBLIM T430M 4600 (1100)

cyr 4240 (1050)
2. Mpexnpusius Gerosoro
06C/IyXUBATMS HACE/ICHAN:
4) MeXaHM3WPOBAHHLIE
(abpuxu-npayednsie 8800 (2100)

6) HeMexalu3HPOBAHHEIE
(aGpHKU-11padeyHLIE C Cy-
IUMJIBHLIME IDKA(aMu
B) MEX4HHAWPOBAHHBIC Ha 1 1 cyxoro
$abpBKu-npavednbie ¢ Senns
CYINKOH M TJIaXeHHEeM
T) Ae3KaMephl JUI AC3MH-
dexin Gebsi B OJERIbI:

11apoBble

rOpAYEBO3AYIIHbIE
1) Oann:

6e3 BaHH

¢ BAaHHAMH

12600 (3000)
18800 (4500)

2240 (535)
1260 (300)
40 (9.5)
50 (12)

Ha 1 nomeiexy

3. [lpeanpustus 0OGMmECTBEH-
HOTO IHT4HHS (C10JIOBLIE, PEC—
TOpaHBIL, Kadie) 1% IPUTOTOB-
JIenns:
ofiefoB (BHE 3aBHCHMOC-
M O1 HPONYCKIOH CIIO-
COGHOCTH NMpEUPHSATHS)
3aBTPAKOB MJIH Y)XHIIOB

Ha 1 ofen 4,2 ()

Ha 1 3aBTpax 2,1 (0,5)

WK YKHH

4 VYupexaeHnsl 3JpaBOOXpa-
neunst (GonbHVNGI, PONUITB-
HbI€ AOMA) NI LIPUFO10BJie-
HUS:
HHUH
ropaYed BOJBI JUIA XO-
3AHCTBEHHO-OBI TOBBIX
HYXA M JieveGHbIX Ipo-
penyp (6e3 crupku Gestbst)

Ha 1 xo#ixy B rox 3200 (76)

9200 (2200)

5. IlpexnpusTis 10 HPOM3-
BOACTBY xJi€6a M KORMTED-
CKHX W3jIesHii (X71e603aBOIbI,
KOMOMHATBI, TeKapHW) Uif
BLITICYKHM:
xneba popmosoro
xneba nogosoro, 6aToHoB
6yJ10K, CrobR
KOHJM IFCPCKHX W3 Xe/THH
(TOpPTOB, UMPOXHLIX, Te-
YeHbsi, OPANHKOB U I.1L)

Ha 1 T uspenmit 2500 (600)

5450 (1300)
7750 (1850)

ITpavewannn: 1. HopMEI pacxoga TenNOTLI Ha XKuiable Joma,
NpUBEACHHLIC B TabuiMie, YIUTBIBAIOT PACXOX TEIUIOTEL HA CTHPKY
Genbs B XOMANIHUX YIOBHAX.

2. llpu npumeneHHH Ta3za [uis 1AGOPAaTOPHBIX HYXX IIKOJ,
BY30B, TCXHMKYMOB H JPYTHMX CrenMaiIbHbIX YueGHBIX 3aBeXCBHI
HOPMY pacxoja I€ILIOTH NAJICKHT HOPUHAMATL B  pasMepe
50 MJIx (12 1pic. XKalT) B TOJ HA OJHOTO YY4alIeToCs.

I'omoBele pacxoAbl rasa Ha HYX/AblI OTOILIE-
HAS, BCHTHJISUMHM H TOPSYErO BOAOCHAOXKCHUA
IS BCeX KAaTCrOpHid MOTPeOHTesneH mnpHHM-
marot no CHnII 2.04.05-86 «OTtomnnenne, BeHTH-
JISUMA U KOHOMOHOHMpPOBaHHe Bodayxa» u CHull
2.04.07-86 «TennoBnie cetd. HopMbl ipoekTupo-
BaHuM».

Hopwmnl pacxona rasa ais norpeburesneit, He
TiepedrcIeHHbIX B Tabu. 16.3, cienyer nupuaaMaTh
10 HOPMAaM pacxoja APYruX BHUAOB TOIUIMB MIA
TIO JaHHBIM (PAKTHYECKOTO PACXO/Ia HCNOJIB3YEMO-
IO TOIUIMBA C Yy4eTOM TemJIOTHI cropanns u KITJ]
fIpH TIEpeXo/Ic Ha ra30BOE TOMJIHMBO.

IIpy cocraBieHHH INPOEKTOB TEHEPAIBLHBIX
IJIAHOB TOPOJIOB M JIPYTHX HACCJICHHBIX MYHKTOB
JOIYCKAaeTCA NPHHAMATH CIEAYIOUINEC YKPYHHEH-
Hble Toka3aTenu HOTpeGiienns Tasa, M>/ron Ha
1 4yen, npu TernoTe cropauus rasa 34 MJIx/m3
(8000 kxan/m*):

TpH HAJAYMM IEHTPAAM30BAHHOrO TOPAYETO
BoxocHabxenus — 100;

fIPA TOPSYEM BOJOCHAOXEHHHM OT Ta30Bbix
BOJIOHarpesaresci —250;

IpU OTCYTCTBHH TOPAYErO BOJOCHAOXKEHMs —
125 (165 B cesbckOW MECTHOCTH).

TomoBbIe pacxoabl ra3a HA HYXKALI HPESANPHS-
TUH TOProBiH¥ U GEITOBOro O6CIyXKBAHHUS HEIpPO-
H3BOJCTBEHHOTO XapakTepa W T.Il. JOJDKHEI COC-
TaBJIATL 40 5% CyMMAapHOTO pacxoja TEIUIOoThE Ha
KHJIBIC IOMa, MPHBEACHHOTO B Tabi. 16.3.

[o/ioBblC pacxonbl ra3a HA TEXHOJIOTHYECKHE
HYX/(l NPOMBIIIJIEHHBIX H CENbCKOXO3HCTBEHHBIX
TNPEANPUATHR CIEAYET ONpenesaTh MO AaHHLIM
TOIJIMBONOTpe6aeHNs (C ydeToM H3mMenenust KITJJ
IpU Tepexojie Ha ra3oBO€ TOIUIMBO) JITUX MIped-
TMPUATHH C NEPCHEeKTHBONH HMX Pa3BHUTHS HJIA Ha
OCHOBE TEXHOJIOTHYECKMX HOPM pacxoia TOIIMBa
HJTA TeMJIOTHL. 1'OJIOBBIE PAcXoabl ra3a Ha Mpu-
TOTOBJIEHHE KOPMOB H TOJOTPEB BOABI JAJS XH-
BOTHBIX CI€AyeT NPHHHMAThL Ho Tabi. 16.4.

TABJMLA 164
TOJAOBBIE PACXOAbI TA3A HA HYXK/bI KUBOTHbIX

Haznavenne pacxonyemMoro Tloxaszarenn HOpMH pacxoua

rasa pacxoia ra3a  rasa Ha HYXIbl
KUBOTHBIX, M /I
(TBIC. KKal)
Ha npurorosaenne kop- 1 somans 1700 (400)
MOB JUIsl XHBOTHBIX C y4eTOM 1 xoposa 8400 (2000)
3auapHBaHus IPyOBX XOpMOB 1 cBuHBA 4200 (1000)
H Xopue- u KiuybHensionos
Ha nogorpes soapt ans OfHO KMBOIHOE 420 (100)

IHAILS U CAHMTAPHBLIX ueneﬁ
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CucreMa ra3ocHabxeHHsI TOPOAOB M APyrUx
HaCeJICHHBIX MYHKTOB AOJKHA PACCYMTBIBATLCA HA
MAaKCHMAJIBHbII YaCOBOH PacXoX rasa, OIpeaensic-
MBI 0 COBMENIIEHHOMY CYTOYHOMY rpaduxy mo-
TpebsIeHHs ra3a BCEMH NOTPEOUTENsIMH.

MakcuMabpHBIR pac4eTHBI 4acoBO# pacxo-
ma rasa Qf wm3/u: mpu 0°C ¥ mamsierumm rasa
0,1 MIla (760 MM. pT CT.) Ha XO3HCTBEHHO-BBITO-
Bbi€ H TIPOM3BOACTBEHHEIE HYXKIBI CJIS/IyeT ONpE/e-
JATH KaK JOJIO TOAOBOrO pacxona no ¢Gopmyiie

0i=K:..0,, (16.1)

roe K.~ xodbdumaent uacosoro MakcuMyMa (koa3d-

N, ThiC. w€&3 . . . . . . . . . . .1 2

Ko L. - ... .. L 1/1800 172000

N, Teic.wen . . . . . . . . . . .30 40

Kh oy . Lo .. ... . . 1/2400 1/2500
TABJIULIA 16.5

3HAYEHUE KO3®PUILMEHTOB YACOBOI'O
MAKCUMYMA PACXOJA TA3A K:m x
O OTPACJISIM ITPOMBIIUVIEHHOCTU

Koadpdpuunent
Orpaciy
IPOMBIILIEHHOCTH B LENOM HO MO KOTesb- 10 IPOMBbIII-
[pefupHs- HBIM JICHHBIM Tie-

THIO Yam
YepHas MeTaIypras 1/6100 1/5200 /7600
Cynoc1porTenbaas 1/3200 1/3100 1/3400
Peaunoacbecionas 1/5200 1/5200 -
Xumndeckas 1/5900 1/5600 1/7300
CTpOH1EbHBIX MaTe- 1/5900 1/5500 1/6200
pHajIoB
PaqHonpoMBIIILIEnOCTD 1/3600 1/3300 1/5500
DeKTPO reXHAYECKan 1/3800 1/3600 1/5500
[{seTHas MeTaJUTyprus 1/3800 1/3100 1/5400
CT4HKOCTPOHTENLIIAS B
HHCTPYMEHTAJIbHAS 1/2700 1/2900 1/2600
MaHHOCTPOUTE IbHAS 1/2700 1/2600 1/3200
TekcTHIbHAS 1/4500 1/4500 -
Heamonozno-6ymasuas 1/6100 1/6100
Jlepepoobpabathiaroman  1/5400 1/5400 -—
Mumesas 1/5700 1/5900 1/4500
MusoBapounas 1/5400 1/5200 1/6900
Brnopesbueckas 1/5700 1/5700 —
O6yBHas 1/3500 1/3500 —
dappopo-hasucosas 1/5200 1/3900 1/6500
Kosxesenno-rananie-
pejinas 1/4800 1/4800 —
[HBeitnas 1/4900 1/4900 —
Moaurpadueckas 1/4000 1/3900 1/4200
MyKOMO/IBHO-KpYnsHAS 1/3500 1/3600 1/3200
TabayHO-MaxopoyHas 1/3850 1/3500 —

3nayeHre K03()PUIUEHTOB YaCOBOTO MaKCH-
Myma pacxona raza K&,. nis 6ann, npadedHblx,
npempusTHii 06INECTBEHHOr0 NMTAHHS M TpEn-

Q)PIIH/ICHT nepexoaa OT TOAOBOr0 pacxoda K MaKCHUMAllb-
HOMy 4Y4aCOBOMY pacxofy rasa); Q,-TIoOjoBOi pacxos
rasa, M3/ron.

KoodhdunueAT 4acoBoro Makcumyma pacxo-
Jla rasa cienyeT NpuHUMAaTh auddepeHupoOBaHHO
MO KAXJOMY PAMOHY ra3ocHaO)eHHs, CETH KOTO-
POro TPEACTABNISIOT CAMOCTOSTENILHYIO CHCTEMY,
THJIPABJMYECKH HE CBS3AHHYIO C CHCTEMAaMH ApY-
[HX paiioHOB. 3HaueHue KOIDPUIHEHTOB YaCOBOTO
MakcuMyMa pacxoia rasa K” .. Ha XosscTBeHHO-
ObITOBBIE HYX/Bl B 32BUCHMOCTH OT 4HCJIA XHUTE-
Jer N, cHabGxaeMbIx ra3oM (6e3 OTOILIEHHS)
TIPUBEICHBI HHXE:

3 5 10 20

1/2050  1/2100 12200 1/2300

50 100 300 500 750 1000 2000
u Gonee

1/2600  1/2800 1/3000 1/3300 1/3500 173700 1/4700

IPUSITAA 11O NIPOU3BOACTBY Xj1e6a U KOHAUTEPCKUX
H3/leSM# paBHEI COOTBETCTBeHHO 172700, 1/2900,
172000 = 1/6000. Jinst 626p 1 npadeysbx ko3h-
(QUIMEHTHL 4aCOBOTO MAaKCAMyMa pacxoja rasa
TPUBENEHbI C y4ETOM pacxofa rasa Ha HYIbl
OTOIUJICHUS ¥ BEHTUJIALMH.

PacveTHslif 4acOBOM pacxon rasa Juis mpen-
MPUATHR pa3IMYHEIX OTpAcieil IPOMBILLIICHHOCTH
4 TpeAnpUATHR 6BITOBOrO OGCIyKABAHUS TIPOU3-
BOJICTBCHHOTO XapakTepd, 3a HCKJIOYEHUEM IIpH-
BeJICHHBIX BBILIE, CIEAYET ONPEAECIATE IO JAHHBIM
TOMIMBONOTPe6sIeHUs (C yyeToM usMenenust KITJ]
IIpY MEPEXOJIe HA Ta3006pa3Hoe TOMIUBO) WIH 1O
dopmysie (16.1), mcxoas M3 romoBOro pacxopa
rasa c y4eToM x03p(QUUAEHTOB Y4COBOTO MaKCH-
MyMa IO OTpPAac/id IPOMBIIUIEHHOCTH, TPHBE/ICH-
HBIX B Tabu. 16.5.

J171s OTHENIbHBIX XUJIBIX JOMOB H O6IIIECTBEH-
HBIX 3IaHMM PAaCUYETHBIA 4aCOBO# pacxo]l rasa Q,',',
M*/4, CllenyeT ompenenATL MO CyMMe HOMHHAJID-
HBIX PACXOMOB Ta3a ra3oBbIMH NPHOOpaMu C yue-
TOM KO3PDHINEHTA OXHOBPEMEHHOCTH UX IEHCT-
Busi o opmyse

m

Qg = Z Ksimqnnmni’

i=1

(16.2)

m
rae Z ~CYMMa NMpOU3BCACHUH BEMHINH Ky Gnom ¥ 1, OT
=1
i no m; K, ~x03¢UnHenT ofHOBPEMEUHOCTH, 3HAUCHHC
KOTOPOTO CilelyeT NPHHUMATD PABHBIM: IS XHUABIX J0-
MOB TOPOJAOB U NOCEIKOB—IO Tabi. 16,6; o KUABIX
AOMOB CE/IbCKUX [ACENIEHHbIX NMYHKTOB—II0 Tabn. 16.7;
Gom — HOMHHA/ILHBIA PAacXon ra3a npubopoM WIH rpyi-
HOR mpuGOpOB, M’/d4, NPUHEMaeMpiit NO IMACTIOPTHHIM
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TABJIMLIA 16.6
3HAYEHHE KOY®OPUIUEHTA OTHOBPEMEHHOCTH
K JAJs KWiblX JOMOB I'OPOAOB Y NNOCEJIKOB

Koapduumentsr K, B 3aBHCHMOCIH OT YCTaHAB-
JIABAEMOTO Ta30BOro 06opymOBanus

Uucno  nnMra  IIHTa MATa  NUMTA IMTA ITATa
kBap1¥p 4-koH- 2-kOH- 4-kon- 2-kOH- 4-KOH- 2-KOH-
dopou- dopou- ¢opou- ¢opou- ¢opou- Gopou-
Has Has HAS M HaAd M  HAs H Has M
Fa30BLIH ra30BLIA EMKOCT- €MKOCT-
npoTOY- MPOTOY- bl BO- HbIA BO-
HBIH BO- Hbli BO- JOHAr- JlOHar-
JlOHATPe- IOHArpe-peBal enbpeBaTeb
BaTenb BaTenb

| 1 1 072 075 1 |
2 065 084 046 048 059 0,71
3 045 073 035 037 042 055
4 035 059 031 0425 034 044
s 029 048 028 029 0287 038
6 028 041 026 026 0274 034
7 027 036 025 026 0263 03
8 0265 032 024 025 0257 028
9 0258 0289 023 024 0249 026
10 0254 0263 022 023 0243 025
11 025 0258 021 022 0237 0,245
12 0245 0254 0207 0215 0232 024
13 0243 0249 02 021 0229 0,236
14 0241 0,245 0195 0205 0226 0231
15 024 0242 019 02 0223 0228
20 0235 023 0181 019 0217 0222
25 0233 0221 0,178 0,185 0215 0219
30 0231 0218 0,176 0,184 0213 0216
35 0229 0215 0,174 0,183 0211 0213
40 0227 0213 0172 018 0209 0211
45 0225 0212 0,171 0179 0206 0,208
50 0223 0211 0,170 0,178 0205 0,205
60 022 0207 0,166 0,175 0202 0,202
70 0217 0205 0164 0174 019 0,199
80 0214 0204 0163 0172 0197 0,198
90 0,212 0,203 0,161 0,171 0,195 0,196
100 021 0202 0,16 017 0193 0,196
400 018 017 013 014 015 0152

Flpuveuaaun: 1. {15 KBAPTHP, B KYXHAX KOTOPBIX YCTAHAB-
ymBaercs Gonee OQNOr0 OQHOTHNHOIO TazoBoro mpubopa, K,
NPHHAMAETCH KaK ICIA HECKOJIBKHX KBAapTHD, YKOMILJIEKTOBAHHBIX
aHaJOTHYHBIMH 1IpMGOpaMH.

2. {nst xBapTHp, 060pyOBaHHLIX ra30BOH ORITOBOH ILIMTOH
(aByx- HIH 4€TbIPeXKOHGOPOYHOH) M OTONHTEIbHBIMA IHEYaMH,
K., NPUHHAMAETCS KAK 19 KBAPTMp, HMEIOUIHX TaKYFO K€ ILUIMTY
¥ EMKOCTHBIH BOAOHArPEBa lelb.

JMAHHBIM KM TEXHIYECKHMM XapaKTEpHCTHKAM NPHOODOB;
n,~4HMCIO OJHOTHIIHbIX NMPUOOPOR HIIH IPYNIl NPUOOPOB;
m—yuciao Tunos npubopos wid rpymnn npubopos.

['oxoBbie 4 pacdeTHEHIE YaCOBBIE PACXO/BI TEM-
JIOTHI HA HYXXABI OTOIUJIEHHS, BEHTUISIUR U rops-
4€ro BOJOCHAOXKCHHS ClleyeT ONpPENeIsATh B COOT-
percrBun co CHull 2.04.85, CHull 2.04.05.85 u
CHulT 2.04.07.86.

TABJMLA 167
3HAYEHUE KOD®OULMEHTA OJHOBPEMEHHOCTU
K__JUIfl KWIBIX JOMOB
CEJNBCKNX HACEJAEHHBIX MYHKTOB

Yucno xsapTHp Koapdunuenr K, ,, B 3aBUCHMOCTH

(1omoB) Ol YCTaHaBJMBaEMOTO Ia3oBoro
obopynosanus
IMTa 4-kou- TUIMTa 2-KOH-
dopounas ¢dopounas
1 1 1
2 0,880 0,968
3 0,790 0,940
4 0,715 0,910
5 0,660 0,865
6 0,616 0,830
7 0,572 0,796
8 0,540 0,760
9 0,503 0,722
10 0,485 0,688
11 0,465 0,656
12 0,446 0,620
13 0,431 0,584
14 0,418 0,553
15 0,405 0,528
20 0,371 0,429
25 0,345 0,376
30 0,332 0,349
35 0,312 0,324
40 0,299 0,308
45 0,285 0,296
50 0,273 0,287
60 0,244 0,270
70 0,242 0,260
80 0,233 0,251
90 0,226 0,244
100 0,220 0,240

Ipumeyanuna: 1. Kospdunmentsr K, npuBeaeHbl ¢ yserom
NEYHOTO HJIM MECTHOro (KBaPTHPHOIO) BOAAHOTO OTOILIEHHS 01
Ta30BbIX MAJOMEIPAXHBIX KOTJOB WJIH eMKOCTHBIX BOJOHATpe-
Bal1esei.

2. ina KBAPTHP, B KOTOPbIX YCTAaHABIHBAEICH HECKOJNBKO
OIHOTHMHBIX Ta30BbIX npubopos, kodhpurment K, cienyer npu-
HMMAaTh KaK [Uif TAKOTO )K€ MHCJAa KBAPTHP C ITHMH NpuGopamu.

IMaapasiaudeckue pexuMbl paboThl pactpe/ie-
JIUTENBHBIX [430NIPOBOOB HU3KOTO, CPERAHEr0 H
BBICOKOTO HABJICHHS [OJDKHBI NPHHAMATHECA U3
YCIAOBHHA CO3[aHUA TPH MAKCHMaJIbHO JIOMyCTH-
MBIX TIOTEpPSIX J4BJIEHHS ra3a Hauboliee 3KOHO-
MHYHOH M HAJEXHOU B JKCILUIyATALHUA CHCTEMEI,
obecneunBarotieli ycroituuBocts pabotel I'PIT u
I'PY, a takxe paGoThI ropesiok morpebGureneii B
JIONMYCTUMBIX /THANA30HAX JaBJICHUS rasa H3 ycjo-
BUS obecnedcHHs OecnepeOGoRHOro ra30CcHaGXeHus
BCCX NOTpeOHuTeed B 9achl MakCHMAJILHOTO IO-
TpeOieHna rasa.
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16.3. I'mapaBsmueckuii pacuer
ra3onposojoB

HapaBIMYECKUil pacdyeT ra3ompoBOAOB Clie-
IYeT BHUTOJHATH Ha 3JI€KTPOHHO-BBIYHCIINTEIBHON
MallldHe, 4 TAKXE MO TabJMIaM MId HOMOTpaM-
mam* corracio CHuIT 2.04.08 -87 TI'azocHaGxe-
HHE.

[Tanenne nasieHHs B ra3onpoBoJax HH3KOTo
IABIICHHS CJIEAYET ONPEOENSITL B 3aBUCHMOCTH OT
peXHMa JBHXKEHHS Ta3a IO Ta3oNpoBOAY, Xapak-
TepusyeMoro 4ucioM PeitHonsxca:

g
Re = 0,0354—,
¢ &

(16.3)
1g¢ Q-pacxon Taza, M>/u, npu Temueparype 0°C n
nagnenuu 0,10132 MTITa (760 MM pT.CT.); d—BHYTPEHHHHI
JMAMETP TA30MPOBOJA, CM; V—KHHEMaTHIecKas BA3KOCTh
rasa, MZ/c (mpu TeMmmeparype 0°C ® naBieHdu
0,10132 MIla).

B 3aBMcHMOCTM OT 3Ha4YeHHWsi Re mnanenme
nasnendst Ap, Ila, B rasonpoBogax ONpPEACISIOT
o cleqyIomUM GopMyJIam:

JUIS TaMAHAPHOTO PEXMMa JBHXKEHUS TIasa
npu Re < 2000

Ap= 1,132-1065—4Vp1;

(16.4)
JUId KPHUTHYECKOTO PEXHMA NBWXCHUSA rasa
npu Re = 2000 + 4000
2,333

Ap = 0,516 (16.5)

45:333,,0.333 Pl
A8 TypOYJEHTHOTO PEeKMMa ABIDKEHHS rasa
npu Re > 4000

0,25 QZ

Ap = 69( - + 1922 !/, (16.6
p = (d+ Q) 5P (16.6)

11¢ p—IUIOTHOCTS rasa, kr/M>, npu Temmepatype 0°C u
naenenuu 0,10132 MTIla; /- pacdeTHast AJMHA ra30NpoOBO-
74 HOCTOAHHOYO OMameTpa, M; n—3KBHBaJcHTHas abco-
MOTHAN IEPOXOBATOCTh, CM. BHYTPEHHEH HOBEPXHOCTH
CTCHKH TPYObl, MPUHUMAS PABHOH: NS CTaNbHBLIX TPYO
~0,01; ana nonuaTuieHoBbiX Tpyo —0,005.

PacyeTHbIM pacxoj rasa, Ha y4YacTKax paclpe-
JENUTEbHBIX HAPYXHBIX ra30IPOBOJIOB HH3KOrO
aBJIeHH, UMEIOIINX IYTEBBIE PACXOMbI ra3a, cie-
JYeT ONpeeNsTh Kak CyMMy TpausuTHoro # 0,5
NyTeBOro pacxopa ra3a Ha JAHHOM y4dcTKe.

MdapaBIu4eckit pacyeT ra3onpoBOIOB Cpea-
Hero H BBICOKOTO JIABJIEHWsI TO Bcell obmactu

* HoumH A. A. TazocHabxenue—M.: Crpoiusnar,
1981.

TypOyJIEHTHOTO peXHMMa IBHXXEHHWS rasa Hajie-
XHMT TIPOU3BOIUTEL MO hopmyne

0,25 Q2
P
(16.7)

e p, u p,—abcomoTHoe aapneHMe rasa, MIIa, coot-
BETCTBEHHO B Hayajle M KOHIE Ta30lpOBOAd.

P1 23 _
=1,4-10 5( + 1922 )
T d Q

IManenve naBiaeHHS B MECTHBIX CONPOTHBIIE-
HUSAX (KOJIEHAa, TPOMHUKH, 3aMOpHas apMartypa u
JIp.) OOTIYCKACTCSl YYHTHIBATH IYTEM YBEJIHYEHHS
PacyeTHOM JUIMHBI Ta30IpoBoAoB HA 5-10%.

JInsi HapyXHBIX HAI3eMHBIX W BHYTPEHHHX
ra3’ompoBOJOB PACYETHYIO JUIMHY Ta30NpOBOIOB
HAaxXoJAT 1o Gopmyne

=1 + X, (16.8)

rae [, -nedcTBMTE/IbHAA AJIMHA ras’onpoeoaa, M; X{—
cyMMa Ko3(pHUIHEeHTOB MECTHBIX CONMPOTHBIICHAHN y4acT-
Ka ra3onposoia ANMHHON /,; ld->kBUBaneHTHAs [UIMHA
NPSIMOJIMHEHHOTO y4acTKa ra3onpoBoja, M, MOTepu AaB-
JIEHUSt HA KOTOPOM PABHEI MOTEPAM JABNCHUHA B MECTHOM
CONPOTHBIIEHAN CO 3HA4YCHHEM KOd(pduunenta { = 1.

B 3aBHCAMOCTH OT peXAMa ABHXEHHS Ta3a B
ra3onpoBO/e IKBUBAIICHTHYIO IJIMHY Ta301IpoBoJa
ONpPENENSIIOT 1O ClaeAyrommM GopMynam:

JUISL TAMUHAPHOTO

ld=5,5-10_6—Q—; (16.9)
v
JJIsL KPUTHYECKOT O
d1.333 v0,333

I BCe oOmactu TypOyJeHTHOTO pexuma
JIBHOKCHHS rasa

d

vd 0,25°
11( + 1922 )
d Q

Ilapnenue naBnennss B TpybompoBomax KUAKOK
tdaspl CYI cnenyer BeIMHCIATH MO GOpMyTe

Av?p

ld =

(16.11)

Ap =50

(16.12)

rae A —xko3pGUmUeHT ruapaBIMaeckoro CONPOTHBIECHHUS;
v—CpefHAN CKOPOCTh JRBIDKCHHS CXIKCHHBIX ra3oB, M/C.

C y4eTOM NPOTHBOKABMTALMOHHOrO 3amaca
CpejiHie CKOPOCTH NBWXEHHUS XUAKOH (ha3sl cie-
IyeT MpUHUMATH; BO BCACHIBAIOLAX TPYGOIPOBO-
max—He Oonee 1,2 M/C; B HalOpHbIXx—HE OGonee
3 M/c.
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KoadhuieHT TUaApaBIAYECKOTO CONMpPOTHB-
JICHHS ONpEeaesioT No (dopmyne

A =0,11(n/d + 68/Re)*2%.  (16.13)

[uapaB/IMYECKHd pacyeT ra3onpoBOJOB mna-
posoil dpazst CYT nokeH BBIMOJIHATLCS B COOT-
BeTCTBHH C YKA3aHUSIMH II0 PacYETy ra3olpoOBOIOB
NPUPOZIHOTO Ta3a COOTBETCTBYIOUIETO NABIICHHS.

[Npu pacyeTe BHYTPEHHUX Ta30IPOBOIOB HU3-
KOTO JABJICHHUS IS XKUJBIX JTOMOB MOTEpH JaBJje-
HMA 438 HA MECTHBIE CONPOTHUBJICHUS B NPOLEH-
Tax JMHEMHBIX MOTEPh NOJDKHBI COCTABJIATD:

Ha T430NpOBOAAx OT BBONOB B 3/aHHE
JIO CTOSIKOB 25
Ha CTOAKax 20

Ha BHYTPUKBApTHPHOK Pa3BOMKE NPHU LJIHMEE PA3BOAKH,

M

12 450
34 300
57 120
8 12 50

[pu pacueTe ra3onpoBOAOB HHU3KOIO AABJIE-
HHES CTIENYeT YYUTHIBATE THAPOCTATHYECKHI HATIOP
H,, M, onpenenseMuli 1o dopmye

H = —_0_—9,81h(f;a— P, (16.14)
rae h—pasHoCTh abBCONMOTHBIX OTMETOK HadajbHBIX H
KOHE4HBIX YYACTKOB Fa30IPOBOAA, M, P, - IUIOTHOCTh BO3-
gyxd, kr/m%, npu Temmepatype 0°C n nmaBneHun
0,10132 MIla

[Ipu ABWXKEHHM ra3a BBEpX 3HaueHue H  npu-
HHMAIOT CO 3HAKOM MHUHYC, 4 TMPH ABIKEHUHA ra3a
BHH3—CO 3HAKOM ILIIOC.

uapaBiu4ecKkuil pacdeT KOJBIEBBIX CETEH
ra307pOBOAOB HAIVIEXXHT BLINOJHATL C YBSA3KOM
[aBJEHMH Ta3a B Y3JIOBBIX TOYKAX pPaCYeTHHIX
xouel, TP MAKCHMaJIbHOM HCIOJIb30BaHHA J10-
nycTMMO# IIOTepH NaBienus rasa. Heyssaska nas-
Jienus ra3a B KOJbIe gomyckaetcs a0 10%.

[Npu BLINONHEHNH TMAPABIMICCKOTO pacdyera
HAI3€MHBIX M BHYTPECHHHX ra3ONpPOBOAOB C y4e-
TOM CTENEeHH IIyMa, CO3JaBaeMoOro JBUXKEHHEM
rasa, CKOpDOCTH JABIKEHHs ra3a CleAyeT IpHHH-
maTh He Oosee’ 7 M/Cc— I ra30npoBOJOB HH3-
¥oro nmaBJjeHHH; 15 M/C— AN Ta30MpOBOAOB CpEa-
Hero gasieHust; 25 M/C— Ui Ta30IIPOBOJIOB BLICO-
KOTO JIABJICHHSL.

[Mpy BHIIOJHEHUM THIPABIMYECKOTO pacyeTa
razonposoioB mo topmysam (16.3)—(16 14), a
TAKXKE MO PA3JIMYHBIM METOMHKAM U IPOrpaMmam
JUTS 37IeKTPOHHO—BBLIYMCIHTEIBLHBIX MallWH, COC-
TABNEHYBIM HA OCHOBE 3THX GOpMyI, AWaMETD
ra’sonpoBoa Cle/lyeT NPEABAPUTENLHO OIpene-
auTE 10 hopMymne

d=0,036238./Q(273 + 0)/p,,v, (16.15)

e d— QuaMeTp rasonpoBosa, cM, Q —pacxcd rasa, M>/d,
npu TemnepaType 0°C u pasaennu 0,10132 MIla (760 mMm
pPT 1), I-TeMnepatypa rasa, °C, p,,—CpeaHee aaBjieHHE
ra3a (abCcomoTHOE) HA PACYETHOM YUACTKE Ta30IPOBO/A,
MITa, v-ckopocts rasa, m/c

Iloy4eHHOe 3HaveHHE AXAMETPA ra3oNpoBO-
J1a CJlelyeT MPUHAMATE B KA9€CTBE UCXOMHOTO IIPH
BBITIOJTHCHUU THAPABIMYECKOrO pacyeTa ra3ompo-
Bona. [ToTepy maBieHWs ¥ SKBUBAJIEHTHBIE [UIMHbBI
1py6, Hawbosee 4acTO TPHMEHSEMBIX It [a30-
TPOBOJIOB HHU3KOTO [ABJICHHS, CJIEAYET Ompeje-
J1Th 10 Tab61. 16.8, a )1 ra300pOBONOB CPENHErO
M BBICOKOTrO MAABJICHHA—II0 HOMOrpaMMaMm Ha
puc. 16.1.

Ko3pduuenTbl MECTHBIX  CONPOTHUBJICHHI
(npuGymKeHHbIE  3HAYEHHS)  NPUBEJEHHI B
Tabsn 16.9.

TABJIMIIA 16.9
KOD®GULMEHTHI MECTHBIX CONTPOTUB.IEHUA

MecTioe conporusiieHHe 3uavenue {
Bresannoe cyxenue B Npefeiax nepexold Ha
cnepyroumi Mensimuit auamerp no F'OCT (s
Y4aclka ¢ MEHBIIHM QHAMEIPOM) 0,35
Tpoinuk (1 ydacTka ¢ MeHBIIHM PacxoloM
rasa)

TPOXOaHOR 1

NOBOPOTHBLH 1,5
KpecroBuna (ans ydactka ¢ MeHBIIMM pacxo-
JIOM rasa)

TPOXOAHAS 2

NOBOPOTHAR 3
Otson ruy1stit 90° 0,3
Vronbhux 90° ¢ d, MM

15 2,2

20 2,1

25 2

40 W6

50 u 6onee 1,1
Kpan npoGouneiit ¢ d,, MM

15 4

20 u GoJee 2
3ansuxka ¢ d, 50 100 MM 0,5

Jlns pacdera BHYTpEHHMX Ira3o0MpOBOJOB COC-
TaB.IAIOT CXEMBI Ta30NpoBOJa U NpPeABAPATEILHO
NIPAHUMAIOT auaMeTpsl Tpy6. B pacdeTHoil cxeme
JOJDKHBI OBITH yKa3aHbI JUIMHEI 4 NPHHATHIE THA-
METPHL Ta301IPOBOA M MPUABECHBI PACOHHEBIE 4ac-
TH, 3aII0pHAas apMaTypa H yCTaHaBIMBaeMoe 060-
pynoBaHHe.

lazonpoBoj pa3buBaroT Ha OT/HEIbHBIE pac-
YETHBIC Y4YaCTKH, XApaKTCPHU3YIOIIUECA TIOCTOSIH-
HBIMHA Pacxo/IoM rasa U AHaMeTpom Tpy6sl. I'azo-
NIPOBOJ PACCYMTHIBAIOT Ui HaWOOJIEE YIAICHHBIX
npu6opos. [losyyeHHbIe 3HA4YCHUS BHOCAT B pac-
ueTHbIA GiaHk (Tabu. 16.10).
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3 pEp},km)?

a) q,m  L,m 10
10000 — 1 i
0 = g0 2y )5- 5 20 =
— a7
= 1020%8 -
50000 — &0 gzoxg I 708
40000 - - 720%8 00
7 4
20000 — 7 630>7
- - 530x7 200
20000 — 40 LIF g -
o
- X -
70000 = 1000
= 219x6 -
— 40 P 2000
5000 = 4,5
- 133xy 140%4, 5
4000 - 000
3000 E 108xy I 1974
J- - — 89x3 0000
= oz 0
- L px3 20000
- 57x3 4
70040 = 5000
= 0000
|_— 38"3 -
- 100000 -
S = Knioy
400 — 200000
15 L dys J p*-p} .
200 g q ] P1-P2
- 500000
200 -
- OTBET 7000000
100 " 19 2000000

Pac. 16.1. Homorpamma U1 onpeieJieHHs NoTepb JaBJIeHHA B ra

0 nasiensi (qo 1,2 MIla)

P ero ® Bb

a s npupoanoro rasa ¢ p 0,73 kr/M>, v = 14,3-107® M%*/c (upw 0°C u 101,3 xIla); 6- xas nponana ¢ p = 2 xkr/mM>, v = 3,7- 1075 MY
(mpu 0°C u 101.3 xITa}

ITpn pacuyere ra3onpoBOJOB CPEAHETO U BbI-
COKOro JaBiendst BMecTo rpadsl 8 cimeyeT BBeCTH
Tpu rpadsl:

@i — PO/, py v Py
B TOM ciiyuae, eciim obliMe pacyeTHLIE TOTeE-
pY¥ A4BJIEHHS B ra3ompoBoje OyayT 6osble pexo-
MCHJIYEMOT'O NIIPECACNBbHOTO 3HAYCHUS HJIK 3HAYH-

TEJILHO MEHBIIE €ro, CIEAYET COOTBETCTBEHHO H3-
MEHUTh TIPUHATBIE IUMAMETPBI Ta30NpOBONA H
MIPOM3BECTH MOBTOPHO PacCyeT ra3onpoBojia HOBo-
ro auaMerpa.

Ipamep 16.1. Paccuurath ra3oBbId CTOSK
(puc. 16.2) nyis THIIOBOTO NPOEKTA S-3TaXHOro Xi-
noro qomMa Ha 119 xBaprup. KBapTups! cHabxenn
ra3oBbIMH  4-KOHQOPOYHBIMH IUIMTAMH H [po-
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- E 10000 —

] _5_ 7\59"4,5 7 E

o = 3 I 20000 3
3 E - 1tx4 I

i F 108x4 —1 3

q E 50000 3

3 — 1 _—

w F cion s I 767 00000 3
2 1 B qugms e 003 200000 3
00 ] : 7 i
1 E 500000 3

-4 F OTBET 3

. t 1000000 =

w - Lw e 2000000 3

TOYHEIMA TA30BbIMH BofoHarpeBarensimu BITIM-29,
T'a3 npupoassli, wioTHocts p = 0,73 xr/m®. Ho-
MUHATIBHOE [aBJICHAE Ta3a B TOPOACKOH cerd
1300 ITa (130 MM pr.cT.).

Pemenwue. IIpuauMaeM, 4To pacxoj HpH-
ponHoTO raza mpubopaMu cocTaBisieT A 4-KOH-
(OpPOYHBIX AT ¢ AyXxOBBIM 1nxadom 1,13 M3/u, a
Ans BojloHarpesaTens BIIT-29-2,9 m3/u.

PacueTHbilf pacxoJi ra3a onpenessieM ¢ y9eToM
k03(pHUIMEHTOB OMHOBPEMEHHOCTH (cM. Tabur. 16.6).

J A -?02 ki)

KoabhdunueRThl MECTHBIX CONMPOTHUBJICHUI MPUBE-
JI€HbI B Tabu. 16.8.

IloTepr naBJICHAST U JKBHBAJICHTHLIE IUTAHBI
CTaNbHBIX BOJOTAa30NPOBOAHBIX TPYO ompenensem
no Tabua. 16.7.

ITpu orcyrcTBuy B Tabnune TpebyeMoro pac-
4ETHOTO PacXoja ONpelelisieMyo BEeJIHYHHY HAXO-
MM TTyTEM HHTEPNOJSLMN.

Pacyer npooauM st HanGoIee yAANEHHOTO
npubopa —ra3oBolf muTH Ha ATOM 3Taxe. o-



130  Taasa 16. Buibop u pacuem 2q30npogooog

TABJHLIA 16.10

PACYETHBIN BJIAHK I'A30BOTO CTOSIKA

Pacuernbiit yuac-  Pacuer- [lpuna- [eiicr- Cymma OxBu- Pacier- Ilotepu maB- TI'mnpo Pacuer-  Mecinoe conpo-
ToK (M pHC 162) nbiit pac- ThIf  BHTENAb- KO3(- BajfeHT-  Hafg sienus, ITa CTaTH- HbIE [O- THRITEHHE
X0/ Ta- qHaMeTpHasd MmM- GUuH- HasA UIMHA — 4YecKoe TEepH
3a Q, ra3o- Ha y4acl- €HTOB JUIMHA Yy4Yacrka Ha | M Ha BCEM jaBjie- JaBlle-
M3/4  npoBoaa ka [;, M MeCTHbIX ydacTka [, M  JUMHBl yuacTke Hue, ITa mus, Ila
d,, MM conpo- [, M Ta3onpo-
THBJIC- BOAA
auit I
1-2 1,13 15 1,5 8,75 0,4 5 23 12 12 1 kpas ({ = 4), 2 yrom-
. Huka ({=4,4), 1 nepe-

xon (L =0135)

2-3 3 25 2,1 1 0,77 2,85 1,02 3 — 3 1 Tpofinuk ({ = 1)

3-4 3.8 25 2,7 2 0,7 4,1 2,0 8 - 8

4-5 4,3 25 2,7 2 0,68 4,06 2,64 11 — 11 2 Tpoitnuxa ({ = 2)

56 5,1 25 2,7 2 0,68 4,06 3,4 14 — 14

6-7 5,4 25 0,23 1 0,68 0,91 392 4 — 4 1 1poiuuk (§=1)

78 5,7 25 7,5 9,5 0,69 14,1 4,18 59 - S0 1 TpoiiHHK nOBOPOT-
HE (§ = 1,5), 3 yrons-
nuka ([ =6), 1 kpan
€=2

18 — — — — — - 111 —58 53 —

JIyYCHHBIE BEJIMYWHBI BHOCHUM B pACYETHbIN OIaHK
(cM. Taba 16 10).

IToTepn naBieHus ra3a B Ta3oIpoOBOAE OT
MecTa PHCOeANHEHAS K BBOJAY B 31aHHE O HaH-
6oJee yAAJCHHOTO Ta3oBOTO nmpubopa Ha MSATOM

a-15 BNnr-29

rn 14 _a:—za

L wer a-25
4 10’ T

Sam. | g-25

a-5 13z

. -20
5,72"/‘7

o
e

a-15_1}

a-20
Lxand
Yz v e |
a-25
a-15_{s
7 o Lvar-20
Pomt——43 __
o LE-25
soosins 12%%
N %’Ef,m
{8 T a-25 4,70
OT FA30BOIo a-20
BRAOJA

Pac. 16.2. Pacdernas cXeMa ra3oBoro CTosKa
I 8—Homepa y4acTKOB ra3onposona

araxe cocrapsiror 111 Ila. T'mapocraruveckoe
naByieHHe B cTosike paBHO 58 Ila, cliemoBaTensHo,
pacveTHhHIC TIOTEPH AABICHHS B ra30lpOBOLE COC-
TaBisoT 53 Ila, 4To HAXOQUTCS B IIpeAeIax pexko-
MEHIYEMBbIX 3Ha4YeHH# (cM. Tabm. 16.4).

16.4. IlpnvensieMbie TpyOb! H apMaTypa

Jlns coopyXeHUsl Ta3onpoBOJOB H MOHTaXa
BHYTPCHHUX YCTPOWCTB [JIO/DKEH NPUMEHATHCA
COpTaMeHT Tpy0, MaTepuaioB, TUTIOB U KOHCTPYK-
Ui 3amOpHOM apMaTypbl H APYTHX TEXHHYECKHX
W3eUi, COOTBETCTBYIOMMI TpeGoBanuam CHull
204 08-87

J1s1 1OA3EMHBIX MEXTIOCEIKOBBIX Ta30HpPOBO-
noB nasieuneM jgo 0,6 MIla (6 krc/em®) u mox-
3eMHbIX Ta30IpOBOJOB aasneHueM o 0,3 MIlla
(3 krc/cM?), TPOKNanBIBAEMBIX HA TEPPHTOPHH
CEJIbCKHX HACEJICHHBIX IYHKTOB, CIEAyeT Mpeayc-
MAaTpUBaTh, KaK MPaBUO, NOJHITUICHOBBIE TPY-
OBbI, 33 HCKJIIOUEHHEM CJ1ydaeB, KOTAa MO YCIOBUSM
MPOKJNAJKH U BUAA TPAHCIIOPTHPYEMOTO Ta3a ITd
TpyObl MPHUMEHATH HE JIONYCKACTCH.

CoenuHeHHE CTALHBIX TPYO MOJXKHO MpOM3-
BOAMTLCS CBapKOii. Pe3n6oBhIe U (IaHIEBLIE Coe-
JIMHEHHS ONyCKaeTcs MPHUMEHSTh B MeCTax YyCTa-
HOBKHM OTKJIFOYAIOMIAX YCTPOHCTB, KOMIIEHCATOPOB,
pPErysisTOpOB JaBJIEHUs, KOHTPOJIbHO-U3MEPUTEITh-
HBIX IPUOOPOB M PYroii apMaTyphl, a TAKKe MPU
MOHTaXe u3osmpyromux (rannes. 3anenxa cBap-
HBIX UIBOB, (JIaHNEBEIX ¥ PE3LOOBHIX COSNUHEHHMN
B CTEHBI WA (GYHIAMEHTEI HE JOMYCKaeTCs.
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CoeiuHATENIbHBIE YaCTH H IETAJIM ra301poBo-
JIOB 1 Ta30BOT0 0OOpYJOBaHMS HOJIKHBI IIPEAYC-
MAaTpUBa1bCs U3 KOBKOI'O 4YryHa HJIM M3 CIIOKO¥-
HOM cranu (JIAThIe, KOBaHbIE, UITAMIIOBAaHHEIE,
THYTBIC WIH CBAPHBIE) 3aBOJCKOIO M3TOTOBJICHHUS.
ViMnynbcHbie Ta3onpoBOALI IS TIPUCOCAMHEHWH
KOHTPOJIbHO-U3MEPHTENLHEBIX TPUGOPOB U IpuGo-
pOB @BTOMATHMKH JOJDKHBI IPEyCMaTPUBATLCH U3
CTAILHLIX TPYO, IPUMEHSEMBIX IS ra30IPOBOI0OB
COOTBETCTBYIOLIETO ABJICHHUS.

Jomyckaercss NpUMEHEHAE JJIS DTHX neneit
meauex Tpy6 no T'OCT 617-72 ¢ usM. M3 Meau
Mmapok M1, M2, M3 no I'OCT 859-78 ¢ u3m.

ITpu nasnenuu rasa xo 0,1 MITa (I krc/em?)
JIONYCKaeTCsl TPHCOeAWHEHUE KOHTPOJIBLHO-H3Me-
puTEeNLHBIX NPHGOPOB C MOMOINBIO PE3HHOBBIX
WM Pe3WHOTKAHEBLIX PYKaBOB JUIMHOM He Oolee
1 M B cootBercTBuM ¢ TTOCT 18698 —79 ¢ u3m.,
IOCT 9356-75 ¢ uam, 'OCT 10362-67 ¢ u3m.

TTepeHoCHBIE TOpesIKU (CTEKIJIOAYBHEIE, A Ib-
Hbie, 3aMaJIbHbIC H T. 1) H IEPEeIBHXHbIC arperaThl
paspelaeTcss NPUCOCAUHATL K ra3olpoBOAaM ce-
TEBOTO WM CKMKEHHBIX Ia30B C TIOMOIILIO PE3H-
HOTKAHEBLIX PYKaBOB JUMHOW He Oomee 30 m.

16.5. YcrpoiicTBo
rasonpoBoi0B BHYTPH NOMeIleHHil

["a30mpoBO/IbI, TPOKJIAALIBACMbIE BHYTPH II0-
MEILCHHI, JODKHBI IPEAYCMATPUBATLCS U3 CTAJIDb-
HBIX TpyD, COOTBeTCTBYIOIMX TpeGopanusam CHull.
Mpoknaaka ra3onpoBOJOB BHYTPH 3/IaHHM M COO-
pyXeHuii NokHA ObITH OTKPHITOM.

CxpuiTyro IPOKJIAJIKY Fa30NPOBOIOB, 38 HCKIIIO-
YeHHEM ra30MPOBOOB CXIDKEHHOTO rasa, JOIyc-
Kaercd MpelycMaTpUBaTh TOJBKO B KOMMYHAJb-
HO-OLITOBLIX M [IPOMBILIUICHHBIX TIPSATPHSTAIX B
foposax CreH, 3aKpLIBAIOIIMXCA JIETKO CHHMae-
MbIMH IOHTAMH C OTBEPCTUAMM IS BEHTHJISITHM.
PasMepsl 60po31 B CTEHAaX CJeAyeT NPHHAMATH
HCXOS U3 BO3MOXHOCTH yAoOCTBa MOHTaxa M
00ci1yKHBaHUS Ta30IPOBO/OB.

B TIpOM3BOICTBEHHBIX TOMEHICHUAX TPOMBIII-
JEHHDBIX TPEANPUSITHI, B HOMEHICHUAX KOTENbHbIX,
npeaupasTHit GBHITOBOro OGCAYXHMBaHHMS, HpPE.-
npusTHii OOLIECTBEHHOrO IMTauus M nabopato-
puii TomycKaeTcs MPOKJIaJka NOABOASIIMX ra3o-
HPOBOZIOB K OTJCJLHBIM arperatamM M ra3oBBIM
npubopamM B OCTOHHOM IOJIy C IOCHEAYOUICH
3a/lenkoit Tpy® eMEHTHBIM pacTBopoM. s Tpy6
npeycMaTPUBAETCS MPOTHBOKOPPO3UOHHAS H30-
namus. B MecTax BXxoaa # BHIXOAA Fa3ompoBoja U3

%

nojia HOJIKHBL yCTpauBaThes (YTAApBI, BBICTYIA-
FOILIIHE HAJ IOJIOM He MEHee YeM Ha 3 cm.

B nexax NpOMBIIUIEHHBIX HIPEANPHATHNA [0-
MyCKaeTcsi NPOKJaAKa Ta3olPOBOJOB B IIOJY B
KaHayiax, 3aChlaHBbIX HECKOM M 3aKPBITLIX IUIH-
TaMu. Pasmepnt ¥ KOHCTPYKIMS KaHANIOB JIOJDKHBI
obecneuBaTh 3aLIMTY OT MEXAHHYCCKHX HOBPEXK-
JIeHUi, yXoOCTBO MOHTaXa, OCMOTpPA M PEMOHTA
ra3’oNnpoBOJOB M HCKIOYaTh BO3MOXHOCTbL pac-
MIPOCTPAHECHUS ra3a IO IOJOM.

B Mecrax, T Mo yCIOBMAM IIPOH3BOJCTBA
BO3MOXHO NONa/JaHue B KaHAJLI BEIECTS, BbI3LI-
BAIOIIMX KOPPO3HMIO [a30NpOBOJOB, NPOKJIANKA
ra3onpoBoja B KaHajaX He JONYCKAETCH.

VcraHoBka apMaTypsl Ha Ta3ompoBOIAX,
TIPOKJIabIBAEMbIX B KaHajlaX CO ChbeMHLIMH Iepe-
KPHITHSAMH, B GETOHHOM IIOJy WIM B GOpo3max
CTEH, HE [OIYCKAeTCs.

B kaHamax pomyckaeTcs mpOKJIaKa COBMECT-
HO C ra3onpoBOAAMH BO3IyXOBOJOB U TPyOompo-
BOJOB MHEPTHEIX [a30B, a TaKXKe TPYG XOJIOMHOTO
H TOpS4ero BOAOCHAOXeHMS, OTOILICHUS H TEXHO-
JIOTHYECKOTO TeIJIOCHAOKEHUS [IPH YCIIOBUH MOH-
Taxa Tpy6 B mpenesiax KaHaja Ha cBapke W Ges
YCTAHOBKH apMaTypbl.

Kanansl, npeHa3HAYCHHbIC AN OPOKJIAIKH
ra3onpoBO/IOB, HE JOJIXHBI NIepeceKaThes C APYTH-
mu Kananamu. IIpu Heo6XOAMMOCTH MepeceyeHus
KaHaJIOB CrelyeT HpelycMaTpUBaTh YCTpOCTBO
YIUTOTHHTENBHBIX TIEPEMBIYEK M NPOKJIAAKY Ta30-
TIpOBOJOB B (pyTnApax u3 cranbHeIX TPy6. KoHuwt
¢GyTIIpOB AOIDKHBL OBITH BLIBEHCHLI 3a IIPEIelibl
nepembldek Ha 30 cM B 06 CTOPOHLL.

B Mectax, rae ra3onpoBoJsl MOTYT HOABEp-
raThCs TEIUIOBOMY BO3AEHCTBHIO, MPOKJIAABIBATE
X HE CIeAyeT.

B mectax npoxoaa mrofel ra3onpoBOabI JOTK-
HBI MTPOKJIAABIBATLCS HA BLICOTE HE MeHee 2,2 M OT
[oJia 10 HU3a ra3olpoBOAAd, 4 HPH HAJIMYHM Tel-
JIOBOW M3OJISAUMH -0 HU3a H3OJISIUH.

JonyckaeTcd coBMeCTHas NpOKJAAKa Ta3o-
IPOBOJA ¢ ApyraMH TpybompoBogaMM Ha OGHIMX
Omopax NpH YCIOBHM O0OeCHEeYCHHS] BO3ZMOXHOCTH
0CMOTpa M PeMOHTA KaXJI0T0 M3 TPyOOIpOBOAOB.
IMpn 3TOM rasonpoBOA HOJIKEH OLITh pasMelleH
BBIILC APYTHX TpyOOIPOBOLOB.

IIpu mpoxnanke ra3onpoBOAOB COBMECTHO C
TpyOonpoBosaMHA 175 1PaHCIOPTHPOBAHHUS arpec-
CHBHBIX XHIKOCTER TPYOGONMpPOBOALI KOJKHBI pac-
nofaraTecs COOKY MM HEXE Tra3onpoBoja Ha
paccTrosuun He Menee 25 cMm. IlpH Hanmmuun Ha
TPyGONPOBOAAX C AarpecCHBHBIMH KHIKOCTAMH
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(daHueBbiX W pPe3bOOBLIX COEIMHEHMH, a Tak-
*Ke apMaTypbl HeoOXOomMMO mperycMaTpHBaTh
YCTPOMCTBO 3AIIMTHBIX KO3BIPLKOB, TIPEAOTBpa-
[IAIOIIUX HONajJiaHue arpecCHBHBIX XHIKOCTeH Ha
ra3onpoBoOJI.

Ca3zonpoBobl, peAHA3HAYEHHBIC IS TPAHC-
MOPTHPOBAHUS OCYIIEHHOTO rasa, JOMYCKacTCs
TMPOXJIAALIBATL BHYTPH 3aHMi Ge3 yKJIOHa.

Ta30mpoBOabl, 1O KOTOPHLIM TPaHCHOPTHPY-
eTCs BIAXHBIA ras (B ToM 4ucie maposas (asza
CXHXKEHHBIX Ta30B), JOJKHBI NPOKJIANBIBATECS C
ykionoM He Menee 0,003. Tlpm aToM Ha raszonpo-
BOJAX, NMPOKJIJbIBAEMBIX B lleXaX IPOMBIILICH-
HBEIX TPENTIPUSTHH, JOJIKHBI IIPEXyCMaTpHBATHCS
KOH/ICHCATOCOOPHHKA WJIM IUTYIEpbl IS CHyCKa
KoH/leHcaTa., [IpH HaNIMYMM Tra30BOro CYETYHKA
VKJIOH Ta30mIpoBOJa JOJDKEH NpeaycMaTpHBATLCS
OT CHYeTYHKa.

Jlns  ra3ompoBONOB, TPAHCIOPTHPYOIIMX
BJIAXKHDBIN I'a3 ¥ MPOKJIAILIBAEMBIX B IOMEIICHHSX,
B KOTOPBIX TEMIIEPATypa BO3AYyXxa MOXKET OBLITh
nuxe 3 °C, moykHa MpeycMaTpUBATLCS TEIUIOBas
H30JIALHS.

TazonpoBoabl B MECTaxX IepeceucHU Qynaa-
MEHTOB, TEPEKPLITHiA, JICCTHHYHBIX ILIOHIANOK,
CTeH W TIEPETOPONOK JJOJDKHBI 3aKITIOYATLCS B
GyTnapol, M3TOTOBJICHHBIE, KK IPABHMJIO, M3 CTallb-
HeIx TpyD. IIpocTpaHCTBO Mexay ra3ompoBOAOM
M QyTISIpOM CIEAYET 3a/CIbIBATL TPOCMOJICHHOM
TakJieil, pe3MHOBBIMHY BTYJTKAMH HJIH IPYTUM DJiac-
THYHBIM MaTepuaioM. Konen ¢ytispa JOJIXECH
BLICTYNIATH HAJ MOJIOM WJIM JIGCTHMYHOM TIIOMIAN-
KO Ha 3 cM, MpH TepecedeHuH CTeH M HEPEropo-
JIOK JuMHa QyTJIIpa HE JOJKHA NPEBBHILIATL TOJI-
LIMHY CTEHBI.

®dyTasp cneayeT HpeaycMaTpuBaTh M3 Tpyo
TAaKOTO AMAMETPA, YTOOHI 3a30p MEX Y HAPYXHOH
CTEHKOI ra3onpoBo/a U BHYTPEHHEH CTeHKOH QyT-
nspa ObUl HE MEHee 5 MM JJI ra3onpoBOZOB [0
D, 32 MM u me MeHee 10 MM IS Tra300pOBOJOB
GosiblIero AMaMeTpa.

He ponyckaeTcs TpPOKJajgka rasonpoBOJOB
4epes UIAXThI JIMGTOB, BEeHTHIAUHOHHDIC IIAXTHI H
KaHAJIBL, 4 TaKXe JBIMOXOMBI.

MuHHMAaNbHBIE PACCTOSHMSA MEX/Iy Ira3onpo-
BOJAaMM M WHXXCHCPHBIMH KOMMYHHKAIUAMH, pac-
TOJIOAEHHBIMA BHYTPH TOMEIIEHHI, CIEAyeT pH-
HuMats mo tabdmn. 16.11.

Yepes NOMELIEHAS, TAC a3 HE HCTIONL3YETCs,
NOTYCKaeTCs MpeNycMaTpUBaTh NPOKJIaAKY TpaH-
3UTOM TOJILKO TFa30IIPOBOJOB HU3KOTO H CPEAHErO
IABJICHUI TpH YCJIOBUM, YTO HA ra3oNpOBOJC HE

TABJIMIIA 16.11

MMHVMAJIBHBIE PACCTOSIHUSI MEXKY TA30TIPO-

BOJAMM M HHKEHEPHBIMU KOMMYHUKALMAMU,
PACIIOJIOKEHHBIMHY BHYTPH NTOMEI(EHMS

Kommynngaunu
M ycrpo¥icTBa

MHHAMaNBHBIE PACCTOSHAS OT
TasonpoBoJa B CBETy, M

NpH napauene- npH nepeceye-

HOMl NpoKJazke HAM
BnexTpoobopynoanue’
OTKPBITafA 3JEKTPONpO- 25 10*
BOJKA M30/HPOBAHHbIX
NPOBOJOB HITH M€K IPO-
xabenn
OTKpBEITas$ HJH TPOJIO- 5 1

XKEHHast B Tpybe 3nmekT- (OT Kpas 3aje-

POTPOBOJIKA naHHOH 60po3 bl
WM Tpy6bI)
TOKOHECYIIIHE JaCTH OT- 100 100~
KpPBITBIX (TOJIbIX) MEKT-
PONPOBOJOB HanpsxKe-
nuem o 1000 B
pacnpeeuTeNbHBIE  H 30 He ponyckaercs
KOMMYTALUHOHHbIE
SIIEKTPOLIATHI HITH IUKa-
(0]
Wmxenepubie  koMMy- Ipunumarotcs 2

HHKaluu (BOJONPOBOJ, 1O MECTY, NpH

KaHAJTH3ZUMS W JApYrde 310M NOJDKHA

Tpy6onpoBoabl) 0BeCneUnBATLCS
BO3MOXHOCTE
MOHTaxa, 6e30-
nacHo# 3Kcrya-
13UHH H PEMOH-
T& ra30npoBOJOB
H Tpybonposoios

.

* JlonyckaeTcsl mpeiyCMaTpHBaTh 1IEPECEYCHHE OCBE IHTelIb-
HBIX POBOJOB B XH/BIX H OOIIECTBEHHBIX 3JaHuAX 6e3 3a30pa pu
YCITOBHH 32KJIFOYCHHS 3TIEKTPONPOBO/IA B PE3HHOBYIO Wi 360HHTO-
ByIO TPYOKy, BICTYnaromyto Ha 10 cM ¢ KaxJIOH CTOPOHBI raso-
NnpoBOAa

ycTaHaBiMBaeTCs apMaTypa M obecnieansaercs bec-
NPENATCTBEHHEIH KPYTJIOCYTOYHBIA TOCTYII B TTOME-
LICHHE NepPCoHala, 0GCTYKHBAIOMIETO ra30IpoBOJ.

He ponyckaeTcsi NPOKNajKa ra3olpoBOIOB
TPAH3UTOM 4YEpe3 MO/(BAJIbHBIE HMOMEINEHHS, II0-
MEIICHUS B3PBIBOONACHBIX MPOM3BOACTB, CKJIAIBI
B3PLIBOONIACHEIX M TOPIOYHX MAaTEPHAajioB, MOMe-
IEHHS JIEKTPOPACHPEAEAMTENLHBIX YCTPOHCTB U
TMONCTAHIMIH, BEHTHJISIIIMOHHBIE KaMEpPhI, a Takxe
yepe3 HOMEIIECHHS, B KOTOPHIX Ta30MPOBOX MOXET
OBITE TIOABEPXKECH KOPPO3HM WM IOABEPraThCs
Harpesy.

VxazanHoe TpeOOBaHME He PaGNPOCTPAHIETCS
Ha IPOKJIAAKY ra3ompOBOJOB B IECTHHYHLIX KJIET-
xax, TamOypax, KOPHAOPAX XKIIBIX H ODOLIeCTBeH-
HBIX 3JaHHIM.

azonpoBobl, MPOKJIaALIBAEMBIE BHYTPH 110-
MEIICHUHA M B KaHaaxX, JOJDKHBl OKPAlUHBaThLCA B
JKETHIN nBeT. JJIs OKpacKH cielyeT mpeaycMat-
puBaTh CTOMKHE JJAKOKPACOYHBIE MaTepHAJIbl.
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16.6. OTBOA NMPOAYKTOB Cropanusi

OTBOA NPOAYKTOB CrOPaHMs ra3a OT ra3oBbIX
BoJIOHArpeBaTelieit ¥ Jpyrux npubopos, Tpebyro-
UMX OTBOJA Ta30B B ABLIMOBYIO TpyOy B HpoOek-
TAPYeMBIX 3[AHMSX, NPOM3BOJMTCA OT KaXIOTo
npubopa mo obocobnenHomy aeMoxomxy. B cy-
MECTBYIOUIMX 3MaHMSX JOMYCKAETCS IMPUCOCHUHE-
HHE K OJHOMY JLIMOXO/1y JABYX ra30BBbIX IPHOOPOB,
PACIONIOKECHHBIX HA OJHOM MIJIM Pa3HBIX JTaxax.

BBomsl TPOXYKTOB CrOpAHMS rasa B oOmmid
JBIMOXOJL JOJDKHBI HaXOJHTBCS Ha PA3HBIX YPOB-
Hax (we Omuxe 75 cM omuH OT apyroro). B ciyqae
HeOoOXOMMMOCTH YCTPOUCTBA BBOJOB B ABIMOXOJ
HA ONHOM YPOBHE CIEAYET CHENATh B JIBIMOXOJC
pacce¥Ky BBICOTOH He MeHee 75 cM.

B CyIIeCTBYIOMIMX 3JaHMAX NMPU OTCYTCTBHU
JLIMOXO/IOB JONYCKaeTCsi MpeayCMaTpHBAaTh YCT-
POHCTBO MPHUCTaBHBIX AbIMOXxoXoB. Ilpucoemune-
HHME ABIMOOTBOASAMIEH TPYOR! razosoro npubopa k
06opoTaM ABIMOXOJA OTONMUTEJILHON Te4H He JO-
NycKaeTcs.

ITpy IPHUCOSAMHEHUM K JBIMOXOMY IBYX BOJO-
HarpeBaTeliel WM Teveif IPOBEPAIOT, JOCTATOYHA
JM IWIOLaAb CeYEHMs AbIMOXOJa IS IpOIycKa
JBIMOBBIX (YXOASIIMX) ra30B, HCXOAA M3 YCIIOBHS
OHOBPEMEHHOTO TIOJIb30BAaHUA NIPHOOpaMH.

JI6IMOXO/IBI, KaK TPAaBHJIO, MPEJyCMaTPUBAIOT
BO BHYTPCHHHX KaNMTAJIbHBIX CTeHax 3xanus. Ilpu
HeoOXOAMMOCTH YCTPOMCTBA UX B HAPYXKHBIX CTe-
HAX TOJIIMHA CTEHKH ABIMOXOJA CO CTOPOHBI
HApYXHOM MOBEPXHOCTH CTEeHbI JOJDKHA OBITH JOC-
TATOYHOH A NpPEJOTBPAILCHUS KOHJCHCAIMH B
HeM Brard. TONIMHY CTEHKH ABIMOXOJA ONpejie-
as10T pacyeToM. TeMmepaTypa NpOAYKTOB Cropa-
HHS HA BBIXOJIC M3 HETro JOJIKHA ObITh HE McHee
yeMm Ha 15°C Bplme TeMmepaTypbl TOYKH POCHIL.
TIpy ONACHOCTH KOHAEHCALMH BJIATH MCTIOJIL30Ba-
H¥€ HEyTEIUICHHBIX ABIMOXOZOB IS OTBOJA HPO-
OYKTOB CTOpaHHS rasa He HOINycKaeTca M Tpeby-
ercsl UX YTEIUICHHE.

Ipubopsl KOMMYHaJIBHO-OBITOBOrO Ha3HaYe-
HHA (PECTOPAHHBIC TUIMTHI, MHHIEBAPOYHbIE KOTJIBI
H [Ip.) MOTYT TIPUCOEAMHATLCS KaK K obmeMy, Tak
1 kK 000cO0ICHHBIM ABIMOXOMAM.

JBIMOXOIBI HOJIXHBI OBITh BEPTHKAJLHBIMH,
6e3 ycrynos. JlomyckaeTcs YKJIOH OBIMOXONOB OT
BEPTUKAIM 1O 8° OTKJIOHEHMEM B CTOPOHY JO 1 M
npd 00eCTIeYeHHH IUIOLIaM CEYCHMS HaKJIOHHBIX
y4acTKOB ALIMOXOJA HE MeHee Ce4CHHs BEPTH-
KaJIbHBIX YYacTKOB.

IIpu oTBOJE HPOIYKTOB CrOPAHMS OT PECTO-

PaHHBIX IUMT H JPYTHX Ta30BBIX arperaroB KOM-
MYHQJILHO-OBITOBOrO HA3HAYEHUS [IOTYCKAFOTCS
TOPH30HTANILHLIE YYAaCTKH ABLIMOXOMOB 0OGlIei
JUTAHOM He 6onee 10 M. JIbIMOXOBI HOIXHBI OBITD
JOCTYNHBI JUI O4HCTKH. {7 0TBOA MPOIYKTOB
CrOpaHMsa MOXHO HPUMEHATH CTaJIbHbIC ABIMOBBIC
TpyOnl. BHe 3manus TpyObI JOJKHBI OLITH TEMJIO-
u3onuposanel. Pa3pemaercs mpeaycMarpuBarh
JABLIMOXOJBI B TTOJY.

CTeHKHM ¥ BBOJXOB JOJIKHBI OBITH FIaJKUME M
6e3 BeicTymoB. Ha Yepiakax uid B Ipyrux xonos-
HBIX TIOMEILEHHMSAX OBIMOXOX CIAEAYET YTEIISTD.

TazoBbie mpuboOpsl ¢ ABIMOXOHAMH COEIM-
HAIOT TpyOaMH U3 KpoBesbHOM cranu. Iliomans
ceueHus Tpyb6 nomkna ObITh HE MEHee TJIOIIAMAM
CeueHMs BRIXOAHOTO maTpybka rasosoro npubopa
HJIH YCTAHOBKH.

Ob6was [MHA TOPM3OHTAJIBHBIX Y4aCTKOB
COETUHUTENBLHONH TPYOBI BO BHOBb CTPOSIIUXCS
JIOMax He JOJIXKHA NPEBHIIATEL 3 M, a B CYMIECTBY-
FOIIMX — 6 M.

PaccTosiHie OT COCIUHMTENIBHON MBIMOOTBO-
agmeir TpyObl MO HECropaeMoro mOTOJIKa I
HECropaeMoif CTeHBI JIOJDKHO NPHHUMATLCH HE
MeHee 5 CM, IO JECPEBSHHBIX OUITYKaTYPEHHBIX
(TPyAHOCTOpaeMBIX) IIOTOJIKOB M CTEH—HE MEHEE
25 cM. Paspemaercs yMeHbLIEHHE YKa3aHHOrO
pacctosHus ¢ 25 m0 10 cM mpH ycioBuM OGHBKM
TPYAHOCTOPAEMBIX CTEH MJIM IOTOJIKA KPOBENLHOM
CTaJIBIO IO MHCTY acbecTa TommmHoi 3 MM, OGHB-
Ka JIOJIXKHA BBICTYHNATH 32 rabapuThl ALIMOOTBOIS-
mei Tpy6ul Ha 15 cM ¢ KaxI0# CTOPOHEI.

B coepusMTeNnbHBIX TPyOax MOMyCKacTCd HE
Gollee Tpex MOBOPOTOB, PAAUyC 3aKpPYIJIEHUS KO-
TOPBLIX JOJIXCH OBITH HE MCHEe AUameTpa TpyOwl,
YKJIOH B CTOPOHY I'a30BOro mpubopa Wil yCTaHOB-
kH—He Mmenee 0,01.

JmuHa BEPTHKAJLHOTO YYaCTKa COCAUHUTED-
HOH TpyOBI, cuMTasg OT HM3a TATPyOKa MO OCH
TOPU3OHTANBHOIO YYaCTKa, MOJIKHA ObITh HE Me-
unee 0,5 M. B moMemmenusx BeicoToll g0 2,7 M s
NpUOGOPOB € TATONpepLIBATENISMH JIONYCKAETCH
YMEHBIIEHHE BepPTUKaNbHOro yyacrka o 0,25 M, a
6e3 Tarompepsiateeii — o0 0,15 m.

JBIMOXOAB!I OT ra30BBIX OTOMMTEIBHBIX Iie-
ueli, PECTOPAHHBIX IUIHT, KAMSTHILHAKOB U IpY-
IUX IPHOOPOB, HE MMEIOIIUX TArOMPEPHIBATEINEH,
caexyer obopynoBarh Hmbepamu (3aCIOHKAMH),
TIO3BOJISIOLIUMM PETYJIMPOBATH TATY B ALIMOXOJE.
HInGeps! (3aCNOHKM) MOJKHBI MMEThL CKBO3HDLIE
HE3aKPLIBAIOMIMECS OTBEPCTHA AMAMETPOM HE Me-
Hee 15 MM. VcTtanoBKa 3aaBuxek M umbepoB Ha
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CoeIMHHUTENLHLIX TPybax 01 BojoHarpeBareneil k
IBLIMOXOJAM 3alperaeTcs.

Huxe MecTa BBOJIa COSIAMHUTENBHBIX TPYO B
IBIMOXOJl OCTABJISIOT «KapMam» C JHOKOM st
npouncTku. ['nybuna kapmaHa JoikHa OBITh He
meHee 250 Mm.

B masesqbHbIX U GJIOMHBIX ZOMax ycTpoicTBo
JIFOKOB B KaHajlax HeoO43aTeJILHO.

JsiMoBBIle TpyObI OT ra3oBbIX HpHOOPOB B
SKHJTBIX JOMaX BpIBOOST Ha 0,5 M BbLIIIE KOHbKA
KPBIIH IIPH PACHOJIOKEHUU HX TTO TOPU30HTAIIHA He
nmanee 1,5 M OoT Hero; Ha OTHOM YPOBHE C KOHbKOM
KPBIMIM, €CJIM OHM OTCTOAT Ha 1.5-3 M ot Hero;
HIXE KOHbKA KPBIIIH (HO HE HMXeE TIpAMOH, TpoBe-
JIEHHOM OT KOHbKAa BHM3 mox yrioM 10° k ropu-
30HTY) NpH yJaJieHud ux oT Hero Gomee 3 M Bo
BCEX Ciyvasx BeicoTa TpyGbl Haj mpuieraromeit
YACTDLIO KPLIIIK A0KHA Obirh He meHee 0,5 M, a

JUTS AOMOB C COBMEIICHHOW KpoBieH (miockoif
Kppiireii) - He Meree 2,0 M. Ecyiu G310 quiMoBoi
TpyObl HaxoasTcs GoJsiee BBICOKME YacTH 3[aHUS,
CTPOCHHS. MJIH JepeBbsi, IHIMOBEIC TPYOBL OT raso-
BbIX TIPUGOPOB M arperaToB BBIBOMAAT BEIILE rpa-
HHIBI 30HBI BETPOBOTO moAmopa (IIPOCTPAHCTBA,
KOTOpPOe HAaXONUTCS HIDKE JIMHUM, POBEACHHON
oA yriaoM 45° K TOpU30HTY OT HanGoJee BEICOKOH
YacTH 3[1aHUS WJIM JIepeBa).

JbIMOXOMbI  TOJKHBI ObITh 3ALIUIIEHBI OT
BO3/ICHCTBUS aTMOC(EPHBIX OCAIKOB.

YcTaHoBka Ha )lbIMOXO,ZEaX 30HTOB U Aedick-
TOPOB He JAONYCKAaeTCs

BemuuMHa paspexeHus (TATH) B ABIMOXOJE
IOJKHA o0ecnevyuBaTs OTBOJA TPONYKTOB Cropa-
HASL OT ras’oBbIX npubopor B atmochepy Ilno-
oAb CEYEHUA MOBIMOXOJOB W COCHUHHTEJILHBIX
Tpyb Ompe/ieNIIoT pacye1oM.

[JIABA 17. TA3OCHABXEHHUE XKWJIBIX U OBIMECTBEHHBIX 3JAHUI

17.1. BoiToBbIe ra3oBbie RPUOOPHLI

TLaatel razoBsle TpEAHA3HAYEHB! IS TIPUTO-
TOBJIEHUS. THMIMM M HarpeBa Boapl. ITo cmocoly
YCTAHOBKM OHM [IeNAThCS Ha HANOJbHBEIE M Ha-
CTOJILHDIE, & 110 MCIIOJHEHUIO - Ha IUIUTBI OCHOBHO-
ro MCIIOJIHCHUS M TOBBINICHHON kKoMbopTHOCTH. B
OCHOBHOM HCIIOJIHEHHH BBITYCKAIOTCH TUIMTHI C
JBYMSI, TPEMS UIM YETHIPpbMS TOpPEJIKAMH CTOJA U
yXOBKO# nisi paGoOTHl HA NMPUPOJHOM MITM CXKH-
MEHHOM Ta3ax M ¢ TPeMs TopelIkaMH CToJa, jay-
XOBKOH H mkadoM [Uis YCTAaHOBKH OaJUloHa co
CXMXCHHBIM raszoM [IpoaykTsl cropaHus rasa
TIOCTYNAIOT HEMOCPEACTBEHHO B MOMELIEHHE.

Annaparsl BoJORarpeBaTeJibHble NPOTOHHbIE
NpeAHA3HAYEHbI [UIS HeNpepbIBHOIO TOAOTpeBa
HpoTeKarolell BOALI, motpebisieMoii st ObITo-
BbIX HYXI, ¥ MOTYT OBITb WCHOJIL30BAHBI Ui
MHOIOTOYe4YHOro Boaopasbopa.

Bce mpoToYHbIC BOJOHArpEeBaTeNM OOGOPYAY-
FOTCS aBTOMATHKOM 0e301acHOCTH, 00ecnevuBaro-
el TpekpamieHde MOoAaYd rasa Ha OCHOBHYIO
rOpeJIKy TIpH OTCYTCTBHH Pacxoja BOALI YUIM CHH-
XEHUH €€ NaBJICHHS HIKEe MHHUMAJILHOIO, a Tak-
€ TIPM TIOTACAHUM TJIAMCHHM 3aIalIbHOH IOPETKH.

AnnapaThl TEIUIOBOW MOIIHOCTBIO  OoJee
9,3 xBt (800 xxan/u) 0Og3aTeIpHO MOJDKHBI IIPH-
COeNMHATLCH K ABIMOXOMY, OOecTeuMBaroLieMy
NOJHBI OTBOX TMPOXYKTOB CrOpaHMs ra3a oT BO-
nmonarpeBaresis. g OpeTOTBPAIEHUs OracaHust

OCHOBHO# TOPEIIKH TpH ONPOKUALIBAHWH TSTH BO-
JIOHarpeBaTesin CHabxeHbI TATOMpPepLIBATENEM.

TexHuueckass xapaKTepHCTHKa Hanbosnee pac-
TIPOCTPaHeHHbIX KOHCTPYKIUH BOAOHArpepateneii
npuBedeHa B Tabm. 17.1.

TABJIMUA 17.1
OCHOBHBIE TFXHUYECKHE JAHHBIE AIIMAPATOB
BOJIOHATPEBATEJILHBIX ITPOTOYHBIX TA30BbIX

3HaveHns 10Ka3a1enen a1 BOAO-

IMoka3arenn HarpeBaTeneil Moaenei
BIIT-20 BIIr-23 BIII-29
(Mon 3106) (Mox 3109) (moa 3202)
TennoBas MOUHOCTH, 20,8 232 29

KB (ixan)s) (18000)

KI1[ ne meuee, %
ObneMuas a0/ OKHCH
yrnepoaa B MNpoayKrax
cropatims, He 6onee, % 0,05
Japnesne Boabl nepes

annapaiom, Mila

(20000) (25000)
82

(krc/em?) 0,05 0,6 (0,5 6,0)
Pacxoa rasa, m>/y
NPEPOJHOTO 2,1 23 2,9
CKHKEHHOTO 0,78 0,87 1,08
Pacxon Boab! npH narpe-
Be Ha 45°C, qm*/Mun 5,5 6,1 76
TaGaputel, MM
BbICOTA (BKJIOYAS
TSCONPEPBIBATE D) 780 787 835
LUMpHHR 390 388 420
riyGHHa 295 311t 315
JuaMerp narpybka Ts-
TONpepLIBa1ENs, MM 140 140 135
Macca, xr 17,5 17,6 25
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TenioBble MOIIHOCTH U PACXOMABI Ta3a HaHbO-
Jee pACIpPOCTPAHEHHBIMH OBLITOBLIMHM T'a30BLIMH
npubopamu mpuBeneHsl B Tab. 17.2.

TABJIMIIA 17.2

HOMHWHAJBHBIE TEIJIOBBIE MOHIHOCTU U PACXOAbI

MPUPOJHOTO M CKXHAKEHHOTI'O T'A30B HEKOTOPhIMU
BBITOBLIMU T'A30BLIMU MPUBEOPAMMH

MpuGopst Temnopas Pacxop rasa, m3/u
MOIHOCTh,
xBr NPHPOAHOTO CKHKEHHOTO

(TBIC. KKAa/1/Y)

TLauTH! ra30BbIe HAMNONb-
Hble OCHOBHOTO MCIIOTHE-
HHA.

2-koH(pOpOUHBIE 7,2(6,2) 0,66 0,26
3-koH(opoUHbIE 9,3(7,9)- 0,85-0,94 Q0,33-0,36
10,2(8,7)
4-xoudopounse 12,4(10.6) 1,13 1,23 0,42-0,45
13,3(11,4)
AmiapaThi BOJOHarpeBa-
(€ IBILIE TA30BBIE.
PO TOUHbBIE 20,8(18)— 2,1 29 0,78 1,08
29{25)
emkocrHOH ABIT-80 7(6) 0,71 0,26

IMepecuer comeli ra3oBbix ropesok. Ilpu u3me-
HEHWM NIAPAMETPOB CHCHTaeMOro ra3sa (JaBJICHHS
WM TENJOTHL CTOPAHMS) IS COXPAHEHHS TEIo-
BOM MOIIHOCTA CJEJYeT M3MCHHTb AUAMETD BbI-
XOIHOrO OTBEPCTHS COTUIA Ia30BOH ropesiku.

Ilpu mepexone Ha [pyroe IaBJIEHHE rasa,
MMEIOLIIEro NPEKHIO TEIMJIOTY CropaHus, HOBLIN
JMaMeTp BLIXOAHOTO OTBEPCTUA ra3oBOro CoILIa
d,, MM, ONpeNeNIIOT 0 popmyJie

4
d, = dl\/Pl/Pza

rae d,—IuaMeTp BBIXOXHOTO OTBEPCTHsS COILTA NPH pa-
6ore Ha NPEXHEM PACYCTHOM MNABJIEHWH rasa, MM; p, —
pacyeTHOC HOMHHAJIBHOE MNABJICHHMC rasa nepena CormjioM
npexHee, [1a; p,—To Xe, HOoBOE, [la.

Ipu n3MeHEHUH TEIOThI CrOPaHus, IIOTHO-
CTM M JAaBJICHHA Ta3a TMEPEN COMJIOM HOBBIM qHa-
MeTp comnia d,, MM, ONpelelIfroT o hopmyJe

dy = di\/01/Q:/Pipa 00y, (172)

rac @, —pacxon rasa npexHeil TEIUIO Ikl Cropanus, M3/q;
0,-TO Xe, HOBOH TeIUIOTHL CropaHus, M3/4; p, —ILIOT-
HOCTb Ta3a MIPEXHETO COCTaBa, KI/M>; P, —To %e, HOBOTO
cocraBa, Kr/m°.

7.1

17.2. TpeGoBanusi K NOMeEUICHHSM,
B KOTOPBIX YCTAHAB/IHBAIOT
ra3oBbie NpUOOPLI

B Oydetax M kade KMHOTEAaTPOB M TEaTpoOB
YCTaHOBKA ra3oBOro o6opyJOBaHUA HE MOMYyCKa-

€TCd. B OGoibHMIAX M TOJNMKJIMHUKAX ra3ocHal-
KEHHE JOMYCKAETCS NPeAyCMATPUBATL TOJLKO B
LEHTPAJIbHBIX 3arOTOBOYHEBIX, MOMEINECHUSX LIS
TIPUrOTOBJIEHUS. THINM B J1aBopaTOpHAX, pa3Me-
LIAeMbBIX B OTJEJLHO CTOAIIMX 34aHMAX. Bo Bcex
1abopaTopuaX IONYCKAETCS MCHOJL30BATE CXKHU-
KEHHLIA ra3 M3 MOPTATUBHLIX 0ajUIOHOB.

B Kyxnsx meTcKMX sCiel M CalloB YCTAHOBKA
rasoBoro obopymoBaHus He pgomyckaetcs. Ha
TPEJNpPUATUAX OOIIECTBEHHOTO MUTAHMS, TOPTOB-
JiM, OBITOBOrO OOCHYXHBAHMS HACeIeHMS M Ha
APYTUX OPEANPUATHIX M B YYPEXICHUAX, pa3mMe-
LIAEMbBIX B XMIBIX 3/JaHUSX, YCTAHOBKA ra30BOTO
o6opynoBaHNs He MONMYCKAETCS.

He paspemraercs ycraoBka ra3osnix npu6o-
pOB:

B KyXHAX HJIM HOMEIIEHHSX, MPHUCTIOCOOICH-
HBIX 1O/ KyXHHM, 6€3 eCTECTBEHHOIO OCBELICHHS,
PacmoJIOkKEeHHBIX B MOJABANBHBIX TTOMENICHHAX;

B KYXHAX WJIM TIOMENIEHHMSX, MPHUCTIOCOOIICH-
HbIX [OJ KyXHH, KOTOPBIC PACHOJIOXCHLI B TON-
BaJIbHLIX M LOKOJIbHBIX 3TaXax, P razocHabxe-
HUM CXH)XEHHBIMH Ta3aMH;

B KOpHJOpaxX OOLLEro MoJib30BaHUs.

B KyxHSX KBapTHp, PACHOJIOXEHHBIX TOJ XKH-
JIIMM KOMHATaMH, PaspelIaeTcs YyCTaHOBKA TOJIb-
KO ONHON ra3oBOH TIIMTBEL. YCTAaHOBKA JPYrHX
ra3soBbIX TPHOOPOB B ITHX KYXHAX He HONMyCKa-
eTcsl.

He paspemaercs ycTaHOBKA ra3oBLIX BOJO-
HarpeBareNiell B BAHHDLIX KOMHATaX TOCTHHMII, JO-
MOB OT[bIXa, CAHATOPHEB, OOLICHKUTHIA.

He nomyckaercs ycTaHoOBKa rasoBbiX BOIO-
HarpeBaTeiell B KUJIBIX 3[JaHMAX BLIUIC TSTH 3Ta-
X€H C NEHTPANLHBIM FOPAYHM BOAOCHAOKEHHEM.

B xyxHSX KHIBIX JOMOB BBICOTOW B JECATDH
sTaxei u 6oec, a TakxKe B OOIIEKUTHAX (HE3aBH-
CHMO OT JTAXHOCTH) YCTAHOBKA I'a30BBIX IUIMT HE
paspeuIaercs.,

B HOBBIX XMIBIX paifoHax, rje HO TIOWAAH
3aCTPOHKH TpeobajatoT 3JaHUs BLICOTOH B Je-
CAThL 3Taxell M Ooyee, He cienyeT mpeaycCMATpPH-
BaTb YCTAHOBKY Fa30BBIX HIJIMT BO BCEX KUIIBIX
3JaHAAX.

lasoBLIE TITHTHI HAMOJBHLIE M HACTOJLHEIE
WM TaraHbl (WIHTHI 0e3 YXOBOK) paspeuiaercs
YCT4HABJIYBAThL B KYXHSX BBICOTOM He Menee 2,2 M,
AMEUX OKHO ¢ GopToukol, ¢pamyroit wmm
OTKPHLIBAIOMIEACS CTBOPKOW, BEHTHJISILIMOHHDIHA Ka-
HAJl ¥ €CTECTBEHHOEC OCBCHICHUE.

O6bem KyxHH AOJDKEH ObITh He Menee 15 M3 -
AN TUIMTHE HA YETHIPE TOPEIkH, 12 M3 - st M-
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THl Ha TPH TOPEJKM M 8 M-I TUIMTHI HJIHA
TaraHa Ha JBe FOPEJIKH.

KpoMe Toro, €ciiM B CYIMIECTBYFOHIUX KHIIBIX
3MaHUAX BBICOTA U OOBEM KYXHM COOTBETCTBYIOT
HOPMaM, YCTAaHOBKA IUIAT M TaraHoB paspela-
ercs:

B KyXHfX, HC HMCIONIMX BEHTHJISIMOHHBIX
KaHaJIOB; B OTHX Ciy4asx GOpPTOYKH WIH PpaMyTH
JIOJKHBI OBITH PAcIOJIOKEHB B BepxHelt 4acTu
OKHa;

B KyXHSX 0€3 OKOH TpM HAIMYAHMH B HHUX
BEHTHJISILIMOHHEBIX KaHAJIOB H OKOH ¢ (hOpPTOYKAMHU
Wi ppaMyraMi B CMEXHBIX HEXHIIBIX ITOMELIle-
HHUSX, KyAa U3 KYXOHb MMEIOTCS BLIXOMBI;

B KOPMIOpax HHIUBHIYANLHOIO INOJIb30Ba-
HMS IPH YCIIOBHH, YTO OHM UMEIOT OKHA ¢ GopTou-
KaMM uiu GpaMyraMu B BEpXHEH 4acTH.

Mexay TIMTON WJIM TaraHoM H TMPOTHBOIIO-
JIOKHOW CTEHOU [IOJKEH OBITH MPOXOJX HE MEHee
1 M, CTCHBI M TMOTOJIKM KOPHAOPOB M3 TOPIOYMX
MaTepraIoB JOJDKHBI ObITh OLUTYKATYDPCHEL

KyxHH, HEMOCPEACTBEHHO COODMIAIOIHECS C
XHIIBIMM KOMHATaMH, MOJIKHBI MMETh IUIOTHYIO
JIBEPhL M TEPETOPOJIKY.

B KyXHAX ¢ HAKJIOHHBIMH TIOTOJIKAMH, HMEIO-
IUMX BBICOTY B CDeIHEH 4YaCTH HE MEHee 2 M,
YCTaHOBKY ra3oBoro obopymoBaHHS CIEXYET Mpe-
IYyCMAaTPHBATh B TOH YacTH KyXHH, FJI€ BbICOTA HE
MeHee 2,2 M.

B cymiecTBYIOMMX XHIBIX JOMax, pacmolo-
KEHHBIX B CEJILCKMX HACENICHHBIX NMyHKTaX, MOMY-
CKaeTCd YCTAaHOBKA Ia30BbIX IJIMT B IIOMEIIECHUAX
BBLICOTOKO HE MEHee 2 M.

B oTuX cnydasx KyXHd HIM TIOMEIICHHE, IIie
yCTaHaBIMBAeTCA ra3oBas IUIMTA, JOJKHA UMETH
OKHO ¢ bopToukoil Wi dpamyroi, a B foMax, He
MMCIOIIMX BBIACICHHON KyXHM, OOBEM mOMEIIle-
HHS, [JI¢ YCTAHABJIMBACTCS ra3oBas IIHTa, JOJIKEH
ObITh B ABa pa3a GONBLUIMM, YeM JUIS COOTBETCT-
ByIOIEH TUIATHI, YCTAHABJIMBAacMON B XKHIOM
JTIOME.

VcTaHOBKY ra30BsIX IUIMT BHE KIJIOTO AOMa
JIOTYCKACTCS TIPEAYCMAaTPUBATD B JICTHUX (HEOTam-
JBaeMbix) KyxHsax. I[Ipu oToM BhicoTa M 00beM
JIeTHeH KYXHH AOJDKHBEI OBITH HE MEHEE 4eM IS
COOTBETCTBYIOIICH IUIMTHI, YCTaHaBIMBaeMOH B
KUIJIOM JIOME,

I'azoBbIe BOMOHArpEeBATENH C OTBOJOM HpPO-
JYKTOB CrOpaHUs B ABIMOXO/IBI MOI'YT YCTAHABJIH-
BaThCS B KyXHSX KBapTHUDP, MMEIOIIMX BEHTHIISA-
IHOHHLIM KaHal. [IBepH TOJKHBI OTKPHIBATLCH
Hapyxy. OOBeM TOMCIHECHUS NOJDKEH OBITH He

menee 7,5 M3 TIpM YCTaHOBKE BOJOHATpPEBATENS
MPOTOYHOTO THMA U 6 M> TIPH YCTaHOBKE BOJOHAT-
peBaTess eMKOCTHOTO THIA.

IazoBbie MaJIOMETPaXXHBIE OTOIMHTEJLHEIE
KOTJIBI, MJIA EeMKOCTHbIC Ta30Bble BOJOHAIpEBa-
TEJIH YCTAHABJIMBAIOTCA B HEXKMIIBIX TTOMEIIEHUAX
o6semoM He Menee 7,5 M. Ilpu ycTaHOBKe B
KyXHe KOTJIA MM E€MKOCTHOTO BOJOHArpeBaTeNs
06heM IoMemeH s JOJKEH OBITh Ha 6 M3 GoJblue
HEOOXOAUMOTO IS YCTAHOBKM TaM I'a30BbIX ILUIAT,
B onHOM ToMelneHHH JONYCKAeTCSd YCTAHOBKA
He Ooyiee HABYX EMKOCTHBIX BOJOHArpeBaTesei
MM JBYX MAaJIOMETPaXHbIX  OTOIHATEIbHBIX
KOTJIOB.

VcTaHOBKa yKka3zamHBIX MPUOOPOB B BAHHEIX
KOMHATaX U JICTHHX KYXHSX HE JOIMYCKAETCH.

IMoMermenus, B KOTOPBIX YCTAHABJINBAIOTCS
BOJOHArpeBaTeNy, JOJDKHBI UMETH IUIsi TIPHTOKA
BO3/yXa pEleTKH cedeHueM He menee 0,02 m? B
HIKHEH 4acTH JABEpH (CTEHBI) MM 3a30DbI TAKOM
K€ TUIOMATH, KOTODBIE DPaCIONaraloTcs Mexay
NBEPLIO U TIOJIOM.

IazoBbic OBITOBBIC XOJOMWJIGHHUKH MOTYT
YCTaHABJIMBATHCA B KYXHSAX MJIM B BEHTHJIMPYEMEIX
KOPHIOPAaX, H30JUPOBAHHBIX OT JKHJIBIX MOMEIe-
HMI TBepSAMH WM pa3IBHXHBIMHU NEPETOPONKAMA,
VBenuueHuss 00beMa KyXHH IpH YCTAHOBKE raso-
BOTO XOJIOOAUJIBHUKA He TpeOyeTcd.

B 3panusx noboro Ha3HAYEHHS TOTKH rasy-
(UIMPOBAHHBIX OTONMUTENBLHBIX HEYeH OJIKHEI
pacmosiaraThesi CO CTOPOHBI KOPHIOPA WA IPYro-
ro TIOMELICHHUS, HE TpeaHa3HAYEHHOro IS /-
TenabHoro mnpeboiBanus Jrogei. Ilomemnenus, B
KOTOpPBIC BHIXOMAT TOTKH ra3H()UIMPOBAHHLIX Tie-
Yei, MOJDKHBI HMMCETh BCHTWISIMOHHBIA KaHal,
OKHO ¢ (GOPTOYKOH HJIM JBEPb, BHIXONMUIYIO Ha-
PYXy, B KyXHIO MJI1 B TamMOyp.

Ilomermenys, B KOTOPBIX YCTAHABJIMBAIOTCA
ra3oBble KaMHMHbBI HJM KalopuQepbl, TOJKHbL
HMETH OKHO ¢ (DOPTOYKON MM BEHTHJISIIMOHHEIA
KaHaJI; OTBOJ MPOJYKTOB CTOPAHHS IPOH3BOTATCS
4epe3 JLIMOXOM.

17.3. Pa3Menienne ra3oBbiX HpHOOPOB

Ipu pasMeneHuu ra3oBbIX NPHOOPOB A0MK-
HBl OBITH COOIIONCHBI CIICAYIONIHE DPACCTOSHHUS,
MM (HE MEHee):

OT CTEHKH IUIATBI JO CTeHBl . . . . . .
Mexay IUTMTOR M IPOTHBONONOXHOM creno# (npoxo)1000
MeX/y BBICTYNAIOMHMH JacTsMM NJATH H BOJOHArpe-

Batesasmu (o ropuwsomranmu) . . . . . . . . 100
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OT IUIHTBI HJA TaraxHa no 0aNJIoHa CO CKWKEHHBIM

razoM . . . 500
OT paamaTopa OTOIUIEHHS WJH nedn 1o ﬁaJmox-la co
CKIKEHHBIM  Ta30M - ... . . 1000
OT TONOYHBIX ABEPOXK NEYH O 6annoﬂa €O CXIDKEHHBIM
Ta’oM .o P . 2000
Mexay 3amHel mﬂxoﬁ XOJIOfMILHAKA H CTEHOH No-
MEIeHAA Ce e e . . . Lo .50
Mex1y NPOTOYHBIM Bononarpenarencu H Hecropaemoﬁ
crewod . . - - R .20
MexcTy eMKOCTHBIM BOJIOHATDEBATENEM HIIH MAJOMET-
paxHBIM KOTJIOM M HecropaeMoii cremod . . . . 100
Mesx/ly Tonko# EMKOCTHOrO BOJOHATPEBATENs WA Ma-
FOMeTpaXHOT0 KOT/a M CTeHo# (mpoxox) - . . . 1000

B KyXHSX C ICPEBSHHBIMH HEOLUTYKATYPEHHbI-
MH CTCHAMM B MECTE, T YCTaHaBJIMBAIOT BOIO-
HarpeBaTeNb, TUTATY MM Taras, cjienyer mpemyc-
MATPUBATH M3OJISILMIO CTEHBI INTYKATYPKO#, acbo-
danepoii, KPOBENBLHOMN CTaJbIO 1O JMCTY achecTa
TONMUMHOA 3 MM MM BOMJIOKY, NPONMTAHHOMY
[JIMHSHBIM PacTBOPOM.

N3onsuus CTCHBI IPH YCTAaHOBKE IUTUTEHI IIpO-
M3BOJUTCA HETIOCPENCTBCHHO OT YPOBHS INOJja, a
TP YCTAHOBKE TaraHa—oT HMDKHETO €ro yPOBHS,
OHa JOJDKHA BBICTYyHaTh Ha 100 MM B CTOPOHBI M
He menee ueM Ha 800 Mm cmepxy. [epeBsiHHBIC
OCHOBaHH$, Ha KOTOpBIC YCTaHABIMBAIOT TaraHbI,
00uBalOT KPOBENBHOH cTajpio 1o  acbecty.
PaccrossHHe OT  HEM3OJIMPOBAHHOH  GOKOBOM
CTGHKM IYXOBOTO LuKada MO NEPEBAHHBIX CTEHOK
BCTpOeHHOM Mebenu JomkHO OBITH HE MeHee
150 mm.

VcTaHABIMBATh OPOTOYHBIE BOJAOHArpeBaTe-
JH HAa HECTOPAaEMBIX CTEHAX CHEAYET C 3a30pOM
20 mM. [Ipu ycTaHOBKE HA TPYOQHOCTOPACMBIX CTe-
HaX (/IepEBSHHBIX OINTYKATYPEHHBLIX) PACCTOSHHE
OT CTeHBl /IO BOJOHATPEBATENS JOJDKHO OBITL He
Menee 30 MM.

VcTaHaBIMBaTh BOJOHArpeBaTCIIM HAa JEpe-
BSIHHBIX HEOIITYKATYPEHHBIX CTEHAX 3alIpellacTCs.
Wsonsuus CTeH U1 €MKOCTHEIX BOJOHArpeBaTe-
it BHINOJIHAETCA TakK XK€, Kak JUIst MPOTOYHBIX.
[ToBEPXHOCTH CTCHBL AJIsL M30MISAIMA 0OHBarOT Kpo-
BeJIGHOM CTambio To achecTy TOMIMHOH 3 MM
(06uBKa NOJDKHA BBICTYNIATD 32 rabapuTsl Kopmyca
pojoHarpeBaresns Ha 100 mMm).

[Ipn yCTaHOBKE BOJOHArpEBATENS Ha CTEHE,
00MUIOBAHHON TJ1a3yPOBAHHBIMH IIMTKAMM, TCH-
nopyro m3oysiuio He paenaror. Ilpm ycramoske
BOJIOHATPEBATENI Ha JCPCBAHHOM KONy BBINOJI-
HAIOT MPOTUBONOXAPHYIO M30/IAIHMIO U3 KPOBEJIb-
HOU cTaym mo acbecry.

['a30BbIe CYETYMKH YCTAaHABJIMBAIOT B TOME-
[EHHAX, OOOPYIOBAHHBIX BBLITSKHOM BEHTHIIS-
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Puc. 17.3. YcTaH0BKa eMKOCTHOIO T230BOFO BOAOHAYPEBATENb-
HOI'0 annapara

nhel (B MecTax, MCKJIIOYAIOMMX BO3MOYXHOCTD
TIOBPEXKICHUS CYCTYMKA). YCTAHOBKA CYCTYHKOB B
SKHJIBIX TOMECINCHUAX, BAHHBIX KOMHATaX, CAHM-
TAPHBIX Y37aX M JICCTHHYHBIX KJIETKax HE AOMy-
ckaercs.

s yseta pacxofa ra3a B KOMMYHJILHO-0blI-
TOBBIX M OOLICCTBEHHLIX 3MAHHAX Ta30BbIC CYCTYH-
K# (pacxomoMephl) TOJDKHBI YCTAHABIUBATECH HA
obmeM BBoae rasonpoBojga wmu B I'PIL. Ilpum
HeoOXOMMMOCTH YYeTa pacxofa rasa IO Iexam
HJIM ATPETaTaM YCTAHABIIMBAIOT AOHOJIHHUTEIILHBIE
CYETYUKH.

BapuanTihi pasmerenus 4-koHGOpowHOi ra-
30BOH TUMTHI, NPOTOYHOrO BOJOHArpeBaTeNs H
eMKOCTHOro Bojonarpesaresis ABI'-80 mpusene-
HBl Ha puc. 17.1-17.3.

17.4. OcoGennocTu ycTpoiicTBa
BHYTPEHHHX I'a30HPOBOIOB
B KHJILIX H OOLIECTBEHHBIX 3TAHHANAX,
4 TAKKe KOMMYHAILHO-OLITOBBIX
HpeAnpHSITHAX

Ha raszonpoBoZiax B XXHJIBIX H OGIIECTBCHHBIX
3MaHUSX, JCTCKHX YYPEXKICHHAX, Y4eOHbIX 3aBeje-
HHSX, MAara3uHax, MapuKMaxepCkuX M T. II. OTKIIFO-
YalomuMe yCTpoicTBa yCTaHABIHBAIOT:

HA BBOJAX B 3JaHMS;

TP YCTPOHCTBE OT OMHOTO BBOJAA ABYX H
foJiee CTOSKOB — Ha KakIOM CTOSIKE, OOCITyKUBAIO-
meM 0oJiee YeTHIPEX ITAXEIH;

mepea CYeTIMKAMU (TIPH MX HAJIMYHH);

nepe]l Kax/AbIM Ta3oBBIM HPHOOPOM, TIEYBIO
HIJIA APYTHM arperaTom,

Ha OTBETBIICHHAX K OTONHTEILHBIM TeYam
win npubopam.

Ha rasonpoBojax mepel ropesikaMu Ia30BLIX
GBITOBBIX HPHOOPOR, MMIIEBAPOYHBIX KOTJIOB, Pec-
TOPAHHBIX TUIAT, OTONHTENBHBIX TIEYeH U APYroro
000pyAOBaHUS YCTAHABIIMBAIOT TIOCIEIOBATEIHLHO
JIBa OTKJIFOYAIOHIMX YCTPOHMCTBA: OJHO MK OT-
KJroYeHud Beero npubopa (obopymosaunus), a Bro-
poe I OTKJIFOUCHHS OTAEIBHBIX IOPEJIOK.

BBOaBI Ta30MpPOBONOB B MIBIE 33aHHS
JTOJIKHBI TIPEAYCMATPHBATLCS B HEXHIIBIE, TOCTYIl-
HBIC I OCMOTpa Tra3ONpPOBOMOB TOMEIICHHS
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Puc. 17.4. BapnanT oTKpLITOr0 LOKOJILHOI0 BBOIA

! Tpyba 3ammTaas, 2 wkad; 3 ¢QyTasp; 4 ueMeHTHONECYaHBIR
pacTBop
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(HampuMep, JICCTHHYHBIC KJIETKH, KyXHH, KOpH-
AopbI)

YcTpoiicTBo BBOAOB ra3oNnpoBOJOB HH3KOTO
JIABJICHHS. B TEXHUYECKUC TIOATIONLS U TEXHUYCCKUE
KOPHAODPH! M PAa3BOAKA TIO ITHM HOMEINEHUAM B
KWIBIX M OOILECTBEHHBIX 3/IaHUAX HOTycKaeTcs
TONBKO TPHW HOABOAKE K YKA3aHHBIM 3/aHHAM
HAapyXHBIX ra30MPOBOAOB BO BHYTPUKBAPTAILHLIX
KOJIIEKTOpax B COOTBETCTBUM C TPeOOBaHUAMM O
NPOEKTHPOBAHUIO BHYTPUKBAPTANILHLIX MHXKCHED-
HbIX KOMMYHHKaIMii B KOJUIEKTOpax M TEXHM4e-
CKHX KOPHIIOpax

BBO/JBI Ta30mpoOBOXOB B OOIIECTBEHHHIE 3/1a-
HHA, 3JaHUS OPEIIPUATHH OOIEeCTBEHHOrO MUTAa-
HAS B OOBCKTOB KOMMYHATIBHO-GBITOBOIO Ha3Ha-
YeHUd Ha/JIEXKUT IPeIyCMATPHBATH B JICCTHHYHEIC
KJIETKH MM HETIOCPEJICTBEHHO B MOMEIICHHUS, T/IE
YCTAHOBJICHBI ra30BBIE TIPHOOPEL.

VCTpOWCTBO HOKOJBHBIX BBOAOB ra30mMpoOBO-
OB IOTIYCKAaeTCs B 3/1aHHA BCEX Ha3HaveHUit. Ba-
pHaHT OTKPBITOTO HOKOJILHOTO BBOAA TIOKA3aH Ha
puc. 17.4

[Mpoknaaka ra3onpoBOOB CXKMKEHHOTO rasa
B TEXHMYECKUX KOPHIOPAX, TEXHHYSCKMX TTOTONbSIX
W NoJBaJiax He paspeiliaeTcs.

lasonpoBoAsl B TEXHHYeCKHX KOPHAOpaX,
TEXHAYECKUX MONNOJbAX M HOABaJaX BLITMOJIHA-
JOTCS HA CBAapKe; YCTAHOBKA 3aOPHOM apMaTypbl

He paspemtaercs. I'azonpoBoa cienyer pasmMemars
B yIOOHOM IS OCMOTpa M PEMOHTAa MECTE.

BBOI[I)I ra3olpoOBOAOB B KMJIILIC AOMA CEIIb-
CKOTO THIIA AODKHEI OBITH [OKOJIBHBIE (HAPYXHOM
TIPOKJafKK)

He nomyckaercst ycTpauBaTh BBOJBI ra30mpo-
BOJOB B MAIWMHHBIC OTACIACHUSA, BECHTUIISIUOHHBIC
U MTOBbIe KaMEPEI U LUIAXTHI, TOMENIEHHS CKJIa-
0B, MyCOpOCGOPHHKOB, DJICKTPOPACTPEeACIIATEIb-
HBIX YCTPOHCTB.

lazonmpoBoabl B KHIBIX 3JaHHAX CJeayeT
HPOKJTAABIBATL OTKPHITO.

B xuibix 3IaHUAX Ia30BBIC CTOSKH, KaK 11pa-
BHJIO, IPOKJIAALIBAKOTCA B JICCTHUYHLIX KJICTKAX H
KyxHsx. [Ipokiafka CTOSKOB B XHIBIX TOMeIIe-
HHAX, BAHHBIX KOMHATaX M CAHUTAPHBIX y3jlaX HE
paspcinaercs.

B 371aHUAIX HAa CTOSKax W pa3dBOASHIMX raszo-
TIPOBOJIAX YCTAaHOBKA MPOGOK He paspemaercs. Ha
[OKOJILHBIX BBOJAX Ia30TMPOBOIOB IPOOKH MOXHO
yCTaHABJIMBATH TOJIBKO CHApyxM 3Mamus. [IpoGxu
JOJDKHBI ORITH qUaMeTpoM He Gojiee 25 MM.

I a30upoOBOJABI, NPOKJIAALIBACMBIC B XHJBIX
NOMENICHUAX K OTONMUTEJIBHBIM le’IﬁOpaM Hu 1ne-
4YaM, NOJDKHLI MMCTE MUHHUMAJILHYIO JUTHHY.

Pe3p6oBrle coemMHEHMS Ha ra3onpoBOMAax,
TIPOKJA/IBIBAEMBIX B XHJIBIX MOMEUICHUSX, IOIY-
CKAIOTCHd TOJBKO Y apMaTypsl H TOPEJOK.

TJIABA 18. TA3OCHABXEHUE MPOMBIIIJAEHHBIX [TPEAMTPUATHIA

18.1. OcHnoBHble TpeGoBaHHs,
npeabsBIsieMble K Ta3H(pUIMpyeMbIM
1eXaM H ra3onoTped Isionmm
arperaTam HpOMBIDLIEHHBIX
npeANpHATHI

DAeKTPOOCBEIeHHE Ta3HPUIUPYEMDBIX LEXOB
TMPOMBILUJICHHBIX TPCAIPUATHH M KOTEJIbHBIX JOJIK-
HO COOTBETCTBOBAThL TPeOOBAHUSAM OCHOBHOTO
NpOH3BOAICTBA.

B oTonuTenbHBIX KOTENLHBIX, BCTPOCHHLIX B
3JaHKs, TTOMUMO OCHOBHOTO 3JICKTPOOCBEIICHHS,
BLITIOJIHEHHOI'O B HOPMAJIbHOM HCTIOJIHEHUH, JOJIX-
HO MMETHCH JIEKTPOOCBELICHHE C apMarypoit Bo
B3PBIBO3ALIMLIEHHOM HCTIOTHEHUU € CAMOCTOSITEND-
HOM 2JICKTPOIIPOBOIKOH U PAa3MEINCHAEM BBIKJIFO-
vatens W MNpeJoXpaHHTeNls BHE HMOMEIIEHHS Ko-
TENpHOM DTO OCBelICHHE UCTIONB3YEeTCs IPH HOJ-
roToBke Ta3u(UuUpyeMbIX KOTEJBHBIX K ITYCKY.

JNexTPOABUraTeN! U MyCKOBas alIapaTypa K

BBLITSKHBIM BEHTHJIATOPAM, KOTODLIE YCTAHABIIH-
BAIOTCA B TMIOMCILCHUSAA Ta3UGHIUPYEMEIX OTOIM-
TEJbHBIX KOTEJILHBIX, BCTPOCHHLIX B 3[JAHAS, NOJIX-
HbI OBITH B3PLIBO3AIIHIIIEHHBIMA B COOTBETCTBHH C
TpcboBanuamu IIYD BenTwisums npousBoncT-
BEHHBIX W HPOU3BOACTBEHHO-OTOMHTENbHBIX KO-
TEJIGHBIX, @ TAKKC NEXOB HPOMBIUIIICHALIX H KOM-
MyHaJIBHBIX TPEATPHATHHA JOJIXKHA COOTBETCTBO-
BaTh TpeboBanusM CHull no pasMewenHomMy B
HHUX TPOM3BOACTBY. JJOMOJIHUTENLHBIC TPeGOBAHKS
K OTHM MOMENICHUAM 110 BEHTH/ISIUM HPA UCHOJIb-
30BaHUM ra3oBOrO TOIUIMBA HE MPEABABIAIOTCA.
B noMemeHHAX BCTPOEHHLIX OTOMMTEILHBIX
KO1EJIbHBIX JIOJDKEH 00eCTIeY4MBATHCS TPEXKPATHBIN
BO3AyX000OMeHn B Tewenne 1 4. O6beM Bo3myxa,
HeoOxoauMoro Ui obecreueHns CXKUraHds rasa,
CeAyeT YUYHTHIBATh OTMOMHHTENLHO [IpuTOK BO3-
JlyXa B NOMEHICHHE NOJDKCH OCYIIECTBIATHCA 3a
KOTJIaMH, a CTO y/JaJleHHE —H3 BEpXHei 30Hb1. ITpu
UCHO/Ib30BAHMU CKMKEHHBLIX TA30B y/AJICHHUE BO3-
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JyXa W3 TIOMemmeHus (He MeHee %/y Bo3gyxoobme-
Ha) AOJKHO MPOM3BOIUTBCS M3 HMXKHEH 30HBL

ITomemenne ra3suduuupoBaHHONR KOTEIHHOM,
BCTPOCHHOH B JKUJIOC MJIM OOIIECTBEHHOE 3aHMuE,
IOJIKHO HMETh CAMOCTOSATENLHBIN BBIXOJ, HE CBS-
3aHHLIN C BLIXOAAMH U3 APYrHX MOMEIICHHIA.

PaccTogHMe Mexky BLICTYNAFOIMUMH 4aCTSIMH
ra3oBBIX FOPENIOK (MJIM apMaTyphl) H CTEHAMHU HIITH
JPYTHEMH YACTSIMH 3[1aHUH IOJIKHO ObITh He MEHee
1M

Tonku ¥ ra3zoxoab! KOTJOB, ne4ed ¥ Apyrux
ra3onoTpebIsIommX arperaros 060pyAyIOT B3pLIB-
HBIMM KJIATITAHAMH, YMECHBUIAIOIIMMH HOCJIEACTBUS
B3pPbIBA ra3oBO3/yIIHOM cMecH. B3priBHLIE Knama-
HBI JOJIXKHBI OTKPHIBATHCS B CJIydae B3PHIBA raso-
BO3/YIIHOM CMeCH M COpachiBaTh M30BITOYHOE
[ABJICHHE B MOMEIICHUE WK OKPYXAIOIYI aTMO-
cdepy. Knamansl U3roToBISIOT B BUAC OTKHUIHBIX
HJIM BMAa3aHHBIX B OOMYPOBKY HJIM CTGHKH MeTal-
JIAYCCKMX (YTCPOBAHHBIX ABEPOK 0e3 3amOpHBIX
IEKOJIT. B3pLiBHEIC KNIanaHbl CeAyeT YCTaHABIH-
BaThb B BEPXHMX 4YacTAX TONOK M TIa30XoJoB, a
TaKXKe B MeECTax, Il BO3MOXHO obpasopamue
ra3oBBIX «MECLIKOBY.

Ha' npoMBINUICHHBIX TIe9aX C OTBOAOM IIPO-
JIyKTOB CrOpaHHS TMOXN 30HT WM B IIEX YCTAHOBKA
B3PBIBHBIX IPEAOXPAHHTEIBHEBIX KJIATIAHOB HE 005~
3aTeNbHa.

B3phIBHBIC TIPEXOXPAHUTENLHBIC — KJIATIAHBI
JIOJDKHBI  PacmoJiaraThCsi B MecTax, Oe3omacHBIX
ans obcnyxuBaromiero nepcoxHana. Ilpu nepo3-
MOXHOCTH YCTAHOBKH B3DLIBHLIX KJIAlldHOB B Ta-
KHX MecTax CleyeT NpeJyCMOTPEThb 3aIUTHBIC
ycTpoiicTBa Ha ciydadl cpaGaTbiBaHusl KiIalaHa.
Ilromans OAHOrO B3PHIBHOIO KJIANlaHA, YCTAHAB-
JIMBAEMOIO Ha MPOMBIUUICHHBIX arperaTax, AOJIK-
Ha ObITh He Meree 0,05 M. O6was miomags u
YUCTIO YCTaHABJIMBAEMEBIX B3PLIBHLIX KJIAMaHOB
onpezensiercs u3 pacdera 0,05 M2 Ha 1 M> BHYT-
peHHEro ob6seMa TOTKH U ra30XOR0B MPOMBIIILICH-
HOTO arperara.

Kaxapiil KOTEeN C KAMEPHBIM CXMIAHUEM TOII-
JIABA JOJKEH OBITL CHAOXEH B3PLIBHBIMM MPEIO-
XpaHHTEJIbHBIMH KJIAlaHAaMH, YCTaHABIIMBAEMBIMHU
B 0OMypOBKe TONKH MOCHEIHErO razoxoja KorJia,
3KOHOMai3epa M 30JI0YJIOBHUTEJNS.

B kornax mpousBomuTesbHOCTRIO 10-60 T/4
o0mras WIOMANb CeYCHUS B3PBIBHBIX NMPEAOXPAHU-
TEJbHBIX KJIAMAHOB, YCTAHABJIMBAEMBIX B BepxHEH
4acTH OOMYpOBKM KOTJIa HAJ TOMKOH, MOJKHA
6bTh HEe Menee 0,2 M2

Ha xaxaoM u3 TIEPeYMCIICHHBIX Ia30X0J0B,

KpOMe TOUKH, YCTAHAaBJIMBAETCA HE MEHee [BYX
B3PBLIBHBIX NPEOXPAHUTENBHBIX KJIATaHOB ¢ 00-
el TOMmIaablo CeueHHs He MeHee 0,4 M2

B3phiBHBIE NPEMOXPAHUTENbHBIC  KJIATAHE!
MOXHO He YCTaHABJIMBATh B OOMYypOBKE OMHOXO-
JIOBBIX TIO JBIMOBBIM ra3aM KOTJIOB ¥ B ra30X0/1ax
nepen AbIMOCOCAMH.

Jnsa mpoBeTpUBaHUA TOHOK HepaboTarommx
KOTJIOB B BEPXHEH 4acTH MMOEPOB, YCTAHOBJIEH-
HBIX B 6OpOBax, mpeAycMaTpPHBAIOTCS OTBEPCTHUSL.
JyaMeTp 3THX OTBEPCTHH 3aBHCHT OT KOHKPETHBIX
YCJIOBHii, HO JOJDKEH OLITH He MeHee 50 MM.

Eciiz NpOMBIIUICHHBIE arperatrsl IIEPeBOAST
HAa Ta30BOE TOIJIMBO, PacyeTOM HPOBEPAIOT [0-
CTATOYHOCTL TIJIOMIANH CCYEHHS ABIMOX010B (6o-
POBOB) IS OTBOJA MPONYKTOB CrOpaHHS Tra3a.

Ipn ucnos»30BaHAM Ta30BBIX TOPEJIOK C MPU-
HYAUTENLHOHA TOJaYel Bo3ayxa Heobxomumo obec-
TICYMThL aBTOMAaTHYECKOE OTKJIIOMCHHE IONaYH rasa
B FOpPEJIKHM NIPH DANCHUH JABJICHUS BO3OYXa HWKE
ycTaHOBJIEHHOro mpenena. Ilepex ropenkamu, B
KOTOpbIE TOJAETCd rOTOBAsl Fa30BO3/YIIHAS CMECh,
JIOJIKHBI OBITh YCTAHOBJICHBI OTHENpErpajuTeny,
BBITOJIHCHHBIE M3 JIATYHHOM MJIM CTAJIbHOM CeTKH C
pa3MepamMu siyeek B cBeTy Be Gonee 1,5 x 1,5 mm.

Ha arperaTtax, IMEIOIIHX ABIMOCOCHI, HPEAyC-
MaTpuBaeTcd GIOKHPOBKA, OTKIIOYAOMmIas moja-
9y Ta3a MpU OCTAHOBKE ABIMOCOCA.

ITpu razoo60pyAOBaHHH MPOMBILLICHHBIX lie-
XOB yCTaHABIIMBAIOTCS CJIENYIOIIUE KOHTPOJIBHO-
H3MEpPHUTEIbHbIE TIPHOOPHI:

MaHOMETp IS 3aMepa MaBJICHHUS Ia3a Ha
BBOJIE ra3onmpoOBO/Aa B 3/IaHHE;

MaHOMETP Ha ra3omnpoBoOjie Hepe]] TopeskaMu
y KaXJ0ro ra3soucIoJIbL3YIOIEro arperara;

MAaHOMETDP Ha BO3AYXOUPOBOAE HEPER ropei-
KaMH y KaXJOro W3 arperaTos, UCHOJIb3YIOLIUX
ropejiky ¢ IPUHYAMTEILHON Tomadeil Bo3ayxa;

TATOMEPHI [T H3MEPEHUS PA3PEeXKEHUs B TOM-
Kax arperarTos;

npuGOPHL TS U3MEPEHNS] KOJIMIECTBA Pacxo-
AyeMoro rasa. ‘

Kpome Toro, ciefyer yCraHaBIMBAaThL KOHT-
POJILHO-H3MEPHUTENbHEIE TPHOOPEI, Tpebyromuecs
Ui o0ecTeYeHUs COOTBETCTBYIOIINX TEXHOJIOTH-
YeCKHX DPEXHMMOB JJIM KOHTPOJS 3a Ka4eCTBOM
cxuranus rasa. Ilepen xaxnabiM mpHOOpoOM mpe-
JyCMaTPUBAETCS OTKJIIOYAIOINEE YCTPOHCTBO.

I"asuduuupyembiec NPOU3BOICTBEHHLIE arpe-
raThl JOJIXKHBI ObITH 0OOPYIOBaHBI aBTOMATHKOU
6e3onmacHOCTH, obecneyMBaIOIEeH TIPEKpaleHne
moJa4Yy raza mpH:
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HeJONYCTHMOM OTKJIOHCHHHM HABJIEHHA rasa
OT 3aJaHHOTO;

NoracaHuy IJIAMEHH Y pabodnx ropesiox wim
TPyl FOPEIoK, 0ObEAMHEHHBIX B OJIOK;

yMEHBIIICHUM pa3pexXeHus B Tonke (i arpe-
ratoB, 060PYAOBAHHBIX ABIMOCOCAMH HIJIE HHXEK-
UMOHHBIMH T'OPEJIKAMHM);

NOHWXXEHHH NaBJICHUA BO3AyXa ([ arpera-
TOB, 060PY/IOBaHHBIX TOPEJIKAMHU C IPHHYIHTEb-
HOM Mojauei BO3ayXa).

Honyckaercs He 0o6OpyROBaTE NPOM3BOACT-
BCHHBIE arperaTthl aBTOMAaTHKOH O0€30MacHOCTH,
obecneynBaroieil MpexpaieHne noJa9y ra3a upu
NOTAacaHMM IUIAMEHM y pabodmx TIopeioK WM
rpymIbl FOPEIIOK, €CJIM TEXHOJIOrueckuit mpoece
CKHFaHMS Ia3a ¥ yCJIOBHS SKCIIIyaTallWM arpera-
ToB (TeMIilepaTypa B TONOYHOM INPOCTPAHCTBE,
YHCJIO ¥ PA3MEIIEHHE TOPEIOK, YacTOTa OCTaHO-
BOK M MycKa arperatoB M Ap.) obecnedmsaroT
He3onacHocTh paboThI ra3udMIUPYEMBIX arpera-
TOB.

Il npoM3BOJACTBEHHBIX ATPETATOB, OTEINb-
HBIX FOPEJIOK HJIM IPYHIBI TOPEsoK, 0OBbeaHHEH-
HHIX B 0JI0K, HMEIOIIAX HOMHHAJILHYIO TEIUIOBYIO
MOLIHOCTE MeHee 5,6 kBT, aBTomaTHKy Oe3omac-
HOCTH JIOTIyCKaeTcsl He NpelyCMaTpHBATh.

Heo6xoaEMocTE 060py10BaHHA POU3BOJCT-
BEHHBIX arPeraToB aBTOMATHKOM /151 OTKIIFOYEHHS
rasa IpH HapyLICHHM YKa3aHHBIX BBHIIIE MapameT-
poB K ofecneyeHAs aBTOMATHYECKOIO DEryJmpo-
BAaHHA NPOILIECCOB TOPEHNUS peIllaeTcs B 3aBUCUMO-
CTH OT MOUIHOCTH, TEXHOJIOTHE H pexuMa paboTbl
arperaTos ¥ ONpPEAENseTCs 3aJaHHEM Ha IPOEKTH-
pOBaHHE.

Ins mpoW3BOACTBEHHBIX arperaTos, HE JO-
MycKAIOIMX IEPEPLIBOB B IOJaye ra3a, OTKIIIoYe-
HUe TIOJId4H ra3a B CHCTEME aBTOMATHKHM 6e3omac-
HOCTH MOXET OBITh 3aMEHEHO CHrHajJn3anued ol
H3MEHEHHM KOHTPOJMPYEMBIX NapaMeTPOB.

18.2. Ocobennoctn ycrpoiicTa
BHYTPEHHHUX a30MpoOBOJOB
NPOMEIIIEHHBIX 3/TaHM

Bo Bcex ciy4asX Ha NPOMBIIJICHHEIX H KOM-
MyHIBHBIX NPEANPUATUAX JABJICHHE Ia3a I0CIie
I'PIT wmu I'PY He n0/KHO NpEeBBIIATE 3HAYEHHS,
Tpebyemoro s HOpPMaibHOH paboTel ropesox
arperaToB, MCHOJB3YIOIIUX Ta3.

INazonpoBoAb! QOXHEI BBOAWTLCS, KaK Ipa-
BHJIO, HETIOCPEACTBEHHO B NOMEICHHE, II€ HAXO0-
JISTCA arperaThl, HCIOIb3YIOLIHE a3, WK B CMEX-

HO€ IOMELIEHHE, COCANHEHHOE C HUM OTKPBITHIM
npoemoM. Ha BBOAE rasonpoBosa B nomelneHue
yCTaHABIMBAIOT OTKJIIOYAIOWIEE YCTPOHMCTBO B
JOCTYNHOM M OCBELIEHHOM MECTE.

IIpr mpoxnagke ra3onpoBoAa B 30HE HENO-
CPEACTBEHHOr0 TEILIOBOTO M3JYYEHHS TOIOK HpO-
H3BOJCTBEHHBIX arperaToB CIEAyeT OOCCICYHUTh
TEILUIOBYIO 3aIUTy Tpyo.

TazonpoBoabl NEXOB NPOMEBHIUIEHHBIX NPe-
NPHATHR ¥ KOTEIBHBIX JOJKHBI 000pyZOBaTHCS
OPOAYBOYHBIMH  TpyGompoBoJamu  (CBeYaMH).
IIponyBounsle TpyOompoBOABI AOJKHBL NpeRyc-
MAaTpHBaThca OT Hamboyiee yOaleHHBIX OT MeCTa
BBOJA y4aCTKOB ra3olpoBOjd, & TaKXe OT OTBO-
OB X KaXAOMy arperarty Hepel HOCIEIHHM IO
X0y rasa OTKJIIOYAIOIIHAM yCTPOHCTBOM.

IIpoaysounsie TpyGonpoBOABI QOIKHEI BbI-
BOJHUTELCS BBINIE KapHH3a 3/1aHHs HE MeHee 4eM Ha
1 M, NIpU 3TOM J0JKHA OBITH HCKITIOYEHA BO3ZMOX-
HOCTb TIONAJaBus aTMOCHEPHBIX OCaAKOB B TPY-
60npoBOA M OPOJYBOUHBIX a30B B 34aHUE U
NOMEIIEHHS, pacnonoxeHHble psaom. Paccrosane
(o BEPTHKANM) OT KOHUEBEIX y1aCTKOB HPORyBOY-
HBIX CBeYeH 10 MecT 3abopa Bo3ayxa A NPHTOY-
HOM BEHTHJISALAM JOJDKHO OBITH He MEHee 3 M.

HonyckaeTcs 06beIHHEHHE IPOAYBOYHBIX TPY-
601pOBOJIOB OT ra30mMpOBOJOB C OJMHAKOBBIM
JasjieHdeM ra3a. He pomyckaercs obGwneaumHeHue
TIPOAYBOYHBIX TPyOOIPOBOROB MUl Ta30B, HMEIO-
MX IJIOTHOCTE OOJIBIIE TJIOTHOCTH BO3dyXa.
[uameTp mpoayBouHOro TpyGonposoaa IOJIKEH
6niTh He MeHee 20 mM. Ha npoayBouHoM Tpy6o-
NPOBOJAE CHEAYET NPEAyCMAaTPHBATH IITYLEP C
KpaHOM 11 0TO0pa 1poObl B HEJISIX BO3MOXHOCTH
OTIpEICIEHAA OKOHYAHHS NPOJYBKH, €CJIH HEJb3s
HCNOJIB30BaTh INTYHEP IS HPHCOEIWHEHHMs 3a-
najbHHKA.

Ilpu pacmoioXeHHH 30aHHA BHE 30HBI MOJI-
HHME3aUMTEl BBIBOABL MIPOJYBOYHEIX TPyOoIpoBO-
0B JIOJIXKHBI 323€MJIATHCH.

18.3. BuiGop razoBbix ropejiok

CornacHo «IIpaBuyiaM I0JIb30BaHHS Ta30M B
HapOJHOM XO3AHCTBE», KOTOPHIE BBEIECHBI B ICH-
crere ¢ 1 sEBapa 1986 r., 06s13aTeIbHBIM JUIA BCEX
TIpEANPHATHA B OPraHH3alMid, NOTPeONAIOUIAX
NPUPOAHBIA M NONYTHRIA ra3, a TakXe IPOEK-
TUPYIOLIHE CHCTEMBI Ia30CHAGKEHHSA U Ta30UCHOJIb-
3yrolee 060pynoBaHue, NpU BIOOPE TOPEIOYHBIX
YCTPOHCTB CileAyeT IPEayCMATPHBATh: NPHMEHE-
HHE Ta30TOPEJIOYHBIX YCTPOHCTB, COOTBETCTBYIO-
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mwux peicreyroumM ['OCTaM u npomeamux roc-
UCHBITAHUSA; YCTPOHCTBO PE3EPBHOTO TOIIHBHOIO
Xxo3siictea B ciay4asx, ecam Iocnmadom CCCP
OTpeNiesiecHO HaJUYME DPEe3ePBHOro (aBapHHHOTO)
TOILUIMBA; BO3MOXHOCTBL OBICTpPOro mepexoja ¢
rasa Ha pe3epBHEIN (aBapHilHBIN) BHA TOIUIMBA
6e3 CyIeCTBEHHOH PpEKOHCTPYKI[MHM TOILTHBHBIX
yCTpOHCTB, aBBTOMATHKH ¥ TPYOOIIPOBOJOB OCHOB-
HOrOo H PE3epPBHOTO TOIUIMBA; OXPaHY OKpYXaro-
meit cpeabl OT BPEOHBIX BBIGPOCOB H IIPOTHUBO-
* IyMEBIE MEPOTPHATHS.

I"azoBble ropeikyl JODKHBI COOTBETCTBOBATL 00-
.V TexamaeckuM TpeboBanusam OCT 2120483
¢ u3M. «['OpenKH raszoBLIe NMPOMBIIICHHBIE.

IIpuHATEIE N1 YCTAHOBKY B MPOMBIILUIEHHBIX
arperaTtax Ta3oBble TOPEJIKM JOJIKHEI oOecmeyn-
BATh XMMMHYCECKYIO NOJHOTY cxkuranus rasza. Ilo-
TepH TEIJIOTHI OT XHMHHYECKOH HEMOJIHOTHI TOpe-
HuSl Ha BBIXOJE M3 KaMephbl FOPEHHS TEIIOBOTO
arperata B quamna3oHe pabouero peryjaupoBaHUs
ropesikd He JOKHO ObiTh Oonee 0,4%.

CoaepxaHue OKHWCH Yriepoia B NPOAYKTax
cropanus ¢ Temnepatypoit 1o 1400 °C Ha BeIXojne
¥3 KaMephl TOPEHHs TEMIOBOro arperata B IEpe-
CueTe Ha CyXue HPOAYKTHL CrOpaHHWA IPH TEOpe-
THYECKOM KOJMYECTBE BO3AyXa HE JOJKHO OBITH
bonee 0,05% mo o6weMy BO BCceM AUana3oHe
pETyIMpOBAHUS.

VposeHb 3ByKa Ipu paboTe Tropeikd He AOJ-
XeH npeBhIMIaThL 85 nBA.

Topesiki HOMHHAJILHOW MOLIHOCTBIO CBBIIIE
0,1 MBT posokHBI ObiTh OCHAIIEHBI 3aNaTbHBIM
yCTPOHCTBOM MJIH 3amaiibHOM ropeskoi (iepeHoc-
HOM WM CTAllMOHAapHOMH).

I'aszoBbie ropesikd MOTYT OBITB: € PYYHBIM
yOpaBieHUEM, NIOJIyaBTOMATHIECKHE H aBTOMATH-
qeckue. Y TOpesIOK ¢ PYYHBIM YNpaBJcHHEM pO3-
XHI, U3MEHEHUEe pexuMa paboTel U HabJiro/leHuE
3a paboToil BemoJHAET oneparop. [loayasroma-
THYECKUE Ia30BbIE T'OPEJIKHA JOJIKHBL 00ECIeUMBATh
[UCTAHIMOHHBIA PO3XUTI U OBITH 00OpYyIHOBaHBL
YCTPOHCTBOM KOHTPOJIA TUIAMEHH, 3aNOPHBIMH
KJAanaHaM¥A H CPEJICTBAMH CUTHAJIU3alMM. ABTO-
MAaTHYECKHE Ta30BbIE TOPEJIKH JOJKHBI ObITh 060-
PYAOBaHbI aBTOMATHYECKM JEHCTBYHOIAMM YyCT-
POVCTBAMA: TUCTALMOHHEIMH 3aNIaIbHAKAMH, YCT-
poiicTBaMH KOHTDOJIA TJIAMEHY, JABJICHHUS rasa u
BO3/1yXa, 3alOpHBIMHM KJANaHaMA ¥ CPEACTBAMH
yIpaBJieHus, PeryJHpOBaHUS M CHTHAA3ALAH.

T'asosele ropenku, oOOpyHOBaHHEIE CPEICT-
BaMM aBTOMATHUECKOTO YHIPABJICHUS M PEryIMpo-
BaHHsl, CKOMIUIEKTOBAHHBIE C aBTOHOMHBIMHU BeH-

THIATOPAaMH B €AMHbIE 6I0KH, 00pa3yroT 6104HbIe
Ta30BbIE FOPEJIKH.

ABTOMATHYCCKUE M TOJIyaBTOMATHYECKHE ra-
30BBIE TOPEJIKH, IYCKOBAass MOIIHOCTE KOTOPBIX
npeseiinaer 0,4 MBT, m0oixHB ObITh OCHAlLEHBE
CTallMOHAPHEIMHE 3aNajbHBIME TOpeIKaMu. Mom-
HOCTb 3aNaJbHOM FOPEJIKH HE NOJDKHA MPEBHILIATE
5% HOMHHAJIBLHON MOLIHOCTH OCHOBHOM TOPEJIKH.
IlonBox rasa x 3amajibHOH ropeJsike QOJDKEH OHITh
HE3dBHCUM OT NOABO/IA €ro K OCHOBHOM ropelxe.

18.4. Obecneuenne >¢ppexTHBHOCTH
ACTOJIL30BAHUA Ta3a

CornacHo «IIpaBuyiaM NOJIb30BaHUA Ia3oM B
HApOJHOM XO3SHCTBE» B NMPOEKTE IOJDKHA OBbITh
obecrieyeHa BbIcOKasA 3 (HEKTHBHOCTDb UCTIOIB30BA-
HHs Ta3a B Pe3yJbTaTe HNPHHATHS ONTHMAJbHBIX
TIPOCKTHBIX PElICHHIA, BHIOPAaHHBIX HA OCHOBE Ba-
PHAHTHBIX NPOPaboTOK; NPUMEHEHHs HauGoJee
3KOHOMHYHEBIX TEXHOJIOTHYECKHX CXEM, IIPOLECCOB
A 06OpYmOBaHHS, OTBEYAIOWMX COBPEMEHHBIM
JOCTHXKEHMAM HAayKH M TEXHMKH; Hauboiee moJ-
HOT'O HCHOJh30BAaHUS TEIUIOTHI OTXOJALIMX ra30s
B pa3JIMYHBIX TEXHOJOrMYECKUX Npoleccax, pabo-
TaloLMX Opu Oosiec HA3KUX TeMIiepaTypax, B KOT-
JIaX-yTHIIM3aTOPaX, PEKYNEPATOPaX ¥ KOHTAKTHBIX
JKOHOMaM3epax; TINATenhbHOH M30JILHMM arpera-
TOB ¥ TEIUIONPOBOJIOB; NPHMEHEHHs aBTOMATHYeC-
KMX CXEM DEryjaupOoBaHus TEILUIOBHIX IPOLECCOB;
00OpYAOBAaHUS Ta30MCHOIB3YIOUIMX YCTAHOBOK
KOHTPOJIbHO-H3MEPUTETbHBIME NTPHOOpaMu,

CorsnacHo «TpeGoBaHUAM OpPraHOB TOCTa3-
HaJ30pa K PerucTpanyy NPOEKTOB ra30CHaA0KEHNS
OPeANPHSTHA M yCTaHOBOK», YTBEPXKACHHBIM B
1985 1., mpoexT JoJikeH OBITE BRINONHEH B COOT-
BETCTBHH C TEXHMYECKMMH YCJIOBHAMM OpPraHOB
Tocrassansopa Ha TPOEKTHPOBAHHUE ra3omoTped-
JAAIOWAX  TPENNPUATH ¥ ras’ouCHoJb3YIOWEro
o6opynosanus. [IpoekTel PETHCTPHPYIOTCS B TED-
puTopHanbHO uHcnekuud (oraeneHuu) [ocras-
HaJ30pa, B 30HE NEATEIBHOCTH KOTOPOH 3aIianu-
POBAaHO CTPOHUTENECTBO Ta30I0TPEOIIAIOWETO Tpen-
npusATUs (yCTaAHOBKH).

Kputepuem sddpexTuBHOCTH paboThl YyCTaHO-
BOK, MCTHOJNB3YIOIAX Ta30BOEC TOIIMBO, SABIAETCS
KIIJ] arperaToB ® yAenbHBIH PAacxoj YCIOBHOTO
TOMJIMBA HA €AHHHIYY BHIPAaOOTaHHOMN MPOMYKUMH.

ITpoeXTHPOBIIMKAM H 3KCITYaTalMOHHMKAM
Ta30UCNIONR3YIOMMX YCTAHOBOK TIPH IPOEKTHPO-
BaHHH H IKCIUTyaTalluy cJIEAYeT NPERyCMaTPHBATS
yAedbHBIE PACXOJbl YCIIOBHOTO TOILIMBA, HE Tpe-
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BRILIAIOLINE YAeTBHBIX HOPM, YCTAHOBJIEHHBIX Ha
JAHHBIA NIEPHOJ] COOTBETCTBYIOLIMMHE MHHHUCTEPCT-
BAMH HJIH APYTHMH TUPEKTHBHBIMH OpPraHH3auus-
Mu. Y ieabHbIE HOPMBL PACX0J1d YCIOBHOTO TOILIH-

Ba TEPUOIMYECCKH NEPECMATPHBAIOT C LENBIO HMX
yYMEHBIIEHH]. MeToapl noBbIIeHUS 3¢dexTuBHO-
CTHU HUCTIOJIb30BaHMs ra3000pa3sHoro TOIUIMBA OIM-
CaHbl B CIEIHAJILHON JIUTEpaType

TJIABA 19. TA3OCHABXEHUE CKXNXEHHBIMHU I'A3AMHU

a3zocHAOXEHHE CKMXKEHHBIMH Ta3aMH ABJIS-
eTcs 4acThio 00mel cXeMbl ra3ocHa0XEHUs! TOPO-
J0B, IOCEJIKOB M CEJIbCKAX HACEJICHHBIX IYHKTOB M
JOJIKHO TPeAyCMaTpPHBATBC IPH  OTCYTCTBHH
NPUPOJHOrO Ta3a MM TEXHHKO-3KOHOMHYECKOMH
HelenecooOpa3HoOCTH €ro Mcnoib3oBaHud. CHab-
KeHue TmoTpeOHTeneH MapaMu CXWKEHHBIX yrie-
BOMOPOAHBIX I'a30B OCYLIECTBISAETCA OT UHAWUBH-
AyaJIbHBIX WM IPYNNOBBIX GaTOHHBIX YCTAHOBOK
H OT pe3epByapHBIX yCTaHOBOK.

TIpu ipoexTHPOBAHUM OOBEKTOB ra30CcHAOMe-
HUS CKWKCHHBIMH Ia3aM# CJIEAyeT YYMTBIBATH
Takxe TpeOOBaHMSA, NpHUBEICHHBIE B I 16-18.

IMpu onpenenennn TpebyemMoro qucia 1 BMec-
THMOCTH OaJUIOHOB TDYNIOBRIX YCTAHOBOK MHJIM
pe3epByapoB pe3epByapHBIX yCTaHOBOK, IPOH3BO-
JIUTENLHOCTH, HEOOXOMUMOCTH NPUMEHEHHS Mcma-
puTesieil HITH CMECUTEJIBHBIX YCTPOHCTB, PaccTos-
HH OT COOPYXEHMH M kKOMMyHuKauui, Tpeboa-
HHH X HOMEIIEHHSIM, 3JIeKTPOCHAOKEHNIO, HHXe-
HEPHOMY H 3JIEKTPOOOOPYTOBAHHIO, MOTHHUE3AIIH-
Te M CBSI3U CICAYET PYKOBOACTBOBATHCH Pa3eioM
9 CHuIT 2.04.08-87.

ITpu 1POEXTHPOBAaHMU CHCTEM TIa3ocHaOXe-
HUS, TpeTHA3HAYCHHBIX VIl CHAOXCHUS CXUXKECH-
HBIMH ra3aMu NMOTpebUTENel, pacnoNoXKeHHbIX B
paiioHax ¢ ceficMuuHOCTBIO 7 6asioB U Gonee, B
30HAX PACIPOCTPAHEHHA BEYHOMEP3JIBIX IPYHTOB
H B ApYruX OCOOBIX YCIIOBHAX, HEOOXomumo mgo-
NOJIHATENBHO YYHTHIBATH TpeGOBAHUS, TIPEXYCMOT-
pennsie pazgenoM 10 CHull 2.04.08-87.

HnausnnyananHoii 62/710HHON YCTAHOBKON Cyu-
TAETCA YCTAHOBKA Ta30CHaOXeHUs, MMEIoLIas He
Gonee aByXx OaJUIOHOB W NpedHa3HA4eHHas is
cHabxeHUd ra3oM InoTpedureneit ¢ HeGombIIMM
pacxoJioM rasa (OBITOBEIE HYX/bi KHJIBIX JOMOB,
00IecTBEHHBIX 3MaHAR # T.1L.).

Vcranosky 6aIOHOB CO CHKMXKEHHBIMH ra3sa-
MH JONYyCKAeTCA MPEyCMaTPUBATh KaK CHAPYXH,
Tak M BHYTpH nomelneHHd. [lpu stoM yctaHOBKY
6a1/10HOB BHYTPHM IIOMEIICHHMI CIeoyeT mpenyc-
MATPHBATH TOJBKO B OJHO3TAXHBIX 3JaHMAX, a
Takke ABYXITaXKHBIX 3aHUAX, MMEIOUIUX HE Bolee
YeTRIpEX KBAPTHP.

PasMemarte 6aiioHsl BHYTpH 30aHHU 00Le-
KUTHH HE paspemaercs.

IIpu rasupukalMi CyIECTBYIOMIEr0 XUIOro
(dhoHOa momyckaeTcs ycTaHOBKA HaJUIOHOB CO CXKU-
KEHHBIMH Fa3aMy BHYTPH NOMEIIEHUH AByXITax-
HbIX 3/2HUH, UMEIOIUX He 6oJiee BOCEMH KBap-
THP.

Basutonel, pasMelaeMele Ipu MOHTaXe yCTa-
HOBOK CXW)KEHHbIX Ta30B B 3JaHHU, JOJDKHBI Ha-
XOIMTBCS B TEX K¢ TIOMEUICHUAX, IJI¢ PACHOJIoXe-
Hbl Ta30Bbie IpHOOPELL. B 0IHOM TTOMELIEHAH pa3-
penraeTcd ycTaHaBJIMBarb, Kak NPaBHIO, OJUH
6aioH BMeCTMMOCTBIO He Gosiee 50(55) n. [o-
IyCKaeTCsl YCTAHOBKA B ONHOM IOMEINEHHMH JBYX
0aJJIOHOB BMECTUMOCTBIO HE 6onee 27 J1 Kaxabiii
(oMH M3 HUX 3amacHoM).

TemnepaTypa BO3ayXa B NOMELIEHMH, IJ€
YCTaHOBJIEHB! OaJLIOHBI CO CXKMXEHHBIM Ta3’oM,
JomkHa 6bITh He Bbime 45°C.

IMoMelenns, B KOTOPHIX YCTaHABIMBAIOT
npubOpHI, NOTPEOIIAIONINE ra3, ¥ OAJUIOHBI ¢ ra-
30M, OOJDKHBI OTBEYATH TPeOOBAHMSAM, MpPEXbLAB-
JseMbIM K TOMEIUEHUSIM, B KOTOPBIX yCTaHABIIHU-
BAIOT T'a30BbIE IJIATHL.

¥YcranoBka 0ajijIoOHOB C ra3oM He JOIYycCKa-
eTcs:

B INIOMCIICHUAX, NIOJ KOTOpBIMH HMEKOTCA
NOJABAJIBI ¥ orpeba, BXOJ €CJIM B HAX OCYIIECTB-
JISICTCSL M3 3THX NOMEIIEHUI;

B LOKOJIBHBIX M MOJBaJbHBIX IOMELIEHHMSX;

B XUJIBIX KOMHATaXx;

B KyXHSIX, PacloJIOXEHHBIX HENOCPEICTBEHHO
noa OOJbHUYHLIMH TANATAMH, AYAATODUAMH H
KJlaccaMH yueGHBIX 3aBelieHuH, a Takxke noj doile,
3PHUTEIbHBIMYA, 00e/IeHHBIMM, TOPTOBBIMH 3aJIaMH
U T.1L

BannoHel B KyXHSX clieAyeT pa3MeniaTb B
MecTax, JOCTYHHBIX JUIT UX OCMOTPa M 3aMEHBIL.
BannoHsl 1oKHBI KpenuThes K cTteHe. KoHCeTpyk-
LS KpeIJieHus JOJDKHA o0ecneumBaTh OBICTPOE
oTcoenuHenue 6amwtoHOB. PaccrosHue oT Oasno-
HOB 10 Fa30BO¥ [N THI CiAedyeT IpPeaycMaTpUBaTh
He MeHee 0,5 M; O paaHaTOpPOB OTOIUIEHHS WJIH
neur — 1 M; 1o TOmOUHBIX ABEpOK neuu—2 M. Pac-
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cTOsiHHE OT 0aJUIOHOB 10 PaAHATOPOB OTOILJIEHAUS
¥ Te4n Jomnyckaerca ymeHbmiath o 0,5 M mpu
yCTaHOBKE 3KpaHa, NPEeIOXPaHAIOIETO OaIOHBI
OT HATpEeBaHWs, IPH 3TOM DPACCTOSHHE MEXIY
3KpaHOM H OaJIJIOHOM AOIXHO OBITE HE MEHee
0,1 m.

Kaxpas 6aioHHas yCcTaHOBKA IPH pa3Me-
mweHnd 6ajuIOHOB Kaxk B 3[aHHM, TaK W BHE €ro
JI0JDKHA MMETh PEryjiasTop (PeAyKTOp) IS CHYKE-
HUs JaBJICHAA rasa.

IIpu pasmerneHuu BHE NOMEIREHUH OaJUIOHBI
YCTaHABJIUBAIOT B 3aIHPAIOIIMXCA IIKadax HiIu
MO 3ANMPAIOUIMMECA KOXYXamH, 3aKphIBAIOLIH-
MH BEPXHIOK 4acTh OAJUIOHOB H DETYJATOP AaB-
seHus rasa. Ilxadbl ¥ KOXyXH HOIXKHEL HMETh
TPOPE3N WM KATIO3UNAHBIE PEIETKH IS NPOBET-
pHUBaHHUS.

BasuioHE! y CTeH 30aHHH JOJIKHBI YCTaHABIIHA-
BaThCA Ha paccTosHUM He MeHee 0,5 M oT ABepel u
OKOH HEPBOro 3Taxa ¥ 3 M OT OKOH M JBepei
MOKOJIbHBIX W IOJABAJIBHEIX 3TaXEH, OT KOJOANEB
NOA3EMHBIX KOMMYHUKANHA ¥ BBRITPEOHBIX SIM.

Pasmeinesne 6aJNIOHHBIX YCTaHOBOK CO CTO-
POHBHI I'TaBHBEIX (acafoB 37aHuit U B mpoesgax c
HHTCHCHBHBIM IBMXXEHHEM TPAHCIOPTA HE OOIy-
CKaeTCs.

IIpoxnaaky razompoBoJa CKMXECHHBIX Ta3oB
CIERYET NPEayCMaTPUBATh C YKJIOHOM B CTOPOHY
6anmoHOB. BhICOTa NpOKJIAJKH Ta3onpoBoja OT
moJjia BHYTPH NOMEINEHUS AOJKHA NPHHAMATHCA
pe MeHee 0,7 M. [lomyckaeTcss yMEHBILIEHHE BBICO-
THI IIPOKJIA/IKY Ta30MPOBO/A OT M0JIa IOMEIEHAS
1o 0,1 M Ha OTAENBHBIX Y9aCTKaX IPA OTCYTCTBUH
HA 3THX yYacTKaxX OTKJIOYAIOIIUX yCTPOMCTB.

T'pynnoBoii 6a/1/IOHHOH yCTAHOBKOH cuuTaeTCA
yCTaHOBKAa TIa30CHa0XeHMs, B COCTaB KOTOPOH
BxoquT Gojee ABYX GaJUIOHOB. BaulOHBl JOJIKHBI
pasmelaTecs B 3alUpArOUIMXCs ImKadax HiIn
UMETh 3aIMTHBIE 3anuparomuecs koxyxH. Illxa-
bl ¢ 6amoHaMHK 1 6aTOHE], 33LIMIEHHEBIE KOXY-
Xamu, J0JKHBI YCTAHABIMBATHCA Ha (hyHIAMEHTE
U3 HECTOPAEMBIX MAaTEPHAJIOB, BRICTYNAIOMIEM Ha T
ypOBHEM 3eMIIM He MmeHee 4em Ha 0,1 m.

B cocraB rpynnoBo#l 6ajioHHOH yCTaHOBKH
JIOJDKHBL BXOAUTE: OAJITIOHEI I COKMKEHHBIX Ia-
30B, KOJUIEKTODP BBICOKOTO JaBJICHHS, DETYJATOD
JaBJIeHHs ra3a (pelyKTop) WU Peryjsarop —Iepe-
KJIOYaTedh aBTOMATHYECKHi, obmiee OTKIIOYaro-
1ee yYCTpPOHCTBO, MaHOMETD (IOKa3BIBAIOILUK),
peXoXpaHUTENBLHBIH KianaH (cOpocHOi) u Tpy6o-
IPOBOJEKL.

IIpu BHamU4MU B PEryIATOPE AABJICHUS BCTPOEH-
HOTO NPEJOXPaHUTEIBLHOr0 COPOCHOrO KiamaHa
YCTaHOBKa JIONOJIHATEILHOIO KJIalaHa He Tpedy-
eTca. Ha rpynmosyro 6ajlioOHHYIO YCTAHOBKY J0-
MycKaeTcs MpeAyCcMaTpuBaTh OJUH PEryasTop
JaBJICHHSA rasa. )

BamnonHble yCTaHOBKH NOJIKHEI MMETh OI-
PaxIeHHA H3 HECTOPAEMEBIX MaTEpHaJIOB H Ipe-
IynpeauTebHble Haanucu. PaccTosHue ot 6awio-
HOB 10 Orpa’kJeHUs JOJDKHO OBITH HE MeHee 1 M.

JonyckaeTcs pasmMeineHue IpynmnoBoi Oai-
JIOHHOW YCTAHOBKH B CICLIMATBHOM OTAIlIHBac-
MOM BEHTUJIMPYEMOM CTPOECHHH MM TIPUCTPOHKE
K ryxOM HapyXHOH cTeHe 3IaHuS.

PesepBHbie ycTAROBKR COKIKEHHBIX I'a30B IPOCK-
TUPYIOT € HOA3€MHBIM H HaJ3€MHBIM Da3Melie-
HHEM pe3epByapoB. Yucio pesepByapoB B ycra-
HOBKE ONPEJENIETCS PacdeToOM, HO JOJXKHO ObITh
He MeHee ABYX. PesepByapsl, NpeaHa3HaYeHHLIE
IS IOA3€MHOM YCTaHOBKH, HaJ3€MHO YCTAHABIIH-
BaTh HE Pa3peIlacTCs.

B cocTap nogzemHo# 1 Haa3eMHOl pesepsyap-
HOH YCTAaHOBKM JOJDKHBI BXOOMTB: De3epByapHi,
Tpyb6ONpoBOAB, OOBA3KM pe3epByapoB (MO XH[-
ko ® mapoBod (asam), 3amopHas apmartypa,
peTyJIATOPHl NaBJIEHHS ra3a, NpeaoXpaHUTe/IbHbIE
KJIanaHel (3amopHele M COPOCHBIE), MaHOMETPHI
(noKa3BIBAIOIIUE), YCTAHABJIUBAEMBIE JO peTyJisi-
TOpa [AaBJEHHUA, IITyLEPa C KPaHAMH IIOCIE pe-
TYJIATOPOB JaBIECHUS 171 NPUCOCIUHEHUS KOHT-
pOILHOTO MaHOMETPA, YCTPOUCTBO s KOHTPOJISA
YPOBHSI CKYDKCHHBIX Ta30B B Pe3epByapax M Acma-
pHTENH (B ciydae HeOOXOAUMOCTH WX YCTAHOBKH)

ITog3eMHBIE M HAA3EMHEIE pE3ePBYaphl JOTX-
HBl YCTAHAaBJMBAaThCA Ha (DyHIAMEHTHI W3 HECTO-
paeMbIXx MaTepuanoB. Ilom3eMHBIE pe3epByapsl
JOJDKHBI yCTaHaBIMBaTheA Ha riybune 0,6 M oT
MOBEPXHOCTH 3€MJIH 10 BepxHel obpasyromeit pe-
3epByapa B palfoHax ¢ Ce30HHBIM IPOMEpP3aHHEM
rpyata u 0,2 M—B pafioHax 6e3 npomepsaHus
TPYHTA.

ApmaTypa u npubOpEI TPYNIIOBLIX pPe3epByap-
HBIX YCTAHOBOK JOJIKHEI OBITh 3AIIUIIEHE! KOXY-
XaMH OT aTMOC(EpHEIX OCAAKOB U IOBPEXKACHUI.
PasMmemaTs pezepByapHBIE YCTAHOBKH CIIEOYET Ha
nJIomA Kax ¢ yA00HbEIM HOIBE3A0M JUTS 2BTOTPaH-
cnopTa. Pe3epByapHble yCTAHOBKH JOJKHBI UMETh
OTpaxJI€HHE BBICOTOM He MeHee 1,6 M U3 Hecropae-
MBIX MaTepuajioB. PaccTosHue OT pe3epByapoB IO
orpaxcIeHus CJIEAYET NPEAYCMATPHBATL HE MEHEE
1 m.



PA3AEJ 1IV. TEXHUKO-39KOHOMMNYECKASL OHEHKA ITPOEKTHBIX
PEHNEHUIN BHYTPEHHUX CAHUTAPHO-TEXHUYECKHX
CUCTEM

IJIABA 20. COHOCTABJIEHUE BAPUAHTOB IMMPOEKTHBIX PEIIEHHA

20.1. IlpuBeaenHbIE 3aTPATHI

TeXHHKO-3KOHOMHYECKAs OLEHKa IIPOEKTOB
BHYTPEHHUX CAHHTAPHO-TEXHUYECKHUX CUCTEM IIpO-
U3BOJMTCS € 1IEJIBIO BRIOOpa HaMIydlIMX BapHaH-
TOB 060pyNOBaHHS, MECT €I0 YCTAHOBKM M KOMIIO-
HOBKH CHCTEMEL B ILIEJIOM, & TaKXK€ ONpPEACICHUS
2t heKTUBHOCTH NPHHATHIX PEIICHHUIM.

DKOHOMHMYHOCTh NPOEKTHBIX PELUEHHH ONpe-
nengeTCs METOOM CpaBHUTELHOM 3¢ dex1 uBHOC-
TH, ITEM BBISABJICHUS BaApPMAaHTa CTPOHIENHCTBA C
HauMEHbIINMHU TIPUBEICHHBIME 3aTpaTamu. IIpu-
BEACHHBIE 3aTPaThl IO KaxAOMy BapHaHTy 7,
TPEICTABIAIOT COOOH CcyMMy TeKyluuX 3arpar
(rOIOBBIX 3KCIUTYaTAI[MOHHBIX PAacXoo0B) U HOp-
MATUBHBIX OTYMCJIEHHH OT KaNMTaJbHBIX BJIOXE-
HHH.

II, = U, + E K, - MuHEMYM, (20.1)

rae M,—Texyurme 3aTpaTel (rOJOBbBIE IKCIUIyaTaLHOHHbIE
pacxozpl) Mo BapuHaHTaM; K, - KaNHTATbHBIE BIIOKEHHS;
E,-nopMaTuBHBIA KO3(¢uIueHT 3)PEKTUBHOCTH KAlH-
TaNbHBIX BIOXCHHI, NPHHAMAEMbIil 18 CTPOHTENLCTBA
passbiM 0,12

[TpuBeaeHHble 3aTpaThl MOTYT OBITH TaKxe

onpeaesieHsl mo opmye:

II, = K, + T, 4, - MAHAMYM, (20.2)

riae T, ~HOPMAaTUBHBIA CPOK OKYNAeMOCTH NONONHATENb-
HBIX KAMHUTANbHBLIX BIOXEHHH 3a CYET 3KOHOMHU Ha
TeKyLMX H3JePXXKaX, BeIHYMHA, obparHas E,.

ITpu pacyeTrax CpaBHHTENLHOM 3KOHOMMYEC-
kol 3(p(EXTHBHOCTU NPOEKTHBIX PELICHUH 3KOHO-
MHYECKOMY aHAJIN3y JOJKHEI OBITh NMOABEPTHYTHL
Bce cepbl HAPOJHOrO XO3sAHCTBA, HA KOTOPhBIE
MOTYT OKAa3bIBATh BJIMSIHWE OTHM DEINCHHS (CTPOH-
TEJILCTBO ¥ SKCIUTyaTalMd NPOEKTHPYEMBIx NpeN-
NpuATHIA, 3aTPaThl B cepe MPOH3BOACTBA MaTe-
pHAJIOB, AeTajled 1 060PYNOBaHNA, 3 TAKKE BhIPa-
6OTKH TEIUIOTHI, IEKTPOIHEPTMA M OpPYrux IO-
TpebaseMbIx pecypcoB). [JluanasoH CONpsAXEHHBIX
NPOM3BOJACTB, BOBJEKAEMBIX B JKOHOMMYECKHH
aHaJH3, 3aBUCUT OT CTENEHHW BIUAHMS IPOCKTHBIX
PpELICHHH Ha Pa3BUTHE 3THX MPOH3BOACTB.

B Tex caydasix, KOrja peajid3anHs BapMaHTOB
CONMpSKEHA ¢ M3MEHEHHEM OCHOBHBIX TPOHM3BOJI-
cTBeHHEIX (HOHIOB NPeAnpUATHR-U3TOTOBUTENEH

(HanpuMep, OPUMEHEHHE TPHHIUIHATLHO HOBHIX
KOHCTPYKIMH, 060pYAOBaHHA W MATEPHANOB, 3HA~
YUTEIbHOE YBEIMYCHUE TIPOU3BOACTBA TPAAUIMOH-
HBIX H3J€NHi) WIN PAa3BUTHEM HOBEIX OTpacied
NPOMBIIITIEHHOCTH (P NPUMEHEHUH ILTACTMACC,
cTeksa, achecTOLleMEHTHBIX M3IC/INA BMECTO Me-
TAJIIMYECKNX), YYHTHIBAIOT HOPMATHBHBIE OTYHC-
JIEHMS OT CYMMbl YBEJMYEHHUS WM COKPAlICHHA
KaIMTAJIBLHBIX BIIOXEHWH NMPEANPUATHNH-U3TOTOBH-
TeNEH MaTepHanoB H 0OOPYIOBAHNS W NMPEANPHS-
THHA, BBIpaOATBIBAIOMIMX TEMIOTY, 3JEKTPOIHEP-
TUIO ¥ QPYIHe Pecypebl.

TIpu BBIMOMHEHUH TIOIOOHBIX PACYETOB HEOD-
XOAMO YYATBIBATb H3MEHCHHUE KA TAIbHBIX BJIO-
JKEHHH BO BCEX BOBJIEKAEMBIX OTPACIAX MPOU3BOJI-
CTBa, HE OrpPaHUYMBAACH TO.JIbKO 3IKOHOMHUEH B
ongHOM M3 HMX. Hampuwiep. onpenesiss 3K0OHOMHU-
4eCKYI0 3DGDEKTHBHOL |1 HC1IOJIB30BAHUS BTOPHY-
HBIX TEIUIOBBIX JHEPI 03ATPd1 H OTpaxas 3KOHO-
MMIO KalHTaIBHBIX 3a1pd1 B HCTOYHMKH TEIIO-
CHaDXCHHS, CIEAyeT YYUTBIBATh M HPHBJICYCHUE
JIOTIOJIHATE/IBHBIX KANMTAIbHBIX BJIOXKCHHUH B pac-
LIMPEHHE MM HOBOC CTPOUTENIBCTBO 3aBOJAOB IO
M3TOTOBJIEHUIO YTHIM3AIMOHHOTO 060py0BaHUS.
TIpu HEO6XOAMMOCTH MCHONL30BaHMUA 119 MOHTA-
KA CaHWUTAPHO-TEXHUYECKOro obopynoBaums, co-
6paHHOro B KpyNHBIE TpaHCNOpTabenbHbIE OJIOKH,
HOBBIX CTPOMUTEIBHBIX MAIUUH HOBBIIIEHHOH rpy-
30TNOABEMHOCTH CJIE/IYET YYUTHIBATH HM3MEHCHHE
OCHOBHBIX TIPOM3BOACTBEHHBIX (POHAOB MOHTANK-
HEIX OpraHH3aImi.

Ipu otcyTcTBUM MHGDOPMALUHE 06 W3MEHEHUHA
KalKTaJdbHBIX BJIOKCHUH B PAa3BUTUE CONPSKCH-
HBIX OTpaciell HapOJHOIO X03sicTBa ciepa KO-
HOMHYECKOTO aHaIu3a OrPaHUYMBAETCS COMOCTAB-
JICHHEM 3aTpaT HOTpeOHTeNs, COCTOSAIMX U3 3a-
TpaT Ha U3TOTOBJICHHE, MOHTAX M IKCILTYyaTAIMIO
CaHATAPHO-TEXHAYECKUX CHCTEM.

20.2. Yciosus
€ONOCTABHMOCTH BAPHAHTOB

[IpeanoceiKaMu TPABHILHON IKOHOMHUYEC-
KO# OlICHKH BAPUAHTOB SABJISIOTCS:

OPHBEAEHHE CPABHUBAEMBIX BAPUAHTOB B CO-
1IOCTABUMBIE YCIIOBHS;
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NpUMEHEHWE OJMHAKOBBIX METOJOB pacyeTa
fokasaTesieit ¢ paBHOM CTCNECHBIO JETANM3AlUM ¥
TOYHOCTH;

KCIIOJIb30BAHAE JUIS PacyeTOB eIUHBEIX IEH,
TapudoB, IKOHOMHYECKHX W CMETHBIX HOPMAaTH-
BOB.

ConocTaBUMOCTb YCJIOBUH obecneuynBaeTCs
TOXECTBOM KOHEUYHBIX PE3YJLTATOB (CO3JaHME
OJMHAKOBEIX MHKPOKIMMATHYECKUX M THTUEHHYEC-
KHX ycnoBuii, obeclleueHHe OQMHAKOBON CTENEHH
OYMCTKH CrO¥HBIX BoA # Ap.). ComocTaBiAThCA
OJDKHBI B3aUMO3aMEHAEMBIC BapHaHTHI, T €. BO
BCEX CJIydasix OHM [OJDKHBI Npe/Ha3HAYATHCA Ui
oot m ToH ke nenu. Ilpm HeobxoauMocTH
COMOCTABHMOCTE BapuaHTOB JOJDKHA OBITH 0b6ec-
neveHa 1o yciaoBHsAM Tpyaa (BHOpamus, 3anbLieH-
HOCTh, 3aTa30BaHHOCTD, NIEPerpes pabodero Mecta
u T.1.).

Ecnu yka3aHHBIE DapaMeTpbl B OJHOM H3
CPaBHHBAEMBIX BapWAHTOB JIyHllle, TO AJIS IpHBE-
JIEHUsl B COLOCTABUMEIE YCIOBHS HEOOXOIMMO yBe-
JIMYUTh KanuTadbHbIE BJIOKEHHS B APYTHE BApUAH-
Thl 1 OTKOPPEKTHPOBATH B HUX T'OJIOBBIE DKCILTya-
TAUMOHHBIE M3JICPXKKH B 06BEME, HEOGX0AMMOM H
OCTATOMHOM ISl CO3/I4HMS U OKCIUTyaTalldH yCT-
pOICTB, O6eCHeYUBAIOIIKMX YJIyYLICHAE YCIOBHH
TpyAa OO yPOBHS JIy4lIeTO BapHaHTa

s npuBEleHHsT B COIOCTABHMBIE YCJIOBUS
BapHAHTOB, Pa3JIMYAFOIIMXCS PACTIPEAECIICHAEM Ka-
MATANLHBIX BJIOXKCHHHA 1O TEPUOAAM CTPOHTENE-
CTBA WA TPOJOJDKUTEIBHOCTEIO CTPOMTENBCTBA,
Hcnonb3y:oT Ko3dduuuent npusenenus B, enun-
HOBPEMEHHBIX M TeKyluX 3aTpaT 6osee mo3gHMX
JIET K pacyeTHOMY Tomy

3uavenue kod(pduuueHTa NPUBEJCHASA 3aBH-
CHT OT MEPHOMA NpHBEACHHUS !, KOTOPBIA IPHHH-
MAETCS KaK PA3HOCTH MEXAY I'OJOM, B KOTOPOM
OCYLUECTBJICHBl 34TPATHI, ¥ PACUCTHBIM T'OJOM:

t, TOHbE 1 2 3 4 5
8, 0926 0858 0,794 0,735 0,681

Tpameyaune. 3HaveHUe B, onpelejeHo NpH HOPMATHBE NpUBEJE-
nns E,, =008

Ipumep UCNOJIBL30BaHUA KO3(DHIMEHTA TIPH-
Beaeuus B, aan B Taba. 20.1

JlanHblii TpuMep MOXET CIYKHTh [OKasa-
TEJLCTBOM TOTO, YTO TPH NPONOIDKHTENBHOCTH
cTponTenscTBa OoJiee OJHOroO roga CyMMapHOE
3HavYeHHE AOCOMIOTHHIX KaMHTAJIBHBIX BJIOXKEHHA
He BO BCEX CIIy4asx SIBJISETCS OICHOYHBIM KPHUTE-
puem BapuanToB IIpuBeneHME 3aTPaT K NEPBOMY
rojy CTPOHTENBCTBA MOKA3aj0, 4TO IPEAOYTH-

TABJULA 20.1
NPUMEP HCI10J1b30BAHUA KO3®DPULIMEHTA B,

TMoxazarem 3navenHe nokasarteneil 1o romam
BApHaH10B
CTPOHTENILCTBA 1-3 2-# 3-i 4-i HTOro

Kannianslibie 3a-

ipaibl, Thit py6,
110 BAPHAHTAM
1 10 20 30 40 100
n 30 30 20 IN 95
Koabduuvent npu-
Bemenua Bk nep-

o
Bomy (pacdeTHOMY)
rogy crpoMienscTsa |
Kanurassabe 3arpa-
Ibl, LPHBEAEHHBIE K
nepBoOMy TOIY CTPOH-
TENLCTBA, 16IC PY6 ,
110 BAPHAHTAM
1

0926 0,858 0,794

10 18,5 254 318 86,0
11 30 27.8 17,2 11,9 86,9

TENBbHBIM (0 KallUTaJIbHBIM BIOXEHHAM) Creayet
cuuTarb Bapuaut I.

AHaj0THYHOE IPUBEACHUE BBIIIOJHSAETCS U O
TEKYIIHM 3aTPaTaM, U3MEHSIOMIMMCS BO BPEMEHU
IlpuBencHne pa3sHOBPEMEHHBIX 3aTPaT HCIOJB3Y-
ercsi TOJIbKO B pacdeTax sKoHOmMYeckoit sbdex-
THBHOCTH M HE MOXET CIyXHTh OCHOBAHHMEM JUIL
N3MEHEHHUs] CMETHOM CTOMMOCTH CTPOUTEJILCTBA U
IKCTUTYaT1aMOHHBIX PACXOJ0B.

20.3. HoMmenkaarypa
nokazareJieit

IIpu nposeaeHHu pacdeTOB 3KOHOMHYECKOi
9 PEXTUBHOCTH BapHUAHTOB IPOEKTHBIX pElICHHH
B 3aBHCHMOCTH OT IIOCTAQBIIEHHOH 3aJaud pac-
CMAaTpHUBAIOTCA CAHUTAPHO-TEXHHYECKHE CHCTEMBI
B [EJIOM WM OTAC/IbHBIE y3Jbl 3TUX CHCTEM: THIHI
1 KOMIIOHOBKA OGOPYAOBaHMS, CHOCOOBI OYMCTKH
CTOYHBIX BOJ, pa3fa4d BO3AyXa U Ap.

Jlist BcecTOpOHHEH OIEHKH NMPOEKTHBIX petle-
HHH HCIIONB3YeTCA CHCTEMA Ioka3aTesel. npHBe-
JICHHEIC 3aTPAThI; KAOWTAJIBHBIE 3aTPAThHI, rOJO-
BBI€ 3KCILTyaTalHOHHBIE PAcXObl, 3aTpaTsl Tpyaa
B CTPOMTENBCTBE; MATEPUATIOEMKOCTh CUCTEM; T0-
JIOBBIE PACXOIbl TEIUIOTHI, 3JIEKTPOJHEPrHH, Yc-
JIOBHOTO TOIUIMBA, BOJBI; HAJEKHOCTh CHCTEM
(cpox cmyxOb1 N0 KamATAJIbHOIO PEMOHTA).

ITokazaTesleM HaWJIy4dUIero BApHAHTA SBJISET-
¢ MHHHUMYM NPHBEEHHBIX 3aTPAT, HCYACIEHHBIX
o ¢opmynam (20.1) u (20.2). Iloayuaemeri npu
3TOM roJoBOM 3KOHOMHUUECKUH 3ddeKT onpenens-
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eTcsl KaK pasHOCTh NPUBEAEHHBIX 3aTPAT IO CPaB-
HHUBAaEMBbIM BapHaHTaM

D=1, — I, =(H, + EK,) — (U, + EK,).
(20.3)

Eciy npHBEACHHBIE 3aTPaThl PA3IMYAHOTCS
Mex Iy coboii He Gostee yeM Ha 3%, TO CpaBHUBae-
MbIE BAPUAHTHI CIEAYET CYUTATh PAaBHOOKOHOMHUY-
HeIMH. B JTOM cllyuae TpeAmodTeHHE OTHAcTCH
BAPUAHTY, OTBEYAIOLIEMy TpeGOBAaHHAM OTpaHH-

YEHHS PECYPCOB B JAHHOM paifoHe CTPOUTENRCTBA
(3HCPreTHYECKHX, TPYNOBBIX H MATCPUANBHEIX),
HOBU3HBI MPOEKTHBIX PCIICHHH H HALEHKHOCTH TIPU
IKCILTYyATAIHH.

IloxazaTenmn NpHMEHSIOTCS Kak B TOJIHOM
o0beMe, Tak U yAeabHbIE:

Ha eIMHWIY NPOM3BOIUTEIBHOCTH CHCTEMBL;

Ha 1 M> 06pema wu 1 M2 mnowmany nomerne-
HUSA, 006OPYIOBaHHOIO CaHHTAPHO-TEXHHYECKHMH
CHCTCMAMH.

TJABA 21. 3JKOHOMHWYECKAS OUEHKA TIPOEKTHBIX PEHIEHUWI

21.1. KanuranabHbie 3aTpathl

Iloka3aTenu KanHWTANBHBIX 3aTPaT BHYTpEH-
HAX CAHMTAPHO-TEXHUYECKUX CHCTEM HOJDKHBI €O-
JepXAaTh 3aTPATHl HA YCTPOHCTBO CAMHUX CHCTEM X
HA BHINOJHEHME CONYTCTBYIOIMX HM pabor
(oxpacky, H30JIALHIO, aBTOMAaTHU3aIMIO, COOPYXe-
HME KaHaJIOB), & TAaXXe CTOMMOCTb ITPOM3BOJICT-
BEHHOH IUIOINAIH, 32aHUMAaEMOH 0OOPYAOBAHUEM.

Ecii B CpaBHUBAEMBIX BAPHAHTAX CONYTCTBY-
rolue paGoTHl OcTaloTcs 6€3 H3SMEHEHUA, TO CTOH-
MOCTb MX ISl BCEX BAPHAHTOB IPHHAMAETCA OM-
HAKOBOH WX HE YYMTBIBAETCH.

B Tex ciy4asix, KOoraa B OJJHOM H3 BapHaHTOB
NPOEKTHBIC PELLIEHUs CAHATAPHO-TEXHAYECKUX CHC-
TeM BIMAIOT HA KOHCTPYKTHUBHBIC M KOMIIOHOBOY-
HBl€ pellleHus 3AaHMi (HanpuMep, yCHJICHHE HeEcy-
IMX KOHCTPYKLMH IpH PacnoyioxeHu# o6opyno-
BaHUS HA NMOKPHITHAX), BO3HUKAIOUIME TPH 3TOM
3aTPATHI JOJDKHBI OBITH BKJIIOYEHH B 0OLIyIO CyM-
My 3aTpaT JAHHOTO BapMaHTa.

PacueT noka3aTesiei KamMTaIbHBIX 3aTPaT 3a-
BHCHT OT TOTO, Ha KaKOM 3Talle IPOEKTHPOBAHUS
1IpOBOAMTCA cpaBHeHue Bapuanrtos. IIpu cpasme-
HHM BapMaHTOB TEXHUYECKHX PCUICHWH WIJIM Ha
CTaJHH TIPOEKTA OIS ONPENCIECHHS KamuTaJIbHBIX
3aTpaT MOXHO MCIONB30BAaTh CMETHI K aHaJOru4-
HbIM IIPOEKTAM C COOTBETCTBYIOWIEH KOPPEKTH-
posxoi. Ecnm paccMaTpuBaeMEIe IPOEKTHBIE pe-
OIEHMS HE HMEIOT aHAJIOrOB, TO KANUTAJIbHBIE
3aTpaThl ONPEAENSAIOT IO CMETHEIM pacyeTam C
HCTOJIb30BAHUEM YKPYIHEHHBIX CMETHBIX HOpMa-
tupoB (YCH, VIICC, npeiickypaHToB).

[lpu cpaBHEHHM BApHAHTOB Ha CTa/IMM pabo-
Yero IPOEKTHPOBAaBMs KANMWTAJIBHBIE 3aTPATh
OTIPENICJIAIOT 110 CMETAM MJIH CMETHBIM PacdeTaM C
O/IMHAKOBOM CTEMEHBIO TOYHOCTH IS BCEX Ba-
PHAHTOB.

Ilpu comocTaBIEHHM BapUaHTOB OT/IEJIBHBIX
Y3JI0B CAHMT2PHO-TEXHHICCKUX CHCTEM B KA4eCTBE
TOKa3aTeNeil KamuTanbHBIX 3aTPAT CHEAYET HC-
NOJIB30Bark JAHHBIE, TIPUBE/CHHBIE B «PexomeH-
JAIAAX I OLEHKH H3MEHEHHS CTOUMOCTH TPy 0~
€MKOCTH M MaTepUajOeMKOCTH CTPOUTEIbCTBA B
TIPOCKTaX NPOMBIIUICHHEIX 3[aHUH M COOpYXe-
mui» (M.: Crpoiiuzgart, 1988).

B Tex cimywasix, xorjia Ha HOBbIe BUAbI 060pY-
JOBaHHS, MAaTepUAJIOB U JeTajell OTCYTCTBYIOT
CMETHBIE HIIM ONTOBBIE IEHBI, CTOMMOCTH HX Olpe-
JEAeTc PacyeTOM HA OCHOBAHMH CTOMMOCTH
AHAJOTMYHBIX U3IEIUH.

CTouMOCTh  TIPOM3BOJCTBCHIONW  TIIOLIAIM
onpeaesseTca no ¢GpopMyie:
K, =0,71.F,. (21.1)

rae I, —croumocts | M? IPON3BOACTBEHHOH IJIOIAAH,
HPUAAMACMAs 110 TMPOCKTHBIM JAHHBIM, @ IIPH HX OTCYT-
CcTBHA—110 Tabn 21.1; F, —npou3BOACTBEHHAS NOILAND,

TABJHUA 21.1
TIOKA3ATEJIM CTOUMOCTH 1 m?
MMPOU3BO/JICTBEHHON TUTOWA M

Croumocrs | mM?
niomaxH, py6

Tviibl 35HAR

TTpoMBIILIIEHHBIE 3MAHAA Orpaciei

YepHas METa/UIYpris 220
[[BETHAS METAJUIypPris 215
XUMHHYECKAS POMBIIIEHIOCT 195
MaIIRHOCTPOEHHE 155
LDepeBoO6PA0a 1BIBAIOLIAA M LESUTIOI03HO-
OyMamHas NPOMBIIINCHHOCTb 135
MPOMBIILICAHOCTh CTPOM1EILHBIX MaTe-
pHajos 155
Jlerkas IPOMBILIIEHHOCT b 110
MHINCBAs, MeNHIHHCKAs H MAKpoGHoora-
HECKan NPOMBILLUICHHOCTE 120
HONHIPaQUIECKasn ¥ MECTHAA JIPOMBILL-
JIEHHOCTD 225
CTPOHTEILCTBO 155
NpOYHE OTPaciy TPOMBILLICHHOCTH 155
AJMHRACTPaTHBHO-OBITOBBIC 34aHAA W sJabopa-
TOPHBLIE KOpTiyca 200
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3aHAMaemMas 00OPYIOBAHHEM C YIETOM MPOXOIOB H NPO-
e3m0B Aas obcmyxusanns, Mm% 0,7 - koadduument, yum-
THIBAIOMIHHA BEPOATHOCTh HCHONb3OBAHMS IUIOIIANH, 3a-
HMMAacMOi 0OOPYNOBAaHHEM, B CIIyYae ee OCBOOOXICHHS.

3anuMaemas IPOM3BOJACTBEHHAs IIOINATh
ONpeeAeTCA 10 HPOEKTY B COOTBETCTBHH C OCO-
OeHHOCTAME KOMIIOHOBKU obopynoBanus. B mpea-
BAPUTEJILHBIX PacueTax 3Ta IUIOmaab ONpPEeNeIAeT-
cs o rabaputam obopyroBaHus (@, 6) ¢ y4eToM
LIMPHHEL KPYTOBOro INpOXoja M 06CIyXHBaro-
mero mepcoHana (0,7 M) M IIOJIOBHHBI IIHPHHEI
omHOCTOpOHHEeTO mpoesga (1,25 m):

=(a+ 1,4) (6 + 2,65). (21.2)

21.2. T'onoBble IKCNIIyaTAIHOHHbLIE
pacxobl

TonoBble pacxoAsl B cepe SKCILIyaTaluu
BHYTPEHHHMX CaHMTaPHO-TEXHHYECKHX CHCTEM 0Oy-
CJIOBJIEHBI HEOOXOAUMOCTBIO NOJMIEPXKAHMSA CHC-
TeM B paboueM COCTOSHWA W OOeCreyeHNs THTHE-
HH4Yeckoro 3¢pexra, MPETyCMOTPEHHOTO NPOEK-
tom. COCTaB 3aTpart, yYMTHIBAEMBIX IPH PacyeTe
rOJI0BBIX IKCILUTyaTAIMOHHEIX PACXOROB, IIPUBEIEH
B Tabn. 21.2.

TABJHIA 21.2
COCTAB 3ATPAT, YUMTBIBAEMBIX ITPA PACUYETE
T'OJOBBIX IKCILTYATALIHOHHBIX PACXOJ0B

BHyTpeHHHe CaHHATAPHO-TEXHHYECKHE
CHCTEMBI

Cocras 3aTpar
oTolLlcHAEe KOHAMUMOHA- BOXO-

W BEHTHIAUMA pOBaHHEe  NPOBOX
BO3XyXa W KaHa-
JTH3AIHEA *
3aTpaTh Ha:
TEIIOBYIO 3HEPTHIO + + 4w
351eKTPOIHEPTHIO + + +
X0J10x0CHaGxeHne - + -
CXKaTbIA BO3ZYX — — +
pearenThi - - +
Ycnyru ropoackax ciyx6 so-
NONPOBOJA M KaHANHM3ALMH + + +
3apabGorHas nuala obcmyxu-
BAIOILIEro NeEpCcoHaa + + +
AMOpPTH3aMOHHbIE OTYHCE-
HHS + + +
Tekymna#i peMoHT + + +
+ + +

Ipoune pacxoml

* B saTtpartax Ha BHYTpEHHHE BOZONPOBOMA M KaHANM3ALMIO
NpeyCMaTPHBAIOTCA 3aTpaThi Ha BHYTPHIEXOBbIE CHCTEME! 060-
POTHOTO BOJOCHAGXKEHAA W OYMCTKA CTOYHBIX BOJ.

** Mmeerca B BHIY pacxoX TEMIOTHL Ha ropaiee BOXO-
cHabxeHnAe.

3aTpaTel HA TENJOTY U JJEKTPOIHEPIUIO NpU
CpaBHEHHMH BApUAHTOB NPOEKTHBIX PEICHHH OTpe-
JEJISIOTCA HO 3aMBIKAIOIUM 3aTpaTaM. B xauect-
BE€ 3aMBIKAIOIIUX 3aTPAT Ha TEIUIOBYIO 3HEPTUIO
OPUHAMAIOT CTOHMOCTh TOIUIHBA M TEIUIOBOM
JHEPTHM IO OCHOBHBIM 3KOHOMHYECKVM 30HAM
crpassl g0 2000 r. (taba. 21.3).

TABJHMUA 21.3

CTOUMOCTbD TOILTHBA U TEILIOBOA SHEPTMH
(ITncemo Tocerpost CCCP ot 06.09 1984 1 Ne MN-4448-19/5)

CronuMocts korensHo-  Crow-
IxoHommayeckne 30061 CCCP NEYHOYO TOMJIMBA, MOCTH
py6/TyT Temio-
BOM
yrons ra3 SHEPTHH,
py6/Tkan
* Eponefickas Hacts 50 60 15
Vpan 43 52 14
Kazaxcran 41 50 14
Cpennsn A3us 42 51 15
3anagnas CuGuph 35 43 13
Bocrousas Cubupb 20 — 1
Hansruii Bocrok 60 72 21

Jo yTBEpXKAEHUS 3aMBIKAIOIMAX 3aTpaT Ha
3NEKTPOIHEPrHI0 CTOMMOCThL 1 KBT-4 3s€exTpo-
3HEPIHH, KOI, ONPEAEIIETCS 110 OAHOCTABOYHOMY
Ttapudy IlIpeiickypasTa Ne 09-01; BBemeHHOro B
neiicteue ¢ 1 suBaps 1982 r.:

l"nanceneponocmxaﬂepro.
Kamuartckasepro R . 10
MarajaH3Hepro R . . . 10
CaxaJiHH3HEpTO.
suepropaiionb CaxanuHssepro (6e3 suepropaiiona

Oxuuckont TOL) . e .10
Oxusickas TOL Lo . 6,5
SAxyrcksHepro . Lo .. .10

Bce asmeprocucremst u aneproynpamienns CCCP n
COIO3HBIX pecnybux (3a HCKIIO nepet 1X
BBILIE) e e e e e e e P 3

JDKOHOMHUYECKAS OLICHKA NPUHATOI'O BapHaH-
Ta BBIIOJIHAETCA IO LICHAM M TapHdam, IeHcTByro-
UMM JUIS YCJIOBWH JaHHOTO mnpeanpusatus. Ilpu
OTCYTCTBHH 3THX JaHHBIX CTOHMOCTB 3HEprope-
CypCcOB IPHMHMMAETCS CJIEAYIOLEH:

TEIIOTHI, TOJy9aeMOH OT 3HEPrOCHCTEM
MuHsHEPro — 110 Tapubam Ipeiickypanta
Ne 09-01;

TEIIOThI, TOJYYaEMOH OT KOTEJIBHBIX —I10

npuBeAeHHEIM 3aTpaTtaM Ha 1 I'/Ix (FKan) omnpe-
neaseMbiM 1o popmyiie:

I.=1.=C+ELK, (1.3)
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rae 11, - npusenennsie 3atpaTsi Ha 1 I'lx (I'kam), py6;
C-cebecroumocrs 1 I'Jx  (I'kan) Temnorsl, pyo6;
K—ynensnbie KanuraibabIe 3aTPaThl HA HCTOYHHK TEIIO-
cHabxeuns, ucyucnennsie na 1 T'JDx (I'kan) oTmyckaemo-
ro remna, py6; E,—HopMaTuBHBIH KoaddumueHT sddex-
THBHOCTH, NpHHMMAeMbId paBHbM 0,12;
3NeKTPOYHEPrAy, IojydaeMoil ToTpebure-
aaMH ¢ o0wiel npUCOeIMHEHHOH MOUIHOCTBIO 10
750 xB- A -no oaHocTaBoyHoMy Tapuby IIpeic-
kypauta Ne 09-01. Ilpu ofineii npucoenuHEHHOM
MotHocTH 750 kB - A 1 BBIIIE CTOMMOCTB 3JIEKTPO-
SHEPTMU  ONpPEJENAETCd MO  [ABYXCTABOYHOMY

Tapudy.

To/10BhIe IKCMIIYATAIMOHHBIE PACXOABI IO CHC~
TEMaM OTOIJIEHNs, BEHTH/IANMA W KOHIHIMOHNPOBA-
HHsL BO31yXa 00pasyroTcs U3 3aTPaT Ha TEMIOBYIO
snepruro M, snexTpossepruro M, xojonocHab-
xenue M, (ToJIBKO AJIA CHCTEM KOHIMIMOHHMPOBA-
HHSL BO3/IyX2), YCJIYTH FOPOJCKHAX clyk6 Boxompo-
BoJa W KaHammsauuM M, ., 3apaboTHylo nuarty
0BCIIyHMBAOILETO TIEpcoHana #,,,, aMOpPTH3aIH-
OHHBIE OTuHCieHMA H,, Texyumit pemoHT M, u
IpOYHE SKCILTYaTAIHOBHBIE pacxoasl M .

3aTpaThl Ha TEIJIOBYIO 3Hepruio M, ompene-

asoTes o popmyne

H = (0" + %"+ 0% +

Oy +
(21.4)
+ O — OO U,
rae Q°%, Qv Qi ~TONOBBIE PACXOJbl TEIUIOTHL COOT-
BETCTBEHHO HA OTOIUICHHE, BEHTHIIALMIO, BO3IYIIHO-TEMN-
nopere 3aBech, ['JIx (Ixam); Qi%iy), Qi’i(2)—TOIOBEIE
pacxo/ibl TeIOTH Ha KOHIMIMOHMPOBAHME BO3JyXa CO-
OTBETCTBEHHO HAa NEpPBBIH W BTOpod mnogorpes, I'[Ix
(Txam); Q)3"-TONOBOE KOJMYECTBO YTHNM3MPOBAHHOM
TEIUIO Ibl, HCIOJIL3YEMOH B CUCTEMAaX OTOIUICHHS, BEHTH-
JSIMM M KOHAMLIMOHUpOBaHHMs Bo3myxa, I’k (I'kan);
I, -uena #a 1 TJx (I'kam) TemwioBo#t snepruu, py6.
Lena TemIoBO¥M 3HEPTUM TIPUHUMAETCS B CO-
OTBETCTBHHE C PEKOMEHIAIIMSAMH, H3JIOXKEHHBIMHA
sa c. 148.
Togoseie pacxoasl Temwrotsl, 'k (Ckan),
PEKOMEHIYETCS ONPEAeNATh N0 hopMynam:
HAa OTOIJICHHE JKWUJBIX H OOILIeCTBEHHBIX
3AaHUH
Qren = 240, 17,12~ e -,
0 o ot _ >

BH p.o

21.5)

Ha OTOILJICHHUE NPOU3BOJACTBEHHBIX 31aHuf

ron Qo To.puﬁ (tnn cp o) + Q
’ (tys — 15.0) 10°

nex(

tcp.n)

(21.6)

rae Q,- pacyeTHbIE 4ACOBBIE PACXOLI TEILIA HA OTOILIE-
HHE, BT (kkan); I —NpOaOIKHTENBHOCTE OTOMUTEILHO-
ro NepHoJa B CYTKaX, IPHHUMAEMast B COOTBETCTBUH CO
CHull 2.01.01-82, «CrponTenbHas XIAMATOIOTAS H
reOPU3AKa»; T, ,a55 T o~ TPOAOIIKHTENBHOCTE PAGOTHL
B TONY CHCTCM OTOIUIEHHS COOTBETCTBEHHO B Dabodee
BPEMSl M JEXKYPHOIO, 4; !, ,~CPEAHAS TEMOEPATYPa Ha-
PYXHOro BO3JyXa 3a OTONUTEIbHbIH nepuod, °C, npuHu-
maemasi B coorBercrsun co CHull 21.01.01 82; 5-tem-
nepaTypa BO3yxa B OTAINIMBAEMBbIX IOMEILEHUAX B HEPA-
Gouee Bpems, °C; 1, ,— pacHeTHAS TEMIEPATYPA HAPYHKHO-
ro Bo3ayxa, °C, Ans NpoeKTHPOBAHMUA OTOILIeHUs (mapa-
MeTpbl B), mpuHMMaemas kak cpenHss TeMueparypa
BO3/IyXxa Haubojiee XOJIOAHOM NATUAHEBKM B COOTBETCT-
puu co CHull 2.01.01-82; ¢, - pacuetnas Temiuepalypa
BHYTPCHHEr 0 BO3/lyXa OTAIIMBaeMBbIX 38anu#, °C, npuHu-
maeMas Ui XKHIBIX U OOIIECIBEHHBIX 3aHME DPaBHOM
18°C, a Ansd NMpOH3BOACTBEHHBIX 3JAHMH —[I0 XapakKTep-
HOH TeMmepaType BO3[yXa B IOMEILCHHNX B pabouee
BpEMSi.
Ha BEHTHIIALIMIO

Tty — Lep.o) ( Qoit Q )
rox _ _B\'BH cp.o B(1) n(2)
% 10° et o —1 )

BH  “p.o BH  ‘p.m

(21.7)

rae T,—-TIpOAOIDKUTENbHOCTE paboTHl B rogy CUCTEM
BEHTHIIALMY, 4; Q) PACYETHBIA 4ACOBOH PACXOX TEmIa
HAa BEHTUJIALHIO JUIA CUCTEM, paboTarOIMX [0 MAPAMET-
pam B, Bt (kkan); Q,;)—TO XK€, paboTarolux N0 napa-
meTpaMm A, Bt (kkan); ¢, ,~pacucTHas TemMmnepaTypa Ha-
pyxHoro Bosayxa, “C, Juist IPOEKTHPOBAHUA BEHTHAALMI
(mapaMeTphl A), IpUHAMAEMas KaK CPEJHSAS TEMNEPATY-
pa BO3Jyxa HauboJee XOJOQHOro NEPUOJa B COOTBETCT-
sux co CHull 2.01.01-82;

Ha BO3AYUIHO-TCIJIOBBIC 3aBCCHI

rox _ Qn.m 7:3.: (ta — Lep.

cp 0)
B3 T
(ta - tp.o

y10°

(21.8)

rae Q, ,— pacueTHRIA YacoBOM pacxoj Temia Ha BO3AYIU-
HO-TEIUIOBBIC 3aBecht, Bt (kkanm); T, ,—npomospkaTeNb-
HOCTb PaGoTHL B TOAY BO3AYLIHO-TEIUIOBBIX 3dBEC, Y;
t,—TeMIepaTypa BosayXa, °C, MoJaBaeMoro 3aBeCOi.
I'onoBoe KOJIMYECTBO YTHIIM3UPOBAHHOMN Tel-
JIOTBI, XapaKTePHOH 3HAYUTENbLHON HepaBHOMEp-
HOCTBIO €€ BREIXOJ2, OHNPEACHACTCA MO BEIIWYHAHE
CPpEAHEYACOBOI0 HCIOJIb30BAHHUA:

R = QT 1076, (21.9)

rie O, —CPENHEYACOBOE 33 OTONHTENbHBIHA NEPUON KONH-
YECTBO YTHJIIM3UPOBAHHOH TCIUIOTHI, HCIIOJIB3YEMOH B CHC-
TEMaX OTOILICHHS, BCHTHIIAUMH H KOHAUMLHOHHPDOBAHUSA
Bo3ayxa, Bt (xkan), T,, ~IIpOAOAXKHUTENBHOCTh HCIIONB30-
BaHUA YTHIH3UPOBAHHON TEIUIOTHI 33 OTONMMTEIbHBIN e~
puoj, 4.

lopoBolt pacxoa TEMJIOTH Ha MOAOTPEB BO3-
AyXa B CHCTEMax KOHIMIMOHHPOBAHUA:
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HEPBBI MOOrPeB NPH NMPAMOTOYHOM CXeMe
06paboTku BO3Ayxa

oy = 0,60, B(l,'I;nlO°6, (21.10)

TIPH PaBHOM COOTHOLUEHHH HAapyXHOTO ¥ pe-
[UPKYJISIMOHHOTO BO3yXa

055, = 0,450, B(1,7]“,10‘6, (21.11)
C TEpeMEHHOH PerupKyIsuHeH
;051)=Q"(1)m-5-10“6, (21.12)

1ae Q, ;) ~ PACUETHLIHA YaCOBOH pacXo/ Tenia Ha nepBHIf
nonorpes, Bt (kkan), T, ,— HPOJOIKHTEILHOCTE PaGOTHI
B TOJly CHCTEM KOHIHIIMOHAPOBAHHUs BO3JyXa, 4, m MpO-
JIOJDKUTENILHOCTh PaboThl CHCTEM KOHAMIHOHHPOBAHHSA
BO34yXa B TCYEHWC CYTOK, 4,

Ha BTOpPOH IOJOrpeB BO3AyXa B CHCTEMAX
KOHIUIIHOHHUPOBAHHUs, HE COBMEIIEHHBIX C OTOILIE-
HueM, 1pu pabore:

OQHOCMEHHOH

won, = G4, — I, + 1,)-0,6-1073%; (21.13)

JByXCMEHHOH
oy = G151, —851, + 1) 06" 1073
(21.14)
TPeXCMEHHOHU

03, = G (621, — 631, + I,)107%(21.15)

Ha BTOpPOHl NOJOTPEeB BO3AyXa B CHCTEMAX
KOHAUITMOHMPOBAHHUS, COBMEIICHHBIX ¢ OTOIIEHH-
€M, KOr1a TEIUIONOCTYILICH!S IIPEBRINIAIOT Tellao-
nmoTepH, npu pabore:

OJTHOCMEHHOU
Sy = GOS, — L5, +1,):374:107;
(21.16)
JIByXCMEHHOH
ey = G (131, — 231, +1,)-2,61-107%;
(21.17)
TPeXCMEHHOMR
o2y = G(521, — 621, +1,)"1,06-107%
(21.18)

Ha BTOpoH NOAOIPEB BO3JAyXa B CHCTEMax
KOHOUIIMOHAPOBAHAA, COBMEUIEHHABIX C OTONJICHHU-
eM, Korza TeIUIONOTEpH MPEBBILAIOT TENJIOoNo-
cTyIuieHus, npu pabore:

OJIHOCMEHHOM
Py =GO0,51, — 1,51, + I, y-2,8-1073,
(2119)

JByXCMEHHOR
QreR, = G131, — 2,31, + 1,)°1,96-1073;
(21 20)
TpeXCMEHHOMN
%y = G521, — 621, +1,)-08-1073,
(21.21)

rae G- pacdeTHOE KOJIMYECTBO HAIPEBAEMOTO BO3MYyXa,
Kr/4, I, 3HTanbNMA BO3AyXa MOCNE KAMEPLI OPOLUCHHS B
pabouee Bpems 3uMOi, KJK/Kr (kKan/Kr), I, —HTanbmus
BO3JyXa [OC/IE HarpeBa B Kamopudepe B pabouec Bpems
3umoit. kx/Kr (kkai/kr), I, —To xe, B HepaGouce Bpems
KM B NEpUOJ noAroToBkd, KIDx/kr (kxan/kr), I, —3n-
TanbOMs BO3AyXa B momemeHHH, kKJX/KT (KKajl/kr).

3aTpaThl Ha xoJoqocHabxenne ¥, onpenens-
rotes no hopmyne

H, = Qrr (21.22)

x>

rae Q" -ropokoil (ce3oHHBIH) pacxox xonmoga, I'Ix
(Txan), I, uena 1 I'JIx/(I'xan) xonxona, py6

3aTpaThl Ha X0J0J YYMTBIBAIOTCHA OTAEIBHON
cTaThell TOJMRKO IPH IEHTPAIA30BAHHOM XOJOM0-
CHaOXeHMH OT OOINEe3aBOACKHX WJIH PaHOHHBIX
XOJOAMJBHBIX CcTaHmuit. B sTHX choydasx neHa
X0JI0[]a TIPUHHMAETCSA MO CebeCTOMMOCTH, a NpH
OTCyTCTBHM ee—1o Tabu. 21.4.

TABJMUA 214
CTOMMOCTb 1 Tkan XOJIOJIA

IlponsBogATENLIOCTE

Croumocts 1 I'kan ronoud, py6,
XOJIOAWILHOM C1aniuu,

npy paboTe XONOAMIBHOM CTAHUME,

Cxan/y Y/TOX
o 1000 ao 2000 CBBillIE
2000
Ho 0,5 38,7 2,8 253
Mo 1,0 31,9 26,6 20,9
Jo 2,0 28,4 234 17,3
Ceoiie 2,0 26,8 22,5 16,1

B Tex ciayduasx, korja XoiaoJ0cHabxeHue ocy-
LIECTBIISAETCS OT XOJIOJMILHBIX YCTAHOBOK, pafo-
TAIOWMX TOJIBKO HA HYXAb KOHAUIHOHHPOBAHMS
BO3/yXa, 3aTPaThl HA XOJOJA OTJCIBHO HE Y4UThHI-
BAJOTCH, & IKCIUIYaTAIIHOHHBIE PACXOJBI IO XOJIO-
JJIBHOUW YCTAHOBKE BKJIIOYAKOTCA B COOTBETCTBY-
IOLIME CTATBH PACXOZOB CHCTEME KOHIUI[MOHUPO-
BaHMS BO3OyXa.

TonoBoii (ce3onuEIH) pacxon xomoaa, [1x
(T'xaur), peKOMEHAYETCs ONMpeneNaTs no Ghopmyne

Qrr = Gm/24kE (ALn) 1075,  (21.23)
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rone G~pactleTHoe KOJIMYECTBO IIPUTOYHOIO BO3AYyXa, KI,
m—TPOAOJIKHTEILHOCTb PA0OTHL CHCTEM KOHIANHUOHAPO-
BaHMS BO3AyXa B TeYEHHE CYTOK, 4; k—xo3apdunmenr,
y‘iﬂTHBa}OH{Plﬁ YBEIIHYCHUE PaACX0jla X0Jioja B JJHEBHBIC
4aCH, KOTOPHH NPUHUMAETCA PAaBHBIM IIpM paboTe: of-
HocMeHHOH — 1,2—1,5; nByxcMennoii—1,1- 1,3; Tpexcmen-
Hoii— 1,0; X (Al _n)—pacxon Xogoaa 3a CE30H, MCIHCIICH-
Hbld Ha | KT npuTouHOTO BO3AyXa, KJIX/Kr (KKaju/kr);
METOJ pacyeTa BeJnuuHH X (Al n) aan B ri1. 7 HacTOsAIE-
ro CripaBOYHHKA.

Pacier 3aTpaT Ha 2AE€KTPO3HEPrHKO
H, npou3BOUTCA IO OQHO- HJIH JIBYXCTABOYHOMY
tapudy. Ilo oxHocraBouHOMy Tapudy omauusa-
IOT 3JICKTPO3HCPYHIO IPOMBILIICHHBIE U OpHpaB-
HEHHBIC K HMM HOTPEOHTEIH ¢ oOmei mpucoeam-
HEHHOH MOMIHOCTERIO 10 750 kB - A, a Takxe ajaMu-
HHCTPATHBHO-OLITOBLIE, OOIECTBEHHBIC OPTraHU3a-
MK ¥ TIPOYHE HEMPOU3BOACTBEHHBIC NOTPCOUTEH.

OIHOCTABOYHBIN Tapu}d COCTOUT TONLKO M3
NJIaThl 33 OTHYIICHHYIO aKTHBHYIO 3JICKTPHYECKYIO
3HEpruro, KBT-4, yYTCHHYIO CYCTYHKOM.

CTOMMOCTS 31CKTPOIHCPTUH IO OJHOCTABOY-
HOMY TapHdy onpeaeisercs 1no ¢popmyie

H,4 =N, KT, I,q, (21.24)

rae N, —YCTAHOBNEHHAH MOIHOCTH TOKOIPHEMHHKOB,
kBt; T, - NIpOnomMKATENBHOCTE PabOTH TOKOIIPHEMHMKOB,
u/rom; If, ;,~T1apud 3a 1 kBT -9 0oTpebIseMoit snexTpu-
YECKOM 3HEPT MM, TPMHAMAEMBIH 10 JAHHBIM 3aKA34YHKa, 4
HpY OFCY IC1BUM UX — 110 OgHOCTaBoYHOMy Tapudy IIpei-
ckypanta Ne 09-01; K —koadpunuenT 3arpy3ku, IpUHU-
Maembiit paBHbIM 0,7,

CTOMMOCTSH 3ICKTPOIHEPrHY, NOTPeOasieMoit
NpOMBIUIJICHHBIMM M NPHPABHCHHBIMH K HHM
npeNpUATHAMH, OOIICH TPHCOCAMHEHHON MOI-
HocThio 750 xB-A W BpINE OIUIAYMBACTCH IO
JBYXCTABOYHOMY TapHQYy.

JIByxcTaBouHbIH TapHd COCTOHT U3 OCHOBHOM
¥ JONOJHATELHOM cTaBok. OCHOBHas CTaBKa Mpe-
gycMmaTpuBaeT Iwiaty 3a 1 xBT MakcmMmanbHO#R
MOLIHOCTH, MOTPeGIIeMOi TOKONPHEMHUKAMH

H, ;)= 08N, I, (21.25)

3

rae I, ,—Tapud 3a 1 kBT MakCHMaNbHOH MOIIHOCTH,
npruarMaemsli o TIpeiickypanty Ne 09-01.

J{ononnuTenbHas CTaBKa JIByXCTaBOYHOIO
rapuda npejycMaTpuBacT WAty 3a KHJIOBATT-4a-
Chl AKTHBHOM ICKTPUYCCKOH 3HEPTUH, YMTCHHOMN
CHCTYMKOM. 3aTpaThl Ha OIJIaTy HoTpebaseMoit
3NEKTPHUCCKOW 3HEPTHU onpenensrorca no dop-
Myne (21.24)

3aTpaTsl Ha YCIYTH TOPOACKHX CHYyxO
BOJONpPOBOJA M KAHAJAU3AUNM M  CKIAIBI-
BAIOTCA W3 CTOMMOCTH NOTPEOIAeMOM (HOKYIHOM)

BOJABL M IUIATHI 32 cOPOC CTOYHBIX BOJX B TOPOA-
cKyro Xagamuzauuio. K moxynHo# oTHOCHTCS BO-
JIOTIPOBOAHAS WM apTe3WaHckas Boja, HoNy4ae-
Masli OPeANPUITACM OT TOPOJICKOrO BOJOTPOBOMA
WIH OT JIDYTUX MCTOYHHKOB (Hampumep, u3 cober-
BCHHOW apTe3WaHCKOH CKBAXXHHEI).

3aTpaThl HA YCJIYTH TOPOJICKAX CIyx0 BOIO-
TIPOBOAA M KAHANH3AIMA ONPEHCISIIOT 10 CPEaHe-
TOJOBBEIM 00LeMaM HNOTPeDisieMOil BOAL U cOpa-
CBIBAEMBIX CTOYHBIX BOJ H JICHCTBYIOIIMX TAPH-
dam Ha 3TH ycnyrH.

TomoBoit ¢oHxg 3apaboTHON miaaTh
obcnyxuBaromero mnepcoHana M, ompe-
JIENACTCA HA OCHOBAHHH NMPOCKTHPYCMOM YHCIIEH-
HOCTH M CPE/IHErO/IOBOH 3apabOTHOM TMaThl OHHO-
ro paboTarouero.

O6s13aHHOCTb IKCIUTYATAHOHHOTO TIEPCOHA-
Ja 3aKNIOYACTCS B TCXHHYCCKOM OOCIYXHBAHHH
ccTeM (CKCHHCBHBI OCMOTpD, OYHMCTKA, MEJIKHE
peMOHTHI). UYMCICHHOCTh  3KCIIYaTAIIMOHHOTO
MepcoHalia 3aBHCUT OT 0coGeHHOCTe# cUcTeM, pe-
XHMa paboTel 00OpYyHOBAaHHS U KOHKPETHBIX
YCJIOBHH HA JIAHAOM IPCATPUSTHHA (arpecCUBHOCTD
BO3/lyXa B NOMCIHCHHH, €O 3allbLICHHOCTB, 3ara-
30BaHHOCTH, NPOAODKATEIBLHOCTL PaGodero aHs,
PEXKHM HYHCTKH BO3JYXOIPHEMHBIX YCTPONCTB,
BO3AYXOBOJOB ¥ T.I.). UHCACHHOCThL 3KCIUTyaTa-
IHOHHOTO NePcOHasa JIOMycKaeTCsl ONPEACIATD 1O
Tabn. 21.5.

TABJIMLA 21.5
YUCJAEHHOCTD 2KCMAYATAHUOHHOI'O NMEPCOHAJNA

CucTeMbl ¥ O1/C/bHBIC AIEMEHTH Hopwma Ba 1 gen.

B CMCHY
LICHTpaJ'IbHLIe KOHIMUMHOHEPHI W UPHTOYHBIC
BEHTHIANMONTEIC kameps! tHNA TTK c yBraxme-
HuEM BO3lyxa 6
Tpuroyssie kaMepsr 1una 1K 6e3 yBaaxHeHus '
BO31YXa 8

OT)ICJIBHHB BEHTHIIAIHOHHLIE YCTAHOBKH (Beﬂ—
THAATOPSY, GHILIPH, 1ENI0YTHIM3aTOPEI Bpd-
HQOMUeCs pEreHepd UBHLIC, OTONMIENBHbBIC ar-
PeraThl, KOHIHIHOHEDPL! [ICAB10HOMIIBIE) 20
Kaopudepsi, BO3MyXOHArpeBaTEE, TEILIOYTH~
JU3aropel PeKYNCPATHBHLIE H C NPOMEXYTOY-
HBIM TCHJIOHOCHTE. 1M 25
Bo31yx0BOIEI ¢ PeryMpYIOMMMH, BO3AYXOIPH-
EMHBIMH H BG3AYXOpPa3/la! OIILIMH yCTpo#CrBa-

MH, M 1000
CHC1eMb! OTOILICHHS ¢ OTOMHTETbHLIMY NPHGO-
pamu, kBt 1100

Cuc1eMs! BOIONIPOBOAA (NIMTHEBOTO U NPOTHBO-
HOXAPHOTO) W KaHAIW3aUHM (XO3%HC (BEHHO-

65110B0I H MHTHEBOI), 1 ToYka Bogopasz6opa 1500

OO61mee (CHIUCOUHOE) YUCIO IKCILTYATAIIHOHHO-
TO Depconana ompeacnserca no Tada. 21.5 ¢ yue-
ToM koaddmmenta K, paBHOro: .
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npu paboTe ¢ BHIXOAHBIMH ¥ MPa3IHAYHBIMHI
JMHAMH: B OIHY cMeHY—1,2; B 1Be cMeHbI—-2,4; B
Tpu-—3,6;

IpH HelpepbiBHOH paboTe (0e3 BHIXOTHBIX M
NpasAHUYHbIX AHeH)-4,5.

®onp 3apaboTHOM miIaTHl OogHOTO paboraro-
[IeTO NPHHEMAETCS MO 3a4aHHIO HA IPOEKTHPO-
BaHMe.

Ilpy BBIMOJHEHHH CPAaBHATEIBHBIX PACUYCTOB
cpenHuil ro10BOM (OHA NPHHAMAETCI B CyMMe
2000 py6 (c mpeMHsMH B HAYHCIEHHAMH) C y4eTOM
MmosicHoro ko3 dunmeHTa, YCTaHOBJIEHHOTO IS
paifoHa pacrojioxeHUst oObeKTa.

AMOpPTHU3ANHOHHBIE OTYuCJeHus H,
NPOU3BOAATCS OT CYMMbI KAaOMTAJIHHBIX 3aTpaT
(CMETHOM CTOMMOCTH) Ha YCTPOHCTBO BHYTPEHHHX
CAHUTAPHO-TEXHHYECKHUX CHCTEM B COOTBETCTBHUH C
HopMami I"ocimana CCCP, BBelcHHBIMH B JeiicT-
BHe ¢ 1 sHBaps 1975 r.

IIpn TexHHKO-DKOHOMHYECKHX CONOCTaBJIC-
HHUSIX MPOEKTHHIX pelleHHH PEeKOMEHIYETCA IOJIb-
30BaThcs Tabm. 21.6.

3aTpaTel Ha TecKyliH# pemoHT H,
00ycOBIeHB HCOOXOAMMOCTBIO  MOAIEPXKAHUS
CHCTEM B pabovYCM COCTOSIHUM B TEYCHHC HOpMa-
THBHOTO CPOKA MX CIIyXObl. DTH 3aTpaThi COCTOST
3 3apaboTHOH marsl pabGOYHX-PEMOHTHHKOB,
CTOMMOCTH MaTepHaJIOB M 3alACHLIX 4acTel, pac-
XOnyeMbix Ha peMOHT. CTOHMOCTB TEKYIUETO pe-
MOHTA OTIpe/iesisieTCst YKPYNMHEHHO, B pasmepe 20%
OT CYMMbI aMOPTH3AIHOHHBIX OTHHCIICHHUI.

I[Ipoyne 3KkCOIyaTAUWHOHHBIC PACXOJbE
M cocTosT uM3 3aTpaT Ha IIyCKOHAJa/JI0YHble
paboThl, HA OXpaHy TPYAa, H3HOC MATNOIGHHOTO H
OBICTPOM3HAIITMBAEMOTO HHBEHTapsi (HHCTPYMEH-
Ta, NpHCHOCOOJeHuH), YCAYTH IpPYrux LEXoB H
HCYYTCHHBIC PaCcXOJBL.

IMpouune pacxoms! I KOHKPETHBIX OOBEKTOB
ONpPENEeNSIFOTCS, KAK IPABHIIO, HA OCHOBAHHHU JlaH-
HBIX 3aKa3yWka. [IpH OTCYTCTBHHM 3TUX JaHHBIX
MPOYHE PACXOABl CREHAYCT HPUHHMATHL B pa3Mepe
30% OT cyMMBI 3aTpaT Ha 3apaboTHyO miaTy,
AMOPTH3AIMIO H TCKYLIMH PEMOHT.

To10BRI€ IKCILIYATALMOHHDIE PACXOBI IO CHC-
TeMaM BHyTPeHHero BOJONPOBOJA H KARAJIH3ALHH
OPEICTABAAIOT COO0H CyMMy 3aTpaT Ha TEIuioTy
JUTS TOpstuero BopocHabxeHus M, anexTposHep-
ruo M, ycayru ropoAcKHX ciiyk6 Bomonposoja u
kaHanu3amuu H, , 3apaboTHyIO IuTaTy 3KcIulyaTa-
IHOHHOTO nepcoHana M,  , aMOPTH3aIMOHHbIE OT-
uuciieHuss HM,, TeKylMd peMOHT M, , U mnpoume
pacxosmel A .

TABJIMLIA 21.6

HOPMbI AMOPTHM3ALIMOHHBIX OTYHUCJIEHUA

T'pynnel ¥ BHABU
OCHOBHBIX (OHIOB

Mupp Hopma aMOPTH3AUHOHHBIX
oTYHC/IeHHH, Yo

obmas

B TOM YHC]IE

Ha NoJI- Ha Kalli-
HOE BOC- Talb-
CT2aHOB- HBIH pe-

JEHHe  MOHT
3nanns.
MHOTO3TaXHbIE 10000 24 1,0 14
OJHO- H ABYX3TaXHbIE 10001 2,6 1,2 14
I'papupan
*eJ1e306eTOHHbIE 20317 3,5 33 0,2
MeTalInvecKne 20319 11,3 1,0 1,3
KaHanu3auuOHHble HacOCHbIe
3ariy6ieHHBIE CTAHIHH, COB-
MeILeHHble ¢ IPHEMHBIMH pe-
3epByapaMu 20321 3,8 2,9 1,8
Hedrenosyku 20324 9,7 67 =~ 30
OTCTORHAKN:
Kene300eTOHHbIE TOPH-
30HTANBHEIE 20325 9,3 2,0 7.3
KeJle300e TOHHBIE BEPTH-
KaAbHbIE 20326 3,6 2,0 1,6
KHPNHYHbIE 20327 8,9 6,7 2,2
Pesepmyaps! uncTOM BOIBI:
*ee306eTOHHbIE NoA-
3eMHbIE 20333 2,7 2,5 0,2
KHpIMYHBIE 20334 3,9 33 0,6
MeTaRYecKHe 20335 8,6 33 53
Tpy6onpoBoasi
a) KaHaJA3aLAd
YYTYHHBIE 30107 29 2,0 09
CTajibHbIE 30108 53 4,0 1,3
acGecToLeMEHTHbIE 30105 44 33 1,1
KenezobeTornbIe M Ge-
TOHHEIE 30104 58 5,0 0,38
6) BomompoBoaa:
crajbHble, acOecTo-
eMEHTHBIE 30109 5,5 5,0 0,5
YyTyHHEIE 30110 2,4 1,7 0,7
*KeJie306eTOHHbIE 30111 4,0 33 0,7
B) ArpecCHBHEBIX CTOY-
HBIX BOJ 30120 9,7 6,7 3,0
r) TenJoBBIX cerel
CTanbHEBIE 30121 48 4,0 08
Typ6okoMmpeccopsl, BO3Y-
XOYBKH 41403 6.4 4,0 24
Hacocsr'
1eHTPOGEKHbIE BOXO-
NPOBOIHbIE 41500 19,3 12,5 6,8
XaHaIH3aLAOHHEIE 41502 27,9 12,5 154
BaKyyMHBIE 41508 10,1 82 19
o6BeMHBIE, 1IECTEPEHHBIE
¥ HOpIUHEBbie 41506 18,0 13,0 5.0
CHCTeMBl  BOAOCHAGXeHHMA ¥
KaHaaW3auuMu  (KoMIsekcHas
HOpMa)
N0 CTPOHMTEILHOH 4Yacru
3pauuil H cOOpyXeHAR — 5 22 2,8
no o6opylIOBaHMIO H
MOHTaXY — 11 6,6 44
O6opynosagne MeXaHH4eC-
KoM ¥ eKTPHYECKOR OUYHCT-
KA Ta30s (ObUIEBBIE KAMEPHI,
LMKJIOHb1, CTPYKOEph) 41600 12,5 9,8 2,7

CHCTeMBl OTOTICHUSA, BEHTH-
JIAIYA ¥ KOHTHUMOHMpPOBAHHE
BO31yxa (BKJNIOYAA BEHTHAS-
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Ilpodoaxncenue maba. 21.6 55—t
e = 24Qr.n.cp Ho + 24ern.cp5_5__tx_'i‘_l} X
T'pynnst ¥ BHAB! IIndp Hopma aMopTH3AUHOHHBIX x3
ocHOBHBIX OHAOB oTuMcIenul, Yo x (350 — I7,)10°5, (21.27)

obuas B TOM YHCIe
Ha NOJ- Ha Kamu-
HOE BOC- Tallb-
CTaHOB- HEIH pe-
JleHWe  MOH1

TOPBl, MNPUTOMHBIE KaMEpHI,
BO37IyXOBO/Ibl, KAMEPBI YBJIAK-
HEHHA, KOHAMUAOHEPH ¥ ApY-
THE) OTpaciei:
XJOpHOH ¥ HedTeXHMH-
4eckOH NPOMBILUICHHOCTH 41602
TOPHO-XHMMYECKO#, oc-
HOBHOH XHMHH, OpraHu-
4eckoro CuHTE3a, aHW/IH-
HO-KpacovHO#
430THOM, COAOBOH, NaKO-
Kpaco4yHOH, XxuMmKo-o-
Torpahuuecko, XHM-
BOJIOKHA H MPOYHX OT-
pacyieii XuMBYecKol npo-
MBILICHHOCTH
NpoYHx OTpaciei
NPOMEILLIEHHOCTH
TisineyaBsIMBaIoOIIHE YCTPOi-
C€TBa

JAniMococht

QHILTPEI INEKTPHYCCKHE H
PYKABHEIE
Xonoau1bHO-KOMIPECCOPHOE
obopyaoBanne
OneKTpON3MEPHTEIBHBIE IPH-
Gopht B yeTpoHcTBa 06IETO 1
crenMaNbHOr0 Ha3HaAYeHHS
INpuGopel Hns KOHTPOIA H
pery. BAHHUs TEXHONOTHIEC-
KHX MpOHECCOB (33. MCKJIIOYe-
HHeM NpHOOPOB TeMIIEPaTyphi)
Ipu6opel ana HW3MEpeHHA H
peryIupoBaHNA TEMIEPATYPh

22,0 16,6 54

41603 22,9 12,6 10,3

41604 10,9 6,8 4,1

41601* 12,1 10,0 2,1

41605
41610

16,7
16,1

16.7

22,0 5,9

43136 11,5 8,0 3,5

45104 128 77 5,1

47033 134 1,8

47036 15,5 13,0 2,5

47037 31,2 30,0 1,2

ITpameuanns: 1. HopMbl aMOPTH3ALHOHHBIX OTYHCIEHHH N0
OTJACNBHLIM BHA2M OTONMTENLHO-BEHTHIIALHOHHOTO 000pynoBa-
HHA JOMYCKaeTca MPUHHMATEL Nno wudpy 41601,

2. KomnuiekcHas HOpMa 2MOPTH3ALMOHHBIX OTYHCIeHMH o
CHCTEMAaM BONOCHAGKEHHA H K2aHANW3AUMM ONpENeNeHa 0o aua-
10T2aM.

[Ipn Hamm4my BHYTPHLEXOBBIX CTaHLHUH 000-
POTHOTO BOJOCHAOKEHNS H OMUCTKH CTOYHEIX BOX
YIUTBHIBAIOTCS 3aTPATHL HA PEAreHThl, CKATHIA BO3-
IyX, PACTBOPHTEJH, 3arpy304Hbic MaTepHalbi H
Ap.

CrouMOCTh TEINOTHE M, Ha ropsiec BOHO-
cHabxcHUe ompenensieTcs no gopmyse

", =03, (21.26)

rae Qr%--ToAOBOR pacxol TeIoThl HA ropsvee BOJO-
cuabxkenne, I'Ix (T'kan); I, —Tapud HA TEILIOBYIO 3HEP-
o, py6 3a 1 I'Ix (I'kan), npuanMaeMsblii B COOTBETCT-

BUM C PEKOMeHIanUAMH Ha c. 148.

T'opoBo#i pacxox Temna B I'Ix (I'kam) Ha
ropsyee BOJAOCHAGKeHHE KITbIX U OOLIECTBEHHbIX
37aHul ompelensieTcs no hopMyie

rae Q. , ., CPEAHEHACOBOH Pacxos TEMna 3a OTONHTEb-
Hell MepHOA HA ropsAvee BOAOCHaOkenme, Bt (kkan);
11, ~ npoIoXKUTENBHOCTE OTOIHUTENBHOTO MEPHOAA, CYT;
tons f,—TEMOEpATYpA XONOAHOM (BOAOIPOBOOHOIM) BO-
abl, °C, COOTBETCTBEHHO B JIETHHA M 3MMHHH NEPHOIBL;
NpH OTCYTCTBHH [aHHBIX MPHUHAMAETCS PABHOMN COOTBET-
crBeHHO 5 1 15°C; B—KOI)PUIHEHT, YIHTHIBAIOHI H3-
MCHEHHE CPEJHEYACOBOTO PACX0a BOABI HA ropsyee BO-
nOocHA0XeHHe B JIETHHH [EPUOJ O OTHOLIEHHIO K OTOMM~
TETbHOMY; IIPH OTCYTCTBHH AAHHBIX [PHHAMAETCS pas-
HeM 0,8 (2718 KypOpPTHBIX M HOXHBIX ropoaos B = 1,5),
ns npeanpuAtHii — 1,0; 350 —wmeno cyTok B rogy pabotsl
CHCTEM TOpAYEry BOLOCHAOKEHHS.

IomoBo# pacxod TemwnoTH HA ropsyec BOAO-
CHAOXCHHMC DPOMBIIICHHBIX NPEANPUATHH Onpe-
JEASIOT, UCXOAS M3 CYTOYHBIX M TOAOBBHIX PEXKH-
MOB_ NOTpeOyIeHHs Topstucit BOABI, 4HMCIA OHEH
paGoTHl NPeTNPUATHS B TORY M YHCHA cMeH pabo-
Tel B cyTkH. Hampumep, pacxom Temnotsl Ha
ropsuec BOAOCHAGNKEHHe AYIUEBBIX NMPOMBIIILICH-
Horo mpeanpusitug coctasnsger 2400 x/Ix B nep-
Byro cMeHy u 2300 xIx—Bo BTOpyio. Hpennpus-
THE paboTaeT B ABe cMenni, 257 nueit B rony, us
Hux 137 pHe—B oTommTenbHbld mepuom u 120
nued - netoM. CpelHeYacoBO# PpACXOd TEIUIOTHI
Q:ncp ONpelleNisleTcss MO CMeHe ¢ Haubombimm
PaACXoaoM TEIMJIOThI

Qr.ncp = 2400: 8 = 300 xIx.

Tonosoit pacxon Temnortst, I'[Ix, Oynmer pa-
Bed [16-300-137 + 16-300-(55 — 5)/(55 — 15)/ x
x 120]-10°°,

B cucreMax BHYTPEHHero BOJOCHAOXKEHHS H
KaHaJIU3allMy, BKJIIOYasd BHYTPHUEXOBbIE CTAHIMA
060pPOTHOTO BOAOCHAGKEHHS M OMHCTKH CTOYHBIX
BOJ, YYHTHIBAIOT 3aTPAThl HA 3JEKTPO3HEPTHIO,
norpebisieMyr0 HACOCAaMH, KOMIPECCOPAMHE, BO3-
ayxonayBkamu. Ilopsmox ompeneneHust 3aTpaT Ha
JNEKTPOIHEPrHIO U3JTOKEH Ha ¢. 148, 151.

Wsnepxkn Ha 3apaboTHYIO IUTATY 3KCIUTyaTa-
IHOHHOTO TIepCOHATA, AMOPTU3ANMOHHBIC OTYHC-
JICHMSI, TeKyIIHH PEMOHT M NPOYHeE 3aTPATHl Onpe-
JIEJIAIOT B COOTBETCTBHH C PEKOMEHAANMSMH Ha
c. 151, 152.

UnclieHHOCTh 9KCTUIyaTAMOHHOTO TIEPCOHA-
Jla AJif BHYTPEHHUX CHCTEM BOJONPOBONA M KaHa-
JH3ALMM ONPEAENSETCS HPOCKTOM, IIPH OTCYTCT-
BHM 3THX [JAaHHBIX MOXHO  IOJb30BaThCA
Tabn. 21.5.
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YucaesHOCTh IPOU3BOJACTBCHHOTO NepcoHana
BHYTPHIIEXOBBIX CTaHIIPIﬁ OUYHUCTKH CTOYHBIX BOJ
PEeKOMCHIYCTCS NPHHMMATEL B CJICAYIOUIEM COC-
TaBc:

s crauuuii 1ponyckHoi cuocoGHocTbio A0 20 MY/a:

MIDKEHep-1eXHOJIOT . . . . . T |
cnecapy no o6Gopymosammio . . . . . 1
nabopaHT . .

oneparop . }l B CMEHY

Aag ClaHuER LUPoLYCKHO# citocobHOcrbio 21- 50 M3 /u:
HHXKeHep-TexHomor . . . . . . . . 1
cinecaplh no 060pyROBAHHIO

snabopaHT
1 B cMeny
oneparop

3aTpaTel HA PCATCHTHI, PACTBOPHTEIH, 3aTpPy-
304HBIC MATEPHAJIBl OHPEACNIAIOT OTJCIBHO JUIS
Ka’kJ0rO BHAA MATCPUAIOB, UCXOJA H3 TOHOBBIX
PACXO0B M IIeH, JICHCTBYIOIMX A YCIOBHH Npo-
exTupyemoro mnpeappustus. Ilpu oTcyrcreumM
NPOCKTHBHIX 1IeH NPHMEHSIOTCS ONTOBHIC IICHHI
[peiickypauta Ne 05-01 ¢ mobamiienmem CTOM-
MOCTH JOCTABKM JO TIPOEKTHPYCMOTO IpPCANpH-
ATHS.

3aTpaTsl Ha CKATHI BO3JyX OHPCACISIOTCS
1o rojoBoMy pacxoay u ccbectommoctH 1 M?
O/[aBaeMOT O BO3/yXa.

21.3. JonoaHuTe bHbIe
TEXHNKO-IKOHOMHYECKHEe TOKAa3aTeln
NPoeKTOB BHYTPEHHHX
CAHNTAPHO-TEXHAYECKHX
CHCTEM

K 1onosHHTENbHEIM  TEXHHKO-3KOHOMHYEC-
KHM II0Ka3aTensiM, HCHONB3YEMBIM JUIS BCECTO-
pPOHHEM ONEHKM INPOCKTOB, OTHOCSTCS 3aTpaThl
Tpyla B CTPOMTEIBCTBE, MATCPHAIOCMKOCTh, TO-
JIOBBIE PACXOJIBI TEIJIOTHI, ICKTPOIHEPTHHU (B Ha-
TypajIbHBIX BCIMYAHAX U B YCIIOBHOM TOILIHMBE) H
BOJBI, HAJIC)KHOCTh CHCTEM.

IMoka3zaTesm 3aTpaT TPyAa B CTPOHTEILCTBE
JIOJOKHBI OTPa)XarTh CYMMAapHYIO TPYJAOCMKOCTH
BceX paboT MO yCTPOWCTBY BHYTPECHHHX CaHWTAP-
HO-TCXHMUYCCKHX CUCTEM, BKJIIOYasg paboTel 110
okpacke u uzonsuud. [Tokasatenn 3atpaT Tpyna
onpenensiores no Hopmam DCH u EPEP (C6op-
aukn 16-20, 26), a TakKe N0 YKPYIHEHHbIM CMET-
HeIM HOpMaM (C6opuuk 4.1).

MMoxkaszaTenu 3aTpaT TPyAa Ha YKPYNHCHHBIC
3JIeMEHTBl  CAHHTAPHO-TEXHUYECKHX  YCTPOWCTB
npuBenensl B pabote «PexoMeHanuu A1k ONEHKH
U3MEHCHNUS CTOMMOCTH, TPYJOEMKOCTH M MAaTepH-
aJIOEMKOCTH CTPOUTEIIECTBA B IPOCKTAX HPOMBIILL-

TABJIMLIA 217
CPOK CJIVKEBI CAHUTAPHO-TEXHUYECKOI'O
OBOPY/JOBAHMSA 10 NEPBOrO
KANIMTAJIBHOTO PEMOHTA

CamHTapno-rexnayeckoe obopynosange  Cpok cayx6sl mo
KalHTAJILHOTO pe-

MOHTA, THIC. 4

Beutunstopst:
a) ocesble:
CTanbHbiE 18
C NOBHLIUEHHOH 3amATOH OT HCKpoobpa-
30BaHHA 10
6) pamuanbHbie 06IWEro Ha3HAYCHHA:
CTaJibHble 18
cranvhsie tana BI[-4-76 15
B) PafiHalLHBIC KOPPO3HOHHO-CTOMHKHE:
13 HepXaBeroule# CTamu 5
¥3 THTaHOBKIX CIJIABOB 21
H3 1ujacrmacc 16
T) pandaibHble C NOBHLILEHHOH 3amMMTOH
OT HCKpOOoOpa3oBaHUa 10
/1) BHICOKOHATOPHBIE 8
€) NbUIEBbIE 8
) KpbiUHbE 18
3) KpbIUIHBIE KOPPO3HOHHO-CTOHKHE 32
Konnuunonepsi.

a) aBTOHOMHBIC THNA:
KTA2-5 ¢ Bo3ayIIHbIM OXAaXIeHHEM

KOMIIpeccopa 20
KTA1-6,3 1 KTAI-10 25
KTAI-2, KTAl-4, KCU-12B 40
6) kabuuuste tana KT1,0 w KTA2-0,8T 40
B) HeaBTOHOMHEIE 38
I) HEaBTOHOMHLIC HIKadHbIE 18
JlOBOIYHKH KeKLHOHHbIE 39
DHILTPEL
a) BO3YLUHBIE CAMOOUMINAOLINECT 19
6) pyJlOHIbIE NPH 3aNLLICHHOCTH, Mr/M>:
o 0,5 20
oo S 3 roma
B) srdelKoBble C (HILTPYIOIIAM MaTepHa-
nom OIIIT 3 ropa

BosnyxoHarpesaTesnn (kaJopHupepsl) ¢ 1erIoH0-

CHTENeM"
BOAQ 12 ner*
nap 5 ger*

* TIpuBoxuTcst 06MMH CPOK CAy®O6bI 6€3 KalHTaNLHOTO pe-
MOHTA.

JICHHBIX 3/1aHAH U coopyxeHui» (M.: Ctpoiiuzaar.
1988.)

OpHCHTHPOBOYHO 3aTPATHI TPYAA MOXHO OIl-
OpeAcasiTh TI0 CMETAM HA YCTPOHCTBO BHYTPECHHMX
CaHHTAPHO-TEXHUYECKHX CUCTEM, HCXOJIA H3 CyM-
MBI OCHOBHOH 3apaboTHOM NaTH! M CpeaHe crou-
mocTtd 1 yen.-7H, paBHOH 5.9 py6.

MaTepranoeMKoCcTh CHCTEM  ONPEHCIIACTCS
OKa3aTeNsiMH pacxojia cTaam H Tpyd. B pacxon
CTaJId, T, BKIIOYAETCA Macca BO3IYXOBOJOB, BO3-
JYXONPUCMHBIX, PETYJHPYIOMIAX H Pa3HATOYHLIX
YCTPOHCTB, KOpoOOB, 0akoB (PaCUIMPHTCILHEIX,
KOH/ICHCAITMOHHBIX U JUIA BOJBI), ONIOP H KperJiec-
HHI 1o/l 0bOpyIOBaHHE, BO3AYXOAYBEl H TPyOO-
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HPOBOJBI, CTAJBHBIX HNOKPHITHH II0 H3OJSLHH W
OpYTUX 3JICMEHTOB CHCTCM, HCKJIIOYast obopyno-
BaHME.

MeTannoeMKOCTh  CAHHTAPHO-TEXHUYCCKOYO
060pyIOBAHHS OUDPEACTSICTCS TOMBKO HPH COHO-
CTABJICHHH BAPHAHTOB CaMOro OOOpYHZOBaHHA.
TMoka3aTenu pacxoaa Tpyd MPHBOAATCS OTHCITBHO
110 Tpy6aM 4yryHHBIM, T, H CTANbHBIM, M H T. Y4eT
CTaNbHBIX TPYO (BKJIIOYAst BOAOTa30NPOBOJAHEIC) B
IABYX M3MEDUTEINISIX JIA€T BO3MOXHOCTH OLCHHTH
PAMOHANBHOCTh TPACCHPOBKA TPYyOONPOBONIOB H
NpPUHAMAEMBble TOJIIMHBI CTEHOK TPYO.

Pacxoa TpyO ompemensicTcs MO NPOCKTHOH
JUIHHe TPYOONPOBOJOB € YYCTOM Da3BepHyTOH
ananel 11-06pasHeIX KoMOeHcaTopoB. B oGmuit
pacxon TpyO BKIIIOHAIOTCA TaKXe H3/CTUS U3 HAX
(rpsi3eBHKH, BO3yXOCOODHHKH H JIp.).

Maccy cTayi, NPOTSKEHHOCTh M Maccy TpyD
NPUHMMAIOT N0 IPOCKTAM MJIM ONPCACHSIOT pac-
YeTOM B COOTBETCTBHH ¢ paboTol «PekxoMeHRammu
JUISt OLIEHKH M3MEHEHHS CTOMMOCTH, TPYAOEMKOC-
TH ¥ MATEPHAJTOEMKOCTH CTPOHTEILCTBA B IPOEK-
Tax MPOMBIIUICHHBIX 3JaHHR H coopyxeHHH (M.:
Crpo#iuzgat, 1988).

I"omoBric pacxobl TEIIOTHL, JICKTPOIHEPT HUA
¥ BOJEI, HOTpeCiisieMblc BHYTPCHHHMH CaHHTap-
HO-TCXHMYECKHMH CHCTCMAaMH, ONpPEACTSIoTCS B
COOTBETCTBHH € PCKOMCHIAIMSMH, H3JI0KEHHBIMU
Ha ¢. 149-151.

TlepeBox TEIUIOTHI H 3NEKTPOIHEPTHH B TIEP-
BUYHOC TOIUIHBO TIPOH3BOAMUTCH IO IOKA3aTeIAM
ero pacxoja Ha BbipaboTky 1 I'Ix (1 Tkan) Ten-
JoTel ¥ 1 kBT 4 anexTpossepruu, KOTOphic 3aBU-
CAT OT KOHKPCTHBIX YCJIOBHH DHEPrOCHAGXKCHUS.

CpenHue 3HaYeHHs YACILHBIX PACXOAOB TOI-
JIHBa COCTAaBJISIOT:

Ha BoIpabotky 1 IAx (1 'kan) tenmnoTsl, no-
JIy4aeMoO# OT KOTeNbHBIX, paboTarollWX Ha ra3o-
Ma3yTHoM Tomnuse —-0,039(0,165) TyT, Ha xameH-
HBIX ¥ OypoBbIx yrasax —0,044(0,185) Ty, or TOII -
0,039(0,165) tyT;

Ha BBIPabOTKY
0,3 TyT.

Hanexs0cTh BHYTPCHHHX CaHHTApHO-TEXHH-
YECKUX CHCTEM ONPEAEIACTCA CPOKOM CIyXOBI 10
NEPBOTO KaNHTaTLHOTO PeMOHTa 00OpymOBaHHS,
3allIOPHO-PETYJIMPYIOMIAX M JPYTHX YCTPOMHCTB,
NPeIyCMaTPHBACMBIX NPOEKTOM.

Moka3zaTeu HageXKHOCTH DPHHUMAIOTCA HO
TY unu gpyrum Hopmarusam. Hampumep, nan-
HBIC O pecypce O NePBOTO KaNUTAJILHOTO PEMOH-
T4 OTONMTCIBHEIX KOTJIOB, BEHTH/IATOPOB, KOHIU-
IAOHEPOB, IKCKIHOHHBIX JIOBOJYHKOB, BO3NYXO-
HarpeBaTeicd M IPYroro CaHMTapHO-TEXHWYECKO-
ro obopynoBaHus npuBcacHbl B IlpeiickypanTtax
onToBeIX e NeNe 19-04, 19-05, 23-07, 23-08.
BuIMHCKH U3 NepeYHCIEHHBIX NPCHCKYPAHTOB NPH-
BoasATcs B Taom. 21.7.

1 xBT 4 3mexTpoIHEprun —



MNMPUJIOXKEHUA

Hpuaooncerue 1
TABJULIBI JJI TUJIPABJIUYECKOI'O PACUETA CETEN BOJOCHABXEHUS

TABJIULIA 1.1
3HAYEHUSA 1000i U v, m/c, JJISI CTAJIBHBIX BOJONMPOBOAHBIX TPYB d = 10 — 25 mm (FOCT 3262- 75 C U3M.
M TOCT 10704-76 C U3M.)

q, v 1000: v 10001 v 1000; v 1000:

afc
Ans 1py6 d, mm
10 15 20 25

0,025 0,22 22,6 — — — — — —
0,030 0,27 31,1 — -- —_ — — —
0,035 0,31 40,9 0,19 12,7 — — — —
0,040 0,35 51.9 0,22 16,0 — — — —
0,045 0,40 64,1 0,24 19,7 — — — —
0,050 0,44 77.5 0,27 23,7 — — — —
0,055 0,49 92,1 0,30 28,1 — — — —
0,060 0,53 107,8 0,33 32,8 — — — —
0,065 0,57 124,6 0,35 37,8 0,19 8,56 — —
0,070 0,62 142,7 0,38 432 0,21 9,75 — —
0,075 0,66 161,8 0,41 48,9 0,22 11,0 — —
0,080 0,71 182,1 0,44 54,9 0,24 12,3 — —
0,085 0,75 203,6 0,46 61,3 0,25 13,7 — —
0,090 0,80 226,2 0,49 67,9 0,26 15,2 — —
0,095 0,84 249.9 0,52 74,9 0,28 16,7 — —
0,10 0,88 274,8 0,54 82,2 0,29 18,3 — —
0,11 0,97 3279 0,60 ' 97,8 0,32 21,7 0,19 6,26
0,12 1,06 . 3856 0,65 114.6 0,35 25,3 0,21 7,29
0,13 1,15 4478 0,71 132,7 0,38 29,2 0,23 8,39

0,14 T 1,24 515,0 0,76 152,1 0.41 334 0,25 9,57
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TABJILLIA 18
3HAYEHHA 1000i M1 v, m/c, AJS CTAJBHBIX BOAOIIPOBOIHLIX TPVE d = 125 — 250 MM
(FOCT 3262-75 C U3M. 1 TOCT 10704 76 C U3M.)
v 1000: v 1000« v 1000« v 1000:
q, ajc nas tpy6 d, Mmm
125 150 200 250

34,5 2,78 123,1 1,93 46,4 1,00 8,30 0,63 2,65
350 2,82 126,7 1,95 47,7 1,01 8,53 0,64 2,72
35,5 2,87 130,3 1,98 49,1 1,02 8,75 0,65 2,79
36,0 2,91 1340 2,01 50,5 1,04 8,98 0,66 2,87
36,5 2,95 1378 2,04 51,9 1,05 9,22 0,67 2,94
37,0 2,99 141,6 2,07 533 1,07 9,46 0,68 3,01
31,5 3,03 1454 2,09 54,8 1,08 9,70 0,69 3,09
38,0 3,07 149,3 2,12 56,3 1,10 9,94 0,694 3,16
38,5 - - 2,15 57,7 1,11 10,2 0,70 3,24
390 2,18 59,3 1,13 10,4 0,71 3,32
39,5 - - 2,21 60,8 1,14 10,7 0,72 3,40
40,0 - - 2,23 62,3 1,15 10,9 0,73 3,48
41 - - 2,29 65,5 1,18 11,5 0,75 3,64
42 - 2,35 68,7 1,21 12,0 0,77 3,80
43 - 2,40 72,0 1,24 12,5 0,79 3,97
44 - - 2,46 75,4 1,27 13,1 0,80 4,14
45 - 2,51 78,9 1,30 13,7 0,82 4,32
46 - - 2,57 82,4 1,33 144 0,84 4,50
47 - - 2,62 86,1 1,36 15,0 0,86 4,68
48 - - 2,68 89,8 1,39 15,6 0,88 4387
49 - 2,74 93,5 1,41 16,3 0,90 5,06
50 2,79 97,4 1,44 17,0 0,91 5,25
51 - 2,85 101,3 1,47 17,6 0,93 5,44
52 - - 2,90 105,3 1,50 18,3 0,95 5,64
53 - - 2,96 109,4 1,53 19,1 0,97 5,85
54 - - 3,02 113,6 1,56 19,8 0,99 6,05
55 3,07 117,9 1,59 20,5 1,00 6,26
56 - - - 1,62 21,3 1,02 6,48
57 - - - - 1,65 22,0 1,04 6,70
58 - - - - 1,67 22,8 1,06 6,92
59 - - - - 1,70 23,6 1,08 7,14
60 - - - - 1,73 244 1,10 7,37
61 - - - - 1,76 252 111 7,60
6 . — - 1,79 26,1 1,13 7,83
63 - - - 1,82 26,9 1,15 8,07
64 - - - - 1,85 27,8 1,17 8,31
65 - - - - 1,88 28,7 1,19 8,56
66 - - - - 1,91 29,5 1,21 8,79
67 - - - - 1,93 304 1,22 9,05
68 - - - - 1,96 1,24 9,33 9,33
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TABJULA 1.9
3HAUYEHHAA 1000 V1 v, m/c, JJIA1 CTAJNBHBIX BOAOIIPOBOJAHLIX TPYE d = 200 — 250 Mm
(TOCT 3262-75 C U3M. U T'OCT 10704 76 U U3M.)
v 1000: v 10007 v 1000: v 1000:
q, afc s Tpyd d, MM q, ajc s Tpy6 d, MM
200 250 200 250
69 1,99 32,3 1,26 9,60 99 2,86 66,5 1,81 19,8
70 2,02 33,2 1,28 9,88 100 2,89 67,8 1,83 20,2
71 205 342 1,30 10,2 102 2,94 70,6 1,8 21,0
72 2,08 35,2 1,32 10,5 104 3,00 73,4 1,90 21,8
73 2,11 36,1 1,33 10,7 106 3,06 76,2 194 22,7
74 2,14 37,1 1,35 11,0 108 - - 1,97 23,5
75 2,17 38,2 1,37 11,3 110 - - 2,01 244
76 2,19 39,2 1,39 11,6 112 - - 2,05 253
77 2,22 40,2 1,41 12,0 114 - 2,08 26,2
78 2,25 413 1,42 12,3 116 - - 2,12 27,1
79 2,28 423 1,44 12,6 118 - 2,16 28,1
80 2,31 434 1,46 12,9 120 - - 2,19 29,0
81 2,34 44,5 1,48 13,2 122 - - 2,23 30,0
82 2,37 45,6 1,50 13,6 124 - 2,27 310
83 2,40 46,7 1,52 13,9 126 - 2,30 320
84 2,43 47,9 1,53 14,2 128 - 2,34 33,0
85 2,45 49,0 1,55 14,6 130 - 2,37 34,1
86 2,48 50,2 1,57 14,9 132 - 2,41 35,1
87 2,51 51,3 1,59 153 134 - - 245 362
88 2,54 52,5 1,61 15,6 136 - - 2,48 37,3
89 2,57 53,7 1,63 16,0 138 - - 2,52 384
90 2,60 549 1,64 16,3 140 - - 2,56 39,5
91 2,63 56,2 1,66 16,7 142 - 2,59 40,7
92 2,66 57,4 1,68 17,1 144 - 2,63 41,8
93 2,69 58,7 1,70 17,4 146 - - 2,67 43,0
94 2 599 1,72 17,8 148 - 2,74 454
95 2,74 61,2 1,74 18,2 150 - 2,74 45,4
96 2,77 62,5 1,75 18,6 152 - - 2,78 46,7
97 2,80 63,8 1,77 19,0 154 - 2,81 47,7
98 2,83 65,1 1,79 19,4 156 - - 2,84 489
TABJMILIA 110
KO3®OULIMEHTEI MECTHBIX COITPOTHBJIEHUI { BOAONPOBOHBIX CETEN
MecrHoe conpoTHBieHue 3uavenue MecTHOE conpoTuBIeHUE 3Hayenne {
Benraan 8 KpecToBHHBL
aaBrkka 0,5 Ha NPOXOn 0,5
YronsaAK 0,5 Ha OTBETBJICHAE 0,5
OTBOAK 0,5 O6paTHble KIaNaHsl 7
Tpoinuky: TIpoxomHbie KpaHb 3
Ha 1POXOIX 0,6
Ha OTBeTBJICHHE 1,5
HA NPOTHBOTOK 2,5
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TIOTEPU HATIOPA H HA MECTHBIE COIMPOTUBJIEHUA

TABJHMIA Lit

MoTtepn Hamopa A, M, IpH cyMMe kOXpPANHEHTOB MECTHBIX COMPOTHBNIeHuA I

v, Mfc
1 2 3 4 N 6 7 8 9 10 15 20

0,25 0,003 0,007 0,01 0,013 0,016 0,019 0,022 0,025 0027 0,032 0,048 0,064
0,3 0,005 0,009 0,014 0018 0,023 0,027 0,032 0,037 0,041 0,046 0,069 0,092
0,4 0,008 0,016 0,024 0,032 0,042 0,049 0,057 0,065 0,073 0,082 0,123 0,163
0,5 0,013 0,026 0,038 005! 0064 0076 0089 0,102 0,114 0,127 0,191 0,254
0,6 0,018 0,037 0,055 0073 0092 0,110 0,128 0,146 0,165 0,183 0,276 0,365
0,7 0,024 0,049 0073 0,097 0,122 0,146 0,171 0,195 0,22 0,244 0,366 0,488
0,8 0,033 0,065 0,098 0,13 0,163 0,196 0,228 0,261 0293 0326 0,489 0,652
0,9 0,041 0,082 0,124 0,165 0206 0,247 0,288 0,33 0371 0412 0,618 0,834
1 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5 0,75 1
1,25 0,08 0,16 0,24 0,32 0,42 0,48 0,56 0,64 0,72 0,8 1,2 L6
1,5 0,115 0,229 0,344 0458 0,573 0,688 0,803 0917 1,031 1,146 1,719 2,292
1,75 0,156 0,312 0468 0624 0,78 0,936 1,092 1,248 1,404 1,56 2,34 3,12
2 0,202 0,404 0,606 0,808 1,01 1,212 1414 1,616 1818 2,02 3,03 4,04
2,25 0,258 0,516 0,77 1,032 1,29 1,548 1,806 2,064 2,322 2,58 3,87 4,16
2,5 0,319 0,637 095 1,274 1,593 1911 2,23 2,548 2866 3,185 4,778 5,37
2,75 0,385 0,771 1,156 1,542 1,927 2312 2697 3,083 3,469 3,854 5781 7,708
3 0,458 0917 1,376 1,835 2294 2752 3,121 3,67 4,128 4,587 6,88 9,174

Hpusosncenue 11

TABJUILBI JJA TUAPABJINYECKOIO PACUETA KAHAJM3ALIMOHHBIX CETEN

TABJIMLIA IL1
PACXO/bl CTOYHBIX BOJ ¢ U CKOPOCTH HX ABHXEHHA v IJI1 YYI'YHHBIX KAHAJIM3AIHOHHBIX TPYE

3nadeHns ¢, J/c, (BepXHsAs CTPOKA) H v, M/C (HHXKHSS CTPOKAa) IIPH yKJIOHEe, MM, Ha | M miHHBL

h/d
10 20 30 40 50 100 150
d, = 50 Mmm

0.05 0,004 0,005 0,006 0,007 0,008 0,012 0,014
’ 0,1 0,14 0,17 0,2 0,22 0,32 0,39
01 0,016 0,023 0,028 0,032 0,036 0,051 0,062
0,16 0,22 0,27 0,31 0,35 0,49 0,6
02 0,067 0,095 0,116 0,134 0,15 0,212 0,259
0,24 0,34 0,41 0,48 0,53 0,76 0,93
03 0,149 0,211 0,258 0,298 0,333 0,471 0,577
’ 0,3 0,43 0,52 0,6 0,67 0,95 1,17
04 0,256 0,362 0,443 0,512 0,572 0,809 0,991
' 0,35 0,49 0,61 0,7 0,78 L1 1,36
05 0,381 0,539 0,66 0,762 0,852 1,2 1,48
’ 0,39 0,55 0,67 0,78 0,87 1,23 1,5
0o 0,511 0,723 0,885 1,02 1,14 1,62 198
0,42 0,59 0,72 0,83 0,93 1,32 1,61

07 0,637 0,901 1,1 1,27 1,42 2,01 2,47
0,43 0,61 0,75 0,87 0,97 1,37 1,68

08 0,744 1,05 1,29 1,49 1,66 2,35 2,88
: 0,44 0,62 0,77 0,88 0,99 1,4 1,71
09 0,811 1,15 1,4 1,62 1,81 2,56 3,14
’ 0,44 0,62 0,76 0,87 0,97 1,38 1,69
095 0,818 1,16 1,42 1,64 1,83 2,59 3,17
’ 0,43 0,6 0,74 0,85 0,95 1,34 1,65
" 0,761 1,08 1,32 1,52 1,7 2,41 2,95
0,39 0,55 0,67 0,78 0,87 1,23 1,5
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TIpodoaxncenue maba. I1.1

3HaueHus g, j/c, (BEpXHAs CTPOKA) H v, m/C (HUXKHAA CTPOKA) NIPH YKJIOHE, MM, Ha 1 M JUIHHEI

hjd
10 20 30 40 50 100 150
d, = 100 mm
0,05 0,023 0,033 0,04 0,046 0,051 0,073 0,089
0,16 0,22 0,27 0,32 0,35 0,5 0,61
0,1 0,101 0,143 0,175 0,202 0,226 0,319 0,391
0,25 0,35 0,43 0,49 0,55 0,78 0,96
02 0,424 0,6 0,734 0,848 0,948 1,34 1,64
0,38 0,54 0,66 0,76 0,85 1,2 1,47
0,3 0,948 1,34 1,64 19 2,12 3 3,67
0,48 0,68 0,83 0,96 1,07 1,51 1,85
0.4 1,63 2,3t 2,82 3,26 3,65 5,16 6,32
’ 0,56 0,79 0,96 1,11 1,24 1,76 2,15
0.5 2,42 3,42 4,19 4,84 5,41 7,65 9,37
0,62 0,87 1,07 1,23 1,38 1,95 2,39
0,6 3,25 4,6 5,63 6,5 7,27 10,3 12,6
0,66 0,93 1,14 1,32 1,48 2,09 2,56
07 4,05 5,73 7,02 8,1 9,06 12,8 15,7
0,69 0,98 1,19 1,38 1,54 2,18 2,67
038 4,73 6,69 8,2 9,46 10,6 15,8 18,3
0,7 0,99 1,22 1,4 1,57 2,22 2,72
09 517 7,29 8,93 10,3 11,5 16,3 20
0,69 0,98 1,2 1,39 1,55 2,19 2,68
0,95 52 7,35 9,01 10,4 11,6 16,4 20,1
0,68 0,95 1,17 1,35 1,57 2,13 2,61
1 4,84 6,84 8,38 9,58 10,8 15,3 18,7
0,62 0,87 1,07 1,23 1,38 1,95 3,39
TABJIMIIA 112
PACXO/ZbI CTOYHBLIX BOJ ¢ H CKOPOCTH HUX JIBWXEHUA v 115
YYT'YHHBIX KAHAJIM3AITHOHHBIX TPVE 4, = 150 mm
Wd 3uaveHns g, JI/C, (BepXHSA CTPOKa) M v, M/C, (HHXHAR CTPOKa) IIPH YKJIOHE, MM, Ha 1 M JUIMHBI
6 8 10 12 14 16 i8 20 30 40 60 80 100 150
0,05 0,05 0,06 0,07 0,08 0,08 0,09 0,09 0,1 0,12 0,14 0,17 0,2 0,22 0,27
0,16 0,19 0,21 0,23 0,25 0,26 0,28 0,29 0,36 0,41 0,51 0,59 0,66 0,81
0.1 0,23 0,27 0,3 0,33 0,35 0,38 0,4 0,42 0,52 0,6 0,73 0,86 0,95 1,16
0,25 0,29 0,33 0,3 0,38 0,41 0,43 0,46 0,56 0,65 038 0,92 1,03 1,26
0.2 0,98 1,13 1,26 1,38 1,49 1,59 1,69 1,78 2,18 2,52 3,09 3,56 3,98 4,88
0,39 0,45 0,5 0,55 0,59 0,63 0,67 0,7 0,86 1 1,22 1,41 1,57 1,93
0.3 2,18 2,51 2,81 3,08 3,32 3,55 3,77 3,97 487 5,62 6,88 7,95 8,89 10,9
’ 0,49 0,56 0,63 0,69 0,74 0,8 0,84 0,89 1,09 1,26 1,54 1,78 1,99 2,44
04 3,75 4,32 4283 5,29 5,71 6,11 6,48 6,83 8,37 9,66 11,8 13,7 15,3 18,7
0,57 0,65 0,73 0,8 0,86 0,92 0,98 1,03 1,27 1,46 1,79 2,07 2,31 2,83
0.5 5,56 6,41 7,17 7,85 8,48 9,07 9,62 10,1 12,4 14,3 17,6 20,3 22,7 278
0,63 0,72 0,81 0,89 0,96 1,02 1,09 1,15 14 1,62 1,98 2,29 2,56 3,14
06 7,46 8,61 9,63 10,5 11,4 12,2 12,9 13,6 16,7 19,3 23,6 272 30,4 37,3
0,67 0,78 0,87 0,95 1,03 1,1 1,17 1,23 1,51 1,74 2,13 2,46 2,75 3,37
0.7 9.3 10,7 12 13,1 142 15,2 16,1 17 20,8 24 294 339 37,9 46,5
0,7 0,81 0,91 0,99 1,07 1,15 1,22 1,28 1,57 1,81 2,22 2,56 2,87 3,51
0.8 10,9 12,5 14 15,3 16,6 17,7 18,8 19.8 243 28 343 39,6 443 54,3
’ 0,72 0,83 0,92 1,01 1,09 1,17 1,24 1,31 1,6 1,85 2,26 2,61 2,92 3,57
0.9 11,8 13,7 15,3 16,7 18,1 19,3 20,5 21,6 26,5 30,6 374 432 48,3 59,2
0,71 0,81 0,91 1 1,08 1,15 1,22 1,29 1,58 1,82 2,23 2,58 2,88 3,53
095 11,9 13,8 15,4 16,9 18,2 19,5 20,7 21,8 26,7 30,8 317 43,6 48,7 59,7

0,69 0,79 0,89 0,97 1,05 1,12 1,19 1,25 1,54 1,77 2,17 2,51 2,8 3,44
1 1,1 12,8 14,3 15,7 17 18,1 19,2 20,3 24,8 28,7 35,1 40,5 453 55,5
0,63 0,72 0,81 0,89 0,96 1,02 1,09 1,15 14 1,62 1,98 2,99 2,56 3,14

Tpameuanne. Tabmna cocrasieHa no dpopmyne akag. H. H. TTaBnopckoro.



167

ITpunoxncenue 11

£L'701 LT¢ 61'S6 €0t 9E€°L8  8LT TI6'LL 8YT  vbSL9  SI'T  SLS19 961 T6T'SS 9Ll SLLY 781 9568 ¥TI o'l
$96'801 659°c  $6'001  6£'€  919T6  1lI'f 16¥'T8 LT LLWL T 98%°S9 661  SP8'8S  9L6'L 50805 90L° 1 eIy S6E°L 60
806°66 80L°€  99°T6  6£vE  800°G8  SSI‘E 106°SL LIST  1S8'S9  PPPT  1€0°09 8TTT  966€S  ¥0O'T ¥9'9% IEL'T  166°LE 1¥'1 80
L£9'S8 99t THE'6L  8LEE  98'TL 0l 1669 L9L°T 695 10V'T  TIKIS  161T  00T'9y  L96°1 £6°6€ 00L'1 €1¥'TE  8E'1 Lo
$T5°89 I8P 9PSE9  6TTE  £61°8  LS6T ¥10°CS €¥9T  SPI'SY  6TT  SITP 1607 8L69E  6L8°1 P6°1€ €09°1  9L0'9T  STEL 90
S9E°IS LT S6S'LY  €0't 899ty 8LT 956°8€ 8¥°T  TLLEE  SIT  88L0E  96'T  9¥SLT  9L'I 9L8°€T < sLyel T [%1]
SL'bE 196T  T61°T€  €vL'T  91S‘6T  SIST $TE9T €PTT  €08TT  €¥6l  ¥8LOT  ILLT  99'81 651 70191 TLET  ITIEL 81Nl 0
$0£0C 195 L6L°81  1LE'T  LTTLL  ELIT 95€°S1 LE6T  vTEL L9T 901TI LTS 19801 LEI £9¢°6 18I°1 6194 1960 €0
W 007 =P
L0'0 =1 90°0 =1 so'0=1 00 =1 £0°0 =1 ST0'0 =1 0’0 =1 §10°0 =1 100 =1
vl
b b b a b a b a b a b
1 XVHOIMA XI9HhHUIEVd UdU SOdLAWYHY XIFHRHUI'EVd 9AdL XIFHHOMIIVEMITVHVI XUMNDTh UV BT
YW 4 BUHIXUEY XY UID0dOND U 9/t b od XIIHhOLD 19Y0XDVd
Il VIIMIF9 VL
8ISVY  0IST  ¥660F  TET  PL8YE  OCT  LLS'9E  LOT  wMT'PE 861 789l €6LT  8L68T  ¥91  86LST 9L HPTT  LTT  $T0BI 0TO'1 0’1
LTy TZ8T  €SSEy  009°T  SOEI¥ 99T 798'8E  T€T  LIF9E  wLIT  TLEE €107 8€8'0f  I¥8'T  88¥LT P91 T6'€T  STHT €761 8Kl 60
9LE'Sy  TYST  9E66E  SE9T  SO06'LE  10ST  T99SE  £SET  GIVEE  SOTT  8¥E0E  TPOT  96T8T  L9ST  61TST  v99'T  ST8IT T WYL PII'K 80
TSU'LE  TIST  TETYE  16ST  TOVTE  LSYT  TLSOE  vIET  LI9ST 91T LLY'OT  POOT  HPTPT  SEXL SLSIT  €€9'1 1981 THT TOIST  €vll L0
YEL'ST 9897  S6ELT  SLYT I86'ST  LVET  THYYT  80TT  188TT  L90°T  TET'IT  8I6T  TLESY  SLT 8ST'LI  6SST  TTOST  LSET  990°TT 0601 9'0
Y9TTT  0TST  L6VOT  TET  LEY6I  0TT 88Tl LOT  TTILL  8€6'T  I¥8ST  €6LT  68vFI ¥ 668T1  9¥T Tl LTT  TIO6 0201 ]
vPO'ST  6LTT  6¥8El  860°T  STICl 8867  SETI 1481  TSSIL  SLT 46901 791 696 8¥1 €698  LIET  8SSL  SPI'T  990'0 6160 +0
9101 6961 SLO'®  TIST  TSOL  9ILT  T6I'L €191 €EL9  ISTT LOT9  TEET  §89C  SLTT S90S - 9EI'l  T6EY  S860 8IS 68L0 €0
090'0 = s00=1 SPO'0 =1 $0°0 =1 SE00 =1 €00 =17 szo'o =1 00 =1 s10'0=1 100=1
2]
b a b a b a b a b a b a b a b a b a b a

€1 VITUIrgv.L

f XVHOINA XIHhHUIEVd UL WK 051 = P 9AdL XIMHHOMIIVEMI VHYY XIDIDFThUNVIIN BT

AW 4 BUHDXUEDY XU ULDOdOND U “¥/r ‘b Yoa XIMHhOLD MIOXDVd



Hpurooncenue 11

168

9LEL6T LOTY  £6£'G9T  968'€  THI'IST  9S‘E 206°97C 176 1€6'961  98LT  STO81  SST  LS¥091  LTT 6£0'6€1 L96'L  SSTWIT  SI9'1 o'l
T6E'SIE LOL'Y  SLOT6T 6SE'C 1887997  €86'C S19°0¥T 165°C 95060  TI'E 99¢°161 9S8T I9FOLI  ¥¥SC 9L LY S0TT  8YITL €ISl 60
TCL'68T 6LLY 197897 STFY  €91'SHT  #POY 1£902C ¥9'€  €69°161 TOI'C  L9S'SLI 9687 68T9SI  8LST SSS'SEL 9€TT  LBYITL  6£8°1 80
9Y9°LYT 989t  9€6TC  PEY  TWS'60T  S96'E £r1'681 6L5'C  POE'P9l  601°C  TSEOSI ST  LE'EEl  SEST €17911 661T  96¥S6  LOSI L0
LEB61 8¥'y  LIL'€81  6vI'v  80T'S91  I€L€ 6VE°IST SI¥'E  L9¥IEL  696T €SE0TI  SILT 9¥TLOI  TT'T 66876 860°C  8E€€9L  ¥TLL 90
889'8¥1 LOTY  969°LET  968°C  1I8'STI  9S°€ ISyenl 1T¢ S9¥'86  98LT  STI06 ST 67T08  LTT 7569 1961  6L0'LS  SI9L S0
£€9°001 [I8€  L81'E6  6TS'E 65158  $TT'E 79L9L LO6T  €E¥S'99  TST 61609 LOET  S8IFS  TSO'T £26'9% LLLT S8E 8SHl 10
£8'85 86TC  LLYYS SOt 89L6Y  6LT LTSy €1ST 6988 6LIT  £€S'SE  T66T  609°1E  TLL' 9YE'LT €661 Y0I1TT  9STT £0
WK 00g = P
£0°681 1S8°€ 9ZTH'OLL  TLV'E €60°9ST  8I°C 62L°0¥1 L98°T  ¥TTTTL  6¥T  1L9NIL SLTT  pL'66  TEOT L£998 S9LT ¥89°0L  tHI 01
205°00T 60€'y  €LL'081 S88°€  LSS'S91  8ES°E 1LT'6vl 80T°C  9SE°6TI  8LT  ¥S9IT  §ST  1S6°S0T LLT'T 1€1°T6 86°1  L8T'SL  8I9°I 60
789°€81 €9€‘y  8PL'GO1  LE6'E  EISIST  909°€ £66°9€1 ¥ST'E 6SO'61T  8T8T 1L8801 98S°T IST'L6  IET LES'PS 800T  ¥H0'69 P9I 80
£rrLST 6°v  990°TPI  1L8°¢  I0I0E1  S¥S'E €6T°LI1 961°c  €S6°I01 8LLT SST'E6  I¥ST  9vE'E8  1LIT 60¥°TL €L6°1  ¥TI6S 1191 L0
S01°971 101 T89'EIT L69€ 6I1°L01 98€'E LE'E6 960°c 1918  ¥S9T  €9WL  LT¥'T  L99°99  89IC £96°LS S88°1  T9T'LY  LES'T 90
SIS‘v6 IS8 €IT'S8  TY'E LYO'SL  8I€ S9E0L L98°T  TIVI9  6¥T  SE8'CS  SLTT 186y TE0T 81€ey SOLT  THESE  HFL $'0
8L6°€9 68%°€  I1S9LS  PPI'E  T6L'TS  6L8°T ¥8S°LY S65°T  S6T'Iy  TST'T  6ILLE  LSOT  (99€E  9€8T 62T°6C ¥6S‘T  8€8°€T €1 ¥0
96€°LE 610°€  SOLEE  1TLT  1€8°0¢  68%°C ¥8LLT €vTT  €60%T  O¥6'l  6661C  9LL'T  1T961  #8S°1 EYTL1 T6ED 6Y8El  8IIL €0
WW ST = P
Lo =1 90'0 =1 S0' =1 $0'0 =1 £0°'0 =1 ST0'0 =1 700 =1 s10'0 =1 100 =1
v/
b a b a b a b a b a b a b a b a b a

# 11 vopuw anvaxncyogod[f



Hpusroncenue 11

169

TABJIMUA IL5
PACXOJbI CTOYHBIX BOJ ¢, a/c, U CKOPOCTU UX ABUXEHMA v, m/c,
JUIA NMOJHMI3TUIEHOBBIX KAHAJM3ALIMOHHBIX TPYE TUIIA CJI U
TIBII PA3JIMYHLIX AVUAMETPOB ITPU PA3JIMYHBIX VKJIOHAX i
q v q v q v q v q v
hid
i=0,01 i=0,02 =003 i=0,04 i =005

d, = 63 MM
03 0,3 0,456 0,47 0,70 0,60 0,894 0,70 1,06 0,80 1,2
04 0,535 0,542 0822 0833 1,04 1,054 1,23 1,25 1,39 1,41
0,5 0,8 0,61 1,23 0,93 1,56 1,18 1,84 1,39 2,08 1,57
0,6 1,09 0,66 1,67 1,01 2,11 1,27 2,49 1,50 2,81 1,70
0,7 1,37 0,69 2,09 1,06 2,64 1,34 3,12 1,59 3,51 1,78
08 1,61 0,71 2,49 1,08 3,08 1,36 3,64 1,60 4,1 1,81
0,9 1,75 0,70 2,66 1,06 3,36 1,34 3,96 1,58 447 1,78
10 1,61 0,61 247 0,93 3,12 1,18 3,68 1,39 4,16 1,57

d =90 mm
03 0,83 0,60 ’ 1,25 0,92 1,57 1,15 1,86 136 2,1 1,54
0,4 1,45 0,72 2,19 1,08 2,73 1,35 323 1,60 3,64 1,80
0,5 2,18 0,80 327 1,21 4,09 1,51 4,81 1,78 543 2,01
0,6 295 0,87 442 1,30 5,52 1,63 6,50 1,92 7,33 2,16
0,7 37 0,91 5,54 1,37 6,87 1,70 8,12 20 9,16 2,26
08 432 0,93 6,47 1,39 8,06 1,74 9,50 2,04 10,7 2,31
09 4,71 0,92 7,05 1,37 8,77 1,71 10,33 2,01 11,66 2,27
1,0 435 0,80 6,55 1,21 8,17 1,51 9,63 1,78 10,87 2,01

d, =110 Mmm
03 1,45 0,71 2,164 1,06 2,72 1,33 3,18 1,56 3,57 1,76
04 2,53 0,84 3,77 1,25 4,73 1,57 5,52 1,83 6,23 2,06
0,5 3,79 0,94 5,63 1,39 7,05 17s 824 2,04 9,29 23
0,6 514 1,02 7,59 1,5 93 1,84 11,1 2,19 12,52 2,47
0,7 6,43 1,06 9,51 1,58 11,89 1,97 13,98 23 15,65 2,59
0,8 7,52 1,09 11,12 1,61 13,89 2,0 16,22 2,34 18,27 2,64
09 8,18 1,07 12,11 1,58 15,13 1,98 17,22 2,31 19,89 2,6
1,0 7,59 0,94 11,26 1,39 14,1 1,75 16,47 2,04 18,57 23

Tlpameuanne. Tabnuupr cocTabnenb Ha ocHoBaHuy dopmyn, noayderaeix CKTB «3Hepronpomnonamep».

TABJIMIIA IL6
PACXO/JbI CTOYHBIX BOJ ¢, a/c, H CKOPOCTH UX ABUXEHUA v, m/c,
JJIt ACRECTOUEMEHTHBIX KAHAJIM3AIIMOHHBIX TPYE PA3JIMYHBIX
JAHUAMETPOB TIPH PA3JIMYHBIX YKJIOHAX i
v q v q v q v q v 9
hid
i=0,01 i=0,015 i=0,02 i=0,025 i=0,03
. d, = 100 mm

0,3 0,54 1,07 0,667 1,322 0,772 1,53 0,864 1,712 0,947 1,877
04 0,627 1,84 0,773 2,268 0,895 2,626 1,001 2,937 1,097 3,218
05 0695 2,729 0,856 3,361 0,99 3,888 1,107 4,347 1,213 4,763
0,6 0,745 3,665 0,917 4,512 1,06 5215 1,185 583 1,298 6,386
0,7 0,777 4,562 0,957 5619 1,106 6,494 1,236 7,258 1,354 7,951
08 0,791 5,331 0,974 6,561 1,125 7,578 1,258 8,474 1,378 9,282
09 0,781 5814 0961 7,155 1,11 8,264 1,241 9,239 1,36 10,125
1,0 0,695 5458 0,856 6,723 0,99 7,775 1,107 8,694 1,213 9,527
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IIpodoancenue maba. I1.6

v q v q v q v q v q
hjd
i =001 i=0015 i=002 i=0,025 i=003
d, = 150 Mm
03 0,681 2,683 0,837 3,298 0,966 3,806 1,08 4,256 1,183 4,661
04 0,79 4,608 0,969 5,652 1,119 6,527 1,251 7,297 1,37 7,991
0,5 0874 6,823 1,072 8,369 1,237 9,657 1,383 10,797 1,515 11,828
0,6 0936 9,155 1,147 11,219 1,324 12,951 1,48 14,476 1,622 15,865
0,7 0,977 11,406 1,197 13,974 1,381 16,122 1,544 18,025 1,691 19,741
0,8 0,994 13311 1,218 16,311 1,405 18,815 1,571 21,038 1,721 23,047
0,9 098 14,505 1,202 17,791 1,386 20,515 1,55 22,942 1,698 25,133
1,0 0,874 13,647 1,072 16,738 1,237 19,315 1,383 21,595 1,515 23,656
d, = 200 mm
03 0,826 5848 1,012 7,165 1,169 8,276 1,307 9,253 1,431 10,131
04 0,957 10,03 L172 12,283 1,354 14,191 1,514 15,867 1,658 17,377
0,5 1,058 14,841 1,296 18,18 1,497 21,0 1,674 23,482 1,833 25,713
0,6 1,132 19.894 1,387 24,376 1,602 28,155 1,792 31,496 1,962 34,482
0,7 1,181 24,772 1,447 | 30,351 1,671 35,05 1,869 39,203 2,046 42916
0,8 1,202 28922 1,472 35,419 1,701 40,929 1,902 45,765 2,082 50,096
0,9 1186 31,541 1,453 38,641 1,678 44,625 1,876 49,891 2,055 54,651
1,0 1,058 29,682 1,296 36,36 1,497 42,0 1,674 46,964 1,833 51,425
d, = 250mMm
03 0952 1042 1,167 12,773 1,347 14,744 1,506 16,484 1,649 18,049
0.4 1,102 17,856 1,351 21,89 1.56 25,277 1,744 28,258 1,91 30,948
0,5 1,219 26,436 1,494 324 1,725 3741 1,928 41,812 2,112 45,802
0,6 1305 35458 1,599 43,446 1,846 50,157 2,064 56,08 2,261 61,433
0,7 1,361 44,135 1,668 54,09 1,926 62,456 2,153 69,818 2,358 76,465
0.8 1,385 51,521 1,697 63,128 1,96 72911 2,190 81,467 2,399 89,242
0,9 1,366 56,163 1,675 68,868 1,934 79,516 2,161 88,849 2,367 97,319
1,0 1,219 52,872 1,494 64,8 1,725 74,82 1,928 83,624 2,112 91,605
ITpodoaxcenue maba. 11.6
v q v q v q v q v q
hid
i=0,035 i=004 i=0,05 i=0,06 i=10,07
d, = 100 MM
0,3 1,023 2,028 1,093 2,166 1,223 2,424 1,339 2,654 1,447 2,868
04 1,185 3477 1,266 3,714 1,416 4,154 1,551 1,551 1,676 4917
0,5 1,31 5,144 1.4 5,498 1,566 6,15 1,715 6,735 1,853 7,277
0,6 1,402 6,989 1,499 7375 1,676 8,246 1,836 9,033 1,983 9,756
0,7 1463 8591 1,563 9,178 1,748 10,264 1915 11,245 2,069 12,149
0,8 1,488 10,023 1,59 10,71 1,779 11,983 1,948 13,122 2,105 14,149
0,9 1468 10,929 1,569 11,681 1,755 13,066 1,922 14,309 2,077 15,463
1,0 1,31 10,289 1,4 10,996 1,566 12,3 1,715 13,47 1,853 14,553
d, = 150 mm
0,3 1,278 5,036 1,367 5,386 1,527 6,017 1,673 6,592 1,807 7,12
0,4 1,48 8,633 1,583 9,234 1,769 10,319 1,938 11,304 2,093 12,209
0,5 1,637 12,78 1,75 13,663 1,956 15,271 2,143 16,731 2,314 18,066
0,6 1,752 17,137 1,873 18,32 2,094 20,482 2,994 22,439 2,477 24,229
0,7 1,828 21,34 1,954 22,811 2,184 25,496 2,393 27,936 2,584 30,166
0,8 1,86 24,909 1,988 26,623 2,222 29,757 2,434 32,596 2,629 35,207
0,9 1,835 27,16 1,962 29,04 2,192 32,445 2,402 35,553 2,594 38,395

1,0 1,637 25,561 1,75 27,325 1,956 30,542 2,143 33,462 2,314 36,132
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IIpoooaxcenue maba. 11.6

v q v q v q v q v q
hid
i=0, 035 i=004 i=005 i=006 i=0,07
d, = 200 Mmm
03 1,586 10,945 1,653 11,703 1,848 13,084 2,025 14,337 2,187 15,484
04 1,791 18,771 1915 20,07 2,141 22,439 2,345 24,577 2,532 26,537
0,5 1,98 27,775 2,117 29,696 2,367 33,203 2,593 36,374 2,8 39,277
06 2,119 37241 2,266 39,824 2,534 44,534 2,776 48787 . 2997 52,671
07 221 46355 2,364 49,586 2,643 55438 2,895 60,724 3,126 65,569
08 2249 54,115 2,405 57,868 2,689 64,702 2,946 70,886 3,181 76,54
09 2219 59013 2,373 63,108 2,653 70,554 2,906 77,283 3,139 83,479
10 198 5555 2,117 59,393 2,367 66,407 2,593 72,747 2,8 78,555
d, = 250 mm
03 1,781 19,494 1,905 20,851 2,13 23,314 2,333 25,536 2,52 27,583
04 2,063 33427 2,206 35,744 2,466 39,957 2,701 43,764 2918 4728
05 2,281 49,468 2,439 52,894 2,727 59,14 2,987 64,778 3,227 69,983
0,6 2442 66,35 2,611 70,943 2919 79,311 3,197 86,865 3,454 93,847
0,7 2,547 82,594 2,723 88,302 3,045 98,733 3335 108,148 3,603 116,838
08 2,591 96,384 2711 103,08 3,098 115,244 3,393 126,218 3,666 136,373
09 2,557 105131 2734 112,408 3,057 125,688 3,348 137,653 3,617 148,713
10 2281 98935 2,439 105,788 2,727 188,28 2,987 129,557 3227 139,967
Ilpusoswcenue 111.
TPYBbI CTAJIBHBIE U
COEJAAHUTEJBHBIE YACTU K HUM
TABJMUA 1111 TABJIMLIA 1112
OCHOBHBIE PABMEPbBI, mm, U MACCA (BE3 MY®T), kr, OCHOBHBIE PA3MEPHI, mm, M MACCA, xr, TPYB
TPYB CTAJIbHBIX BOJAOTA30IIPOBOJIHBIX 1O CTAJIbHBIX 3JIEKTPOCBAPHBIX NPSAMOMOBHBIX TTO
T'OCT 3262-75 C U3M. TrOCT 10704-76 C U3M.
Tonml_arHaGCTeHm J:&gezn;eixaxs - = s = ’E s
Py 124 a . Z & éx: i E < £ E g —
- - 5% %3 BE 3 |2z :f EE %
] =z 8 % 3 % S g =8 S8 s 53 % do 3
= E a 2 2 H E > E o= =5 = »E =& &5 =
£5 %5 ¢ B E : E B
S 2 23 g ) = ¥ Fx 3
3¢ S8 E &% 5 5 &% 8
>E x & 2 €2 & & B2 % 10 14 1,6 049 || 100 108 28 726
15 18 2 0,79 || 125 133 32 1024
10 17 2,0 22 28 074 08 098 20 25 2 113 || 150 159 35 1342
15 21,3 2,5 2,8 32 1,16 128 1,43 25 32 2 1,48 200 219 4 21,21
20 26,8 2,5 28 32 1,5 166 186 32 38 2 1,78 || 250 273 4 2654
25 33,5 2,8 32 40 2,12 239 291 40 45 2 202 || 300 325 4 3467
32 423 2,8 32 40 273 3,09 378 50 57 2,5 336 || 350 377 5 4587
40 48,0 30 35 40 333 384 434 65 76 2.8 506 || 400 426 5 5191
50 60,0 3,0 3,5 45 422 438 6,16 80 89 28 5,95
65 75,5 32 40 45 571 7,05 788

Tpamedanne. B Tabinue npuBeacHa Macca HEOLUMHKOBAHHBIX
(uepHBIX) TpyO. Macca oAMHKOBAaHHBIX TPY® Ha 3% Gosnbine.
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TABJIMLIA 1113
OCHOBHBIE PABMEPBI, mm, U MACCA, kr, TPYE CTAJIBHBIX BECIIOBHBIX T'OPAYEAE®OPMHUPOBAHHBIX

1O TOCT 8732 78 C U3M.

VYenoeubiit Hapyxuanii Homu- Macca 1 M VenosHbii Hapyxnsi#l Homn- Macca 1m
BPOXoa AHaMeTp X HaJIbHbIA TIPOXOM ARAMETP X HaJbHBIH
X TOMMOAHY  BHYT- X TOJNMIMHY  BHYT-
CTEHKH peHHHH CTEeHKH PpeHHAR
QMAMETDP JHAMETP
50 57 x 3,5 50 4,62 194 194 x 5 184 23,31
65 76 x 3,5 69 6,26 200 219 x 7 205 36,6
80 89 x 3,5 82 7,38 250 273 x 8 257 52,28
100 108 x 4 100 10,26 300 325x 8 309 62,54
125 133 x 4 125 12,73 350 377 %9 359 81,68
150 159 x 4,5 150 17,15 400 426 x 10 406 102,59
168 168 x 5 158 20,1
. TpyGni np 1 JUISL TIep Hearpecc 1X H Ma0aTpeccHBHbIX cpen npu p, < 2,5 MIla (25 xre/em?) w

Tl
Temnepatype ao 306°C.

TABJHMIUA HI14
YIr'OJIbHUKHM, TPOMHUKH, KPECTbHI 1 MY®ThHI ITPAMBIE
CoepMHHUTENbHbIE YaCTH O6o3Ha- Pa3mepsl, MM, H Macca, KT, OpA YCJOBHOM NpPOXOJE, MM
YeHHe
8 10 15 20 25 32 40 50
VronbHAKH NpsAMbIe 1O " " " " " " "
TOCT 894675 ¢ waw. d RO O 2 ! e Vs r
. L 21 25 28 33 38 45 50 58
Macca 0,042 0,059 0,094 0,146 0,229 0,352 0,494 0,790
&1 Tl
- A
[
CE==
d
TpOHHHKA NpAMEIE d ) 3" 1y 34" 1 1Y, 1Y, 2
no FOCT 8948—75 ¢ mam ¢ fe /2 fs ¢ 2
L 21 25 28 33 38 45 50 58
L Macca 0,064 0,085 0,133 0,206 0,318 0,490 0,673 1,088
o
~3
B
|
~ .
[ € H’ )
d
Kpectst npsmere no TOCT 8951-75 ¢ d - 3" Yy 3 1 1 1 A
M. L — 25 28 33 38 45 50 58
Macca — 0,105 0,163 0,284 0,383 0,585 0,797 1,251
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Hpoooancenue maba 1114

CoeIMHMTESIHBIE YaCTH O6o3Ha- Pa3mepbi, MM, U Macca, Kr, IIDH YCJIOBHOM NPOXOAE, MM
YeHHE

8 10 15 20 25 32 40 50
Myd” ¥l d l/‘/« 3/3” 1/2” 3/41! l” l 1/4;4 1 l/zn 2y/
npamete L 22 24 28 31 35 38 43 47
koporkue no NOCT 8954 75 ¢ usm Macca 0,031 0,040 0065 0,096 0,155 0,226 0,309 0,480

d
C

Mydibi d 1/4" 3/8” 1/2” 3/4” G 1 1/4;: 1 l/zﬂ 2"
pAMBIE L 27 30 36 39 45 50 55 65
awnHbie no NOCT 8955-75 ¢ mam Uncno 2 2 2 2 4 4 4 5
pebep
o
C %4
7
~
C 2,
MydTsl KOMTEHCHpYIOmTE IO d 1/4,' K v, 3/, 1" 117," 1 1/2,, 2
T'OCT 8956 75 ¢ uam Macca — 0,175 0,236 0,342 0,462 0,582 0,832
Yxcno — — 2 2 4 4 4 6
” pebep

,_

\N

| —
100
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YI'OJIbBHUKH,
CoeTHHATEIbHbIE YaCTH O6o3HaueHIe Pasmepoi, MM,
15 x 10 15 x 20 20 x 10 20 x 15 25 x 15 25 %20
VronpHHK nepexomHoi no FOCT d, A — 3, 34" 1 1
8947-75 ¢ WM. d, 3y — 3" 1" 1, 3,
Ly 26 — 28 30 32 35
] L, 26 — 28 31 34 36
/; sl ’ ﬁ Macca 0,067 — 0,103 0,134 0,173 0,204
Tr \\ N
C
d
LT
Tpoiiuak nepexomsoii no TI'OCT d; A A 3, 3, 1" 1”
804975 ¢ u3M. d, 3 3, 3" 1, 1, 3,
d L, 26 31 28 30 32 35
L, 26 30 28 31 34 36
3 Macca 0,119 0,163 0,168 0,183 0,255 0,285
1S —%
- 3
3 )
Lt
2]
Kpecrnr  nepexoause mo T'OCT d; A — — 3 1” 1"
895275 ¢ uam. d, 3" — — 1," R 3/
d, L 2% — — 30 32 35
_ L, 26 — — 31 34 36
- 3 Macca 0,137 — — 0,212 0,284 0,329
< T4
by [
MY®Th
CoeauHATETbHBIE O6o03naueHne Pa3zmepst, MM,
YacTH
10 x 8 15x8 15 x 10 20x10 20 x 15 25x 15 25 x20
Myq)Tb[ Ilepexo}:ll-lble no dl 3/!3/1 l/zrl )/zr/ 1/2// 3/‘" 3/471 10
TOCT 8957-75 ¢ mam. d, A N 3" " A P A
L 30 36 36 39 39 45 45
Macca 0,040 0,061 0,064 0,086 0,095 0,134 0,147
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TPOMHHUKU U KPECTBI

TABJULA 1IL5

H Macca, Kr, OpH YCIOBIOM Mpoxoae, MM

2 x15 32 x 20 32x25 40x15 40x20 40 x 25 40 x 32 50x15 50 x20 50 x25 50 x 32 50 x 40
1Y, 1Y, 11, . . 11/, 11/, . . . _ o
1, 3, 1 _ _ 1 11, o L _ o

34 36 40 — 42 46 — — — —
38 41 42 — — 46 48 — — — — -
0,234 0,260 0,321 — — 0,415 0,459 — — — — -
1 1/4N 1 1/411 1 1/411 1 1/2” ] 1/2” l l/zrl 1 l/zu 2/1 2// 21! 2,1 21!
1, 3 17 1, 3/, 1 14, A 3/, 1 11,” 11/,
34 38 40 36 38 42 46 38 40 44 48 52
38 41 42 42 44 46 48 48 50 52 54 55
0,352 0,382 0,430 0,459 0,494 0,552 0,616 0,672 0,714 0,788 0,807 0,940
1 1/47: 1 1/4n 1 1/‘;4 _ 1 1/10 1 1/211 1 1/2" - — 27 2" o
Y, 3/, 1" . 3/, 1" 11, o o 1 1Y, 11/,
34 36 40 — 38 42 46 — — 44 48 52
36 41 42 — 44 46 48 — — 52 54 55
0,382 0,428 0,492 — 0,543 0,619 0,709 — — 0,859 0,964 0,055
MEPEXOAHBIE U ®YTOPKU TABJIUUA L6
M Macca, KT, NPA YCIIOBHOM BPOX0JE, MM
32x15 32 x 20 32x25 40 x 15 40x20 40 x25 40 x 32 50 x 15 50 x 20 50 x 25 50 x 32 50 x 40
G 1 1/‘,/ 1 1/4» 1 1/411 1 1/2/: 1 1/2~ 1 1/2»' . . o o G
1/2;4 t 3/4,, 1 1/2» 3/4,, 1 1 1/4” _ _ 1 1 1/4,4 1 1/2~
50 50 50 55 55 55 55 4 — — 65 65 65
0,185 0,209 0,218 0,243 0,258 0,280 0,325 — — 0,416 0,447 0,473
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CoeAMHATENbHBIE O6038a4cHAC PasMeps1, MM,
HacTH
10 x8 15x8 15 x 10 20x 10 20 x15 25 x 15 25x20
®yropxu no I'OCT 8960-75 Tan I 1 1 I 1 11 1
C H3M dx 3/3" l/z” l/z” 3/4” 3/4” 1" |5
d, s s " 3" " iy "
d
L 20 24 24 26 26 29 29
=T o s 19 24 24 30 30 36 36
h 7 7 7 7 7 7 7
! Macca 0,019 0,038 0,032 0,064 0,054 0,106 0,084
TABJMLA 1117
TPOMHUKHU U KPECTBI C ABYMS TIEPEXOJAMHA
CoequHATENBHBIE YaCTH O603Ha- PasMepni, MM, B Macca, KT, IPH YCOBHOM IPOXOHE, MM
YeHHe
20x1S5x 20x20x 25x15x 25x20x 32x20x 32 x 40 x
x 15 x 15 x 20 x 20 x 25 %25 x %25 x
x 25 x 32
TpPOHHURA C ABYMSA MEPEXOAAMA 1O d, 3 3/, 1" 1 1Y, A
T'OCT 8950 75 ¢ m3am d, A 37, A 3, 3/ 1" 1"
d3 1/2” ]/zn 3/40 3/4!/ lll 1'/ 1 l/‘"
L, 30 33 32 35 36 40 2
L, 31 33 34 36 41 42 46
L, 28 31 30 33 35 38 40
Macca 0,158 0,185 0,215 0,246 0,329 0,374 0,477
P4
KpecTst ¢ aByms nepexogamMd 1o d, 3, 31, 1" 1 1Y," — —
TOCT 8953-75 ¢ u3m d, 1y 3/, R 3/ 3, _ __
dy 1y 17, s 3/, 1 _ .
dS
— . L, 30 33 32 35 36 —
3 L, 31 33 34 36 41 —
=" ) L, 28 31 30 33 35 —
= Macca 0,200 0,264 0,252 0316 0,396 —
I ~




Ipusoxncenue 111~ 177

ITpodoaxcenue maba. 111.6

W Macca, Kr, NpH YCJOBHOM MpOXOAE, MM

2x15 32 x20 32x25

40 x 15 40x20 40x25 40 x 32 50 x 15 50x20 50 x 25 50 x 32 50 x 40
11 n I 1I 11 1 1 11 111 1I 1 I
1 1/4!! 1 1/40 1 1/4:1 1 1/2:/ 1 l/zll 1 1/2;7 1 1/20 2" bid 21/ 2 2
1 /2,, 3 /4" 1 1 /zn 3 /4,, 1” 1! /4,: 1 /zu 3 /41! 1 1t /4” 1" /2,/
31 31 31 31 31 3] 31 48 48 35 35 35
46 46 46 50 50 50 50 65 65 65 65 65
7 7 7 7 7 7 7 8 8 8 8 8
0,221 0,180 0,146 0,299 0,256 0,198 0,122 0,381 0,379 0,471 0,360 0,271
TABJMLIA 1118
HUIIIEJM JBOAHBIE U TARKH COEAMHUTEJBHBIE
CoeqHHMTENBHbIE YACTH O603Ha- PasMepe!, MM, H MaCCa, Kr, IPH YCJOBHOM NPOXOAE, MM
YCHHA
8 10 15 20 25 32 40 50
Hunnenn Bofiubee 10 d A 34" Yy A I e vy 2
T'OCT 8958-75 ¢ u3m. S 17 19 24 30 36 46 50 65
d L 36 38 54 4 53 5T 59 68
i A 7 7 7 8 8 9 9 10
Macca 0,029 0,035 0,065 0,090 0,140 0209 0,210 0,406
=
-~ ~
S
Taiikd  COEAMHHMTENBHBIE 1O d, 3 71s" 11" 14, 13, 2 24, 23,
T'OCT 8959-75 ¢ u3m. d 1/4u 3/3" 1/2:: 3/4,; 1" 11, ll/z" o
d .S 19 22 27 32 4 50 55 65
Sy 32 36 46 50 65 70 15 90
F L 42 45 48 52 58 65 70 78
Macca 0,216 0,282 0,464 0,588 1,091 1,423 1,702 2,522
~
LN
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TABJIMLIA L9
KOHTPIANKH, KOJITAKH U TTPOPKH .

CoeVHUTeNbHbIE Obo3na- Pa3sMepei, MM, H Macca, KT, IDH YCJIOBHOM NPOXOJE, MM
4acTH HeHHe
8 10 15 20 25 32 40 50
Koutpraiixu no 'OCT 8961-75 d Y 38" My 3 1" LRV b b
¢ H3M R H 6 7 8 9 10 11 12 13
, N 22 27 32 36 46 55 60 75
ﬂ _ ES D 244 31,2 36,9 41,6 53,1 63,5 69,3 86,5
o Macca 0,013 0,023 0,034 0,041 0,077 0,109 0,127 0,212
_ 1’ B
2
Konnakm no I'OCT 8962-75 d — — Yy 31 1" 11,7 1Yy 2
C H3M L - 19 22 24 27 27 32
Yucno pebep e 2 2 4 4 4 6
Macca — — 0,053 0,089 0,138 0,221 0,251 0,474
Ipo6ku no T'OCT 8963-75 ¢ d Ve 'y 3, 1 VAR LA 4
H3M L 22 24 26 32 36 39 41 48
$ N 9 11 14 17 19 22 22 27
h 6 7 7 9 10 12 12 14
*J-— Macca 0,016 0,024 0,040 0,069 0,110 0,157 0,186 0,322
=
T
|
-
. d
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TABJIHUA 1110

KOHTPTANKH, MY®TbI ITIPAMBIE KOPOTKHUE, HUIIIEJIY U CT'OHbI

CoenpHATENbHBIE O6o- Pa3Mepbl, MM, H Macca, KT, IPH YCIOBHOM MPOXOAE, MM
YacTH 3Ha-
Hermi 10 15 20 25 32 40 50 65 80 100 125
Kourpraixu no N'OCT 8968-75  d 3 1 1, 1y, 2" — —- - -
¢ UM H 6 7 8 9 10 11 12 13 — — — —
N 22 27 32 36 46 55 60 75 _ = = =
D 22,4 312 36,9 41,6 53,1 63,5 69,4 68,5 — — — —
Macca 0,014 0,021 0,037 0044 0076 0,105 0113 0174 — — — —
My¢THl npaMbe N0 d T 1, 3, 1" 1Y, 14, o 21, 3 4 5
T'OCT 8966 76 L 25 26 34 36 43 48 48 56 65 7 83 92
s 35 35 40 40 5,0 5,0 50 55 60 60 80 80
%_ Macca 0,023 0,036 0,067 0086 0163 0220 0255 0409 0,663 0,838 1,801 2,374
StA <
72
4
d
Hurmesu no TOCT 8967 75 d Y3y 34" 1" 1, vy, 2
- S L 18 20 24 27 30 30 34 4
N RN
§§ ss Macca 0,08 0,012 0,021 0,031 0052 0,075 0,109 0,148
N N
N | N
N W
Cromsi no TOCT 8969-75 d YL 3y 1" 1,7 1y, 2
! 70 80 9,0 10,5 11,0 130 150 17,0
:\ A 38 42 40 45 50 55 60 65
\ L 80 90 110 110 130 130 150 150
Ry : Macca 0,040 0,062 0,094 0,134 0,2}3 0,336 0,463 0,608
|
1
1

4=————

P
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TPYEbI YYT'VHHBIE HAITIOPHBIE PACTPYEBHBIE 1 KAHAJIM3ALIMOHHBIE

OCHOBHBIE PA3MEPbBI, mmM, U MACCA, kr,

I'I’t”"”,”. rre wsrrevs

=-
//11”11114 LT =

Yenosusiit Hapyx- Tonmmua s Macca 1 M
npoxon ma- CTEHKH IAIHHOPA- Macca Tpy6w knacca JIA, xr, npu pnuEe L, M TpyObt, KT
metp D, 4ecKod 4acTH TpyOni
Kjacca

JIA A B 2 3 4 5 6 7 8 9 10

65 81 6,7 7.4 80 26,7 38 — — — — — — — 11,3
80 98 7,2 79 8,6 — 50 65 — — — — — — 149
100 118 7,5 83 9,0 — 63 82 101 120 — — — — 18,9
125 144 7,9 8,7 9,5 - 82 106 130 155 — — — — 24,5
150 170 83 92 10,0 — 102 132 163 193 — — — — 30,5
200 222 92 10t 1,0 — — 193 238 282 — . — — 44,6
250 274 100 11,0 120 — — 260 320 381 — — — — 60,1
300 326 108 119 130 — — 33 414 492 — — — — 716
350 378 1,7 128 140 — — 422 520 618 — — — — 97,6
400 429 12,5 138 150 — — 515 633 752 870 989 1107 1226 118,5
500 532 142 156 170 — - 730 897 1065 1232 1400 1567 1735 167,5
600 635 158 174 1906 — — 971 1194 1417 1640 1863 2086 2308 2229
700 738 175 193 210 — — 1258 1538 1825 — — — — 287,2
800 842 19,2 21,1 230 — — 1575 1935 2295 — — — 3598
900 945 20,6 223 250 — — 1926 2363 2801 — — — — 4378
1000 1048 225 248 2710 — — 2324 2850 3376 — — — — 525,6
TABJIMLIA 1IV.2 TABJIMLA V.3

PABMEPBI, mvm, PACTPYBHOTO COEJMHEHHUA WU PA3MEPB], mm, TPYE U PACTPYBOB I10 TOCT 6942.3-80
MACCA, kr, PACTPYBA

v
1
=
5 L (2]
3
Vcenos- DneMeHT OGo3Hayenus Pa3sMepei, npa D, MM
HBtH O CAMBKH pasMmepos
1POXOI D, D, s A I Macca 50 100 150
TPYGBI 4
Tpy6a D 58 109 160

65 99 93 24 65 10 4,1 s 4 45 5

80 116 110 25 65 10 49

100 137 131 2 65 15 63 D, 65 s 168

125 163 157 27 65 15 7.8 Pacrpy6 D, 74 125 178

150 189 183 28 70 15 10,2 D, 94 149 204

200 241 235 30 0 15 146 | 0 70 75

250 294 287 32 75 15 20,0

300 346 339 34 75 20 26,0

350 398 392 36 80 20 31,9

400 449 443 39 80 20 40,9

500 553 547 42 85 20 59,6

600 657 651 45 90 25 79,5

700 760 754 48 95 25 102

800 865 859 52 100 30 136

900 968 962 56 105 30 174

1000 1072 1066 60 110 35 222
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U COEAVHUTEJIBHBIE YACTU K HUM

ITpusoncenue 1V

TABJHMLA 1V.1
TPYE C PACTPYEOM 110 TOCT 9583-75
Macca Tpybn1 knacca A, kxr, npu mimae L, M Macca Macca TpyGe! kaacca B, kr, npu mmse L, M Macca
1M M
TpyOsI, TpYyObi,
Xr KI'
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
9 4 - - — - — - — 124 31 #4 — — — — — — — 133
— 54 7?7 - - - = = 162 — 57 75 - = = — 17,5
— 69 90 110 131 — — — — 208 — 713 96 118 140 — — — — 22,3
— 88 115 42 169 - — —  — 268 — 95 124 153 182 — — — 29,1
111 145 179 212 — — 33,7 19 156 192 229 — — — — 36,4
—  — 210 259 307 — — — — 488 — — 226 279 332 — - — — 52,9
— — 284 350 415 — — — — 659 — — 306 378 450 — — — — 71,6
367 452 331 — @ —  — — 85,2 - 397 490 582 29— @ — - 92,7
458 564 671 — — — — 1065 — — 496 612 728 — — — — 116,1
— — 563 693 824 954 1085 1215 1346 130,5 — — 607 748 889 1032 1172 1313 1455 1414
— — 794 977 1161 1344 1528 1711 1895 1835 — — 857 1057 1256 1456 1655 1854 2054 1994
- 1059 1304 1548 1793 2038 2283 2528 2448 — — 1146 1413 1679 1949 2212 2479 2746 266,6
— 1366 1682 1948 — — — — 3160 — — 1473 1816 2159 — — — — 3429
— 1714 2109 2504 - — — — 2946 — — 1852 2281 2710 — — — — 4290
—  — 2098 2579 3060 — — — — 4809 — — 2270 2794 3318 — — — — 5239
—  — 2534 3112 3690 — - — — 578,0 — — 2733 3361 3989 -— — — — 627,9
TABJIMLIA IV.5
TABJIMLA IVA4  pARMEPBI, mm, PACTPYEOB ®ACOHHBIX YACTEI IO
MACCA TPVYBE, kr (CM. 3CKH3 K TARBJL. IV.3) TOCT 6942.2-80
Macca npu CTpOHTEIbHOH HiaHHe L, MM Pactpybb1 dacounsix gacrei Obo- Paamepst
D,, MM 3Ha- npH
750 1000 1250 2000 2100 2200 pamanon MM
50 46 59— u - — 50100 150
100 10,5 — 163 25 262 273 N D, 65 118 168
150 — — — 40 418 436
Ipumenamme. [10 creuMaibHOMY 32Ka3y NOCTABJISIOTCA D, 72 123 176
Tpy6bl nuHHO# 2200 MM m| o~ - D, 90 145 202
e A I 55 65 70
A b, 15 20 25
i b, 15

D, 67 118 170

D, 7212317

)1 L D, 90 145 202
]“‘ ! 55 65 70

T
D
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TABJHLA IV.6
MACCA, kr, TATPYEKOB IO F'OCT 6942.4-80

| I....l, I"

Macca 1npa CTPOHTE/IbHOM
D, Anade L, MM

200 250 350 400

50 — 2,1 2,7 3,0

100 4,0 4,6 59 —

150 — — — 9,1
TABJIMUA IV.7

PABMEPDBI, mm, U MACCA, kr, IIATPYBKOB KOMIIEH-
CAITMOHHBIX ITO TOCT 6942.5 80

Cxema pacrpyba D, 1y I, Macca

¥

100 376 120 9,1
- — 150 380 130 13,7

TABIMHA IV.8
PA3ZMEPBI, MM, 1 MACCA, kr, MY®T
MydThi 060- Pasmepsl #
3Ha4YeHHE Macca npH
Dy, mm
50 100 150

Mo I'OCT 6942 22-80 Macca 14 32 56

Hanpmxubie no L 80 100 120
TOCT 6942 23-80 D 67 118 170
Macca 1,8 4,1 6,5

ey rsa 4
(R rrrrrrr e

I ,

.,I,,,,/m"m-,,,.;

TABJIMLIA IV9
PASMEPBI, mm, I MACCA, kr, OTBOZOB U KOJIEH
dacoHHble 4acTH Obo3na- Pasmephbi 1
qycune macca npa
D, Mm
50 100 150
Koseno no M'OCT 6942 7-80 N 90 150 160

L 150 170 220
R 70 75 130
Macca 2,1 51 94

Orson 110° no TOCT 69429 80 A 70 75 —
A 135 150 —

R 70 75 —

Macca 1,8 43 —

OtBoa 120° no I'OCT 6942 9-80 A 60 65 —
15 125 140 —

R 70 75 —

Macca 1,7 38 —

A 50 55 100
L, 115 125 165
R 70 75 175
Macca 1,6 37 77
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IIpodosxcenve maba 1V9 TABJULA IV.16
PA3BMEPDI, mm, U MACCA, xr, OTCTYTIA C PACTPYBOM
DacoHHbIe YACTH O6o3na- Paamepm B THIIA 1 TIO IT'OCT 6942.11-80
qeHne Macca npH
ys MM Cxema oTcTyna p, L [ R Mac
ca
50 100 150

S0 210 81 60 2,1
100 260 97 85 52
150 260 9 90 82

Ortson 150° no TOCT 6942 9-80 1y 65 125 65
I, 130 175(275) 125
R 167 335 130

Macca 1,8 5,1(6,2) 64

TABJIMLA 1V.11
PA3BMEPBI, mm, U MACCA, xr, IIATPYBKOB
NMEPEXOJHAIX C PACTPYEOM THIIA 1

CxeMa natpybka mepexol- 060- Pasmeps H
noro no FOCT 6942 6-80 3Have- Macca npH
HHA D, x d,, MM
100 x 150 x
x 50 % 100
L 145 155
1y 30 35
1, 65 70

Macca 2,2 4,2

TABJIMLA V.12
PASMEPHI, mm, U MACCA, kr, TPOMHUKOB

Pasmepel # mMacca npu D, x d,, MM

TpOHHAKH 0603t
50 x50 100 x 100 x 150 x 150 x 150 x
x 50 x 100 x 50 x 100 x 150
Tpsameie 90° o FOCT 6942 12-80 4 70 75 95 40 70 95
PACTPYE THNA 1 1, 130 160 170 155 190 210
iy 70 90 150 95 95 95
Macca 2,7 5 7,7 6,4 8,5 10,8

a4 |2
R

Z I,
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IIpodoascenue maba 1V 12

Pa3meps B Macca npu D, x d,, MM

Tpoituukn O603nauenns

50 x 50 100 x 100 x 150 x 150 x 150 x
x 50 x 100 x 50 x 100 x 150

Kocbie 45 mo T'OCT 6942 17-80 A 135 165 205 145 185 220
PACTPYE TUNA 1 1l 100 120 125 80 110 150

1l 135 170 205 170 195 220

Macca 3,1 6 8,4 6,9 9,2 13,2

Kocrie 60° no TOCT 6942 17-80 A 100 120 150 100 130 160
PACTPYS THNA 1 A 110 15 140 115 140 170

3 Iy 105 120 150 130 145 160

Macca 3 53 7,7 6,7 8,6 13,6

Macca — — 6,0 — —

IIpaMBble KOMIEHCAIAOHHBIE 110 A 370 - 380 — —
T'OCT 6942 13-80 1, — 120 — 130 — —
4 _ _ _ -

250 4¢ I 65 95
PACTPYE o A — 240 — 250 — -
™RA1 , Macca — 9,5 14,5 —
2
T——— R
i, g

IlpsaMble népexogubie mo
TOCT 6942 15-80 Macca — 6,8 — —
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IIpoooaxncenue maba. 1V. 12

Pasmepbl u macca npu D, x d,, MM

Tpoitaakn Obo!
50 x 50 100 x 100 x 150 x 150 x 150 x
x 50 x 100 x 50 x 100 x 150
Ipsambie nepexodnbie Macca — 4,9 - -— -

uuskre no N'OCT 6942.16-80

@700, pACTPYS TMNA 2

#50

PACTPYE THNA 1

TABJINLA 1V.13

OCHOBHBIE PAZMEPbBI, mm, U MACCA, xr, CIIEUHAJIb-
HbIX ®ACOHHBIX YACTEN

Hpodoaxcenue maba. 1V.13

daconHble YacTH 060- Pasmepsi u daconnsle 4acTA - 0O6o- Pasmepbl u
3Ha- Macca TpH 3Ha- Macca NpH
HEHHE D, MM YeHHE Dy, MM
100 150 100 150
Orsoa-TpoitHuk npubopusrii 150° no M 73 KpecToBHHA IBYXIUIOCKOCTHAsS 1O A 95 100
TOCT 6942.10-80 acca 7, FOCT 694221 80 L 180 180
PACTPYE TUNA 1 150° #100 I 90 130
135 PACTPYE A 120 145
7 Ve . Macca 86 13,8
N |
ARz
~——
S’.
=
PACTPYE TUNA 3 850
Owon-TpoitHuk npuGopusii 150° no
TOCT 6942.10-80 Macca 73 —

PACTPYE THNA.1

PACTPYE THNA 3
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TABJIHULIA 1V.14
PA3ZMEPBI, mm, U MACCA, kr, KPECTOBUH C PACTPYBEOM THUIIA 1

KpecToBHHB Obo3na- Pasmepn u macca npu D, x d,, MM
YCHHAA
50 x 50 100 x 50 100 x 100 150 x 50 150 x 100
Tipambie no TOCT 6942 18-80 I 70 75 95 40 70
i, 130 160 170 155 190
A 70 90 100 95 95
Macca 3.5 6,5 88 72 10,3
F)
A 135 165 205 145 185
1, 100 120 125 80 110
A 135 170 205 170 195
Macca 4,1 1,2 10,9 7.8 10,8
A 100 120 150 100 130
1, 110 115 140 115 140
1 105 120 150 130 145
Macca 38 6,2 10,2 7.4 10,3

TABJIMLA V.15
PA3MEPDI, MM, U MACCA, sr, PEBU3HIL 10 TOCT 6942.24 80
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Mpedoancenue maba 1V 15

VenopHmii Mac-  Yucno
npoxon A A L A4 4, d ca 60.1T0B
50 60 140 32 80 40 10 32 2
100 95 210 56 130 80 12 8,0 2
150 120 220 82 170 85 12 14,2 4

ITpumeuanne. Pa3Mepsl B Macca JaHBl Oe3 yueTa aHTHKOp-
PO3HI{HOTO MOKPLITHSA

TPYBbl HEMETA/LUIMMECKHUE

TABJIMHA V.1

OCHOBHBIE PA3MEPbBI, MM, TPYE KEPAMUYECKHX
KAHAJIMBALIMOHHBIX 1O I'OCT 286 82

7
r,,.l. I

D L D, ! K]
150 224 60 19
200 1000, 1100, 1200 282 60 20
250 1300, 1400, 1500 340 60 22
300 398 60 27
350 456 70 28
400 510 70 30
500 622 70 36

Hpusoxcenue V

TARJIMLA V.2

OCHOBHBIE PAZMEPDI, mmM, U MACCA, kr, TPYE ACRECTOLIEMEHTHBIX HATIOPHBIX ITO I'OCT 539-80

=I5

Vcnos- Bryrpennnil qua- Hapyx- Mmmaa L Tpy6 Mapox Hnuna Macca | M TpyGB Mapka
Hbli MeTp d Tpybn HBIH JuaMeTp 06TOUECHHBIX
MPOXOR Mapk# D o610~ KOHIUOB /
HEHHBIX
BT-6 BT9 BT-12 OFOP BT-6 BT-9 BT-12 BT-6 BT9 BT-12
2950 2950 2950
100 104 100 96 122 200 7.8 9,2 10,4
3950 3950 3950
2950 2950 2950
150 146 141 135 168 200 129 152 179
3950 3950 3950
200 196 189 181 224 3950 3950 3950 200 22,1 26,4 31,2
250 244 235 228 274 3950 3950 3950 200 28,4 35,9 41,1
300 289 279 270 324 3950 3950 3950 200 40,2 49,4 57,4
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TABJIMLA V.3

QCHOBHBIE PASMEPbI, mm, U MACCA, kr, MY®T ACBECTOLIEMEHTHbIX HAIOPHbIX

V202 ’Jl//!

Ycnosubi Hapyxubiit nuamerp Baytpen- Juamerp Jmna Macca, xr, MyGThl Mapkd
npoxoa D, mybThl Mapkn HuH JAa- KaHaBOK
wmetp D, D

CAM-6 CAM-9 n CAM-6 CAM-9 »

CAM-12 CAM-12
100 171 175 127 150 140 3,5 3,8
150 218 224 173 196 140 4,6 52
200 277 286 229 252 150 6,9 8,2
250 328 341 279 302 150 8,7 10,6
300 384 398 329 352 150 11,1 13,8

Ilpumeuanse. AcbecToueMenTHbIE My(BThl H3roToBIA0T Tpex mMapok CAM-6-a1a coennnenns Tpy6 mapkn BT-6, CAM-9-1py6
mapkn BT-9 uw CAM-12-T1py6 mapku BT-12

TABJIMLA V.4
OCHOBHBIE PASMEPHI, mm, U MACCA, kr, TPYB, MY®T U KOJIEL] ACBECTOUEMEHTHBIX BE3HAIIOPHBLIX
rocCT 1839-80
Wspesnne O603H24eHHs Pasmepni B cnpaBoyHas macca npd D, MM
100 ‘150 200 300
Tpyba D 118 161 211 307
3 d 100 141 189 279
] x| _ds L 2950 2950 3925 3925
SR | G Macca 14,7 25,9 51 90,2
&
Mydra D, 160 212 262 366
T D, 140 188 234 334
Macca 1,61 2,53 3,30 5,30
o Ter—t
Z /ISP,
150
Pe3nHOBOE KOJILIO Buyrpeunnit 90 122 160 230
JHAMETD

Ilpumeyanne. AcGeCTOUEMEHTHBIE TPYOBhl B MY(TEI NPUMEHSAIOTCs U1 YCTpo#cTBa Ge3nanopHoil kaHaM3auHA
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110 T'OCT 18599-83 C U3M.

TABJMUA V.5
OCHOBHBIE PAMEPBI, MM, M MACCA, xr, TPYE U3 IIOJIMATUIEHA HU3KOIO JABJEHUS (BBICOKOM INIOTHOCTH)

Cpennni HapyxHbii Toaumna Macca ToJimuHA Macca ToJim@sa Macca Tonmmsa Macca
JHaMETP TPYOhI CTEHKH M CTEHKH 1M CTEHKH Im CTEHKH Im
TpY® THNA
Cll
10 — — — — — 2,0 0,052
12 - — — — — — 2,0 0,065
16 — — — - — — 2,0 0,092
20 — — — — — — 2,0 0,118
25 — — — — 2,0 0,151 23 0,172
32 — — — 2,0 0,197 30 0,28
40 — — 2,0 0,249 23 0,286 3,7 0,432
50 — — 2,0 0,315 2,9 0,443 4,6 0,669
63 20 0.4 25 0,497 3,6 0,691 5.8 1,06
75 2,0 0,480 2,9 0,678 43 0,981 6,9 1,49
110 2,7 0,946 43 1,47 6,3 2,09 10,0 3,16
140 3,5 1,55 5,4 2,33 8,0 3,35 12,8 5,14
160 39 1,96 6,2 3,06 9,1 4,37 14,6 6,70
225 5,5 3,88 8,7 4,98 12,8 8,59 20,5 13,2
280 6,9 6,01 10,8 9,92 159 13,3 25,5 20,4
315 1,7 7,04 12,2 11,7 17,9 16,8 28,7 25,1
400 9,8 12,1 15,4 18,7 22,7 27,0 36,4 41,8
TABJIMLIA V.6

OCHOBHBIE PASMEPBI, mm, U MACCA, xr, TPYF U3 ITIOJUITWIEHA BLICOKOIO JABJEHUS (HU3KOH IJIOT-
HOCTH) 10 TOCT 18599 83 C M3M

Cpemuuit HAPYX- Tonmmua Macca Tonmmua Macca ToJimuna Macca Toumgna Macca
HbI JHAMEID CTEHKH M CTEHKH 1M CIEHKH 1M CTEHKH Im
TpYGBI
Tpy6 THRA
Ci
10 — - — — — 2,0 0,051
12 — — — — - — 2,0 0,063
16 - — — 2,0 0,089 2,7 0,112
20 — — — — 2,2 0,125 34 0,176
25 — — 2,0 0,146 2,7 0,189 4,2 0,271
32 2,0 0,19 24 0,226 35 0,311 54 0,441
40 2,0 0,241 3,0 0,364 43 0,477 6,7 0,682
50 2,4 0,364 37 0,534 5.4 0,745 8,4 1,07
63 3,0 0,564 4,7 0,850 6,8 1,17 10,5 1,68
75 3,6 0,805 5,6 1,20 8,1 1,67 12,5 2,38
110 53 1,73 8,1 2,54 11,8 3,54 18,4 5,11
140 6,7 2,76 10,4 4,14 — — — —
160 1,7 3,61 11,9 5,39 — —

Hpaveyanas: 1 Tpy6w ranos JI-nerkme, CJ1-cpennenerkne, C cpemune W T—Tsxeibie PACCIMTAHbl HA [ABICHHE p,, PaBHOE
cooTeeTcTBerHo 0,25, 0,4, 0,6 m 1,0 MIa (2.5, 4,6 u 10 krc/cm?)
2 Tpy6b HIroTOBIIAIOT B IOCTABIAIOT OTPe3KaMH JUTHHON 6, 8, 10 i 12 M c AomyckaeMsIM OTKJIOHeHWeM 10 50 MM WIIH CBEDHYTHIMHA
8 OyxThi (npH ycinoBHOM mpoxojae A0 40 MM BKJIIOYHTENBLHO)
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TABJHIIA V.7

PA3MEPBI, mm, U MACCA, xr, TPYE HATIOPHBIX U3 HETLTACTHOUIIUPOBAHHOTI'O ITOJIMBHHMUIXJIOPUAA (TIBX) ITO
TV 6-19-231-83

™n3x ™ ™I
- [%3 °
R I “? 15 !
= ke — -
8
r
ﬂ'+' L

Tun Macca
TpY6 d d; d, s Sy 52 L ) B M
1 25 25,3 — 1,5 — — 32 — — 0,174

32 32,3 — 1,8 — - 32 — — 0,264

110 110,8 80 53 5,9 5,0 116 17 10 2,62

160 161,0 132,5 7,7 8,5 7,4 134 22 14 5,51
i 225 2264 186,0 10,8 12,0 10,6 154 27 20 10,87

280 281,6 314,7 134 14,9 13,4 172 32 24 16,73

315 316,8 351,3 15,0 16,7 15,2 184 35 26 21,09

TpyObl HamopHBIE H3 TOJMUMBMHHIIXJIOpHIA
(ITIBX) BBIMYCKAIOT TSKEJIOTO THNA C PacTpyGaMu.
OnM npe/iHa3HaveHbl A8 TPyGONPOBOIOB, TPaHC-
NOPTHPYIOIIAX BOAY, B TOM YHCJIE M HHTHEBOTO
KA4eCTBa, a TAKXKE JAPYrHe aTrPeCCHBHBIC XKHUJKME U
ra3zooGpasHeie Cpenbl Ipd TeMnepatype o 40°C, B
kotopuix IIBX croek. [1BX He croek x xJopy H
HEKOTOPBEIM €ro coendHeHusM. Mcnonb3osanue

Tpy6 13 [IBX 1115 X03siCTBEHHO-IMTHEBOTO BOJIO-
NpPOBOJA HOIYCKACTCS TOJBKO MPH HANUYMM pa3-
pewiendss MUHHCTEpCTBA 3IPaBOOXPAHEHMUS.
Tpy6ur ¢ pacTpybamu Tuna II coemmusroT ¢
TIOMOIIBIO PE3HHOBEIX YIUIOTHUTENBHBIX KOJIElL,
TpyOni ¢ pacTpybamu Tuma [ ckiedBarT ¢ mo-

Moo kiaes Mapkd [HINK-127 mo TY 6-05-
251-95-79.

TABJIMLIA V.8

PASMEPBI, mm, U MACCA, xr, TPYE KAHAJIM3ALIMOHHBIX M3 NOJUITWIEHA HU3KOI'O JABJEHMA (IMTHA) MO
TOCT 22689.3-77

Ly
vy
f aFn:m:_—v
<1 =31
1, ne
1T
YcnosHblif Macca
poXxox d d, d, ) A 1, s C 1Y
d,, MM
50 50 50,6 59,6 41 11 32 3 6 0,445
100 110 110,9 121,5 74 14 62 3,5 7 1,225
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TpyO6el H3roToBIsOT AnuHOH 6000 MMm. Tpy- TpyObl COEAUHSIOT € NMOMOIIBIO YIIJIOTHHTE-
Obi MpeHA3HAYCHBI [UTA NPHUMCHECHHS B CHCTEMAX  JIBHBIX KOJICl, M3TOTOB/IAEMBIX W3 PE3UHBI MAPKH
BHYTpECHHEH KaHanu3auud 3nanMit. Maxcumans- 3318 umu TeruiocToKo# MArKoi pe3uHbI (TBEPAO-
Hast IONYCTHMasl TeMIlepaTypa CTOYHBIX BOA: Moc-  creio o TUP B mpepenax 30/45) mo TOCT
tosHHBIX —60—-70°C;  KpaTKOBpeMeHHBIX (10  22689.19-77.
1 mur)—100°C.
TABJMIIA V.9

PA3ZMEPBI, MM, U MACCA, kv, TPYE KAHAJIM3AUMOHHBIX U3 HEILTA CTU®HLIMPOBAHHOI'O ITOJIMBUHWIXJTOPUIA
(IIBX) 1O TY 6-19-307-86

i
S 1
< I
z
o 3,
Bhs
I4
Macca
d d, d, s 5y 5, 14 1y I, I L 1 m3pemns
50 50,3 59,6 32 29 2,1 7.8 18 38 6 2650 1,84
2620 3,57
90 90,4 101 3,2 29 2,1 9,1 20 48 6
] 5440 7,14
' 2000 335
2485 4,16
110 110,4 120,6 32 2,9 2,1 9,1 2 54 6 2605 4,38
2650 4,44
4000 6,7
2000 5,18
160 160,5 174,3 3,6 32 2,7 11,7 32 74 7 3000 8,22
5500 15,08
6000 16,45
2000 6,9
160 160,5 174,3 4,7 4,1 34 11,7 32 74 7 3000 10,4
5500 19,2
6000 20,9
5500 23,25
200 200,6 216,2 4,5 4,0 34 13,0 40 90 9
6000 26,36
, 5500 29,89
200 200,6 216,2 59 53 39 13,0 40 90 9
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Tpy6st kananuzanuoHHsle 3 [NBX npegnas-
HAYeHBl JJI1 TIPUMEHEHHS] B CHCTeMax OBITOBOH
KAHAJIM3ALMH TpH MAKCHUMAJIBHOW NOCTOSHHOM
Temnepatype 60°C u TemMnepaType KpaTKOBPEMEH-
HBIX cTOKOB a0 90°C.

Tpy6sl H3roTOBASIOT C pacTpyboM IS coe-
MHEHUS C TIOMOIIBIO PE3UHOBHIX YIUIOTHHTENEH
xonen. Ilo cormacoBanuio ¢ norpebureneM gomy-
ckaeTcs mocraBka TPy Ge3 pactpyOoB.

d
i, ey

= I i
7 —JV'Q =S

,Joe

Bse

A Y
AY

TABJIMUA V.10
OCHOBHBIE PA3MEPBI, mm, TPYE ®AOJIUTOBBIX [10

TY 6-05-987-79
Yenos- Ton- Jnuna Ycnos- Toun- Himana
HbIi LMHa HbI# 1uHa
npoxoa CT€HKH MPOXOox CTEHKH
40 3,0 2000 200 10,0 1000
50 5.0 2000 250 12,0 1000
100 7,0 2000 300 12,5 1000
150 10,0 1000
., d2
&50 —=d,
o ———
/ = ?NJ
&y
N 4
e
2]
TABJUUA V.11

PA3MEPEI, mm, U MACCA, xr, OTBO/10B M3 TIOJAUITUJIEHA BLICOKOH IJIOTHOCTH (TIBIN) 110 TOCT 22689.9-77

YcinoBHBI#A

Macca
ApOXOX d d, d, ! Ii4 % A 1 u3genns
d,, MM
Orsoxn 150°
50 50 50,6 59,6 41 55 46 32 0,05
100 110 1100 121,5 74 98 86 62 0,23
Orpoa 135°
50 50 50,6 59,6 41 62 53 32 0,056
100 110 110,9 121,5 74 116 104 62 0,275
Otsoa 90°
50 50 50,6 59,6 41 80 71 32 0,07
100 110 110,9 121,5 74 159 147 62 0,35

* Pa3Mepb! faHbl 14 COpaBoK

OTBOAB M KPECTOBUHBI MOCTABJIAIOTCH KOM-
MJIEKTHO C YIUJIOTHUTEIBLHBIMH PE3HHOBLIMH KOJIb-
aMH.

Kpecrosuna npsamas mo FOCT 22689.11-77
guamerpoMm 100/100

9125, 5
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TABJIMLIA V.12

PA3SMEPBI, mm, 1 MACCA, xr, TPOMHUKOB [PAMBIX IO I'OCT 22689.10 77

I_di_.
d. e,
0.
- ) }
{ B
e 7
~ = _L
3]
s o)
‘j % L5
TpolHUK NpaMo# Macca
, % d, d, d, d, d, A A (£ A I Ig L* 1 mpe-
JIHS
50 x 50 50 50 50,6 59,6 T 67 30 41 41 32 138 0,086
100 x 50 110 50 110,9 121,5 96 102 107 41 74 62 198 0,28
100 x 100 110 110 110,9 121.5 147 131 159 74 74 62 278 0,48

* Pasmepei JaHB! JUIS COPaBOK

TpOMHUKH MOCTABJIAIOTCS KOMIUIEKTHO C Y-
JNOTHUTENILHBIMU PE3MHOBEIMH KOJIBIAMH
Tpoitauk kocoit no F'OCT 22689.10-77 ana-

MeTpoM 50 x 50
59,6

50,

ol

155
105

50

Rl

@50

MM

£50

s
&

Tpoiinuk xocor 60° no MOCT 22689.10-77
auamerpoM 100 x 100 MM

7 3ax 723

L ¢121,5
L, 2110,9
< )
N
« —
o~
x ~
@ 2.
N e
N
~ Nf
«
dy 100
10

Soo

L

s

IMatpy6ok KOMIEHCAIHOHHBIA HAMETPOM

100 Mm

230
4

@710
110,9
B121,5

62
372"

-

[MaTpybok mepexoauoit 100 x 50 MM 1o
TOCT 22689.2 77

652 45, )
of | e
i
47
62
57
TABJIMHA V.13

PASMEPBI, vm, U MACCA, kr, MY®T ITO
TOCT 22689.13 77

X

L —t
VYcnopumi Macca
npoxon d d, L 1 | u3pe-
, s
50 50,6 59,6 87 n 0,046
100 1109 121,5 153 14 0,190
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MydTe ¥ DaTpyOKM MOCTABJISIOTCS KOMILJIEKTHO C PE3MHOBBIMU YTUIOTHHTEILHBIMH KOJIBLIAMH.
TABJIMUA V.14

PABMEPBI, MM, © MACCA, kr, PEBH3M# 110 TOCT 22689.15-77

dy

Dy
D
I
<s] }{ |
l
!

I3
2 2

Vcnopnwiit Macea
Npoxox d, d d, d, D Dy I I A L* H Hy 1 magenns

50 50 50,6 59,6 68 72 67 71 41 138 59 55 0,124

100 110 110,9 121,5 125 129 131 148 74 271 92 87 0,475

* Paimep maH Ui cIpaBok.
TABJIMLIA V.15

PAIMEPBI, mm, H MACCA, xr, 3ATJIVIIEK IO
T'OCT 22689.16-77

D "
2]
}{_IZ’{[[/ 7
T ] H
ey
T
1A
-
VcaosHbl Macca
MPOXOX D D, s Sy H ! 1 m-
d,, MM nus
50 50 64 4 3 30 6 0,023
60 7 0,124

100 110 126 5 3,5
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OBIMHUE CBEJIEHMSA OB APMATYPE

Tpunoxncenue VI

TABJIMLA Vi1
M3BBITOYHOE RABJIEHME, MMa (krc/cm?), JJISI APMATYPBI U3 PABJIMMHBIX MATEPUAJIOB

Hapnenne HauBojibiuee paGodee apieHne p, And aPMATYPhi H3 PAINHYHEIX MATEPHAIOB DK
Temieparype cpeapl, °C
YCIIOBHO® npobuoe cephill B KOBKHil TyTYH OpoH3a u JaTyHb crans
mo 200 no 120 no 200 no 200
0,22) 0,1(1) 0,1(1) 0,1(1) 0,1(1)
0,25(2,5) 0,15(1,5) 0,16(1,6) 0,13(1,3) 0,16
L,6)
0,4(4) 0,25(2,5) 0,25(2,5) 0,2(2) 0,25(2,5)
0,6(6) 0,36(3,6) 0,4(4) 0,32(3,2) 0.4(4)
0,9(9) 0,55(5,5) 0,6(6) 0,5(5 0,6(6)
1,515) 0,99) 1(10) 0,8(8) 1(10)
2,4(24) 1,5(15) 1,6(16) 1,3(13) 1,6(16)
MNMpameyanne. PaGovee naBiieHME ANs NPOMEXYTOUHBIX 3HAYCHHI TEMIIEPATYPhl CPEBl ONp TCH Yii HHTEPIIO.
TABJMIIA V1.2

W3BLITOYHOE [TABJIEHME, MIla (irc/em?), AJIA APMATYPHI M AETAJIEM TPYEOIIPOBOJA W3 CEPOTO YVYT'YHA

MAPOK ca18-36, cu21-40, p942-12 U x430-6

PaGouee nasnemne p, npu HamGonbiwel TemmnepaType cpeast, °C

YCJIOBHOE npobHoe 120 250 300 350 400
Py Pup
0,10(1) 0,202) 0,10(1) 0,10(1) 0,10(1) 0,08(0,8) 0,07(0,7)
0,16(1,6) 0,25(2,5) 0,16(1,6) 0,13(1,3) 0,13 0,12(1,2) 0,11(1,1)
1,3)
0,25(2,5) 0,40(4) 0,25 0,20 0,20 0,19(1,9) 0,16(1,6)
2.,5) [¢)) 7))
0,40(4) 0,60(6) 0,40(4) 0,34(3,4) 0,32 0,30(3) 0,28(2,8)
(3.2)
0,63(6,3) 0,90(9) 0,63 0,50(5) 0,50(5) 0,46(4,6) 0,43(4,3)
6,3)
1,00(10) 1,50(1,5) 1,00 0,80(8) 0,80(8) 0,75(7,5) 0,70(7)
(10)
1,60(1,6) 2,40(24) 1,60(16) 1,40(1,4) 1,30(13) 1,20(12) 1,00(10)
2,5(25)* 3,80(38) 2,50 2,10(21) 2,00(20) 1,80(18) 1,60(16)
25)
4,00(40)* 6,00(60) 4,00 3,40(34) 3,20(32) 3,00(30) 2,80(28)
(40)

Mpameaamns: 1. VCIOBHBE JABJICHHS, OTMEYCHHBIC 3BE3XOYKOH, CEAYeT NPHMEHATH TONbKo Jis JetalicH TpyGONpoBONOBR,
H3TOTOBJCHHBIX M3 YyryHa Mapok Bu42-12 u k430-6.

2. Pabouee naBneHMe Ans apMaTypW M AeTaneil TpyGonpoBoaoB u3 MyryHa mMapox ca18-36, ca21-40 m Bu42-12 cnexyer npuMeHATH
TONBLKO 10 TeMNepaTyphl cpemul 300°C BKIIOYHTENBHO.

3. IlepBas cTynenb paboyero naBaeHus PaCIpPOCTPARAETCS HA TEMIIEPATYPBI CPeAbl He ke MHRYC 30°C - st 4yryHa Mapok Bu42-12
# x130-6 u He Hwxe MAuyc 15°C—nang 4yyryna Mapok c4l8-36 m ca21-50

4. Pafouee gaBiIeHHE AN NPOMEXYTOYHHIX 3HAYEHHH TEMIICPATYPEI Cpelbl ONpPEeAENseTCs

e

)ik HHTEPIIO,

7*
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TABJIMUA V13

U3BBITOYHOE JABJIEHME, MIla (krciem?), JJISA APMA-
TYPBl U JETAJIEA TPYBOITPOBOXA M3 BEPOH3BI IO

TABJIUIA VL6

OBO3HAYEHHUE MATEPUAJIA

TOCT 613-79 U T'OCT 18175-78 C U3M. U U3 JIATYHHU 11O Marepuan VeiosHOE Matepna YcoBHoe
TOCT 17711 80 C U3M. U TOCT 15527-70 C U3M. KopIyca o6o3HageHue || kopnyca obo3Hagenme
JlaB.ieHue Pabouee nabnienye p, npu Hambonbiuel Cranb: ITnacrmacen (xpo- i
TeMneparype cpeabi, “C yrJlepoancTas c M€ BHHHIIACTA)
JIETMpOBAHHAN JC Bunnmnacr Bl
ycioBHOe  mpobHOE 120 200 250 KOPPO3HOH- Turan TH
? ) HOCIOMKasn
4 b (HepxaBero- HX
mas)
0,10(1) 0,20(2) 0,10(1) 0,10(1) 0.07(0,7 '-Iyry]; - .
0,16(1,6) 02525  0,16(1.6)  0,13(1,3)  011(1.1) Ko‘;:m Kq
0,25(2,5) 0,40(4) 0,25(2,5) 0,20(2) 01701,y BRICOKOLDOT- ba
040(4)  0,60(6) 040(4) 03242 0272.7) g roup
0,63(6,3) 0,90(9) 0,63(6,3) 0,50(5) 0,45(4.5) Jlatyne, GpoH3a 6
1,00(10) 1,50(15) 1,00(10) 0,80(8) 0,70(7) AmoMEHRE a
1L60(16)  2,40(24) 1,60(16) 1,30(13) 1L,10(11)
2,50(25)  3.80(38) 2,50(25) 2,00(20) 1,70(17)
400(40)  6,00(60)  400(40)  32032)  2,702T) TABJMUA V1.7
OBO3HAMEHHUE MMPUBOAA
Ipameyanne, Paboyee ganaeHne A1s HPOMEXYTOYHBIX 3HAYE-
HUH 1eMn2paTy pbl Cpeiibl ONPEALIACTCH IMHEHNOR MATEpTONHUKEH, Tipusox VeioBHOE Tpusox VenosHoe
obo3HaveHue ofo3Havenve
TABJIHUUA VL4
u Mexaungecknii [MreeMaTHYeCcKHit 6
YCJIOBHBIE ITPOXOJbI 1 COOTBETCTBYIOIIAS TPYE- ¢ nepeadeil: TunpaBangeckHit 7
HASA PE3bBA MY®TOBBLIX KOHLIOB 9epBAYHON 3 ek rpOMarsA LA 8
UHJIHBApUTe- 4 DjleKTpuseckuit 9
Venosami npo- Peswba tpy6- || Yenopmmiit upo- Pessba Tpy6- CKO#H
X0, MM Has X0, MM Has KoHU"eCKOH 5
6 1 1 32 1t /4.,
10 3 40 1Y, TABJIMUA VI8
15 1, 50 2
20 3, 65 217," OBO3HAYEHUE™ MATEPHAJA  VIUIOTHUTEJIBHBLIX
25 " 80 3 NOBEPXHOCTEN
Mpumeyause. Pesp6a 1pyb6Has no FOCT 6527 63 ¢ nam. Martepna: VesosHoe Ma repran VCoBHOE

TABJMLIA VLS

YCJOBHOE OBO3HAYEHUE APMATYPbI MO KJIACCH-

OUKAIIMA  UEHTPAJBHOTO KOHCTPYKTOPCKOI'O
BIOPO APMATYPOCTPOEHHSA (IIKBA)

Tun apmarypel  YcenosHoe Tun apmaTypet  YcnoBHoe
0b603HaYEHHE oBo3HaYeHHe

Kpan npobro- 10 KnanaHst:

CIyCKHOH obpa1HbIi 19

Kpan nnsa tpy6o- 1 MOBOPOTHBIR

NpoBOAA 3anopH.ii 22

3anopHoe ycTpol- 12 " 2

CrBO yka3aTens mnnpyio 3

ypOBHS CMECHTEIb- 27

Benruin B-14-15 HBIK

Kunanansr: Peryastop nas.re- 21
0obpai Hulil 16 HHAS «0Ciie ceba»
NOAbeMHBIHA H «10 ceba»
U 1pHeMHBLH 3anBHxKa 30 u 31
¢ ceTkol 3atBOp 32
npEeIOXpatH- 17 KoHpgeHcaToOT- 45
1€.1bHbIH BOATHK

yIOTHA1E, IbHEIX 0D03HAYeHHE
NOBEpXHOCTEH

YIUIOTHHATEJIbHBIX o6o3nadenne
MOBEPXHOCTER

Jlatynb, 6ponza 6p
Morenb-mMe1ana MH
Kopo3uoHHOCTOI- HX
Kas (HepXaBew-

mas) cra.lb

Cienaut 9

Koxa
260HUT
Pesnna

INaacrmaccht
(kpoMe BUHH-
macTa)
Bununnacr BNl

== BRI

TABJIUUA VL9

CNMOCOB HAHECEHMA BHYTPEHHEIO HNOKPHITUA

KOPITYCA
Cnocof HaHece- YCI0BHOE Criocof HaHece- YcaomHoe
HHA BHYTpeHHe- o0o3HaueHue || Hua BHyTpeHue- obosHauenne
0 NOKPBLITHA O NOKDPHITHA
I'yMmmupoBaHne ™ dyTepoBanue n
Omannposanne M TUIACTMAccoi
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Hpuaoscenue VI

KPAHBI
TABJMLA VILI

OCHOBHBIE U HPUCOEJUHMUTEJIBHBIE PAZMEPBI, mm, U MACCA, xr, KPAHOB MNPOBKOBBIX ITPOXOJHBIX
KOHYCHBIX CAJIBHUKOBBIX MY®TOBBIX 11E66k ITO I'OCT 2704-77 C U3M.

noA Kny s,
noA K s,
noa KoY s
® |
= TPYE o
14
4
Venosuniit npoxox D, L Pe3pba 4 H h s Sy S5 Macca
TpyOHas d
15 55 Yy 12 75 26 27 12 36 0,32
20 65 3, 14 90 31 32 14 46 0,54
25 80 1" 16 108 37 41 17 55 0,91
32 95 1, 18 123 44 50 19 60 1,44
40 110 1, 20 168 79 60 22 70 2,45
50 130 2" 22 186 85 70 27 90 43
TABJHUA VII2 TABJIMLIA VIL3

OCHOBHbBIE U TIPUCOEAUHHUTENBHBIE PASMEPBI, mvm, OCHOBHBIE H [TPUCOEJUHUTENBHBIE PASMEPBI, mMm,
M MACCA, xr, KPAHOB HIAPOBBIX HPOXOJHBIX CAJIb- H MACCA, xr, {PAHOB MAPOBBIX INPOXOJXHBIX
HUKOBbIX ®JAHUEBLIX 119370 IO TY 27-07-1036-75 CAJBHHUKORBBIX MY®TOBBIX 11438n I1O TV 26-07-1036-75

VenosHmit L D, b H ¢  Macca YenosHui Pest6a Macca
npoxox fpoxoR 13;'56'
b, D, L d | H B, s 5
50 180 102 17 192 17 83 25 d200 1 16 1175 15 46 9 1,48
100 230 158 19 Evrl 19 26 32 130 1Y, 19 144 84 56 10 2,27
40 150 11," 22 159 94 60 12 3,57
50 170 2'%," 24 184 10 75 17 6

783ax 723
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Ipunosncenue VIII

BEHTWIM 3AITIOPHLIE

P TABJMIA VIILL
OCHOBHBIE Y IIPUCOEAMHUTEBHBIE PASMEPBI, v,
il U MACCA, kr, BEHTWIEM 3ATIOPHBIX MY®TOBBIX
15516k TIO TOCT 9086 74 C H3M.

x
TIOA KN4 S Vcnosastii Peanba Macca
MPOXOJX TpybHas
y L d H s D,
SI
r 15 55 ysoo12 90 27 ‘65 0,38
)l 20 65 %S 14 92 32 65 047
‘ %/ 25 80 1 16 110 41 80 0,78
d 1
,,////A,///,////”;., 32 95 11/4 18 112 50 100 1,06
40 110 1'/," 20 140 60 100 1,78
50 130 2 2 142 70 120 26
'
v TABJMLIA VII2

OCHOBHBIE U TTPUCOEJAMHUTENBHBIE PASMEPBI, mmM, U MACCA, xr, BEHTWJIEH 3AIIOPHBIX MY®TOBBIX
H3 CEPOI'O U KOBKOTO YYTYHA

Dy

Pespba
Tpy6Has
D, d L { H s D, Macca L ! H K D, Macca
1548k; 1598p 1548n2; 1548p2
15 1, 90 14 116 30 50 0,75 90 14 118 30 65 0,75
20 3, 100 16 120 36 50 1,1 100 16 120 36 65 09
25 1” 120 18 148 46 80 1,75 120 18 143 46 80 1,75
32 11," 140 20 158 55 80 2,7 140 20 145 55 80 2,7
40 11, 170 22 177 60 100 4,15 170 22 180 60 120 4,15
50 2’ 200 24 190 75 120 5,6 200 24 185 75 120 58
65 21/, 260 26 245 90 140 13,7 - - - - - —
80 3" 290 30 265 105 140 6,5 - - - - - -
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Hpodoarncenue maba. VIIL.2

L 4 H s D, Macca L 4 H s D, Macca
15498m; 15486p 15k918p; 15ka18k; 15k918m; 15x918nl; 15k418n2

90 14 118 30 65 0,75 90 12 118 37 65 0,7
100 16 120 36 65 0,9 100 14 120 36 65 0,9
120 18 143 46 80 1,7 120 16 143 41 80 1,4
140 20 147 55 80 2,7 140 18 145 50 80 2,1
170 22 175 60, 120 4,15 170 20 180 60 120 3,7
200 24 188 75 120 58 20 22 185 80 120 5
260 26 245 90 140 13,7 - - - - - -
290 30 265 l()i 140 16,5 - - - - - -

TABJIHUUIA VIIL3
OCHOBHBIE H MPUCOEJUHHUTEJILHBIE PASMEPBI, mMm,
M MACCA, xr, BEHTWIEN 3ATIOPHBIX ®JAHUEBBIX
M3 CEPOI'0 H KOBKOI'O YYT'YHA 1549u2; 1549p2

2,
i T
* T
| N
&
nomb.d
L i
VenoBHBIR
IpOXoJ
y L D D DzdeD(,nMacca
25 120 115 85 68 14 14 143 80 4 3,6
32 140 135 100 78 16 18 145 80 4 55
40 170 145 110 88 16 18 179 120 4 7,65
50 200 160 125 102 17 18 185 120 4 103

7B*

TABJTUUA VIIL4
OCHOBHBIE U NIPUCOEAUHUTEJNBHBIE PASMEPBI, mm,
U MACCA, v, BEHTWIENA CAJBHUKOBbBIX
C DJEKTPOMATHUTHBIM NNPUBO/IOM U
IJEKTPOMATHUTHOM 3ALIEJIKOM ®JIAHUEBBIX
15x4892n1-n4; 15x4892pl-p4d

Macca

D, L B D, D, b d H n 15¢1892n1-n4 15¢4892pl-p4

25 160 90 85 68 12 14 430 4 18 18,2
50 230 125 125 102 15 18 485 4 22 22,2
65 290 140 145 122 17 18 445 4 33,8 34

Ipemesanne. Bentrnn 15x39892p1-p4 MIroTOBAAKOT TONBKO MO
cneuHanbHOMy 3akasy.
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BeHTHJTL 3aMOpHBIM MOXAPHBIA ¢ MydTOH H
nanko#f D, = 50 MM naTyHHeii Ha p, 0,6 MIIa
(6 xrc/cmM?) 1B 1p, NIpUMeEHSEMBIH HA TOXAapPHBIX
TpybonmpoBoax s BoABI ¢ paboyel Temnepary-
po#t no 50°C no TY 26-07-225-78

@100
——T
o]
BN .."43: nog Kniey
PAINEP 70,
-
~—
TPYb. 2", 29

BeHTHIBL 3aNMOpHBIA TOXAPHBIA ¢ MypTOH H
mankoi D, =50 MM u3 KOBKOTO 4yryHa Ha p,
1,6 MIIa (16 krc/cm?) 15 k4 11p, mpuMerseMBIit
HA NOXapHBIX TPyGONMpoBOAAX MM BOAHI ¢ paGo-
4yed TemMuepatypoi no 50°C.

65

Hpunoxncenuve 1X

KJIATIAHBI

TABJMIIA IX.1.

OCHOBHBIE H ITPUCOEAUHUTENBHLIE PASMEPBIL, mm,
U MACCA, xr, KJJATTAHOB OFPATHBIX IMOJABEMHbBIX

MY®TOBbIX JIATYHHBIX 166516k 1O TOCT 12677-75 C Mi3M.

noa Ky s,
noA Kniey s

TABJIMLIA IX.2
OCHOBHbBIE U ITPUCOEJUHUTEJILHBIE PAZMEPBI, mm,
M MACCA, xr, KTATIAHOB OBPATHBIX NOJABEMHBIX
MY®TOBBIX U3 KOBKOI'O YYI'VHA 16xullp
O rocCr 11823-74 C U3M.

Venobastii Pe3bba VYcaoBHmiA Pespba
npoxol TpyGHas TPOXOX Tpy6Has

Y d i H s 5, Macca y H s 5y Macca
15 55 Y120 38027 19 023 15 90 Yyoo120 55 21 24 05
20 65 3" 14 42 32 22 0,3 20 100 34" 14 60 36 24 0,8
25 80 1” 16 42 41 22 0,5 25 120 1” 16 65 4] 27 1
40 110 1 l/Z” 20 70 60 32 1,43 32 140 1, 18 75 50 32 1,8
50 130 2" 22 80 70 36 2 40 170 1/, 20 90 60 32 3

50 200 2" 22 100 70 36 4

IMprmesanas: 1. Knanane!l npuMeHaroTca Ha Tpybomporomax
JUISl IPEJOTBpALIEHAS 06PaTHOTO MOTOKA BOAK! M napa ¢ paboueit
Temrepatypoi ao 225°C.

2. KinanaHul yCTAHABIMBAIOT HA FOPH3OHTaNLHOM TpyGonpo-
BOJE KPHILKOH BBEPX.

IMpamenanns: 1. KianaHe! npuMensiotTes Ha TpybonpoBogax
U1 IpeAOTBPALICHUA oﬁpa‘rHoro MOTOKa BOARI C Temnepa'rypoii
no 50°C.

2. KnanaHnl yCTaHAaBIHBAIOT HAa FOPH3IOHTANBHOM TPYGORpO-
BOJE KpBILUKOA BBEpX
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TABJIMIIA IX3
OCHOBHBIE U ITPUCOEAUHUTEJILHBIE PASMEPBI, mm,
W MACCA, kr, KJIATTAHOB OBPATHBIX NMOABEMHbBIX
@®JJAHUEBBIX YYTYHHBIX 1643n; 16u36p H 1643p

Dy —
|
ol 1
Q o«
=g, =t
L I
-
YcnosHbIR
NPOXOA
y D D, D, b d H D, n Macca
25 120 115 85 68 14 14 70 — 4 33
40 170 145 110 88 16 18 95 80 4 7
50 200 160 125 102 17 18 105 88 4 94

Tipavenamas: 1 Knananb: npAMEHAIOTCA Ha Tpybonposomax
IS TIpeoTBpallenus o6paTHOro MOTOKA BOB M Napa ¢ paboueit
TemnepaTypoit mo 225°C (knamaesi 16436p M 16u3m) m BoAmI ¢
paboueii temnepatypoit g0 50°C (kn1anan 1643p)

2 KianaHsl yCTaHABJIMBAIOT Ha FOPH3OHTANBHOM TpyGompo-
BOAE KPBILKOH BBEPX

TABJHLIA IX4
OCHOBHBIE M IIPUCOEJUHHUTEJBHBIE PA3MEPBI, mm,
M MACCA, xr, KJJATIAHOB OBPATHBIX MOJBEMHBIX
®JIAHIEBBIX YVTYHHBIX 16966p M 1646p
1O TOCT 19500-74 C MU3M.

axg (unudy)

VYenosnbiit axC

npoxon (wmm

, L D D, D, b d H D) n  Macca
65 290 180 145 122 17 18 140 145 x 132 4 18

80 310 195 160 138 19 18 155 162 x 148 4 235
100 350 215 180 158 21 18 175 225 8 355
150 480 280 240 212 25 22 230 286 8 74

IMpamesasas: | Knaoanbl npuMensiorca Ha TpyGonpoBomax
JUIM MpeJoTBpaineHus o6paTHOro MOTOKa BOMIB M napa ¢ paboveit
Temnepatypoit mo 225°C (xmanan 16466p) u Boabl ¢ paGoueit
Temneparypoit mo 50°C (knanman 1643p)

2 VY kianasoB 1646p nponyck BOOBI TNPH 3aKPLITOM 32TBOPE
HE JIOTyCKaeTcs

TABJIMIIA IX5
OCHOBHBIE H NIPUCOEAUHUTENBHBIE PASMEPBI, mm,
MU MACCA, xr, KIATAHOB OBPATHBIX ITOJXbEMHBIX
GJAHUEBBIX U3 KOBKOTO YYTYHA 16x49u
IO TOCT 19501-74 C M3M.

asc
&
x
S
[
—shanomb L
4 1

¥Ycnos-
HbIH
npoxoxn
Yy D D, D, Dy fb d H axC n Macca
32 180 135 100 78 66 3 1518 90 100x100 4 58
40 200 145 110 88 76 3 15 18 105 112x118 4 7,87
50 230 160 125 102 88 3 17 18 105 124x127 4 10,3
65 290 180 145 122 110 3 19 18 140 150x 168 8 18,9
80 310 195 160 138 121 3 21 18 155 176192 8 24,8

Ipameqanne. Kianans! npUMEHAI0TCA Ha TpyGonposonax ans
npenoTBpamienns ofpaTHOTO NOTOKa BOObI H napa c paGouei
TeminepaTypoit go 225°C

TABJIMIA IX.6
OCHOBHBIE U NIPUCOEAVMHMUTENBHBIE PASMEPDI, MM,
MU MACCA, xr, KJJAITAHOB OBPATHBIX IMOJbEMHBIX
®JIAHIEBBIX CTAJIBHBIX 16¢c14ax ITO TOCT 20770 75
C U3M.

axc(unuDy)

Ycaosbii axC

npoxoxa (wn

Y L D D, D, b d H D) n  Macca
40 200 145 110 88 16 18 117 108x120 4 10,5
50 230 160 125 102 17 18 117 108x120 4 12,8
65 290 180 145 122 19 18 156 190 8 23,3
80 310 195 160 138 19 18 156 190 8 27,3
100 350 230 190 158 21 22 193 215 8 37,1
150 480 300 150 212 27 26 254 290 8 82,7
200 600 375 320 285 35 30 266 370 12 137,6

Tpamenanns: 1 Krnanawel npuMmensiotTcs Ha Tpy6ompoBomax
A mpefoTBpaienus o6parHOro NOTOKa BOJAL H mapa ¢ paboveit
Temnepatypoit ot —40°C mo +400°C

2 KianaHel yCTaHAB/IMBAIOT HA TOPH3OHTANBLHOM Tpybompo-
BOJIE KPHIIIKOH BBEpPX
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TABJIMLIIA IX.7
OCHOBHBIE U ITPUCOEAUHUTEJBLHBIE PASMEPBI, mm,U MACCA, xkr, KJIATITAHOB OBPATHBIX MOBOPOTHBIX
OJHOAUCKOBBIX UYT'VHHBIX 19421p M 194216p ITO I'OCT 19827-74 C U3M.

19421p
» (KA 44075} 1962100
(144075D3)
194 21,
';é (KA uo7§nn} 190 21p
NN | N | (r44075 06)
®
YenopHbiit Macca
npoxoa
Y L L, D D, D, D, b d n 6e3 ¢ oT-
OTBeT- BET-
HBIX HBIMA
dnan- dnan-
ueB HaMHA
50 60 108 160 125 106 59 19 18 4 2.4 9,13
80 70 125 195 160 146 91 21 18 4 49 15,7
100 80 136 215 180 164 110 23 18 4 6 17,7
150 100 160 280 240 220 161 25 22 8 11,6 32
200 140 208 335 295 272 222 27 22 12 25,7 —
250 150 220 405 355 328 273 28 26 12 33,7 —

Ipaveyanms: 1. Kianasel MpUMERSIOTCA Ha TPybompoBopax Iuia MpelOTBpalueHAs ob6paTHOro NMOTOXa BOAB M mapa ¢ pabowueit
Temnepatypoit go 225°C (xnanau 194216p) u Boxe: ¢ pabouelt Temnepatypodi ao 50°C (xnanman 19421p).
2. Knanans! ycraHaBnMBarOT Ha TOPH3OHTANLHOM TPYGONpPOBOJE MM HA BEPTHKANLHOM TPYGONMpPOBOJE BXOJHBIM MaTpybkoM BHM3.

TABJMIIA IX8
OCHOBHBIE U IIPUCOEJMHUTENBHBIE PASMEPBI, mm, U MACCA, xr, KJJAITAHOB OBPATHBIX ITOBOPOTHBIX
CTAJIBHBIX C KOHLIAMH IO MPUBAPKY 18c47ux IO TOCT 13252-73 C M3M.

C OTBETHLIMUW ONIAHUAMM NOA NPUBAPKY C KOHUAMY NOA NPUBAPKY

Ay

4 L
Ycnosnsiit
apoxon
D, L Ly D D, d dy d, b H n Macca
200 250 — — — 222 204 — 35 270 — 22
300 450 510 510 450 330 303 33 42 405 16 75
400 500 634 585 585 432 401 39 54 506 16 120
600 650 - — — 636 596 — 58 710 — 340

IMpamesannn: 1. Knananbl npuMensiorcs Ha TpyGomposolax Uis MpeROTBpAINEHWsi oGpaTHOro MOTOKa BoAbI M mapa ¢ pabGouedt
Temnepartypoit a0 450°C Temneparypa okpyxaromeit cpeasl 0T —30 mo + 50°C.

2. Knanaue! ycTaHaBIMBAlOT HAa BEPTHKAJILHOM TPYOONpPOBOAC BXOIHLIM MaTPyGKOM BHH3, HAa TOPH3OHTANLHOM —TaK, 4To0bI OCH
BpallleHHs 3aXJONKH 6bljia Pacmo/IoXkeHa BeIIE OCH TPYGONPOBOAA M nexana B FOPH3OHTANBLHOR MIOCKOCTH.
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KJIAITAHOB OBPATHBIX MY®TOBBIX JIATYHHBIX

TABJIMUA IX9
OCHOBHBIE U ITPUCOEAUHUTEJIBHBIE PASMEPBI, mm,
U MACCA, k.

19Bimx, 19516k IO TV 26-07-1102-75

YcioBHbI Pe3sba Macca
mpoXo. TpyOHas

D, L d 1§ s 5y H

8 65 A 11 19 22 43 0,45
15 95 17," 15 32 27 60 0,9
25 120 1” 19 41 41 70 1,6
32 135 1y 22 41 50 80 2

TMpameuanns: 1 Knanaunl mpuMcHaIoTca Ha Tpybonposojax
JUTS MIPEAOTBpAIeHns o6paTHOrO MOTOKA BOAKI H Mapa ¢ pabouei

TeMnepatypoii mo 225°C

2 Knananel yCTaHaBIMBAIOT Ha FOPH3OHTAJILHOM Tpybompo-
BOJIC KPHIIKON BBEpX, Ha BEPTHKANbHOM BXOJHBIM MaTpyOKOM

BHH3

3AJIBHXKH

YYT'YHHBIX 304906Gp; 304706Gp; Gk; 30466p; 6x ITO I'OCT 8437-75 C U3M.

IHpuaoscenue X

TABJIMIA X.1
PABMEPBI, mm, U MACCA, kr, 3AJIBUKEK ITAPAJUIEJIBHBIX C BbIABVOKHBIM HIITAHAEJAEM ®JIAHITEBBIX

J0u 906 op
304 706 6p, 6K
- 30468p, 0Kk
02
C D
| |
‘ &y
Ycnosroe VYcnos-
obo3HaveHHe HBIH Macca
npoxoa
y L D D, D, d b H H I D, n
30466p 50 180 160 125 102 18 17 350 295 - 160 4 173
30u66p 80 210 195 160 138 18 19 440 350 - 160 4 29
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» ’ Hpoooancenue maba. X. 1
Ycnosroe Ycnos-
o6o3naueHHe HbLif Macca
NpoOxXoA
D, D D, D, d b H H, ) D, n
30466p 523 410 - 200 39,5
100 230 215 180 158 18 19 8
3049066p 940 - 345 200 75
30466p 125 255 245 210 188 18 21 635 495 - 240 8 56,4
30466p 720 560 ~ 240 73,5
150 280 280 240 212 23 21 8
30u9066p 1095 - 398 150 103,2
30466p 900 695 - 280 116,2
200 330 335 295 268 23 23 8
3047066p 1066 858 - - 155,8
3049066p 1067 - 530 240 170,9
30466p 1090 830 - 320 168,2
3047066p 250 450 390 350 320 23 25 1250 992 - - 12 209
3049066p 1202 - 530 240 2219
30466p 1285 975 - 360 241,65
300 500 440 400 370 23 25 12
3049066p 1350 - 530 240 292
30466p 1480 1120 - 400 323
350 550 500 460 430 23 26 16
3047066p 1695,5 1332,5 - - 410
30466p 1660 1250 - 500 438,2
3047066p 400 600 565 515 482 27 28 1822 1408 - - 16 522
3049066p 1632 - 530 240 4928

Ipaveuanns: 1 3anewkka 3047066p npAMeHseTcs Ha Tpybonposomax And Boawl ¢ paboueit Temmepatypoit no 40°C; 3anBmkku
30466p 1 3049066p— oA BoAb M Mapa ¢ pabouecit TemmepaTypol o 225°C.

2. VnpaBJjeHHe 3aJBHXKOH —Py4HOE MaxoBHKOM (30466p), oT rumponpusona (30u7066p) H OT AEKTPONPHBOOA B HOPMAILHOM
rcnonHeEdn (3099066p), THN koTOporo ykasaH B Tabu. X.2. .

3. 3apBuxxd 30466p u 3047066p ycraHapIMBAIOT HA TPYOGOMpoBOaE B N060M paboueM NOJOXEHHH, KDOME NOJIOKEHH (MAXOBHKOM
HJTH THAPOMPHBOIOM BHA3Y», 3aJBIKKY 3049066p yCTaHABIMBAIOT HAa FOPU3IOHTAILHOM TPYGONPOBOE 3MEKTPONPHBOIOM BBEpX {momycKa-
eTcs YCTAHABJIMBAThH 3aABHXKY TOPH3OHTANbHO, B MOJIOXEHHH «Ha pebpo» M «UIAIIMS» MPH TOPH3OHTAIBHOM MOJOXKEHHH OCH
3NEKTPOABHTATENA, CMA3LIBAHMM UePBAYHOH Naphi M POJMKONOMIHEIHKWKOB rycTOR CMa3KOl W HAMYEM ONOPH NOJ 31eKTPONPWBOA)
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TABJIMLIA X.2
THUI JEKTPOIIPUBOJA
Ycnosasii Tun 3nexTponpusosa DNeKTPOABUrATENH
npoxon
32 JIBHXKKH THIT MOIITHOCTh,
v kBT
MM
100 T3 099,058-04M 4AA56B4Y3 wm 0,18
AOJI-12-4y3
150
200
250
B 099 098-03\1 4AXCB0A4Y3 umn 1,3
AOJIC2-21-4Y2
300
400

TABJIMLA X3
PASMEPBI, MM, U MACCA, kr, 3AJJBMKEK KJIMHOBbIX C HEBBIIBMDKHBIM IINMH/EJEM YYTYHHBIX ®JAHIEBBIX
304476p2 TIO TV 26-07-1150-76

Ycnopabi Macca
npoxon

D, L D D, D, d b H D, n
50 180 160 125 102 18 17 355 160 4 18,8
80 210 195 160 138 18 19 440 200 4 33,9
100 230 215 180 158 18 19 485 200 8 48
150 280 280 240 212 23 21 588 240 8 72,7
200 330 335 295 268 23 23 725 320 8 121,5
400 600 565 515 482 27 28 1140 500 16 431

Ilpavesanms: 1 3agBHKKH NPUMEHSAIOT Ha TpybompoBodax nns Bomul ¢ paGoueli Temmeparypoit mo 100°C
2 3anBMKKH YCTAHABJIMBAKOT Ha TPYGONpOBOAAX B J0GOM pabodeM MOJIOKEHHH
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TABJUIA X4
PABMEPBI, mv, 1 MACCA, xr, 3AJIBUXKEK KJIMHOBBIX C BBIIBHXKHBIM HIITMHAEJIEM YYTVHHBIX ®JIAHLIEBBIX
31466p, 31u6ax MO TOCT 5762-74 C H3M.

YcnosHoe 0603HaueHHE YcnoB- Macca
HBIH
npoxox
y D D, D, b d ~H ~H, D, n
31466p 50 180 160 125 102 17 18 355 290 160 4 15,9
31466p,
80 210 195 160 138 19 18 476 362 160 4 25,9
3146mK
31u66p 100 230 215 180 158 19 18 543 435 200 8 36
31466p,
125 255 245 210 188 21 18 665 527 240 8 553
31u6mK
31u6H% 150 280 240 212 21 22 23 770 600 240 8 77,2
31466p 200 330 335 295 268 23 23 900 695 280 8 125
31466p 250 450 390 350 320 25 23 1090 830 320 12 175
. 3aBHXKH mp! )T Ha TPyGOMpoBoaax A8 BoAw! M napa (31466p), A BOIBL, Napa W HEATPECCHBHBIX XHAKOCTEH

Ty
(3146mx) ¢ paboueit TemnepaTypoii mo 225°C
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Ipunoxncenue X1

CAHUTAPHO-TEXHUYECKHWE ITPUBOPHI

Vautasel kepamuueckue mo F'OCT 22847-85 (puc XL1-XI1.4)

. 8| 3%
0 e 15 o~ A—I'
N c &~ S 1
s - /\50\2' R 50\‘(}55\"
i = ) ~ S|
3o N 23| 62} o
<l il \ s g S © | =) "
’ A 60 = 60 S ®e
95|77 95(77 -
330 78,
20mB #15 20mb @13
S F [~1B5] _r— i
@ S G| © i 2
Le) 5* | N ~
. S — L
~~]
330

Puc. XL1. YVEnTa3 TapeabuaTsii
a ¥ 6-c xoceiM BrimyckoM coortBercTeeHo tana T-KB-1 u T KB-II, ¢ ¢ npameim seinyckom THma T-TIB

Prc. X1.2. YunTa3s ko3wipbKoBhill ¢ kochiM Bumyckem Tema K-KB
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a) _ 6)
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Puc. X1.3. Yuntas Tapeibuathii ¢ nebACOTINTOH TOI0UKOH
a ¢ npambimM Beimyckom 1una TIT-TIB; 6 - ¢ KockIM BBHITYCKOM THNA

TII-KB
OCb OTBEPCTMMA ANA KPENNEHUA g -
EONTOB

VHUTa3 HanonbHBIH Kepamuueckuit mo TV-21-
PC®CP-330-75

365
27.
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130
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350 300
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-~ - | 256,
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Pre. X1.4. YHHTa3 Ko3bPbKOBLIA ¢ HEJLHOOT/ITOR Nojiowkoll ¢
KochiM BemyckoM Tuna KIT-KB ]LLIJU ‘95 L770
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Yamia uyyryHHas HanojbHas SMaJIAPOBAHHAS
'OCT 3550-83

AL TIXZREXIRIRRIRE
<
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oSN
<+ B
615
08 305 50

b

N

3 7

Prc. X1.6. Ba4ok cMbBHO# ¢ GokoBbiM myckom Tana BHK-En
]-nonka yHMTasa; KpellUKa YCIOBHO HE MoKa3aHa

Bauku cmeuiBHbie no [OCT 21.475-76 (puc.
X1.5-X1.9)

430 .
3 400 )

(T A XTI T TLLL DI ZTT T ” 3 fl
A ot | EEE— 4,
) D
\ 2
.
o
g NS
4/
7
Q Puc. X1.7. Ba4oxk cMbIBHO# BhIcOKopacHojaraeMblii wyryHmuil no
) ,‘g TY 21-26-130-75
A‘r M~ "f I—cMbiBnas Tpy6a muamMeTpoM 32 MM; 2 - ypOBeHDb BOJBI; 3 - 1pyba
A IS TIOABONA BOABI AMAMETPOM 15 MM
53
TPYB1/2 " ]
N
400 ,
Puc. XL5. Fauok cMumuoii ¢ Bepxusm nyckom tana BHK-BIT TwxEYx W
= 2
NRR|
N S : .
o ¢
> I 5
Pac. X1.8. Bavok cMLIBHOH Bt P naraemMiii Kep eCKHit N - =
no TY 21-26-148-76
7

1, 2-r0 %e, 4o Ha puc. XL7
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YMbiBadsHAKA Kepamuueckue mo ['OCT 237-

59-85
A
a)
LY
ﬁ L
@ 75 [ P45
80"
Pac. X1.9. Bavox CMBIBHOW BHICOKOPAaCHOJAraeMbI HAACTMAacCO- A_-i
Bl no TY 21-26-145-76
1 3 ro xe, uro Ha puc XI 8
75 P45
Huccyapre! HacTeHHble kepammueckue no I'OCT 780
755-85 !
A-A
s
« 75
180 ||| @
€ Ml 45

>

J25

g

-]
A

a—-ran 1, 6—1an 11 a MONYKpYrnbid, 6 OBANBHLIA CO CKPLITHLIMH YCTAHOBOUHBIMH
MOBEPXHOCTAMH, 6 — PAMOYFOJIbHLIA, ¢ TpaneuHeBAAHbIK
BCTPOEHHBIH



Hpunoncenue X1 211

PaxoBuHEl 1a60paTOpHbIE KEPaMUYECKHe IO
I'OCT 1048682

VMBIBaJIbHAKH H3TOTOBISIOTCS YETHIPEX THUIIOB:
NONYKPYIABIC, OBAJILHLIC, IIPAMOYIOJILHBIC U Tpa-
nemueBHHbe. BenmuwHa ¥ OCHOBHbBIE pa3Mmepsl

YMBIBAJILHAKOB NpKBeaeHb! B Tabn. X1 a) A-A ) A-A
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Mot#ika cranpsas smamupoBanHas ['OCT

2484381 ¢ uamMm.
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;4’52

Moiika, 4yryHHasg OSMaJIdpoBaHHas IO
TOCT 750683
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A1 3 é
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Mofixa yyryHHas 3MaJlMpoOBaHHas Ha JBa OT-
JIeIICHUS

8) 30010
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a—vyryansii no FOCT 10161-83; 6 - cranssoi no TY 21-26-027-80

Bamna uyryndas omammpoBanHas [OCT
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PasMepsl ¥ Macca BaHH YYTyHHBIX 3MaJIHpO-
BaHHBIX B 3aBHCUMOCTH OT MX THIIA IPHBEACHHI B
Tabm. XI.2.

TABJIMIIA X12
PA3BMEPBI, Mm, U MACCA, k1, BAHH YYTYHHBIX
IMAJMPOBAHHBIX
THn BaHABI Macca BanHbI
L L, L, H L, Ly H c3manso
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Bauna HoOXHas KepaMu4ecKkas ¢ HaKTTOHHbIM TABJIMLIA X1.3
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CudoHbI HaNONbHEIE JJIs QYIUEBHIX IOAIOHOB
no TOCT 23412-79 ¢ usm. (puc. XI.11)
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I —BBINYCK;
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CudoH c BBIIYCKOM H NEPESIMBOM JIs BaHH
no F'OCT 23412-79 ¢ u3m. (puc. X1.12)

510mun.

Cudon-pesuzus ayrynnas no FOCT 6224-78
¢ H3M.

a) #83 8)
110

100

210

a— 1S PaKOBHH; 6— 1A MOEK

IMepermBrr mis Bavn no FOCT 23412-79 ¢
u3Mm. (puc. XI1.13)

5 23
1. [
N -~ g
o [ RB

2228 ! |

Puc. X1.13. Mepeupul nracTMaccopstiit 4w saun Tana I MBH
(a) m wyrymmntii ¢ AaTysno# Kpbiixoil 1au saun TEma Ts LIBm(6)

1—-xopnyc nepennBa, 2-npoknanxa; 3 - waiba; 4-Kkpbika
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HakHAHaA; § - NpokNajka; 9 — seinyck
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YCTAHOBKA CAHUTAPHO-TEXHUYECKHX IIPUEOPOB

YcraHoBka ynuTazoB (puc. XIL.1-XI1.3)
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VcraHnoBka muccyapa HaCTEHHOIO € IiCJIbHOOTIJIH-
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VcranoBka Tpamna

@ C NPAMBIM BBIMYCKOM, 6 € KOCBIM BBIYCKOM

Pasmepsl Tpanos B 3aBUCMMOCTH OT HX THIOB IpHBeAeHHl B Ta6n. XIL1.

TABJIHMLIA XILL.
YCTAHOBOYHbIE PA3ZMEPBI, MM, TPAIIOB

Tun tpana { D, H D A ry B r A F r a E r " E r a E

Yy
113 Tpanos
C NpAMBLIM BBINTYCKOM [V yl"'lOM OTBOAR Q, l‘pa,u
110 120 135 150

TS0 | S0 110 50 255 1625|400 3075 243 418 3255 219 441 3485 181 425 3125 23

100 275 1825 407 3145 262 428 3355 236 487 3945 227 435 3425 241

T-100M 100 140 100 400 275 |43 418 367 565 440 336 605 480 280 643 518 367

150 335 220 514 389 335 538 413 289 566 44l 241 615 490 319

Hpuroncenue X111

HACOCBI

TABJHUA XIIE1
TEXHUWUYECKHE JAHHBIE HACOCOB HEHTPOBEXHBIX KOHCOJIBHBIX TUIIA K

Mapka Hacoca Nna- Homunanbhas  Hoxmei Jonyers-  KITJ Bacoca Mom-
MeTp noxaua anop  Mbif kaBu- 1, %, e Me-HOCTh Ha
paboue- H, M  TauMOHHBIH Hee Bajxy
ro KoJje- 3 3anac Hacoca,
HOBas crapas ca, MM m/q nfc Ah o M KB
1,5k-8/19,
’ ’ 128 8 2,22 18 09
K38/18 1,5¢-6
K8/18a 1,5%-8/19a, 115 9,4 2,6 14,2 3,8 53 0,7
1,5x-6a
x8/186 1,5k-8/196. 105 9 25 114 06

1,5x-66
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HTPodoancenue maba. XII1.1

Mapka Hacoca Nna- HomunanbhHas  Ilomawiid Jonycra-  KITJ nacoca Mom-
MeTp Ho/1aua Hamop  Mblil kKaBH- T, %, He Me-HOCTh HA
pabouc H ™M TAllMOHHEIA  Hee BANTY
10 KO 1© 3 3anac Hacoca,
HoBas crapas IV M e Ahyn, M kBT
2x-20/18
K20 2018, 129 201 55 18 1,5
2%x-9
-20/1
K20/18a 2x-20/18a, us 168 47 15 38 65 11
2k-9a
K20/186 2x-20/186, 06 151 42 12 38 65 08
2x-96
-2
K20/30 2K-20/30, 1 20 55 30 27
2x-6
K20/30a 2x-20/30a, 148 198 55 258 38 64 2,1
2k-6a
2x-20/306,
K20/306 2%-65 132 18 3 18,8 1,6
-45/3
K45/30 3K3:i/ 0 168 45 12,5 30 5,5
43 70
3k-45/30a,
K45/30a,
K45/30a 3k-9a 143 35 9,7 22,5 3,1
K90/20 4x-90/20, 148
90 25 20 6,3
4k-18
5,2 78
4k-90/20a,
K90,20a 136 70 19,5 18,2 45
4x-18a
K-50-32-125 - - 12,5 34 0 3.5 55 1,24
K-65-50-160 25 6,9 3.8 64 3.4
K-80-65-160 - - 50 13,9 I 4 70 6,2
K-80-50-200 - 50 13,9 50 3,5 65 10,5
K-100-80-160 - 100 27,8 32 4,5 77 113
K-100-65-200 - - 100 27,8 50 4,5 72 18,9
K-100-65-250 - - 100 27,8 80 4,5 67 32,5
K-150-125-250* - 200 55,6 20 42 81 134
K-150-125-315* 200 55,6 32 4 76 229
K-200-150-250* - - 315 87,5 20 42 83 20,7

Mpumveyanan: 1 [lasnenue na sxoge B hacoc He 6osee 0,2 MIla (2 kre/m?)

2 Yacrora spawenis HacocoB cocrabaser 2900 06/Mui, 11acOcOB, OTMeYeHHBIX 3B€310YUKOM, — 1450 06/MuH.
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TABJIMLA XIN3
PASMEPBI, mm, IATPYEKOB HACOCOB L{EHTPOBEXHBIX KOHCOJBHBIX THIIA K
Mapka Hacoca D D, D, d D, D, D, d,
HOBas crapas BCACHLIBAIOIIME naTpyGOK HArHeTaTebHbll narpy6ok
K&/18 ‘ 1,5%-8/19, 100 130 14 2 90 120 14
1.5%-6
K8;18a 1,5-6a, 100 130 14 EY) %0 120 14
1,5-8/19a
K8/186 1,5k-8/196, 40 e 13 14 2 90 120 14
1,5x-66
K20/18 ;"';O/ 18, 50 10 140 14 4 100 13¢ 14
" .
K20/18a 2x-20/18a, s 10 140 14 40 e 13¢ 14
2x-9a
K20/186 2x-20/186, 50 110 140  14. 40 100 130 14
2x-96
K20/30 ;“‘20/ 30, 56 110 140 14 0 100 130 14
-
K20/30a 21-20/30a, 50 110 140 14 40 100 130 14
2k-6a
K20/306 2x-20/306, 50 110 140 14 0 100 130 14
2x-66
Ka45/30 i“'f/ 30, 80 150 185 18 50 110 140 14
o
K45/30a 3x-45/30a, 80 150 185 18 50 110 140 14
3x-9a
K90/20 4x-90/20, 10 170 205 18 80 15 185 18
4k-18
K90/20a ' 4x-90/20a, 100 170 205 18 8 150 185 18
4x-18a
TABJMLA XIIL4
KOMILIEKTALIMS SJEKTPOJBUTATESIMH HACOCOB IIEHTPOBEXHBIX KOHCOJNBHBIX THITA K
Mapka Hacoca DJteKTPOABRIATEND
HOBas crapas THN MO YacTo- HanpmKenue, B Macca,
HOCTb, Ta Bpa- Kr
kBT LIEHHS,
o6/MuH
1,5-8/19, 4A80A2 2850 220/380 174
Kg/18 1,5%-6 BAO212 L5 2860 220/380 g
N 1,5k-8/19, 4A80A2 1 2850 220/380 17,4
8182 1,5k-6a BAO2I-2 3 2860 220/380 45
- 1,5x-8/196, 4AB0A2 s 2850 220/380 17,4
8/ 1,5¢-66 BA021-2 , 2860 220/380 45
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Ilpodosncenue maba. X111.4

Mapka Hacoca 3J'l€l(’rp0}:mm aTeJlb
HOBast cTapas THI Moni- 4acTo- Hanpsokenze, B mMacca,
HOCTb, Ta Bpa- KI'
kBT LIEHHS,
of/MuH
ooris 2%-20/18, 4A80B2 22 2850 220/380 204
/ 29 BA021-2 1,5 2860 220/380 45
s 2x-20/18a, 4ASCA2 s 2850 220/380 17,4
/182 2-9a BAG21-2 ’ 2860 220/380 5 .
\
. 2x-20/186, 4A80A2 s 2850 2207380 17,4
0/ 2%-96 BAC21-2 ; 2860 220/380 45
A02-32:2 2880 220/380 43
21-20/30. —
K20/30 4A100S2 4 2880 220/380 36
-6 BAC32:2 2900 220/380 70
20736 2x-20/30a, 4A90L2 , 2840 220/380 28,7
2x-6a BAC31-2 2900 220/380 65
0308 2-20/306, 4AR0B2 , 2850 220/380 204
/ 2x-66 BA222 % 2860 220/380 52
3x-45/30, " A02-422 2910 220/380 74
K45/30 . 39 4A112M2 7,5 2900 220/380 56
BA042-2 2900 220/380 108
3-45/3Ca, AQ2-41-2 2000 220/380 62
K45/30a e 55
3x-9a BA041-2 2900 220/380 101
AQ2-422 2910 220/380 74
4-90/20, 4A112M2 7,5 2900 2207380 56
K90/2¢ 418 BAC42-2 2900 220/380 108
4x-90/20a, AG2-41-2 2900 2207380 62
K90/20a : S 55
dx-18a BAC41-2 2900 220/380 101
K 50-32-125 - 4AMS0B2Y3 22 3000 380 32(80)
K 65-50-160 - 4AMI100L2Y3 55 3000 380 46(115)
K 80-65-160 4AM112M2V3 7,5 3000 380 50(136)
K $0-50-200 4AM160S2Y3 15 3000 52(250)
K 100-80-160 4AMI60S2Y3 15 3000 75(270)
K 100-65-200 - 4AMISOM2Y3 30 3000 82(376)
K 100-65-250 - 4AM200L2Y3 45 3000 380 117(485)
K 150-125-250 - 4AMI60MAY3 185 1500 140(420)
K 150-125-315 4AMISOMAY3 30 1500 145(427)
K 200-150-250 AAMISOMAY3 30 1500 135(425)

Mpumeuanne. B ckobkax Aana Macca arperara.
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TABJIMLIA XIILS
PA3MEPEI, um, LIEHTPOBEXXHBIX KOHCOJIbHBIX HA€OCOB TUTIA K

BCACbHIBAIOIWMA NATPYBOK

A
l
7
by &
et 5 ,
N I N 1 om8 918
A 71
e ad—[\ = %
-~ A \ I—/
JT PSS T
| AR M
1c]
ts Lll
ls

HANOPHbBIA NATPYBOK

Tunopasmep L B B, H H, { 4 A A A A b h hy hy d
nacoca

K 50-32-125 792 300 315 313 465 8¢ 55 130 450 730 25¢ 175 63 95 19
K 65-50-160 865 340 - 335 375 465 80 62 150 500 790 295 195 &3 95 19
K 80C 65-160 942 39 — 410 428 485 100 7 140 510 790 335 230 70 118 24
K 80-50-200 1127 458 458 43¢ 485 485 100 98 160 600 886  38¢ 230 - -
K 100-65-16C 1245 458 458 43¢ 485 600 100 93 167 680 1020 380 230 - - -
K 100-65-200 1310 498 498 475 540 600 100 93 167 77C 1094 420 250 - -
K 100-65 250 1390 568 568 520 605 625 125 145 237 700 1194 490 27C -
K 15C-125-25¢ 1345 465 465 675 575 670 140 145 237 700 1102 395 320 - -
K 150-125 315 138¢ 525 51¢ 705 640 69¢ 140 163 275 700 1176 43¢ 35¢ - - -
K 200-150-250 1400 525 510 725 640 69¢ 160 163 275 700 117¢ 430 350
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TABJMLA XIII 6

PABMEPBI, mm, BCACBIBAIOIET O M HATHETATEJIBHOI'O ITIATPYBKOB HACOCOB
IHEHTPOBLXHbIX KOHCOJIbHbIX THUITA K

L

t
17
|
N Ny t A ¢
| =
: ] e
ﬂ T
J S — x J & N =
;i M | | |Ehst
T
L]t b s } ] }
HANOPHbLIA NATPYBOK
BUA T
BAL A 5 Yoms 924
BCACBIBAHHIUA NATPY BOK 7
3 nomé d ,-.
Wil S
N | 0 | o] IS
SIS ‘:ITT 2 nomé ay
M
Ds L3 Ly ¥
ls
Twu1 opasmep Hacoca PnaHel BeachiBawollero narpybka daen HanopHoro narpyoka
D D, D, D, d h D, Dy Dy D, d, hy
K 5032125 50 102 125 16C 4 32 78 100 135
K 65 50 160 65 122 145 180 4 5¢ 102 125 160
K 80 65 160 80 133 160 195 — 8 65 122 145 180
K 8C 5C 200 8C 138 160 190 MI16 4 50 102 125 160 18 4
K 100 8¢ 160 100 158 180 210 Mi16 8 80 138 160 195 18 4
K 100 65 200 100 158 180 210 MI6 8 65 122 145 18C 18 4
K 150 125 250 150 212 240 275 M20 8 125 184 210 245 18 8
K 150 125 345 150 212 240 285 M20 8 125 184 210 245 18 8
K 200 150 250 200 268 295 335 M20 8 150 212 240 280 23 8
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TABJIUIA XIIL7

TEXHUYECKHE JAHHBIE HACOCOB IIEHTPOBEXHBIX KOHCOJIbHBIX TUIIA KM

Tunopaimep IMongaya, Haunop, Uacrora [lomyckacemsrit JHerraTesns
3JIEKTPOHACOCA m3/a (s1/c) M BpAIICHHA, KaBHTALHOH-
¢! (of/MuH) BB 3anac,
M, He Goiee Tun Mou- Yacrora Hanps- Yacrora
HOCTb, BpaLICHAA XEHHe, TOKa,
kBr (cMHXpOHHax), B T
¢! £6/mm)
KM 50-32-125 12,5(3,47) 20 3,5 4AMXS80B2)KY2 2,2
; - 5
KM 65-5C-160 25(6,95) 32 48(2900) 3.8 4AMIO0IL2XKY2 5,5 0(3000) 380 30
KM 80-50-200 50(13,9) 50 3,5 4AM160S2XKY2 15
KM 100-80-16C 100(27,8) 32 4,5 4AM160S2XKVY2 15 50 380 50
KM 100-65-200 100(27.8) 50 4,5 4AMISOM2XKY2 30 (3000)

TABJIMLIIA X118

PA3ZMEPBI, mm, # MACCA, kr, HACOCOB IHIEHTPOBEXHBIX KOHCOJIbHBIX TUIA KM

‘)

1
Ar11H AN
A . | i l" + =
' J YomB. B15 R
= | V4
Ly Ls bomb 14 A7}
w0 | i L2 ls
b
L
Tunopasmep L B H H, ! A I Iy I, 1A b by b, e by h hy, Macca
JJIeKTPpOoHacoca
KM 5032-125 491 200 265 276 140,5 130 115 - - 160 - - - 125 - 4
KM 65-50-160 570 25¢ 310 321 158 145 109 - - -1 - - - 1% - 76
KM 80-50-200 825 358 360 43¢ -~ 181 108 254 70 178 - 304 254 212 175 160 195
KM 100-80-160 824 35 360 430 - 196 108 2555 95 178 - 304 254 212 175 160 197
KM 100-65-200 850 400 405 47¢ - 194 121 2685 95 241 - 339 279 250 200 180 260
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PA3MEPBI, mm, BCACBIBAIOWETO M HATHETATEJILHOI'O NATPYBKOB HACOCOB

LEHTPOBEXHbBIX KOHCOJIBHBIX TUIIA KM
BUA A

BCACBIBAOIIUIA NATPYEOK

BUA B

HANOPHbLIA NATPYBOK

TABJIAIIA XIIL9

nxMi16 Dy
— Dg
D
M = 1
SIRSYES S o I
Yomb ®18
Db
Tanopasmep djanen BCACHLIBAIOLIEro dianen HanopHoro
J1IeKTponacoca narpy6ka natpyGka
D D, D, D, D, Dy D¢ D,
KM 50-32-125 50 102 125 160 32 78 100 135
KM 65-50-160 65 122 145 180 50 102 125 160
KM 80-50-200 80 138 160 190 50 102 125 160
KM 100-80-16C 100 158 180 210 80 138 160 195
KM 100-65 200 100 158 180 210 65 122 145 180

LleBTpOOEKHO-BHXPEBbIE  HACOCHI

mo TV

26-06-1280—-80 (ropuM3oHTAJNLHBIE KOHCOJIBHBIE
JIBYXCTYIIEHYAThIe) IpeHAa3HaYeHbl [JIs MePeKayu-
BaHMs BO/BI M JPYrux HeHTpPaNbHBIX XHIKOCTEMH

BSIBKOCTBIO 110 36¢CT,
BKJIIOYEHUs pa3MepoM He Gonee 0,05 MM, macco-
BO# KOHIeHTpanuei He 6oiee 0,01 % Temmepary-
pa nepekauuBaemoli cpeasl oT 15 go 105°C)

COACPXAIUX TBCPABLIC

TABJIMA XIIL.10

TEXHUYECKASl XAPAKTEPUCTHKA LEEHTPOBEXHO-BUXPEBBIX HACOCOB

Mapka nacoca ITomaua Hanop, Yacrora BpaiueHus, Mow- KITA Jomyc-

(arperara) M ¢ ! (o6/mum) HOCTh Hacoca, KaeMbilf

3 p Hacoca, %  KaBHTa-

M /4 ale xBr WHOH-

HBIIH 3a-

nac

(e Go-

siee), M
LIBK 4/85 144 4 85 21,8 38

LBK 5/120 18 5 120 49(2950) 25,8 43 3

L{BK 6,3/160 22,7 6.3 160 29,9 43
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TABJIMLIA XIIL11

OCHOBHBIE U NMPUCOEJUHHUTEJBHBIE PASMEPBI, mm, U MACCA, xr, LHIEHTPOBEXHO-BUXPEBLIX HACOCOB

(ATPETATOB)

:
: l
Z
<
z
155 -
A ln. 2 - i
N Q
— ™~
BCACHBANME | Ni A L
} — |
B :
: L 4ams N
5 = b9 !
180 600 320
‘290 . 360 |
Mapka Hacoca (arperara) JHeuratens Macca
THI Motul- L H D HAco-  arpera-
HOCTb, ca Ta
kBT
LIBK 4/85 4A180S2VY3 » 122¢ 545 410 % 300
B18CS2Y3 131 655 460 320
LBK 5/120 4A18¢M2V3 0 1260 545 410 360
LBK 6,3/160 BISOM2Y3 1350’ 655 460 430
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Baxpesble Hacockt Tuna BK o I'OCT 10392
80E mpenuaszHaueHbl [UIst MEPeKAYHMBAHUS YUCTOM
BO/IB!, HCHTPALHBIX U arPECCUBHBIX XUAKOCIEH ¢

TeMrnepaTypoi 1o 85°C, KMHEMATUYECKOH BA3KO-
cTeio o 36 cCr, He comepkainx aGpa3uBHBIX
BKJIFOYEHHNA

TABJIMUA XIIL.12

TEXHNYECKASl XAPAKTEPUCIVKA BUXPEBbBIX HACOCOB

Mapka Hacoca Tlopasa Hanop,  Yacrora, BpalueHus, Mom- [Honyc- Makcn- KIIJ,
M c ! (06/mum) HOCTh KaeMblll MaibHas %
Hacoca, KaBHTa- BBICOTA
afe M3/ kBr, H¢ UMOH-  caMo-
Goyee HbIM 3a- BCACHI-
nac, M, BaHHA,
e Gomee M
BK 2/26A, BK 2/26Ab-2T", BK 2/26B,
BK 2/26B-2I" 2 7,2 26 24(145C) 4.6 5 —_ 33
BK 2/26K,
BKC 2/26AB 2T,
BKC 2/26B,
BKC 2/265-21 2 7,2 26 24(1450) 4,6 5 4 33
BK 4/24AB-21
BK 4/24B, 4 14 24 25(1450) ~ 7 6 - 41
BK 4/24B 2T,
BK 424K 21
BKC 4/24AB-2T,
BKC 4/24B, 4 14 24 25(1450) 7 6 4
BKC 4/245 2T’
BK 5/24A
BK 5/24AB 2I' 5 18 24 25(1450) 8,3 6,5 —
BK 5/245
BK 5/24B-2T,
BK 5/24K 5 18 24 25(1450) 8,3 6,5 —
BK 5/24K-2I' 38
BKC 5/24A,
BKC 5/24AB-2I' 5 18 24 25(145€) 8.3 65 4
BKC 5/245,
BKC 5/245-21
BK 10/45A,
BK 10/45B,
BK 10/45K 10 36 45 25(1450) 27 7 - 35
+
BKC 10/45A,
10 36 45 25(1450) 27 7 3

BKC 10/456
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TABJAUA XIIL14

TEXHAYECKAA XAPAKTEPVUCTUK A HACOCOB HEHTPOBEXHbBIX TUIA [

Mapka Hacoca Jname1p pa- O603Ha- IMonaua Hanop, Yacroia Bpamenus, Mom- OutH- [Jomyckae-
6odero koje- ueHHe M4 nfc M (npe- ¢ ! (06/mun) HOCThL? Mallb- MbJki KaBHIa-
ca, MM  0OTOYKH DeJlbHOoe) H3coca, HbIH UHOHHBIR
pabove- OTKJIO- kB1, né KIiA, sanac, mm
TO KoJle- HenHe 6onee %,
ca +5%) i 1ie Menee
#
gﬁ’%ff fo DU T IS A 24(1450) 16 70 35
280 — 95
255 a 200 55 77 49(2950) 85 70 6,5
240 6 64
J1200-36 350 36
(SHAB) 320 a 200 55 28 24(1450) 35 72 5.5
300 6 23
320-70 242 - 320 89 70
(6HHc) 220 a 320 89 53 49(2950) 90 78 6
205 6 300 83 44
J320-50 405 50
(6H1s) 365 a 320 89 37 24(1450) 76 76 4,5
340 6 29
J1500-65 465 65
(101-6) 432 a 500 140 53 24(1450) 13- 7 4,5
390 6 40
L
J1630-90 525 — 90
(8H/AB) 490 a 630 175 76 24(1450) 265 . 75 6,5
450 6 63
525 500 140 36
A0 %0 490 a 90 136 23 16(960) 94 75 5
(SHJR) 450 6 440 12 N
J800-57 432 57
(121-9) 405 a 800 220 47 24(1450) 177 82 4
360 6 33
A1250-65 460 65
(12H/Ic) 430 a 1250 350 50 24(1450) , 314 36 6
390 6 38
J1250-65 460 — 28
(12H[c) +430 a 800 220 22,5 16(960) 93 86 4,5
3% 6 17,5
J11250-125 625 - 125
(1471-6) 570 a 1250 350 98 24(1450) 620 76 5
535 6 83 .
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Ilpodosncenue matba. X111.14

Mapka Hacoca Juametp pa- O6o3na- Tlonaua Hanop, Yacrora Bpamenus, Mowm- Ontn-  Jomyckae-
6ouero kone- denne M3/u jafc M (npe- ¢t (06/mMuu) HOCTb  MaJlb- MBIA KaBHia-
ca, MM 0BTouKH neapHoe) Hacoca.  RBIH IHOHHBIH
paboue- OTKJI0- kBt, e KII[, 3anac, MM
TO KoJie- HeHue 6onee %,
ca +5%) He MeHee
J11600-90 540 — 90
(14H[c) 515 a 1600 445 75 24(1450) 500 87 7
460 6 58
540 — 40
515 a 1000 280 36 16(960) 148 87 N
460 6 26
J2000-21 460 — 21
425 a 2000 550 14 16,3(980) 150 86 5
460 - 1250 350 14 12(730) 100 86 3
425 a 10 .
J12000-100 855 — 100
(2011-6) 790 a 2000 550 30 16,3(980) 760 75 6.5
J2500-62 700 — 2500 700 62 16,3(980) 500 87 7.5
(18Hdc) 700 - 2000 550 34 12(730) 250 87 55

Tpumeuanne. Jasienne Ha Bxoge B Hacoc 0,3 MIla (3 krc/em?)
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2 OTB. NOA WNUTbKU M12

'
Puc. XIIL1. Hacoc pyuanoii nopmmenoii P.08-30

! xopnyc wHacoca, 2-npobka cumBa; 3 BCaCHIBAIOWME KJlanaHbi, 4 ~HAarHeralenpHHE KIANaHbL, 5~Hame'ra’renlmuﬁ narpy6ox;
6 - reTa; 7—BCacsBANOIUME MaTpy6oK; § HOPUIEHB; 9~ PYKOSATKA ,

Texuudeckue JNAHHBIC PYYHOI'O NOPIIHEBOTO Map- Texuunueckue JAaHHbIE HACOCOB PYYHBIX IIOPNI-
xu P.0,8-30 (puc. XIIL1) maupt wuxe: HeBbix Mapku P.1,6-20 (puc. XIIL2) w Mapkn
BK®-4 (puc. XII1.3) manb1 Huxe:
JnameTp umIHRApPA, MM F O .1}
Xon sopwHs. MM . . . . . . . . . . . .80 P.1,6-20 BK®-4
Ioma4a 3a ppo#Hod xom, 1 . . . . . . . .074 Auametp uanuuppa, MM . . . . 100 100
Hanop, M - 1] Xom wopwms, MM . . .. . . 100 90
BakyymMMeTpirieckas BLICOTA BCACHLIBAHHSA, M, IPH paboTe YHcno ABORHBIX KayaHWi B | MHH 50 30 40
{  wa Bome ¢ remmepatypoit 36°C . . . . . . .55 INoaaua 3a apoiinod xomy, g1 . . . 145 1,3
Ycunne na pykosrky, H, upw Hanope 30 M . . . 260 Hanop, M+ . . . . . . . . .20 30
Macca, ki R P R BeikyyMMeTpRYecKas BbICOTa BCACHIBA-
HHs T 4,5

Macca, xr . . . . . . .22 23
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J55

274

132

245

52

Pac. XII1.2. Hacoc pyuanoii nopumenroit P.1,6 20
1,2—COoOTBETCTBEHHO BCACHIRAIOILMA H HarHerartesbHEI naTpybok auamerpom 11/2”

65

Puc. XII1.3. Hacoc pyunoit nopmmenoii BK®-4

1,2 cooTBETCTBEHHO HarHeTaTeJIbHbIH H BCACBIBAIOILHH
narpybok; 3 olBEpCIHS UOA GONTH Anamerpom 11/2”

Hacocel nunamuueckne tuna CJl npeanasna-
YeHBI U1 IepeKaYnBaHUs GBITOBEIX, IIPOMBILILIEH-
HBIX W CTOYHBIX BOJI, a TAKXe APYTHUX 3arps3HeH-
HeIX kuakocred ¢ pH-6 =+ 8,5, xuHeMaTHUeCKOH
BA3KOCTLIO He Gonee 1- 107 ¢ M?/c, mnoTHOCTHIO JO
1050 xr/m3, Temmepatypoit o 80°C, ¢ cogepx anu-

[+
L eM abpa3sWBHBIX 4YaCTAIl pasMepoM A0 5 MM u
MHKPOTBepAocThiO He Oostee 9000 MIla ne Gosee
7
0 1%.
o
TABJIMUA X1IL18
TEXHUYECKUE JAHHBIE DJEKTPOHACOCOB AJsl CTOUHBIX KUAKOCTER
O6o03naveHne Monaua, Hanop, Yacrora KIIA, [HoayckaeMslif ka- MolHocTh Pasmep
THNopasMepa M3/ M Bpamenns, % BHTALAOHHBIN 3NEKTpO~ NPOXOIHOLO
¢ ' (ob/Mun) He Menee 3andc AsHratens, xBr Cevenus
PO’ OYHOTO
Tpakra, MM
CM 150-125-315/4 200 32 24,2(1450) 64 4 45 68
CM 250-200-400/4 800 50 24,2(1450) 69 7.5 250 83
CM 200-150-500/4 400 80 24,2(1450) 64 8 200 65
CM 100-65-200/2 125 47,5 48,4(2900) 61 5 37 40
CM 100-65-200/4 62,5 12 24,2(1450) 61 5 5,5 .40
CM 100-65-250/4 50 20 24,2(1450) 60 s ! 75 32
CM 125-80-315/4 80 32 24.2(1450) 62 4 22 45
CM 250-200-400/6 52 22 16(969) 72 5 75 83
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TABJIMUA XII1.20
PA3MEPbBI, mm, TATPYBKOB JJEKTPOHACOCOB JJIS1 CTOYHBIX )KUAKOCTEMN (CM. 9KCK. K TABJ. X1IL.21)

Tunopazmep

D D, D, h d D, D, Dy hy d,
ANeKTPOHACOCHOI O
arperara
TM 150-125-315 150 249 230 3 b 125 210 245 ¥ 18
CM 250-200-400 250 350 390 12 22 200 295 335 8 2
CM 200-150-500 200 295 335 12 2 150 240 280 8 22
CM. 100-65-200 100 170 0s 4 X3 &5 1AS X7 4 19
CM 100-65-250 100 170 205 4 18 65 145 180 4 18
CM 125-80-315 125 210 245 8 18 80 160 195 4 18
DNEKTPOHACOC LEHTPOOEKHBIE MOHOGIOU- Jlnanerp pabouero kose-
Hbli TIOTPYXHOH NpeAHA3HAYEH JJIA TlepeKaunBa- ca, MM coeoo 13 135 132
Hoanop, M, He MeH 0,3
HHS OBITOBBIX H MPOMU3BOJNCTBEHHBIX CTOYHBIX BOJ
YactoTa Bpamesus,
¢ kucnoTHOCTEIO pH—-6 + 8, minoTHOCTRIO O 1050 of/man 2880 2925 2880
KT/M>, collep)anueM abpa3suBHBIX YACTHIL IO 06B- KOJ, %, se menee . 0,6 40 39
eMy He Gonee 1%, a Temmeparypoit mo 60°C, Mougociy, xBr -0.6 3 Ll
Texuuueckas XapakTEepPHCTHKA  JJIEKTPOH Hanpsxcnre, B 380
CXHHYEC ap p poxacoca Yacrora Ttoka, I'm 50
NpUBE/ICHA HHXKE! PasMmep DpPOXOIHOTO Ce-
Tun 3jleKTpoHacoca YCHHA KaHaJIOB NPHTOY-
LIMK6,3-14 1[MK1627 1IMK10-20 Holl sacTh, MM . . . 16 20 18
Macca, kr . . . .60 130 70
Mopava, M%/4 .63 16 10

Hanop, M

.14 27 20
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