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Mpumepsl pacuera cucteM KOHAWLHOHHPOBAHUS BO3-
nyxa. Kuee, «Bynigesnpuuk», 1970, ctp.

B kuure npuBeneHbl MPUMepHl pacueTa CHCTeM KOH-
JHLIHOHUPOBAHHSI BO3AyXa U BbIOOpa O0GOpyHOBaHUS:
OMpefejeHHe BpeLHOCTeH, MpoLecck 00paboTKH BO3AyXa,
pacuer MPOU3BOAMTENBHOCTH H BHIOOD KOHAMIMOHEDOB,
BO3yXOOXJaAuTeNel, TMOAOrpeBaTenell, BEHTHJIATOPOB,
XOJIONUIBHBIX MalluH, pacdyer LIYMOTJAYUIEHHS H AP.
Kpome Toro, npuBeleHbl KOMIUIEKCHble pPacyueThl CHCTEM
KB pasnuuHbIX MpOU3BOACTBEHHBIX OGBEKTOB M 0GLIecT-
BEHHBIX 3] aHHUM.

KHura mpenHasHaueHa [JIsi HHXKEHEPHO-TEXHUYECKHX
PaBOTHHKOB, 3aHSITBIX IPOEKTHPOBAHHEM, MOHTAXKOM H
9KCIIyaTallell CHCTeM KOHAMIIMOMHDOBAHHS BO3AYXa, a
TaK¥Xe MOXKeT OblTh MOJE3HA CTYAEHTAM BBICUIUX M CPell-
HUX yuyeOHBIX 3aBemeHMH MO cmenuajdbHocTH «OToMNe-
HHE, BEHTHJIAMHS W KOHLHUUOHHPOBAHHE BO3AYXA».

Ta6aun 24, pucyukos 48, Gubaworpacdus us 43 no-
3ULH.

3—2—10
85—70M KHEBCKASS KHH)KHAS THITOIPA®LS Ne 6.



OCHOBHbIE CBOMCTBA BAAXKHOIO BO3AYXA

AHanMTHUECKME 3aBMCHMMOCTH

ArtmocdepHbIii BO3AYX BCerja COLEPKHUT B CBOEM COCTaBe BOIS-
Hoit map. JlaBiaenue armocdepHoro posayxa Ps mpencrasisger coboi
CYMMy HaplUuajbHbIX TaBJeHHH CyXoro BO3ayxa p. H mapa pg

Ps=p.+ pa

A6conmorTHas BJUaXHOCTh BO3MyXa, T. €. KOJHYECTBO
napa W B ke, comepskauterocss B 1 »% Bl1aKHOro BO3iyXa, OmIpele-
Jsercs 1o popmyJe

D=""" yan D=Pr —0,0213 P )
L RaT T
rie L — o6bem BO3myXxa, M3

pn — TNapluanbHOe JaBlleHHe [apa BO BJI4aXHOM BO3lyXe,

w2,

R,— rasoBas IOCTOAHHAA IJ1d mapa, paBHas 47,0 m/epad,;

T — a6coaioTHAas TeMIlepaTypa BJAXKXHOrO BO3LyXa, 2pad;

T=273+1¢.

[Ipy W3MeHeHHH TeMIlepaTypbl BA4XKHOTO BO3JyXa H IMOCTOSTHHOM
JaBJIEHWH H3MeHsieTCq ero oObeM U BesJHYHHAa aGCOJIIOTHON BJAXKHO-
crd. JIais mpakTHYeCKHX PAcueTOB 3a €AMHHIY H3MeDeHHs, Xapakre-
PH3YIOLIYIO COfepXKaHHe Napa BO BJIaXXKHOM BO3JyXe, NPHHHMaeTCs
BJIATOCOJlepIKaHHe.

Bnarocopep})aHue BJa)HOTO BO3Ayxa d — 3TO KOJIH-'
4ecTBO Tapa, CojeprKallerocss B o6beMe BJIAXKHOI'O BO3IyXa, B KO-
TOpoM HaxoguTcs 1 ke cyxoro Bosayxa u d e mapa

dz—‘g 1000, 160 d =622 —L2— /e, @)

6 — Pn
rie G — Bec CyXOil UaCTH BJIaXKHOCTH BO3AyXa, Ke.
HPH HarpeBaHuu aubo OXJIa2KACHHUH BJIA2KHOIO BO3JlyXa H3MEHs-
€TCsl ero TEIVIOCOoAep2Kanue u TeMHepaTypa, B&JM4YHHaA BJarocomep-
JKaHudg HE MeHseTcs.
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Bia:Kubifl BO3AYX, UMEIOLIKE [pelebHOe KOJIHUECTBO napa NMpH
MOCTOSIHHOM Pg, Ha3blBaeTCs HACBILEHHbIM, a KOJHYECTBO napa, Ha-
ChIL{AlOLIEero BO3AYX IPH JaHHOH TeMmilepaType, HasbiBaercss BJaar O-
eMKOCTDbIo d,; U onpenensierca no /—d auarpaMmam BJaXKHOTG
BO3yXa WJIH MO TIPHIOKEHUIo 1.

OTHOCHTEJIbHOH BJIAXKHOCTBIO BO3/yXa HA3bIBAIOT OTHOUIEH e nap-
[HAJIbHOTO JaBJIeHHS BOJASIHBIX MapoB BO BJaXKHOM BO3LyXe K map-
IUaJbHOMY LABJEHHIO BOJSHBIX NMapoB NPU TOH Ke TeMmmeparype
H TOJHOM €ro HaChILEHWH BJArol, BBIpazKeHHOe B NPOLEHTAX,

¢ = -2 100. 3)
Pu
lIJIﬂ NPAKTUYECKUX PAaCULTOB NOJb3YIOTCA 3aBUCUMOCTLIO
¢ = 100, HO ¢ # . 4)

H
Benuuuna ¢ XapakTepH3yeT CTeNeHb HACHIUEHHOCTH BJAaXKHOTO
BO3/yXa.

Npumep 1. Bosnyx nomelneHuss HMeeT TeMmmepartypy f, =18 u
Bjaarocofep:xkanne d,=8 e/ke. llapumanbHoe  namjeHue p,=
=9,65 mm pr. ¢T. ONpeaeNnuTb OTHOCHTENbHYIO BAAXKHOCTh BO3JyXa.

[To nmpuioxeHHio | HaXOMUM BJAaroeMKOCThH IIpH TeMIeparype
18° d, =129 e/xe, py =15,48 mm p1. 1. O ypaBHenuo (3)

r—Pr 100 = 2% 100= g
® o 100 58 00=162,34%,
au60 1m0 ypaBHeHHIO (4)
d

@B:

100 = 22 100 — 620
. 12,9 ‘

Mpumep 2. Harperniit Bosayx B koauyectse G =20000 xe/« ¢ na-
pamerpamu f.=22°% @,=4%; d, =0,41 ¢/ke yBnaxHsiercss B KaMepe
-OpollieHHsl KOHAMIHOHepa, nocnae uero f, =—+7,5° u ¢, =95%. Onpe-
JeNUTb BJIarocoflepKaHue BO3AyXa d, NOCJe KaMepbl OPOLIeHUs U
KOJIHYECTBO BOJbI, HCMIAPUBIIEHCS B KaMepe.

[To npuioxenuio 1 BjaroeMkocTb Bosgyxa npu 7,5° d, =
=6,4 ¢/ke, Toraa 1no popmysae (4)

— P ) 95 .
d.=d, 10 6,4 o0 6,08 2/xe.

KosnuecTBo BOABI, HcnapuBlIefics B Kamepe OpOUICHHS, PABHO

KOJIH4ECTBY napa, NpUOOGPETEHHOrO BO3YXOM;

Gy =G (d, — d,) = 20000 (6,08 — 0,41) = 113400 2/« — 1134 xe/u.
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O6beMHB I Bec BJAXHOTO BO3AYyXa—310 Bec | 43
BJIAXKHOTO BO3yXa

1=1203. 23 ( Po 0378 2 j e, ®)
T 760 760
O61heMHBIH BeC BJAAXKHOTO BO34yXa MeHblIe Beca CyXOTO IpU TeX
)ke { u Pg. B npenenax temnepaTtyp, BCTpPeYalOLMXCSl B pacuerax
cucremM KB, pasHuLa MeXAY 9 H ¢y HE3HauuTeJbHA, U B NPaKTH-
YeCKHX pacuerax OObeMHBIH Bec BJIaXXKHOIO BO3JAyXa MNpHHHMaeTcd
pPaBHBIM O0BEMHOMY BeCy CyXOro BO3JyXa.

Tpumep 3. Onpenenutrs 06beMHBIH BeC HACHIIIEHHOTO BO3AYXa
npu t=-+20°u Py =760 mm pr. CT.

[To npunoxenuto | Haxopum p, =17,53 mm pr. cT. ¥ NOACTABIA-
€M B ypaBHeHHe (D)

1=1,293. 27 ( Ps 0,378 . ;8)=1,293._L><

T 760 273 + 20,0
17,53

760
78 . — 78 M3,
X (———76() — (),3 ) = 1,1 KZ/%

O6eMHBIH BeC CyXOro BO3AyXa MpH 3TUX ycaoBusix p= 1,205 ke/u>.

1,205 — 1,178
Pacxoxgenne —————-100=2,9%.
1,178
Tensocongep:xaHue BJAAXKHOTLO BozAayxa | — 3T0

KOJIMUECTBO TEI/id, KOTOPOe COAEPKHTCH B 00bEMe BJAXKHOIO BO3-
ayxa, cyxasd yacrb Kotoporo G . Becur 1,0 ke. TemjocoaepKanue
BJIaZKHOTO BO3/yXa PABHO CyMMe TENJOCOAepIKAaHUS CYXOro BO3LYXa
u napa. Ilpu temMnepatype BNIaxKHOro BO3AyXa [ M BJIATOCOAEPIKA-
HUH d
d
1000
roe ¢ — yaedbHasl BecoBasl TEMJOEMKOCTb CYXOTO BO3AYXa, KOTOpas
3aBHCHT OT [; B IIpeJiesiax TeMIiepaTyp, BCTPeyalolluxcs B pacye-
tax cucrem KB, npunumaercsa nocrosunoil ¢ =0,24 kxaa/ke epad;
iq — 3HTaJAbNMSA Mapa npu gaBaeHuu Py U Temnepatype f.
Ias pacueroB crucreM KB 3Hauenue [, uenecoobpasno ompene-
astb 1o ypasuenuio I1. H. Kamenena [5]
i, =9597,3 + 0,44¢
Iomcrasnsas 3HaueHus i, B ypaBHeHue (6), mosyuum

1 =024t + (597,3 -+ 0,44t) —= . (7)

I =1y + Iy = Geet + i, KKaA[Ke, (6)

[%)]



INpumep 4. OnpefennuTs TEMNIOCONEPKAHHE BJAAXKHOIO BO3AyXa
npu t=+24°% ¢=60%; Ps =760 mm p1. CT.
ITo npunoxennto | u ypagHenuto (4) Haxonum
_ % 4 _ 60 — |
d= 100 dy = 100 19,0 = 11,4 2/ke.

[loncrasasieM B ypaBHeHnue (7) 3HaueHue d

1 (597,3 4 0,44 - 24) L‘; — 12,69 xKas/ie.

Ilpu HarpeBaHUM JHOO OXJAXKJEHHH BJIAXKHOTLO BO3JyXa IpOHUC-
XOJHUT H3MEHEHHE ero TeMIepaTypsl ! u TelocoaepKanusa / npu Io-
CTOSTHHOM BJIATOCOREPIKAHUM d; U3MeHAEeTCs Takike OTHOCHTENbHAs
BJIa2KHOCTbD ¢ .

Mpumep 5. Hapyxubiii Bo3ayx B KomuuecTse G, =36000 K2/« ¢
napamerpamiu f,=-—24°% [/,=-—56 KKar/Ke HarpesaeTcsi B KaJopH-
tdepax go f, = +22° Haﬁm nmapamMeTpbl HAarpeToro BO3AyXa U onpe-
HeJHUTh PACXoJ TellJia B KaJopHdepax.

ITonb3ysick ypaBHeHuem (7), onpefensem d,,

— 9,6 =—0,24 - 24,0 + (597,3 — 0,44 - 24,0)

000 ’

otkyAa d, =0,27 e/xe.
Tak kax npu HarpesaHuH BO3JAyxa B Kajopuepax ero BJaro-
COIep:KaHHe He H3MeHsIeTcs, TEMJIOCOAeDXKAaHHe HarpeToro BO3AyXa

[,=0,24 - 92,0 + (597,3 + 0,44 - 22,0) 227 “7 — 5,4 xraa/ie.

Pacxon Tensa B KaJIopHcpepax no ypasaenuio (10)
Q=G (I, —I,)=236000 (5,4 + 5,6) = 396000 xraxr/4.

TemnmepaTypoil TOYUKM pOCBH HasblBaeTCsi TeMnepary-
pa, MpH KOTOPOH HauHETCs KOHAeHCalus mapa B IIpoiecce OXJaxK-
JeHHs BO31YyXa NIPH NIOCTOSIHHOM BJIATOCOIEPIKAHUH,

Ecau BiaxHBIN BO34YX ¢ HAYaJAbHBIMU TapaMeTpaMu £, di, 11, @1
OXJlaXKJaTh NMPHU HEM3MEHHOM BJIaroco/epxkKaHuu, To OyaeT CHHXKATb-
Csl TEMJOCOJEpKaHHe, MafaTb TeMIepaTypa H YBeJHUHBATLCSI OTHO-
CHTEJbHAS BJAXKHOCTb. HacTaner MOMEHT, KOrjla BO3IyX CTaHeT
HACbILIEHHBIM ¥ €r0 OTHOCHTeJIbHAs BJaxHOCTb OyzeT ¢,=100%.
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HanbHefimee oxna)kaeHue BO3JyXad BbLI3OBET KOHAEHCALHIO Iapa,
T.e. BBIIIaJileHHe U3 BO3AyXa BJIAT'H B BHJE POCHI.

Touka pochl fiBASETCS IPefAeqoM BO3MOXKHOIO OXJaX/JeHHsd BJaXK-
HOrO BO3AyXa IpHM HEH3MEHHOM BJarocoiep:kanui. [lns onpepgede-
HHUS TOYKH POCHl HEOOXOAMMO HAHTH TAKYyI0 TeMIlepaTypy, Ipu KOTO-
polt Barocojiep:KaHue JAHHOrO BJAXKHOIO BO3AyXa PaBHO €ro BJja-
TOeMKOCTH.

Tipumep 6. Lns panuanvOHHOTO OXJAXKIeHHs TOMelleHHs Impe-
NYyCMOTpPEHAa CHUCTeMa OXJaKAEeHHs MOTOJKA MIPH MOMOLIKH 3aMOHOJH-
YeHHbIX 3MEEBHUKOB ¢ XOJIOAHOH BOLO#H. OnpejfenuTb MHHHMAJbHYIO
JIOTIyCTUMYIO TE€MNEpPaTypy NOBEPXHOCTH NMOTOJIKA K3 YCJOBHS KOH-
JeHcallu¥ BJIarH IIPH YCJOBHH, 4YTO B HOMELIEHHH [,=+423° ¢z=—
=60 0/0.

Konpencanus Bjaaru Ha noToJke IPOH3OHAET B TOM CJAyuae, €CJIH
TeMIlepaTypa Ha €ro IOBEPXHOCTH paBHA TeMIlepaType TOUKH POCHI.

Buoarocofep:kaHHe Bo3AyXa MOMelleHHsd (IO MpUJAOXKEHHIO | H
ypasHeHuio 4)

dy= - g, =-%9 179108 2/xe.
100 100

OrbickMBaeM Mo NPWJIOXKEHHIO | TaKyl TeMnepaTypy, KOTOPOH
COOTBETCTBYET BjaroeMkocTb Bo3ayxa 10,8 e/ke. Temnepatypa ToukHu
pocel {,=152° Irto u Gyger MUHMMAaJbHas JOMyCTHMAas TeMIepa-
Typa NOBEPXHOCTH NMOTOJKA.

TeMmeparypo#i MOKpPOIO TEpPMOMETPa HA3LIBAETCS
npejlefbHO BO3MOXKHAsA TeMIeparypa ero oxJaxjeHus npu aguaba-
THYecKoM Iipolecce. Ecau Bnaxuplit Bo3ayx ¢ mapamerpawmu f, d, [
H @ HMeeT KOHTAKT C OTKPBITOH NMOBEPXHOCTBIO BOJbLI, MPOHCXOAHT
TeNJOo- 1 MaccooOMeH MexXAy BOAOH M Bo3xyxoM. Bcaemcreue Ha-
JUYMA DAa3HOCTH MNAaplHaJbHbBIX [AaBJAeHHI I1apa y MOBEPXHOCTH
BOABl H B BO3AYyXe, BOMA HCHApAeTCS H BJArocolepkaHne BO3LyXa
Bospacraer. Tak KakK Tpolecc NPOUCXOAHT Ge3 moaBoia M OTBOAA
Tenna (agumabaTHyeckH), ofllee TEIIOCOAEpKAaHUE YUACTBYIOIHX B
nponecce Tesl He H3MEHfeTCd, 4 TEIJO Ha HCMapeHHe BOAbl 0TOHpa-
€Tcsl OT CyXOH 4acTH BJAXKHOTO BO3ayxa. [Ipm 3TOM TemmoconepxKa-
Hue cyxoit yactd /. =0,24 { ymeHbUIaeTcd, a TEIJIOCOAEPKaHHe Ta-

pala= (597.3+044 1)

B pesysnbraTe TemmepaTypa BO3AyXa ! TOHHKAETCH, a OTHOCH-
TeJbHas BJIAXKHOCTb ¢ BO3pacTaeT; BO3PACTAET TakKiKe TENJIOCOLEp-
JKaHUe BJAXKHOrO BO3JyXa 3a CYET TeMJa BOAbl, HCNApHBIIEHCT B
BO3AyX. OHAKO TIPHPOCT TEMNOCOAEPMAHUSA BO3/yXa He3HAUHTENeH
H IS NPaxTHYECKHX DACYeTOB NMPHOJHIKEHHO TIPUHHUMAETCH TeIJo-

BO3pacTaer.
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COMEP:KAHHE BJIAXKHOTO BO3AYXa TMOCTOSIHHBIM, a NpoLecc ero u3Mme-
HEHHs — aJuabaTHUeCKUM.

HcnapurenbHoe oxJaxaeHue BO3AyXa MOZXET MNPOUCXOAUTh A0
npenieia, KOrjia BO3AyX cTaHeT HaChileHHbM, a p=100%. lanbHeil-
niee McnapeHue BOJALI B BO3AYX M NOHHKEHHE ero TeMmIepaTypbl Oy-
€T HeBO3MOKHBIM. Temmneparypa BO3ayXa CTaHeT MHHWMAJbLHO BO3-
MOMKHOHN AJNS LAHHOTO caydas; BOJa NMPHOGPETAeT TaKylo e TeMe-
patypy. 2Ta TeMmmeparypa U Ha3blBaeTcs TeMIepaTypol MOKpPOro
TepMoMeTpa f, U MOXKeT ObITb 3aMepeHa TepMOMETPOM, Yy KOTOPOro
WIAPUK MOCTOSIHHO cMauuBaercs BoAol. Boja, ucnapssch ¢ nopepx-
HOCTM IiapHKa, oTOupaeT OT Hero Tenjo, H Temmeparypa WIApHKa
nagaer. MoKpbiil TEpMOMETp BOCIPOM3BOAMT Nponecc apHabaTnuec-
KOT'O UCTIapUTENbHOTC OXJakKAeHUs BO3AYXa.

B HeHacbilleHHOM BJIa:KHOM BO3/lyXe NOKAa3aHUS MOKPOTO TepMO-
MeTpa OYIyT BCerga HUKe MOKa3aHHil CyXoro TepmMoMmerpa. Pas-
HOCTb TEMINepaTyp, 3aMepeHHbIX CYXUM H MOKPBLIM TepMoMeTpamu
HasbIBAaeTCsl MCHXPOMETPHUECKOH pasHOCTbio Af,={—{,.

[Tcuxpomerpuyeckasi passHocTb OyJeT TeM OOJblIe, YeM MeHb-
IIYI0 OTHOCHTENbHYIO BJAXKHOCTh ¢ HMeeT BRAaXKHBIA Bo3ayx. Ilpn
@=100% Beauunsa Af;=0. Ha 3TOM OCHOBaHMH NOCTPOeH MpHGOP
JJIST H3MEPEeHHUS ¢ BJAAXKHOro BO3AyXa — N CHXPOMETP.
~ Anunabatuueckuil mpouecc IHPOKO HemoabsyeTess B cucremax KB
JUIST UCTIAPUTEJNbHOTO OXJAaK/AeHHsT H YBJA)KHEHHsST BO3AYyXa.

Mpumep 7. Bosnyx B xonudectBe G =15000 «xe/«, umeroninl
Temneparypy = +24° u Bnaroconepxanue d=0,7 e/xe, yBaaxKHus-
ercs B GOPCYHOUHOH KaMepe OpDOUIEHHs KOHJAUIHOHEpa N0 ¢ =
=959% peunpkynupytomeil sogoi. OnpeseuTb napaMerpsl BO3LyXa
nocne Kamepnl fy, dy, I, TeMneparypy Boabl fw u pacxon ee Gy Ha
nobasnenne B 0060pOTHBLIN uHKI. OnpenensieM Haua/abHOE TEIJIOCO-
JeprKaHue BO3AYyXa no ypasHenuio (7)

[=0,24 - £ + (597,34 0,44¢) — (i) — =0,24-24,0 +
+ (597,3 - 0,44 - 24,0) 3)’070 =6,2 kranrlKe.

Tax Kak yBJaKHeHHE BO3AYyXa OCYLIECTBJASIETCS pPeUHpKyJ/IH-
pylolleil Bogo#, npouecc Oyaer amuabatuueckum, npu [ =const;
[=1=62 «xaa/ke. Tlpemenom yBJaa)KHeHHs BO3Ayxa OyjeT
@ =100% nmnpu TemmepaType MOKporo Tepmomerpa fy, u [=
=6,2 kxas/xe. [1o ypasHeHuwo (7)

6,2=0,24 - £, + (597,3 + 0,44 - ¢,) 000



Pemasi ypaBuenne merofcMm mnoiabGopa, HaxoguMm f,=5,7°% di=
=6,9 efke.

IMpu ¢, =95% ypaBuenue (7) uMeeT BUL,

95 dx

100 1000

oTkyha t,=95,8% d,=6,7 e/ke. TemnepaTypa peunpkyJupymiueii Bo-
ILbl paBHa TeMmIepaType MOKPOro TepMomMerpa fw =1f,=5,7°.

Pacxonx Boxpl Ha JoGaBJjeHHe B LUKJI PABHO KOJUYECTBY BOJHI,
HCcnapuBneicsl NpU YBJAKHEHUM BO3AyXa, T. €. pPaBHO MNPHPOCTY
BJIATOCO/IEPKAHUS BO3LyXa

G (dy— d) 15000 (6,7

—0.7)
Gy =—-F —'— == ' — =9,0 x2/4.
v 1000 1000 /

6,2 = 0,24 - £, -+ (597,3 4 0,44¢,) —

CMmechb BAaxHOTO BO3AyXxa G, cnapamerpamu f,, d,,
[, ¢ Gy B1axkHOrO BO3/lyxa ¢ mapamerpamu fs, dg, [, HaeT cMech Be-
com G= G+ Gy. [Tapamerpbt Bo3gyxa cmecu ¢, d, / moryt 6biTh IO-
JyYeHbl C/IeAYIOIHM 06pa3oM.

Konunuecrso Temna B cMecH Q=G [+ Golo=GI; xonuyectso
Bnaru W= G,d,+ G:dy= Gd, oTkyna

Gy + Gy

[ = G ; (8)
_ Gydy + God,
d= 2000 ©)

Temnepatypy cmecH onpefefsieM, noJb3ysch ypasuenuem (7),
B KOTOPOM / W d H3BECTHBI.

INpumep 8. M3 xameprl opoureHHs KOHAUIHOHEPA BBIXOJHT BO3-
Ayx B xouuuectBe G, = 8000 xefu ¢ ¢, =+12° u ¢, =95%. Bosznyx,
NOfABAEMbIH B [IOMELIeHHe, LOJKEeH HMeTb BJarocojep:xaHue d =
=92 e/ke. [l mosyyeHHs] TAKOTO BJATOCOAEPIKAHUST K BO3AYXY
nocje Kamepbl MOAMELIMBAeTCs] HAPYXKHBIH BO3AYX ¢ mapaMeTpaMHu
t,=31,5% [,=13,b Krxaa/ke. OnpenenuTb, CKONbKO HAPYAHOrO BO3-
Iyxa HeOOXOAUMO NOAMENIATD.

Baarocogep:kaHue Bo3yXa MOCie KaMephl ONpejesseM 0 Baa-
raeMocTd ¢, BO3Ayxa mpu Temneparype 12° no mpuiaoxeHnio |1

d, =838 e/ke.
© 95

dy=—F g—_2 . 88-—84 2/xe.
100 100



Biaroconep:kaHue Hapy»KHOrO BO3AyXa ONpelenseM, MOJAb3yscCh
ypaBHenueM (7)

I, = 0,24¢, + (597,3 -+ 0,44¢,) ﬁ =0,24-31,5+

+ (597,3 + 0,44 - 31,5) =13,5 ;

dy
100
d,=9,7 e/ke.
Ilo ypaBHenuto (9) HaxomuM
g — Oudut Gede _ Gy9,7+8000-84
! G Gy + 8000
G, = 12800 xz/«

9,2

I—d-puarpamma BnakHoro Bozayxa

I—d-ynarpamma npepcrasJsier co6oil rpadpuyeckyo HHTeprpera-
1IMI0 YpaBHeHHUs] TEMJIOCOAEpPXaHHsI BJAKHOrO Bo3Ayxa (7). dua-
TpaMMa CBfI3blBAeT MeKAY cOOOH OCHOBHble MapaMeTphl, XapakTe-
pH3yIOliHe COCTOSIHNE BJIAXKHOTO BO31yXa, f, d, [, ¢ mpu onpejesel-
HOM atMmochepHOoM JAaBiaeHun Pg. Ilo 3ajaHHBIM IBYM IlapaMeTpaM
Ha /—d-puarpaMme MOXKHO ONPENE/]HTh /IBA OCTAJIbHBIX.

[—d-puarpaMma paeT BO3MOXKHOCTb ONpeAeNdTb [apaMeTphl
BJIAXKHOTO BO3/yXa, HAIVISAHO H300paKaTb IpOIecCh ero U3MeHe-
HHS, rpadHUueckd pellaTb NPpaKTHUeCKHe 3aNa4u 110 PACUETY CHCTEM
BEHTHJSUMM ¥ KOHIHIHMOHHMPOBAHHS BO3AYyXa, CYIIHJABHBIX MpOIEC-
COB, HClapuTesel, OXJafuTeJbHbIX YCTAHOBOK IPH COKPAIlEeHHH IO
MHHHMYMa aHaJHTHYECKHX PACUETOB.

Ilpu nonbsosanun [—d-guarpamMMol HeO6XOAUMO 3HAThH paCUeT-
Hoe Pg i DaHHOH MecTHOCTH, KoTopoe Hopmupyercss CHull II-T.
7—62. Ha reppuropuu CCCP pacuerkble HaBieHua Pg Haxogarcs
B npepeaax 685—760 mm pr. ¢T. ¥ HOPMHPYIOTCS C WHTEPBAJIOM B
15 mm pr. c¢1. B coorBercTBuu ¢ 3TUM H [—d-guarpaMmbl paspato-
tTanbl A Pg =685, 700, 715, 730, 745 u 760 mm pr. CT.

fIpumep 9.Buaaxubiil BO3XyX UMeeT TeMnepatypy t = + 18° BJja-
rocomepkanue d;=7,0 e/fke. Oupenenuth ero Temjaocomepxanue I
H OTHOCHTENDbHYIO BJIAXKHOCTh ¢ IpU Py =745 mm pT. CT.

Ha npsawmoi#t {;=18° Haxonum Toury I/, umetomyo d,=7,0 2/ke,
u ompepensieM [,=8,5 kxas/ke u ¢ =53%. Orcuer sHauenuil Ha
{—d-nuarpamme cnemgyer NpousBOAUTE ¢ ToYHOCTbIO mo 0,1 maq ¢, d,
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1 u no | nast @. Ilpu pemennu npaxkTuueckHx 3amay GoJbIIAS TOY-
TOYHOCTb He Tpebyercs.

Mpumep 10. Baaxueiit Bosayx umeet £, =18 u ¢;=>53%. Onpe-
AeJIUTb TeMOEPaTypy TOUYKH POCH fp , ecau Py = 745 mm pr. CT.

Ha J—d-npunarpamme HaxoguM TouKy [ u onpejejaseM AJas Hee
d;=7,0 e/ke. Tlo Beptuxkamu d=const ,7,0 e/ke NBHraeMcst BHH3 [0
niepeceyenus ¢ kpuso#t ¢=100%, roe ¢, =8,5°.

NMpumep 11. [lna yciaosuit npumepa 10 onpenenuth TeMnepary-
Py MOKpPOTO TepMOMeTpa £y .

Has touxku I naxomum [,=8,5 kxas/ke. Tlo naunuu amuabarsl
[,=const=8,5 KKaAa/Ke pBuraemcst 1o KpuBol ¢=1009% u noayyaem
Iy =12,6°

ITpotecc W3aMeHeHHsT MapaMeTpPOB BJAAMKHOTO Bo3AyXa (Harpesa-
HUe, OXJIaXKJeHHe, YBJAXKHEHHE, OCYIIKa, KOMOMHMPOBAHHBIE HpO-
neccel) usoOpazxkaercs Ha [—d-guarpaMMe JHHUEl, KOTOpas COedH-
HSIeT TOUKH C HAUaJbHBIMH H KOHEUHBIMH TlapaMeTpaMH BO3IyXa.

HarpeBanue BnaXHOTO BO3AYyXa B KaJgopude-
P aX OT HauaJbHOM ¢, 10 KOHEYHO TeMIepaTyphl £, TPOUCXOLHT MIPH
HEeM3MEHHOM BJIarocojiep:xaHun d,. Ilpouecc wuszoOpa)kaercs BepTH-
KaJbHOH npsimoli d=const, HanpasJ/erHOl BBepX OT ToukHu H xo TOU-
xu I” (puc. 1).

Ilpu HarpeBaHWH BO3AyXa [OBBIIIAETCS €ro TeMmoepatypa H
TEINOCOAePXKAHHE, OTHOCHTENbHAS BIAXKHOCTh MafaeT, MaKCHMaJb-
Hasi TeMIlepaTypa HarpeBaeMOro BO3/1yXa MOXKeT ObiTh PABHON TEM-
TlepaType rperollell noBepxHocTH Kajnopudepa. Pacxon Tenna Ha
HarpeBaHue | K¢ paBeH PA3HOCTH TEIVIOCOLEPKAHUI KOHEUHOTO H
HauanbHoro Bo3ayxa Qo=A4/=I1.—I, kxas/xe. Torma nojuelii pac-
xon nas G ke/4 Bozjiyxa '

Q=G - Al =G{.—1,). (10)
Mpumep 12. Hapy:xubiil Bo3Ayx B KoauuectBe G=31000 xefu ¢
napamerpamu ¢, =—16°% [, =—3,4 kkaa/ke noNKeH ObITh HATPET B

Kagnopudepax no t, = +24°. OnpenesuTb napamMerpbl HarpeToro BO3-
nyxa d,, I, , . u pacxon Tenna Q B kKanopudepax, ecau Pg=
=745 mm pT. CT.

Hanocum na /—d-guarpammy Touky H c 3ajaHHbIMH napaMerpa-
MH (pHC. 1) ¥ IPOBOJMM Yepe3 Hee BEPTHKAJAbHYIO NpsAimMyio d = const
J0 NepeceyeHus ¢ npamoll . = -24°. Untaem mapamerpbi HarpeToro
BOSflyX)aZ d. =0,7 e/xe, I .= +62 kraa/xe. Pacxonx Temna no gpopmy-
Jae (10

Q=G —I,y=31000 (6,2 + 3,4) = 297600 xraxr/4.
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OxnaxpageHHue BJAAXKHOTO BO3JAYyXa B NOBEpX-
HOCTHBX BO3AYXOOXJAaAHTENAX OT HAuaAbHOW I, NC
KOHEYHO! TeMNepaTtypbl fc+ MNPOUCXOAHT TIPH HEH3MEHHOM BJAr0CO-
nep:xanuu d,. ATOT npouecc Ha /—d-ararpamMmme OTPaXKAeTCsl BEPTH-
KaJbHOH npsiMoft d, = const, nayueil BHU3 OT TOUKH P.

=240

=60

160

Puc. 1. Tlocrpoesue na [—d-anarpayme npoueccoB K MHpH-
mepam 12—15. -

Ilpu oxnaxaenun magaer remiepaTtypa W TEIIOCOAEPXKaHHe BO3-
ayXa ¥ BO3paCTaeT OTHOCHUTEJbHAsI BJAXKHOCTb. llpomecc BO3MOXKeH
NP HEMPepPLIBHOM OTGOPE TemJja NyTeM NOAaud B TPYOKH BO3AYXO-
OXJIaZHTeNs XOJIOJOHOCHTEJs C TeMIepaTypol fy HHXKe TeMIepary-
pbl Bo3ayxa. IlpenenomM BO3SMOXKHOrO OXJAKAEHHS BO3AyXa MpH
d=const gBaAsETCA COCTOAHHE, XapakTepusyemoe Toukoit C” Ha KpH-
Boit p=100%. Boanyx umeer TeMnepaTypy TOUKH POCHI {c», IPH KO-
TOPOIl BAAroconep:Kanye paBHO BJaaroeMkocTd dp . OTHOCHTeNbHAS
BJaKHOCTb @, =100%.

Hanbrelilee oXJax<AeHHe BO31yXa BHI30BET YACTHYHYIO KOHAEH-
CalMIo 1apa, H BJAATOCOJEP:KAHHE BO3AyXa OGyJeT CHHUXKATbCs NPH
NOCTOSIHHOH @ = 1009% . dToT npouecc xapakrepusyercs auuueis CC”.
Temmeparypa, TelJIOCONEepXKAHHe H BJATOCOMEPIKAHHE CHHXKAlOTCS
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npu mocrossHHON @=100%. [Tpouecc CC” orpaHHuMBaeTCs TOJBKO
TeMiepaTypoil abCOMIOTHOTO HYJIA.

«Cyxofi» IIpoyecc OXJaKAeHHs BO3lyXa BO3MOXKEH TOJbKO B TOM
cjydae, KOrja TeMIepaTypa MOBePXHOCTH BO3IyXOOXJAAHTe/Is Bbllie
TOYKH pochl. ECan 3TO yC1oBHe He cOOJI0LAEeTCS, TO Ha NOBEPXHOCTH
BO3JYXOOXJIAUTeNs] IPOUCXONNT KOHIEHCAUHs Tapa M npouecc cra-
HOBUTCS «BJIAXKHBIM>.

TNpumep 13. Bosayx B xonuuectBe G=17400 xz/4 ¢ napamerpa-
MH ty=+32% @, =42%; Ps =745 mm pr. €T. OXJaxK1aeTCs1 B IOBEPX-
HOCTHOM BO3AYXOOXJNaAHTeNae 10 @, =95%. Onpenennrb napamerpsl
oxJaxAeHHoro Boznyxa (rouxu O Ha puc. 1) ¥ pacxom Xxoqaoxa B
BO3JyXooxJajaurene Qy .

Ot Touky B mpOBOAHM BEPTHKAJbLHYIO NPSAMYI0 BHH3 L0 Tepece-
YeHHA C KPUBOH @, =95%. Uutaem napamerpnl Bo3pyxa: ¢,=18,2°;
I,=12,0 kxaa/xe. Pacxon xojona aHaJOTHYHO pacxoly Temja IO
dopmy.e (10)

Qe=0AI=G,—1,)= 17400 (15,4 — 12,0) = 59160 xrax/4.

Npumep 14. Bosnyx B koauuectBe G=24200 ke/4 ¢ mapamerpa-
MU b, = +4-26° @, =52%; Ps=745 mm pr. 1. HEOOXOAHMO OXJIAAHTh
B NOBEPXHOCTHOM BO3AyXOOXJaAHTEJe N0 TeMmnepatypsl f¢ = +6°.
Onpenenntb napaMerpbl OXJaXKAEGHHOTO BO3AYyXa U pPACXO0] XOJIO-
aa Q.

Hanocum Ha [—d-nuarpamMmy 1ouky P (cM. puc. 1) u IpoBOAUM
BePTHKANBHYIO NPSIMYIO BHH3 A0 Toukd C’ mepeceuenuss ¢ OpsAMOi
tc=+6° Touka C’ nexur Huxe Kpusoii @=100% 3a mnpenenamu
AKTHBHOTO 10Js1 [—d-aHarpaMMbl. DT0 CBHLETEJbCTBYET O TOM, 4TO
BosAyXx c f¢ =+6° dp =11,0 ¢/ke cymecrBoBath ne MoxKer. I1po-
uecc oxJaxaAeHusa 6yaer npoxoduTh A0 Touku C” Ha kpHBO# @=100%
U jajiee mo 3Tofl kpuBoi A0 touku C, xoTopasi umeer d. =58 2/«ke;
1c=49 xkraa/ke.

Pacxoa xonozna

Q=G (Ip —1Ic)=24200(12,9 — 4,9) = 193600 wrar/x.
B npouecce oxXJaxXAeHUA M3 BO3AyXa BbilajaeT KOHAeHCAaT

1
W= G, = do) 155
B touke €’/ nonyyaem temnepaTypy TOUKH pochi for =15,1°.
Ocywka BJaxHOro Bo3Ayxa a6copbGeHTaMH NPOXOAHMT
6e3 moaBsoAa ¥ orBoAa Tensa (aauabartuyecku). [Ipoumecc ocymiku
orobpaxaercst Ha /—d-nuarpamme npamoit /=const, manpasaen-
HOJ BJeBO M BBepX (mpsiMast bJ[ Ha puc. 1), npuyem Bjarocomepxa-

—24200(11,0 — 5,8) T&W — 125,8 Ke/4.
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HHe BO3J4yXa U OTHOCHTE/bHAA BJAXHOCTb CHHXKAIOTCS, a TeMIepa-
Typa BO3JlyXa BO3PacCTaeT, TdK KaK B Iponecce abcopObuuM NPOUC-
XONHUT KOHJeHCALHUst mapa Ha NoBepXHOCTH abcopbOeHTa H OCBOGOXK-
JleHHas CKpbITasl TEMJOTa Napa MepexXOoAHT B SIBHOE TeIlIO.

Tlpenesiom 3TOrO mpouecca ABJASETCS TOYKA IepeceueHuss OpaMol
I'=const c opannaToil d=0. Bo3nyx B 3T0il TOUKe CYXOi, NOJNHOCTHIO
0CBOOOKAEHHBIH OT BJArH.

Mpumep 15. B xaGune Buimeasiercst W =06 xe/u Baaru. duas
yAaJeHHa Baaru IIOJAaeTcs pelHpKyaupyomui so3nyx G =200 xe/u.
M3 xabuHbl BO3AYX BBHIXOAMT C MapameTpaMu [5=25° @z=280Y%.
PeluprynHpYIOLMI BO3AYX OCYLIAeTCsl CUJHKAarejeM H BHOBb HO-
npaercsl B xa6uHy. Onpenenutb napaMeTpbl Bo3ayxa B Touke [ (cMm
puc. 1) npu Bxome B Kabuuny. Pgs=745 um pr. CT.

Ha [—d-nuarpamMMy HaHOCHM TOYKy b W onpenensiemM BJaaroco-
nepkanne posayxa dg =16,4 e/ke. [Ipouecc agnabaTnueckKod OCYLIKH
BO3/lyXa OyneT MpoXOAnTh 1o JHUHUHN [=const=175=16,0 kxar/ke.

B ka6une KaxkKzAblfl KUJOTpaMM BO3JAyXa NOIJOIIAeT BJAAry B KO-

w 0,6
sudyectBe Ad =— 1000 = —— - 1000 = 3,0 ¢/xe.
a 200

Taxoe Ke KOJAUUECTBO BJATH JOJKEH IOT/IOIATh CHIHKATeb, 103-
TOMY KOHEYHOe BJjiarocojep:anue Bosayxa Oyaer dy=dp—Ad=
=16,4—3,0=13,4 2/xke.

Haxomum rtouxky [ ma mnepeceuenun Junuu [=16,0 xxaa/ke ¢
BepTUKanblo d=13,4 e/ke u HaXOLUM OCTa/bHble NapaMeTpPbl BO3-
nyxa: t ;=35% @, =43%.

Anguabatuueckoe yBJNaxXHeHHE H OXJAaxKAeEHHE
BO3LyXa OT HAYaJbHOTO COCTOSIHMS B Touke H [0 KoHeyHOTO B
Touke K OTpaxaercs Ha I—d-puarpamme npsmoi [=const (puc. 2),
HanpaBJeHHOH BHHS.

[Iponecc mpouCXOAuT NMpU KOHTaKTe BO3/yXa C BOJOH, HOCTOAH-

HO pelupkyJaupyioumeli B 060poTHOM uukJe. TeMmmeparypa BO3AyXa
IpH 3TOM IajaeT, BJAAroco/ep:KaHHe U OTHOCHTENbHAsl BJAXKHOCTb
Bo3pactalor. IlpesesoM mpouecca sBasercs Touka K’ Ha KpHBOH
@=100%, KoTopasi sBJsSETCA TEMIEPAaTypOH MOKPOIO TepMOMeTpa
v - OIHOBpPEMEHHO 3Ty XKe TeMHepaTypy npuobperaer peuUpKyIu-
pylowas Boga ty, T. €. ty=t¢, =fw. B peasbHbX aguabaTHuecKHX
nponeccax oxJaxKJIeHHS H yBJaXHeHHs BO3AYyX He NOCTHTaeT npe-
JleJIbHBIX 1apaMeTpOB, IIPH 3TOM & >4, ; ¢, < 100%.

Mpamep 16.Bosnyx B koanuectse G=21800 xe/4 c napameTpaMu
£.=220°% d.=0,8 e/xe; Ps =745 mm pr. CT. yBIAKHsIeTCH B alua-
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6atnueckoil KaMepe OpOIeHUst 0OOPOTHOM PelHPKYJANDYIOLIell BOJOH
10 @, =95%. Onpenenurb mapaMerpsl YBJAXKHEHHOTO BO3AyXa [y,
dy, KOJHUYECTBO HCTapHBIIeics BOLbI, KOTOPYIO HYKHO N06aBJSTH B
060pOTHBIH LUK, U TEMIIEPaTypPy MOKPOIO TepMOMeTpa.

Ha I—d-puarpamme Haxonum touky I” (puc. 3) ¥ mpoBOAUM alH-
abary no [.=const=>5,8 xxaa/ke 10 nepeceyeHusi ¢ KPHBOH @, =
=95% B Touke K. Haxomum mapamerpnl Bo3nyXa £,=8°% d,=
=6,5 ¢/ke.

KodaruecTro ucnapusmeiicsa BOAb

W=0GAd — G, — d,)=21800 (6,5 — 0,8) -— 124260 2/4.

Heo6xonumo pobaensite B oGopoTHbIE nuka Gw=124,26 xe/u
BOJBI.

HNanee npopomxkaem npsumylo 'K po avauun ¢=1009% (Touka
K’) u HaxoguM TeMmIepaTypy MOKpOro Tepmomerpa f,=17,7°.

Ipumep 17. B paboyeit 3oHe mnoOMen[eHHsT NeXa TeKCTUIbHOM
¢habpuku HeoOXoAuMO obecrednTb £, =22°% @, =70% npu Pg=
=745 mm pr. cr. lpurounnit Bosayx G,=17600 xe/4 umeer BJI1aTO-

74

/’ q

Puc. 2. Hsobpaxkeune na [—d-nuarpamme Jgydeil pasiauyHbIX
IPOLIECCOB H3MEHEHHs NapaMeTpoB BJAXKHOIO BO3AyXa.

conepxkanue d, =0,9 e/ke. YpiaxHeHHe BO31yXa B LleXe MPOU3BONHT-
€ MECTHOH CHCTeMOH IyTeM pacrblieHHs BOJONPOBOJAHOH BOJAK C
NoJHbIM ee ucnapeueM. OnpefenuTs, ¢ KaKofl Temmeparypol £
HOJIXKeH II0JaBaTbCs B TIOMELIEHHE BO3AYX H KaKoe KOJHYeCTBO BOJbI
HeoOGXOAMMO NOAABATh U3 CHUCTEMBI AOYBJAXKHEHHS.
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IIpn ucnapeHuu BOABI B BO3AYX TNOMeLIEHHsI TENJOCOAEpXKaHHe
ero GyJAer NOBBIIATLCH 3a CYET TENJIOCOACPKAHHS BOMAbl, OAHAKO
HACTOJbKO HE3HAUYHUTENbHO, UTO B NPAKTHYECKUX pacyeTax HM Ipe-
HeGperaloT W INPOLecC YBJAXKHEHHS BO3AyXa CUWTAIOT anuabatu-
YEeCKHM.

Haunocum na I—d-puarpamMmy (cM. puc. 3) Touky B H OT Hee IIpo-

J BoAuM JuHHIO [=const o nepeceye-
4,494 HUS C JAMHMEH BAATOCOAepMaNHA d =
o =0,9 e/ke n HaxoauM Temneparypy

Toukd {7 ¢, =49,4°, Pacxox Bojabl Hod-
KeH ObITh
1
W=0,d,- d)) ——=
wldy- ) =
= 17600(11,8 - 0,9 BELIL
e | ( ) Towo
48

= 191,9 x2/4.

Henaem nposepky TOUHOCTH [PO-
BeIEHHOTO pacyera 1o ajguabaThHuec-
KoMy npoueccy. Kaxkablii KHIOTpama
Bo3ayxa noraorua saard W,=118—
Puc. 3. K npumepam 16 u 17. —0,9=10,9 ¢. Ecant npuusts temmnepa-

TYypy Bodnl fw=20° To LpHPOCT TenJo-
COLepkKaHusl BO3AYXa 34 CYeT BOHbI COCTABHT
10 9

I = o tw = -1
1000 Cwity 000" 0-20=0.2 rraajxe,

T. €. TEeIJOCOJepKaHne BoO3gyXa B Touyke [I [OMKHO OGbiTh HA
0,2 kxkaa/ke menbie (Touka /7). HonyqaeM TeMnepatypy ¢mp=48,6°%
omubxa 1,69%. ‘

Ilpn KOHTaKTe BJIAXKHOIO BO3AYXA € OTKPUITGH TODI[RISITBIO
BOJB, TeMIepaTypa KOTOPOIl OTJIHYAeTCH OT TeMMepaTyphi MOKpOro
TEpMOMeETpa BO3JyXa, BO3HHKAeT NOMXHTPONHYECKHI mpo
Lecc Temyio- ¥ Maccoo6MeHa MexKAY BO3AYXOM It BOAOR, T. €. H3IMe-
HSieTCH TENJIOCONeprKaHHe W BNATOCOAEpXKAHHEe BO3AYyXa. Xapakrey
fpouecca H3MeHeHHs MapaMeTpoB Bosznyxa 3aBHCHT OT TeMIeparyv-
pbl BOALL

Ecan npauaTe, ¥to TeMiepaTypa BOAL fw OCTaeTcsl HEHIMEHHOMN,
TO Ha /—d-auarpamae NMOJAHTPORHYECKHIT npouece H3o6pa3uTCs NoM-
MOJ, COEAHHAIOLIEN TOYKY HAUAJbHOFO COCTONHHS BJAXHOTO BOT1y-
Xa ¢ TouxkON na Kpusoit ¢ =100 npn Temnepatype, panHOi fg. ITa
TOYKa llaeT NapaMeTPhi HACLILEHHOTO BO3AyXa NpH TeMnepa ype

LAY

16



BOJbl, T. €. OHA OTPaxKaeT COCTOSIHHE MOTPAHWYHOTO CJOsI MeXAY BO-
HOH M BO3IYXOM, C KOTOPBIM IPOHCXOHUT TEII0- H MaccooOMeH.

daxTHyeCKH TemIleparypa BOJbl B Macce OTJHYAETCA OT TeMIle-
paTypsl Ha ee NMOBEPXHOCTH, OAHAKO AJSI pellleHus] NHPaKTHYECKHX
3allay u MOCTPOCHHA MpoueccoB Ha /—d-AvarpaMme TeMneparypa
BOALI NMPHHHMAETCsl PaBHOM TeMIepaType HACLILEHHOTO BO3LyXa B
norpanuudom cjoe. [IpuHnMaeTcn Takxe, yTo TeMngparypa BOMbI
[IOCTOSTHHA, XOTAl B HAEHCTBHTEJNBHOCTH OHA H3IMEHSETCH B Npouécce
KOHTAKTa ee € BO3YXOM.

flonuTponnueckie nmpouLecch ONPH TemMneparTy-
pe BOAL HHXe TeMnepaTypbl MOKPOTO TepMOMeET-
pa (lw <{,) OPUBOAAT K MOHHKCHHIO TENJOCOAEpKAaHHA BO3AYXa.
Ecan Boaga nmeer teMnepatypy {w, {CM. pHC. 2) H3MCHeHie napaMer-
poB BO3Ayxa oTpaxkaetca npsimoit H/. Tipu stom npouecce Tevme-
patypa M TenJocomepiKauwe Boanyxa OyayT naparb (£ <{,; 11<l,),
a BJyrarocojepiaHde W OTHOCHTCAbHAS BAAXIOCTb OYAYT BO3pacTaTh
(di>=d,; ¢1>¢,). Bosayx 6yleT yBAaXKHATbCA 3a CUCT HCMAPEHHS
BOIBI.

[pu Temnepatype BoAsl fw,, paBHOH TeMmepaType TOUKH DPOCI
{,, nponecc byner HzobpakaToca npsmoit H2. Temnepartypa u Ten-
JMOCOEPIKAHKC BO3AyXa OyyT nagats (f2<fty,; {2<[,), a oTHOCH-
TEAbHAA BAAMKHOCTL GYRET BO3PAcCTaTh (P,>> 9, ) NMPH HEH3IMEHHOM
BJarocolepxxanui Bos3ayxa (dy=d,).

[Tpu cuuKkenun Temnepatypbl BOAb 10 /w, mpolecc H3oGpasutes
JauuHelt A3 — rtemnepatypa, TenJoCoAepKaHHe H BAATOCOAEPKAHHE
Bo3ayxa OyayT najatbh (<!, [:<i,; ds<d,), a oTHOCHTENbHAS
BAAXHOCTbL BO3PacTath (%; > ¢4). :

[Ipsn pasnbHefiwieM CHHXXEHHH TeMNEpaTypbl BOAbLI HACTYIIHT MO-
MEHT, KOT/la JIy4 fpolecca CTaHeT KacaTeaAbHBIM K KpHBOH @ =100%.
[Tpu 3ToM TemnepaTypa BOAbB Oyaer fw, , a mpouecc u30GPA3UTCH
npsamoit 4. HanpapiacHue 3T0# JHHHN ABAACTCA NpPeAeAbHLIM LS
npotteccos o6paboTKH BO3AYXA BOAOM. XapaKTep H3MEHEHHA HA%aab-
HbIX flapaMeTpos Bo3Ayxa OYZeT TaKHM ke, KaK INpH lpoiecce.
nioOpaxennom npsamoit H3.

[MMoanrTponuueckue mMpoueccs NPH TeMunepary-
pe BOJAW BBWe TeMnepaTypb MOKPOTO TepMO-
MeTpa (fw >¢,) NPHBOAAT K NOBLIUEHHIO TENJIOCONEPKAHUA BO3-
Ayxa. Ecan Boga wuMeeT Temnepatypy fw, (cM. puc. 2), npouecc
3MEeHEeHHA napaMeTpoB BO3lyXa oToOpaxaeTcs Jaydom H6. [lpu
3TOM TeMmepaTypa Bo3ayXa nazgaer ({; <{, ), a TenaocoaepkaHie,
DJATOCOAepXKAHNE i OTHOCHTENbHAN BAAMHOCTb Boapactalor (/¢>1,;
de>dy; Pe>Pu).
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Korpa temmepatypa BOJbl CTAHOBHTCS DPaBHOH TeMHepaType BO3-
AyXxa To cyxomy tepMmomerpy (fw,=1{,), npouecc 6yAeT OIPOXOAUTH
no Jayuy /7 npu t=const=t¢,. [lpn 2ToM Tenmocogep:kaHue, BJaro-
coliepKaHUe M OTHOCHTe/]bHAas BJAXKHOCTb BO3ldyXa OydyT BO3pac-
ratb (I1>1y; di>d; @71> ).

HanbHefiee MoBbilIeHHe TeMNepaTypbi BOIAB Bhlie f, H3o06pa-
suTcs Jydom HS. Tlpu atom mpouecce Bo3pacTaloT BCe IapaMerphl
BO3AyXa, BO3AyX HATpPeBaeTCs H YBJaXKHseTCs HarpeToil BOLOH. DTOT
npouecc Moxker ObTh IPUMEHEH B THAPOKaJopUdepHbIX YCTaHOBKAX,
rjle B Npollecce HEMOCPENCTBEHHONO KOHTAKTa HarpeToil BoJbl H BO3-
AyXa MOXKeT ObITb HATPET U YBJaxKHEH BO3AYX.

Tlpenena sromMy mpoleccy HeT, Tak Kak Npu MaKCHMaJbHOl TeM-
nepatype Bozabl 100° (Bce mpollecchl paccMaTPUBAIOTCS NpPH aTMOC-
(dhepHOM [ aBJIeHHH) He CYILeCTBYET HACHIIIeHHOTO BJIAXKHOTO BO3NY-
Xa W BCE pacyeThl U MOCTPOEHHA MPOLECCOB NPOU3BOAATCA AJfA eAH-
HUIBI KOJIMYeCTBa BO3JyXa, paBHOH | xe cyxoro Bo3Ayxa nawoc d 2
napa.

W3 puc. 2 BUAHO, UTO BCE BO3MOXHbIE NpPOLECCH H3MEHEHHd
BJAXKHOTO BO3JAyXa MOMKHO pasienuTb Ha [—d-guarpamMme Ha YeTbl-
pe XapakTepHbIX CEKTOpa:

cektop I — mpoueccsl, B KOTOPbIX HNPOHUCXOAHT IOBBIIIEHHE Tel-
JIOCOEpIKAHUSl H yBJAXKHEHHE BO3AyXa NpH KOHTAKTE BO3AyXa C
BOJOH MpH TeMmnepatype fw >1, ;

cextop II — mpoueccsl oCymIKa BO3[4yXa C NOBBLIIIEHHEM €ro Tefl-
JocofiepkaHusi. Takue NMpoleccsl BOSMOMXKHBI MNDU NPUMEHEHHH XH-
MHUUYECKHX NOTJIOTHTENEll BJATH C OJHOBPEMEHHBIM IOJLOTPEBOM BO3-
JyXa U BCTpeualoTcs KpalHe pelKo,

cektop I1I — mpoueccyl ¢ yMeHbIIeHHEM TeNJIOCOJEP#KAHNA H BJa-
rocofepKauus BO3nyxa. VX MOMXHO OCYL[eCTBUTb IIpH KOHTaKTe
BO3/lyXa C BOJOM IPH TeMIEpaType ee HUXKe TOUKH pochl (fw>1,);

cextop 1V — mpouecch MOHMKEHHS TellJIOCOMePKaHHs BO3AyXa C
OHOBPEMEHHbIM VBJaXKHeHHeM. Taxue Ipolecchl MOXKHO OCYIIecT-
BUTb [IPU KOHTaKTe BO3[AyXa C BOLOH HpPH TeMIepatype ee MexIy
TOUKOH POCHI M TeMIepaTypoil MOKporo Tepmomerpa (f,<fty <f,).

I'panunamMu Mexay CEKTOPaMu SBJSIOTCA JHHUE ITOCTOSTHHOTO
tenyocofepxkauus (/=const) u Biarocogep:xanus (d=const) n
Has Touku H sto nuuun I, =const u d, =const.

Besikuit mpouecc W3MEHEHHS COCTOSIHHS BJAXKHOTO BO3[yXa CO-
NPOBOXKAACTC H3MEHEHMEM €ro TemJIOCOAePkKAHHA Ha BeJHYHHY
Al u BNarocofiep:kaHHs Ha BEJHUHHY Ad, nmpuyeM 3HAYeHUS 3THX
BeJJMYHH MOT'YT HMeTb JINGO 3HAK ILIIOC (MpHpalleHre), JHOO MUHYC
(cHukenune), nuGO OHU MOTYT GLITS PABHBI HYJIHO.
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o Af
Yraosoft macmwtab B /[—d-guarpaMme HAH OTHOUIEHHe v

OJHO3HAYHO OMpEfeseT XapakTep mpolecca H3MEHEHHS BJAXKHOro
Bozayxa. Bosabiie abcomoTHbIE 3HAYUCHHS ITOTO OTHOILEHHS Xapak-
TEPU3YIOT «TEMJOBbIE» MPOLECCH ¢ NPEUMYIIECTBEHHBIM H3MEHEHHEM
TEMJIOCOAEPIKAHHSA BO3[yXa, MaJdble 2HAYeHHs XapaKTepH3yloT
«BJIAXKHOCTHBIE» TMPOLECCH C NMPEHMYIECTBEHHBIM H3MEHEHHeM BJja-

TOCOoLepKaAHNSA. Bennuuna AF Ha3bIBaeTCs TENJOBJAA2KHOCTHBIM OT-

HOILEHMEM IIpoliecca M3MEeHeHHS BJAXKHOTO BO3AyXa, a mpH H3o6pa-
JKEeHWH mponecca JyyoM Ha [—d-muarpamme — yrJioBbiM KO3{Ppu-
LIHeHTOM

e= 4 1000 xraa/re.
Ad

V3meHeune napaMeTpoB BO3AyXa BHYTPH IOMelNeHHiI 00yc/oB-
JIEHO HaJuuydeM H3ObITKOB JIHOO HEJLOCTATKOB Telya =+ () Hu BbIIele-
uuem Baaru W B «xe. Ilpupoct Tensocogep:KaHusi BEHTHAALUOHHOTO

Bosnyxa Al==+ % , TIPHPOCT BJjarocojepxanus Ad= - WG/ - 1000.

Ten/oBJIaXKHOCTHOE OTHOLIEEME MAJSI NPOLECcca BHYTPH MNOMen[eHus
no gopMyie
Al
e=——- 1000 = + < KraAlKe, (1)
Ad W
T. €. YIJ0BOi K03((UIMEHT paBeH OTHOIIEHHIO H30LITKA Temsa K Bbi-
HeNeHHsIM BJIATH.
Kaxpaomy sHayeHuIO & B KOOpAMHATHON cerke [—d-gHarpaMme:
OTBeYaeT Jyy, HanpaBJeHHbIH NOJ ONpeleJeHHbIM YIJIOM, 00yC/I0B-

. Al
JICHHBIM BEeJUYHHOU ——A—d— » NTO3TOMY MMeEETCd BO3MOXKHOCTb HOCTPO-

UTb YIJ0BOH MacmTab, Ha KOTOPOM YKAa3bIBAIOT HalMpaBJeHHS JY-
Yei, COOTBETCTBYIOILHMX ONpEeeseHHbIM 3HAUYEHMSIM YLJOBOrO KO3d(-
dbuuHenTa.

Yraosoit macmitab nsobpaxaercs Ha [—d-muarpaMMe OTpes3Ka-
MU Jydefl Ha paMKe MOJst AHArpamMMbl, Ha KOTOPHIX yKa3aHpl 3Haue-
HUS ¢ (CM. mpusoxenue 4).

Hns agunabaTuyeckoro mpouecca yB/aaxKHEHUs BO3AyXa (mpouece
HK, puc. 2), «cyxoro» HarpeBanus Bozfyxa (npouecc 49), «cyxoro»
oxXJaxneHus Bosiyxa (mpouecc H2) u anna6aTHyecKol OCyIIKH BO3-
Ayxa (mpouecc H [0) yrnosoii macmtal BbIPA3HTCS CAeLyIOMHM 00-
pasom:
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K___A___ 0 =0; gy = AL_+OO,
4+ Ad + Ad +0
. — A/ oo e 0 0
—_— T — I _— - = U,
? +0 = T T Ty

Mpumep 18. B paGoueii 30He momenieHHss HeoGxoxumo obecrme-
upTh £,=23°% 9, =60%. [IpuTouHBIll BO3AYyX NOJXKEH HMeTh TeMiie-
patypy ¢, =17° T. e. paboyasi pasHOCTb TeMIepaTyp COCTABJSET
At,=1y—1t; =23—17=06°. Ma3fuiTkM Temna B nomemeHun Q=
=44000 xxaa/«, Bhiftesnenne Baary W =32 ke/4. Onpenenurs napa-
MeTpbl  PACXOJ OIPUTOYHOTO BO3LyXa.

Hanocum na /—d-guarpamMmy Touky B (puc. 4), Haxonum dp=
=10,8 2/ke; [ 8=12,1 xraa/xe. OnpenenseM BeJUYHHY YIJVIOBOTO KO-

5 addunuenta mporecca 1o

/’ dopmyae (1)

TRTI L, Q 44000

£ s E= — - = — .
B w 32
<

-
s

Y

= 1375 wraa/xe.

%+
%T,,;;j/ HaxoauM 3Ty BeJHYHHY Ha
& yrjaoBoM Mallitabe U IIPOBO-
RUM Y4 B HYJEBYIO TOYKY AU-
arpammbl (puc. 4). Yepes Tou-
Ky B nposomuMm npsaMylo, na-
pasJIeIbHYIO 3TOMY Jydy. DTC
u Gyzmer suHus I mpouecca us-
MEHEHHs COCTOSTHUSI BO3AyXa
B nomewenuy. Ha aunnu I B
W MeCTe fiepecedyeHHst ¢ NpaAMOll
¢, HaxopuTcs Touka 11, xapak-
Puc. 4. K npumepam 18 u 19. TE€pHU3YIOLlasi mapaMerphl NpH-
TOYHOI'O BO3JAYXa.

Tak Kak, cOIVIacHO 3aJlaHUIO, MPUTOYHBI! BO3AYX [JOJNKEH HMETb
TeMnepatypy f,=17°, mapamerpsl Touku /I OyAyT CJeLyIOLIHE:
d,=89 e/ke; [,=9,49 kxans/xke. Kaxapn#i xujsorpamm HIPHTOUHOTO
BO3/yxa accumuiupyer temno Al =1I1,—I, u snary Ad=d,—d,, no-

3TOMY HeOGXOAMMBIfl pacXof TIPUTOYHOTO BO3Ayxa Oymer G= AQ—,

230
£°200
ta=170

dp’ZJ

de=ff \ \ \

v

6o G= —- 1000.
Ad
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44000 82,0
12,1—9,49 10,8 —8,9

Mpumep 19. B nomewmenun neoGxomumo ob6ecneuntsh £, =20°
@ »=50%; BnaroBoimenensnss W=52 ke/u. iMeeTcs HeZOCTATOK Tel-
Ja (orpuraresbHble H3GBITKH Temna) Q=—17000 kxaafe. Onpene-
JIUTb NapaMeTpbl TOUKH I M pacXox NpPHUTOYHOTO Bo3Ayxa G, eciH
BJIATOCOMlePIK aHUe IPUTOYHOTO Bo3ayxa d r=1,1 e/ke. ;

Hanocum wa /—d-nnarpammy (puc. 4) Touxy P n maxomum I,=
=9,31 kkanr/ke; d,=175 e/ke u onpejensieM YraoBoOi KO3(p(HIHEHT

Q — 17000

npouecca B INOMEIIEHUH go= R = — 327 «kKaa/xe.
Haxonum 5Ty BeqMUMHY Ha yrioBoM MaciitaGe W MPOBOAMM Jyd
€2 K HYJIEBOH TOYKe auarpammel. [TapasnenbHo emMmy W3 TOuKH P mpo-
BOAMM NpsMYIO 2 o Nepecedenus c-jguuHell d=const=1,1 e/ke. 1o
6yner rouka [, xapak-
Tepusyiolas  mapa-
MeTpH  NIPHTOYHOTO
BO3/yXa4. Haxonum
tr =44,4°% I. =114
kkaa/ke. Heobxomu- =2

MBIHl pacxol BO3IyXa t;’iaj

416

G2 — Y 1000~ i
A7 Ad

_—17000
9,31 —11,4 93
52
7.5—1,1
X1000=28125 xe/x.
CMmemuBas (249
BAAXHBH B O 3-
1yx Ga c napamer-
paMH TOUKU A Puc. 5. K npuMepam 20 u 21.
(puc. 5) ¢ Bo3myxOM
G5, UMeILM TMapaMeTpbl TOukd b, mosyuuM TapaMeTpbl CMecH,
Xapakrepusyiousecss kakoii-ro toukofi C, nexaileil Ha npsmoi AB.
Korxkpernoe nogoxenue Touxy C onpenensieTcss COOTHOUIEHHEM KOJIH-
yectB G4 W G5 cMelIMBAEGMOTO BO3yXa — To4Ka C JeJur NMpsaMyio
AB Ha orpeskH, AJIHHA KOTOPBEIX 0GPATHO MPOMOPLUHUOHAJIbHA KOJNHYE-
AC G
GA

- 1000 = 16842 re/u.

X

CTBY BO3AyXa B CMeCH, T. e.—C—E— ==
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Mpumep 20. Bosnyx ¢ napamerpamu ¢4=16° da =54 2/ke B KO-
audectse G4 =12000 xz/4 cmemuBaercs ¢ G5=18000 x2/4 Bo3ayxa,
umeromero t5=24°% ds =126 2/ke. OnpefeanTb napaMeTpsl CMeCH.

Hanocum na [—d-puarpammy Toukn A u b u coepunsem ux npsi-
moit (puc. 5). Vamepsiem Ha uepreke nuadparMbl (PaKTHYECKYIO
anuny ee. Ab=112 mm (B macmrabe AuarpaMMbl, 0 KOTOPOH pe-
11aJics TIPUMep).

Touka cmecn C Gymer peauth npsimyio Ab Ha orpesxku 06paTHO
TPONOPLUHOHAJbHbIE PACX0LAM BO3JyXa, T. €.

AC G 18000
- £ = =15 AC-+Ch5-=A6=112,
CB Gy 12000
AC=112- 5 679 wm. CHE=112-- 10 448 um.
1,041,5 O—rl 5

OTknajapiBaeM MoJydeHHble OTPe3kd Ha npsaMoil AB u noayuaeM
nonoxenue touxku C, {,=20,5% d, =9,7 2/ke.

Mpumep 21. Hapyxubil Bo3gyx c¢ mnapamerpamu f,=—19%
I, =4,3 KKxaa/ke cMeluuBaeTcs ¢ BO3AYXOM MOCJe KaMepwl Opolle-
wusi ¢ mapamerpamu f.=18,9% ¢, =95%. Onpenenurb napameTpbl
cMecH B Touke P, ecsm Bo3IyXa B Touke [” B [Ba pasa 0oJblle, 4eM
BO3AyXa B Touke X.

Hanocum na /—d-guarpammy (puc. 5) Touxn X u [” 1 coeJuHsIeM
HX OpsiMoil mpouecca cMmewnBanus. auna ee cocrasasier 162 mam.
Touka cMecu P’ Gymer HaxoAuTbes HA paccTosHuu 108 mm or X u

1 5
54 mm ot I', Tak KaxK Gx _ —

Gy 2 108

Kak BugHO U3 puc. 5, Touka P’ HAXOAUTCS BHE nmpejlesioB aKTHB-
HOTO noJjisl AuarpaMmbl — HUXKe norpaHHqun kpuBoit ¢=100%; sto
CBHAETENbCTBYET O TOM, UTO BJAXKHBIH BO3AYX ¢ mapamerpamu P’
CyliecTBoBaTh He MoxkeT. I1pu cMermuBauuu GyIeT NMPOUCXOJUTH Yac-
THYHAsi KOHAEHCAlHs Hapa U3 BO3JlyXa B BUAE TYMaHa M pPOChl, 4 BO3-
LyX OyZIeT HaCBILEHHBIM.

Llns HaxoXAeHus cbaxmqecxnx napaMeTpoB CMeCH HeoBX0JHMO
Ha kpuBofl p=1009% oTeIcKaTh TOYKY P, KOTOpas YIOBJETBOPSIA
6bl ypaBHeHHe

d, —d
[ =1y — =P ¢
L 1000 P

TaK KaK Temuocojep:kaHue Bosxyxa P OyaeT MeHbIlle TEMJIOCOAEp-
#aHus P’ ga TensoTy BhINABIIEi BOJI.
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[Tapamerpsl Toukn P’ : [, =67 kkar/ke;, dy
XOAuMblIe

=8,55 2/ke. Heob-
napamerpel ToukM P :1,=93% d,=74 e/ke; [, =
=06,69 xxas/ke.
[TpoBepsieM npUHSITHIE TApaMETPbl TOUKH P
dy —d 8,55 — 7,40
I, =1y ——F P ¢ =67 2020 %0
PP 1000 °

9,3 = 6,69.
1000



PACYETbI CUCTEM KOHOAMLIMOHMPOBAHUS BO3AYXA

PacueTHble napameTphbl BO3Jyxa

Pacuer cucrTeM KOHIUIIMOHHPOBAHUS BO3AYyXa NPOU3BOAUTCS MO
JBYM OCHOBHBIM pacyeTHbIM napamerpaM D Hapy:KHOro BO3myxa:
IJI TelIoOr0 M XOJoZHOro mHepuomoB. Hns xofAoxLHOTro me-
puomxa mnapamMerpaM D COOTBETCTByeT: TeMIepaTypa Hapy»KHOIO
BO3J1yX4, pPacueTHasi AJsi NPOEKTHPOBAHHWSI OTOIJIEHMS, TENJIOCOMEp-
JKaHHe BO3/lyXa NPH 3TOH TeMnepaType H OTHOCHTENbHOH BJAAaXKHOCTH,
COOTBETCTBYIOWEHA CpelHed caMoro xosopHoro Mecsina. [as Ten-
JOro mepuojga mapaMerpaM DB cOOTBETCTBYIOT: TeMIepaTypa
CpeHsisl U3 MAKCHMaJbHOH 1715 JaHHOW MEeCTHOCTH U cpellHel B 13 4
€aMoro XKapKoro Mecsila; TeMIocoepxKanye cpefHee H3 TEMJIOCOAEP-
JKAHHA TPH MaKCHMasnbHOH TeMIleparType U cpefHell Temmeparype H
cpepHel OTHOCHTENbHOH BJAXKHOCTH B 13 ¥ caMoro Xapkoro mecsiua.

PacuyetHbie mapameTpbl DB HOpMUpPOBaHbl M ONpeRessIoTCa Mo
CHull I1-B. 7—62 (cm. npusnoxenue 2).

Kpome pacyeToB 10 OCHOBHBIM DeXHMaM, BBINOJHSIIOTCA IOBE-
pOYHBIe pacyeThl HA MepeXOoJHBI Mepuoj, KOTAA KOHAMLHMOHEp He
noTpebyeT Temsa W Xo0J0Ja, a TaKKe pacueTel peXXHMoB paboThl CH-
creM KB npu npoMexyTOUHBIX MeXAYy pacyeTHBIMH yciaoBusax. s
STHX PACUYETOB IapaMeTpbl HAPYXKHOTO BO3AYyXa ONDEnedAr0TCs Ha
OCHOBAHHMH KJAMMATOJOrHUecKuX pauubix no CHull II-A. 6—62.

s MectHocTel, pacnoJioKeHHBIX B cpefiHeH rnoJjoce eBpomnefi-
ckoit yactu CCCP, nmapamerpnl atmMocdepHOTO BO3AYXa MOTYT OBITH
onpefiesieHbl 10 YPABHEHMIO, TIOJYYEHHOMY Ha OCHOBaHuW 06pabor-
KM KJAMMAaTOJIOTHUECKUX AaHHDIX,

I,=1,74031¢, (12)

rae [, -— TeMNeparypa arMochepHOTO BO3AyXa B HAaHHOI MECTHO-
cTH, epad, '
[, — remoconepxaHue aTMocdepHOro BOsJAyXa NpH TeMmepa-
Type t,, kKKaa/ke.
Ha ocnoBanuu ypasuenus (12) ma /—d-guarpaMmy MOMXKeT ObITh
HaHeCeHa KpHUBas, XapaxkTepH3ylomas pacyeTHHe NapaMeTpsl Ha-
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py2KHOTO BO3[lyXa B JJaHHOH MECTHOCTH B TeyeHHe Bcero roga. Pac-
yeTHoe BapoMeTpUyecKoe AaBJeHHe Py [Js1 NYHKTOB Ha TEPPUTOPHH
CCCP usmensierca B npefenax or 685 no 760 mm pr. ¢T. c HHTED-
BaJoMm B 15 mm pr. c1. (CM. npuoXKeHue 2),

Hpumep 22. OnpellenuTh pacueTHble NapamMeTphl AJs MPOEKTUPO-
Bauua cucrembl KB B. Boponexe u
MOCTPOUTH KIUMATHYECKYIO KPHBYIO.

[Mo npuioxkeHHI0O 2 HAXOAUM HJS
Boponexa: B XOJORHbIH NepHOL &, =
=—258% [ ,=—D5,8 kKkas/ke, B Temabld
nepHop t,=+32,1° I ,=13,1 kxar/ke;
P =745 um pr. cT. -

Harocum 3TH nanuble Ha [—d-au-
arpamMmmy nas Pg =745 mm pr. cr.
(puc 6) ¥ HaxXOAUM OCTanAbHLle mapa-
MeTpbl: B XOJOIHBIN MEePHOS — BJIAro-
copepxauue d, =0,3 2/ke, OTHOCHTENb-
Has BJAXHOCTh @ ,=75%; B TemJkiil
nepuonx — d,,=8,8 2/ke, p, =29%-

Hnsg mocTpoeHHs KaAHMMaTHYeCKOH
KpHUBOH Nosb3yeMcsl ypaBHenueM (12).
3anmaeMcsl POM3BOJBHBIMU 3HAYEHHSI-
MU ¢, HaXo UM [ ;, HAHOCHM TOUYKH Ha
/—d-pguarpaMMy ¥ ‘coeMHsieM mJaB-
uHoit kpupoid. lloayuaem ¢,=—10,0;
+0; +10; +20° u CcoOTBeTCTBEHHO
[y=—14; +1,7; +4,8; +7,9 kxas/re.

Meteoposioruueckue yciaosus (£, ¢,

V) u nomycTHMbie KOHIleHTP a1 BPejl- Puc. 6. Kaumartuueckas xpusas
HOCTell B paGouel soHe momemennuyi, B [d-Anarpame.
000opyHoBauHbIX cucreMamu KB, 06y-
COBJIMBAIOTCS HA3HAYEHHEM MOMEIIeHHH H XapaxTepoM BHITOJHSAE-
Mo#l B HHX pabotbl. [Ipu Texnomornueckux cucremax KB pacuerHbie
napameTpsl BO3AyXa NOMelleHHfl 00yCJOBJ/EHb TPeSGOBAHUAMHU HOD-
MAaJIbHOTO MPOTEKAHUS] TEXHOJOTHYECKOTO Mpouecca U 3aJaroTcsl Tex-
HOJIOTHYECKUM 3afaHueM J160 HOPMHUPYIOTCS YKAa3aHUSAMH 1O NPOEK-
TupoBanuio cucrem KB ass maunoro supa npoussopcrtsa [8, 9]

B komdoprubix cucremax KB, npu OTCYTCTBHH KOHKpETHBIX AaH-
HBIX, HapaMeTphl BHYTPEHHEr0 BO3yXd MOTYT OBITh TIPUHATEI MO Pa3-
pa6orauusiM occrpoem CCCP panubiM (cM. mpusioxenue 3), au6o
no mkaJje 3¢¢eKTUBHBIX H 5P ()EeKTHBHO-3KBUBAJEHTHBIX TeMIeparyp
C MONPaBKAMH HA pPafHaUMOHHbIH pakTop [22].
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Pacxop M nocrynneHue Tenna B NOMeL|eHMe

Pacxonx Tensa noMeumeHusaMu Q ¢aaraercs u3 norepb
Tena orpaxaeHuaMu Qo p , HHQUABTPALMH Quup ¥ PaCcXOia Temia
HA TeXHOJIOTHYECKHEe HYXKAbl Q. (HarpeBaHHe XOJOJHBIX MarTepua-
JIOB H TPAHCIOPTA; XMMHYECKHE PEAKIWH; UCIlapeHue BAaru 1 Ip.)

Q = Qorp + Qmup + QT‘ (13)

Pacuer pacxofa Temsia NMpOM3BOAHUTCS MO OOUIENPUHSITON MeETO-
AMKE, aHA/JOTHYHO PACYeTy CHCTEM OTOIIERMS M BeHTHJANHH. Ben-
unebl Qorp M Quyg YUHTHIBAIOTCS B pacuerax AJs XOJOJHOTO U me-
PEXOJIHOTO TIePHOMOB, BeNHYHHA @, -— BO BCeX IepHOJaXx.

Tenso B MOMENIEHHsT MOXKET MOCTYNaTb U3 CJAEAYIOIHX HCTOUHH-
KOB: BHELIIHHE HEIPO3pauHble OrPaxKAeHHs Qo ; BHYTPEHHHE OTPaXK-
neHdsi Q. ; CBETOBBIE MpOEMBI, 332 CUeT COJHeYHOH pagHauun Qp ;
IPOU3BOJCTBEHHOE 000PY/JOBAHNE W TEeXHOJOTHYECKHe mpouecchl Qy ;
HHPUABTPALHUS BO3AYXa Qg ; HCKYCCTBEHHOE OCBELIeHHEe Qo ; J110-
o1 Q,; HarpeBaTe/ibHbie MPHGOPBI CHCTEM OTOMJIEHHST Qo .

TlocTynasenne TenJsaa yepe3 BHeIIHHEe HeNpoO-
3pavyHbie OrpayK JeHHs B TEIbIH NMEePUOL oNpeneasercs aubo
no meroay Wkiaosepa [10], mubo mo merony Crioapaa [11]. Merox
knoeepa Gosee yHuBepcasen, meton Crioapaa Oogee yaobeH njis
MPAaKTHYECKUX pacyeToB. Pe3y/bTaThl pacyeToB IO 060MM MeTodaM
NpaKkTHUeCKH OZMHAKOBBI (pacxoxkpaenus +5%). ITpomcrpofinpoexT
[23] pexoMennyer mnsi OOBIUHBIX CAy4aeB MPAKTHKM M[OJB30BATHCS
meronom Crioapaa.

[lo metory Cricapna, obpaborannoMy DapkanoselM nIpHMEHW-
TesibHO X ycqoBusiMm CCCP, mocrynyienue Tensia yepes KPOBJIO U CTe-
Hbl ONPEeNsIeTCs B 3aBUCHMOCTH OT reorpaguyeckoil MIHPOTH MecT-
HOCTH, KJAHMATHYECKHX YCJOBHH, KOHCTPYKLUMH H 1LiBeTa Orpaxjie-
HHUS, HaNPaBJIEHHs Ha CTPAHBl CBETA, EPHOA TOfa.

I KxpoBeJbHOTO NOKPBITUSA

Q = ki, I (A, + Ay); (14)
Q =k, F (At + Aty), (15)

rie Q — KOJMYEeCTBO Temia, MOCTYHAIOUIEr0 uepes Orpa’kIarollyio
KOHCTPYKUHIO, KKAA/4;
F — myomafb CTeHBl HJM TOPH3OHTAJbHONH NPOEKUUH KPOB-
i, M2
ki — xoadduUMeHT, NpHHHUMaeMbii [Jjisi GecuepTayHbIX Kpo-
BeJIbHBIX MOKpeiTHH 1,0; 1151 YepmayHbIX NOKpbITHE k;=0,75;
ke — KoshpuuuenT Temjonepenauyd TNOKPpHITHS U0 CTEHH,

AJiA CTeH
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KKGA[M?-4-2pad, B KOTOPOM  TIPHHSITHl  BEJUUHHBl @, =
=5,9 kkaa/m?-4 - 2pad; a, =19,5 kkar/m?. 4. epao,

k3 — K03 PHUUNEHT, YUHUTHIBAIOWIMH I[BET KPOBJHM: JJs1 TEMHbIX
KpoBedb k3=1,0; nnsa cepof, roayGolt, KpacHo# k3=0,8; mis
Heqofl, aJIOMUHHEBOH k3=0,55;

Aty — 5KBUBAJ/JIEHTHAs PA3HOCTb TeMNepaTyp AJs HaHHOH MecT-
HOCTH, 2pao.

Af, =t, —t,— 0,505 - 2,45 (16)

Als — 3KBUBAJIEHTHAS Pa3HOCTh TEMIIEpaTyp HJs JMIOOLIX MOKPHI-
THH, epaod.

At, = Az, 4 % (At, — AL,); (17)
2

Al — 5KBHBAJIEHTHAsT PA3HOCTh TEMIepaTyp AAs JI0ObIX CTeH,
B0 BCeX IIMPOTAaX, A1 J0oro Nepuona roja, epad
Aty = Aty + % (At; — AL). (18)
31ech f, — pacueTHas HapyXKHas TeMmeparypa IJs TeIIoro Ie-
puola (cM. npuJoxKenue 2), epad;
{, — pacyeTHAs BHYTPEHHAS TEMIepaTypa IOMEIUeHHS,
epao;
Atp — cpelHAs aMIIMTYAA CYTOYHBIX XKoJeOaHMU Temne-
PaTypHl M5l DAHHOH MECTHOCTM B TEI/Ibiil mepuoA (CM. Npu-
Joxenue 2), epad;
Aty u Afy — HCXOOHble 3KBUBAJEHTHble PAa3HOCTH TeMIle-
paTyp AJS MOKPBITHH, 06JyYaeMbIX COJHIEM, H MOKPBITHI,
HaXoAamuxcs B Tenu (Tabua. 1), epaod;
Als 1 Af; — McXOoOmHBle SKBHBAJEHTHBIE DPAa3HOCTH TeMIe-
patyp AJaA cred, o06JAyYaeMbIX COJHLIEM H CTEH B TeHHU
(raba. 2), epao;
-/[1 — OTHOLIEHHS MaKCHMaJ/IbHOTO HATIPSIZKEHHS COJHEYHOH
2
paJuali{ HA TOPH30OHTAJbHYIO ILIOCKOCTb JUisi PACUETHBIX
yCJIOBHH K HampsKEHWI0 IJjsi  aBrycra npu  @=40°
(taba. 3);
Iy
/s
@ —Treorpaguyueckast mIMpoTa MECTHOCTH, epad (CM. mpu-
Joxenue 2).

— TO e, JJs1 BEPTUKAJDbHBIX MOBEPXHOCTEI;
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Ta6anuma 1 Hcxoaubie 3KkBHBAJIGHTHbIE PacyeTHble Pa3HOCTH TEMMEpATyp AJs
NOKpHITHH Afy u Aty 2pad

Yacel cyTok

Tun noxkpoiTHS Bec, xz/u?
)12’]4|16’]8‘QO

3Hauenunsa Al

Jlerkoe Io 35 30,0 | 34,4 | 27,8 14,4 5.6
Cpenneil TsKeCTH 36+270 | 22,2 28,9 30,0 |23,3] 11,1
Tsxkenoe 271400 | 11,1 18,9 23,3 |24,4| 18,9
Jlerkoe, 3anuTOE BONOH CJIOEM
25 mm Ilo 36% 8§,912,2110,0| 7,8| 5,6
Jlerkoe, Hax KOTOPHIM pas6phis-
ruBaeTcsi Boaa . 36 6,7 16,6 | 89| 7,81 5,6
Taxenoe, 3aluToe CA0EM BOJIBI
Ha 25 mm 271-+-400* |—2,2 | 5,6 | 7,8| 8,9 | 7.8
Tsxenoe, Haz KOTOPbIM pas-
6pBI3rHBaeTCsi BOAA 271-+400 |—1,1| 4,4 6,7| 7.8 6,7
JIro6oe, 3aauToe BOJOH CJOEM
150 mm Ho 400* | 0 3,3 5,6 5,6| 4,4
3HauyeHnusda Al
Jlerkoe o 35 3,3 6,71 7,8 6,7 4,4
CpenHein TaXecTH 36270 1,1 4,4 6,7 | 6,7 5,6
Taxenoe 271400 0 2,21 4,4 | 5,6 5,6

[Tpumeuanue. 3Be3LOYKOH OTMEUEH YHCTHIH BeC KOHCTPYKIMU HOKPBITHS
(6e3 Beca BOABI).

Ta6nuuma 2. HexogHble sKBUBaJNIEHTHBlE DPA3HOCTH TEMIEPATYp AN CTeH Als
u At;

UYacel cyTok u uBer Kpoean (C — ceerabifi; T — TeMHubift
Ycnoeuble y u P ( )

0603HaYeHHs 19 l 14 | 16 18 l 20
I
Temnepa- cTpaH |
TYP cBeTa T C T c T c ‘ T ‘ c | T ¢

Cnoft KJagkKd 13 JBIPYATOrO KMPIHYa HJM NAK06J0KoB =200 .ar
Bec 250 xe/m?, p=1250 xz/m®

CB 11,1156 8,9|5,6] 5,6/3,3| 67| 5,6] 7,8 6,7
B 13,3 16,7 (14,4| 7,8 |11,3/6,7| 6,7| 5,6| 7,8 6,7
At 0B 8,9|4,4|11,1|6,7|11,3/7,8| 7,8 6,7| 7,8 6,7
10 1,10 6,7|3,3|13,3|7,8|14,4| 8,9|11,1 7,8
103 1,10 3,312,2| 6,7| 5,6 [14,4/10,0|16,7 11,1
3 2,211,11] 3,3/2,2] 5,6/4,4|10,0| 7,8/16,7 12,2
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Ilponoaxenue Ta6a. 2

Yacet cyTok u user xposiau (C — cBeTabili; T — TeMHBI)

Ycaosusle
o6o3Hayenus

111,10 03,3033)4.4]4,4
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NDpumeuanuna 1. Ilas KOHCTPYKUMH CTeH, He MNpuBeleHHBIX B Tabauue,
sHaueHust Afs u Af, IPUHAMAIOTCA MO MHTEPHOJsLUK (10 TOJUHKHE, Ju60 no Becy}.

2. Jlnst cTen cHHHX (He TeMHBIX), 3eJ€HBIX, CBETJO-KPACHBIX, CBETJIO-KOPHUHE-
BBIX, BT HATYpaJbHOrO GeTOHa NMPHHMMAIOTCA 3HayeHusi cpenuue mMexay T n C.
Bosee TemHBle L(BeTa caeAyeT cuurtaTh T; Gosee cBerable, BKJIOYAA KPeMOBBIH UBET
(kepamuueckas o6anuoska) — C.

[! IS
Tabanuga 3 3HayeHHs OTHOUIEHHS N u —I—~
2 4
Beanuninsl OTHOWICHUS
aada @, epad
OrpaxkpeHue dopmyna - ~- —
50 60
I .
[MoxpoiTHe e 1,1coso+0,24sin¢ 0,89 0,76
13 .
Crena 1O 7—::2,80 sing — 1,05 cos ¢ 1,48 1,90
4
] 1
., 3uB 2 1,11 1,19
! 7, ~ 0,40 1 2,65sing
I
. 03 u10B —13—-_—0,77(1+sm<p) —0,40 cos ¢ 1,10 1,24
4
I .
., C3uCB 7§-=0,90+0,35C08np~—-0,25sin<p 0,93 0,86
4

Mpumep 23. Onpegeautb MaKcHMaJbHOE pacyeTHOE MOCTYIIE-
nue Tema ¢ 1 42 NoBepXHOCTH MOKPBITHS Q, -

Becuepnaunoe MOKpbITHe TPOH3BOACTBEHHOTO 37aHus B Bopowe-
JKe HMeeT CJAeAYIOLIYH) KOHCTPYKUMIO: kKeae300€TOHHAA MIHTA &=
=25 mm, p1=2500 ke/m®, yrenmutesb — HEHOCHJIMKAT dy= 160 ma,
p2=600 Kke/m®; BoIpaBHHBAOHH ca0H J3=20 mm, p3=1800 Kelm®,
py6Gepoiinabiii kKoBep d5=10 mn, p4=600 ke/x®. BuyTpeuuss temne-
patypa B IOMeIneHuH £, =22°.

g GecueppauHoro nokpwitHs ky=1,0; ko onpemensem, nodp-
sysich gaunbiMn CHull II-A. 7—62 ¢ yyeToM KOGO)HLUHEHTOB @
H a4, coraacto (15)

ky =

—=0,75 kxaa - M?-1-2pad.

1,002 016 002 001 1

59071900 Yo 065 0.15 19,5
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3HaueHue At onpejensieMm no ypasHenuio (16), npusumas f{, u
Afa TIO IPUIIOKEHUIO 2.
Af, =t —t,— 0,000y — 2,45=32,1 —22,0—0,5- 13,6 — 2,45 =
=0,85°.
Haxoaum Bec KOHCTPYKLUHH
G = 8,7, + O57p + 8575 -+ 9,7, = 0,025 - 2500 4 0,16 - 600 +
- 0,02 - 1800 + 0,01 - 600 =200 xe/m2.

ITo nanubiM Taba. 1 onpepensieM, UTO NOKPLITHE CpellHel TAXKe-
ctd. Beqmuunna Q, OyLer MMeThb MakCHMaJbHOe 3HayeHHe TOrAa,
Korna Afy— Aty Oyner makcuMmaabHON. g mokpeiTuil cpenuei TA-
JKeCTH 3TO GyaeT B 14 4, xorna At,=28,9° a Af,=4,4°.

Benuuuna ks nas Temuoll kposau (py6epoiin) pasua 1,0. Beau-

hy

YHHY OTHOLUEHUsI onpepnesnseM 1o tabsa. 3 (corJacHo NpuIoxKe-

Huio 2 Bopouexy oTBeyaer ¢=52° c. ur.). ITyTeM WHTEpPNOIALHM HA-

1

ITo ypgaBHeHmo (17)
At, = Af, + b, % (Aty—Af) =44 + 1,0 - 0,86 (28,9 — 4,4) = 25,5.
2

PacuetHoe mocTymjeHue Telja C IOBEPXHOCTH IOKPHITHA OIpe-
nejsieM NG ypasuexuo (14).

Q, = kb, F (M, -+ Af)=1,0 - 0,75 (0,85 - 25,5) = 19,75 wraa/mut.

Mpumep 24. OnpefenuTb pacueTHOe INOCTyIUIeHHe Tenna Qo B
16 4 ¢ mepexkpbiTHs OOLIECTBEHHOro 3KaHus B Jlenunrpaie. Uepnau-
HOe HepeKphiTHe OOlIeCTBEHHOTO 3LaHHA HMeeT CJAEAVIOL[YIO KOHCT-
pykuuio: pe6pucras miaura [1P-59, 8, =30 mm, p,=2500 ke/m?;, nnu-
Thl MHHepaJoBaTHble pe=400 xe/m®, 62=100 mm; mwnaxonemeHTHAA
Kopka p3=1200 xe/m3, §5=20 mm.
KpoBisa — oLHHKOBaHHOe KkeJse30. BHyTpeHHAs TeMRiepaTypa B NO-
MellleHuy £, = 21°.

CorsiacHo IpHIOKEHHIO 2 o151 Jlenuurpaga ¢==60° c. m., {,=
=26,2; Aty =11,2°. lna yeppavHoro nepexkpuitus k;=0,75.
; OnpeuenﬂeM 3HayeHue Fky, noab3ysich panubiMa CHull II-A.
—62,

1
1 - 0,03 0,10 0,02 1
5,9 + 1,40 + 0,10 - 0,40 + 7,0

ky = =0,72 kxan/m® 4 -2pad.
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ITo ypaBuenuio (16)

Aty =t —t, —0,08fy —2,45=26,2—21,0—0,5-11,2—245=
= —2,85°

Bec KOHCTpyKIUH

G =0,03 - 2500 + 0,10 - 400 +- 0,02 - 1200 =139 x2/u?

TTo nanueim Taba. 1 onpefensiem, 4TO HOKPHITHE CPENHEH TAXKe-
cry. Ha 16 ¢ A#,=30,0° A4¢,=6,7°. Ilo ta6a. 3 paa ¢@=60° % =
=0,76; nas KpoBJM H3 OLHHKOBAHHOIO XKeje3a (Cephlfi LBeT) ;33—_-
=0,8. ITo ypasuennio (17)

Aty = At, + by L (At — ML) = 6,7 -+ 0,8-0,76 (30,0 — 6,7) = 20,85°.

1
PacyerHoe mocrynneHne Temsna no ypasHenuio (14)
Qo =kiky (AL, 4 AL)=10,75-0,72(— 2,85 + 20,85) = 9,7 krxar/m®-4.

Npumep 25. HapyxkHas creHa obuiecTBenHoro 3xauus B Pocro-
Be-Ha-J{OHYy M3 KDacHOro KHpHHuYa Ha TEIJIOM pAacTBOpe TOJIIHHOH
6,=380 mm c BHyYTpeHHell IUTYKATYypKoH M3 LEMEHTHO-IECUYaHOro
pactBopa d;=20 MM ¥ HapyKHO# OGJIMIOBKOI KepaMUKOBBIMH O6Ji0-
Kamn d3=30 mm obpauieHa Ha BOCTOK. OnmpelesuTb pacueTHoe IO-
crynJenue Tensa depes | 42 crenwr B 13 # npu £, =23°.

Coraacuo npunoxenuio 2 nas Pocropa-ua-ony £, =32,6% ¢ =
=47°c. u1.; Ata =14°.

ITo nauusiM CHuIl I1-A. 7—62 onpenensem

ky = !
- 1 0,38 0,02 003 1

5.9 70,55 0657065 195

= 1,01 xrar/m? -4 -2pao.

Ilo ypaBHenuio (16) naxomam
Af,=32,6 —23,0—0,5- 14,0 — 2,45=0,15°.
[lo Ta6/. 2 HaxonuM BeNUYHHbI Af; 1 Af7, HHTepIONMPYS 3HAUEHUS
10 BPEMEHH M 3KCTepPNONUPYA N0 TONIIMHE (MpHHUMaeM o6LLyi0 TOJ-
muHy crenbl 430 mm). Jas kepamuyecko# OOJNHIOBKH INpPHHUMAEM
user creubl C. 3Hauenne Afs IJIs1 CTEHbI, BHIXOASAIEN Ha BOCTOK, PN

toauuHe 200 um B 13 4 nonyuaem ﬁ’%—g)@ =5,0°, AaAA TOJIHHBI

300 s 2133 3859 ronmmmm 430 ax Ats=3,85— (5,0—
430 — 300 o . ,=

—3,85)300——_200 =2,35°. Oaa creus Tosmumuon 250 mm Af; =0, nas
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ronwunbl 300 m — 1,1°, guaa Tonuupanl 430 mm At;=1,14+1,1X
430 — 300 o

X ——— =253°

300 — 200

!/
Ilo taba. 3, ansi ¢ =47° c. M. N0 UHTEPNOJANNH 3HAUCHHE 1—3:
4
=1,17. lloxcraBiseM B ypaBHeHue (18) HafizeHHble BEJTHUHHBI

At = Aty 4 ;_ (Aty — Af)=2,53 4 1,17 (2,35 — 2,53) = 2,32°.
4

llocTynsenue Temna Qo onpefensieM 1o ypaBHeHuio (15)

Qo=rF, (A¢, -+ At;) ==1,01(0,15 + 2,32) = 2,49 rrxana/n?® - 4.

Mpumep 26. HapyKnHas cTeHa NPOH3BOJACTBEHHOrO 3[1aHHS B
Pasanu, obpanieHHas Ha 10T, BO3BeJE€HA U3 OJHOCJOHHBIX KPYIHO-
pasMepHbIX nanesell ToawuHol ¢ =300 mu U3 TepMO3UTOOETOHA p=
=1200 xe/m®. Onpeneanth MaKCUMaJbHOE PaCyeTHOe MOCTYIIEHHS
Tensa yepe3 | m2 cTeHbl B mepuod ¢ 8 no 17 4. BHyTpeHHAs TeMmIe-
partypa t, =20°.

[To nmpunoxenuto 2 mas Pasauu £, =30,4; ¢ =55° c. m.; 4y =
=13,8°

ITopsigoxk pellieHHs aHAJOTHYEH pelIEHHIO mpuMmepa 25.

1
ko = =0,92 2.y . 0;
2 N 0.30 n KKQA[M? -4 - 2pa

. 5.9 + 0,35 + 19,5
At, =30,4 —20,0—-0,5-14,0 —2,45=0,95°.

[To Ta6n. 2 naxonum Afls u Af; no uurepnoasuuu. g ecTect-
BEHHOH MOBepXHOCTH O€TOHA LBET NMpPHHAMAaeM CcpelHHit Mexay T
u C.

3a HMCXOJHYIO KOHCTPYKUKIO, 10 aHAJOIHH, IPUHUMAEM CTeHy U3

mako6aokoB TosauuHol 200 mm, p=1250 xe/m3. Ilpn sTom Makcu-
MaJIbHOe CpejiHee 3HaUeHHe

14,4 + 8,9

Af, = = 11,60 6yner B 18 «.

Wnrepnomupyem faHHble 1aa 16 u 18 4 u momyuaem nas 17 4
Ataz(—w’—3;—7'i+ 11,65) : 2= 11,1 mpu b =200 ss.
IMpu 6=300 mm nonb3yeMcs aHasorHell ¢ KUPNHUHOH CTEHOM.

Jaig crensl, o6panieHHON Ha Ior, B 17 4, npu 1BeTe, CpelHEM MEKAY
TuC,
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3 2 |
AR — (i 2.2 44422 ) . 2— 3,02°;

2 2
5 , , ’ °

T. e At8” =0,52-A£° | Jlaq cTens! 3 mAaK0BIOKOB [PUHUMaeM
rakke ALY =0,52. A#3°=0,52-11,1=5,8. AHaNOIMYHO HAXOLHM
At;=2,2°

ITo Ta6a. 3 nas @ = 55° HaxoAuM 1—3 —1 ,69.

[To ypaBuenuo (18)
Aty =22 + 1,69 (5,8 — 2,2) = 8,3°.
[loctynnenue tenaa Qo no ypaBHenuio (15)
Qo =k, (A, + Af;) =0,92(0,95 + 8,3) = 8,5 wrar/n> -4

[nsl OpHEHTHPOBOYHBLIX PACUETOB, MOCTYIJIeHHe Tella yepes IO-
KDHITHSI, Tpu Ko3(duuueHTe Tenionepeiayd ux He Oogee
0.8 kxaa/m?-u-2pad, MOXKHO NIPUHUMATH ClAeAyOuM [3]:

@, epad ¢c.cw. . . . . . . . . 3 45 55 65
Qo, KKOA[IMZ -4 .o A 18 15 12

Jls yepaauHbiX nepekpuITHi Q0=5 KKQA[M2 4
[ToctTynnenue Tenaa uyepes B}IyTpeHHI/Ie or-
paxaeHHua ONpeJedsieTcd aHaJOTHYHO pacyeTy TelJIONOTEPh

anz’[kF(tc_' tB) m], (19)

rae Qg — obulee KOJUYECTBO TeI1a, MOCTYNAIOIIEr0 Yepe3 BHYTpeH-
HUe Orpa)KIeHHs M3 CMEXKHbIX NOMelleHHHd, pPaBHOoe CcyMMe IO-
CTYIJIGHHH uepe3 OTHelbHble KOHCTPYKIHH (CTeHy, IOTOJOK,
TOJI, IBEPH U AP.), KKaA/H,;
k — ko3 uLUEeHT TemIonepefayd OrpaxKaeHusi, olpeaessieMblil
no CHull I1-A. 7—62, kkaa/m2 - u-epad,
F — nnomans orpaxaeHns, m2;
{. — TeMnepaTypa B CMEXHOM NOMelleHH, 2pad;
» — pacueTHasd BHYTpPeHHAs TeMmepaTypa KOHAUIUOHUPYEMOIO
oMellleHus, epad;
M — NONPAaBOYHLIA KO3(pPUUHEHT IJd OTpaKAeHHH Cco CMex-
HBIMH MOMENIEHHAME, HE MMEIOIUMU TelJoBblAeJeHull i ciabo
BEHTHJIUDPYEMBIX.
Jlsis nomerieHuii, He HMEIOIUX COOCTBEHHbIX TENVIOBbLIJGACHUN H
HHTEHCHUBHO BEHTHJIUDYeMBIX, [, NDUHHMAETCS paBHON pacuyeTHOH
TeMmIliepaType HapyXHOTO BOsllyXa f[. ={,; Lad IOMELICHUH, HUMEIo-
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IUX TEMJIOBbIIeNeHUs], { . NPUHAMAETCA PABHOH pacdeTHOH BHYTPEH-
Hell TeMneparype AJf BEHTH/SNMH, T. €. C y4YeTOM HOPMHpPYEMOro
CHulT II-I. 7—62 npesbillenHss BHyTpeHHell TeMnepaTypbl Haj Ha-
pyXHOH
te=1t, -+ AL, (20)

[ moJIoB KOHAHIIMOHMPYEMBIX TNOMEIEHH, pPAacCIOJOXKeHHbIX
Bo II sraxe 3panus, kosdduinent m=0,25; pna BceX BHYTPEHHHX
OrpaxKJeHui, KpoMe IOJIOB KOHIMIHOHHPYEMBbIX IOMEIleHUH, pacno-
Jaoxennbix B I u II 3Taxkax, H NOTONKOB MOMeLIeHHH, paCIOJOKEeH-
HBIX B NpeJnociefiHeM 3Taxke 3xaHus, m=0,50; I/ MOTOJKOB NMOMe-
I[EHUH, pacloJIOKEHHBIX B Npeanocaeinem staxe gnanus, m=0,75;
TNOJIbl TOMELEeHNH, PACNoOKeHHbIX B | sTaxe (Ha rpyHTe, 1160 Hal
MOABAJIOM) He YUYHUTHIBAIOTCS.

Han6aBka yuuTLIBaeTCst TOMbKO Ha BBICOTY MOMELIEHHH.

Mpumep 27. IlpouspopcreenHoe noMenienne 5 MHHCKe HAXOTHUT-
cst Ha II sTaxke 4-sraxuoro kopnyca. Ha I sraxke naxoaurca nex 1 ¢
He3HAUHTEJNbHbIMK TennoBbiesenusivi; Ha 111 sraxe — npousson-
CTBEHHOE NOMelleHUe 2 ¢ BbIeJeHUAMY Tellsla Gogee 20 kxaafm®-4.
ITpouspojcTBeHHOR NOMeleHHe HMEeT BHYTPEHHIO CTeHY, CMEXHYIO
¢ 6bITOoBbIMM NOMemieHusMH 3. OnpenenuTh NOCTynJjeHHe Temja ye-
pes BHyTpeHHue orpaxjends npu f, =20°. Paamep nmomemenus 18X
X 24 m; goicota 4,5 m. Buyrpeunue crensl umelor k=08 xxar/m4-X
Xepad; mexkaysTaxKHble nmepexkpeiTus — k=1,05 kxaa/m>4-2pad.

Hs nomemienus 1, corgacHo (20), BHYTPEHHIOI TeMmIepaTypy
NpHHHMaeM Ha 3° Bblllle HAPYKHOH (NMpHioXKeHue 2); m,=1,0

tey =277+ 3 =30,7°.

OnpenensieM Q) AN MEXKIYSTaXKHOTO MepekpbiTua | 1Mo ypaBHe-
Huto (19)

Q= kyF, (te — t3) m, = 1,05 - 432,0 (30,7 — 20) = 4860 KK /4.

JI1sl MeXKIy5Ta)KHOTO MepPeKpbiTHs MoMenenus 2 ¢, =27,7+5=
=32,7° me=1,0.

Q.= 1,05 - 432,0 (32,7 — 20) = 5770 xwaa/s.

[lnomwany BHYTpeHHeH cTeHbl noMmemenus 3 F;=24,0X4,5=
=108,0 #%2. ITO NMOMenieHHe TENNOBBLIACNEHHH He MMeeT, NO3TOMY
teg=1t; =27,7° m3=0,5.

Q,=0,80 - 108,0(27,7 — 20)0,5 =330 xxa1/s.
[Toctyn/ienue Tema yepe3 BHYTPEHHHe OrpaKIeHUS
Q=0Q, + Q, + Q, — 4860 + 5770 - 330 = 10960 rxas/s.
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[TocrynjgeHue TemJga dYepe3 CBETOBBEe HPOEMBb
OT COMHEUYHON palualluH ONPEeNseTcss HA OCHOBAHHH HOP-
MATHBHBIX JAHHBIX 0 YPABHEHHUIO

Qpan = L (Fga) rraal, (21)

rae F — njomaab CBETOBOro npoema, M2 (YUUTHIBAIOTCA  YIPOEMbI

nu6o B ofHOl, Hanbosee HeOMArONPUATHON CTeHe NOMELIEHHS,

au60 B JBYX CMEXKHbIX, B3AUMHO TepNeHAUKYAsIPHEIX CTEeHaX C

Koa(Punentom 0,7);

g — TOCTyIJIeHHe Teria yepes | m2 cBeTOBOro npoeMa, kkaa/m?X

X4 (Tabua. 4);

@ — TMONPAaBOYHBIN KO3((QHIHEHT, 3aBHCALIMH OT XapaKTepH-

CTUKH OCTEKJeHUS.

3nauens kK03pPUYLEHTA @ 8 3QBUCUMOCTIL OT XQPAKTEPUCTUKU
ocTeKAeHUs c8eTosbLx npoemos [40]

JBoiiHOG OCTeKJIeHHE B ONHOH pame 1,15
OnunHapHOe OCTeKJIeHHe ' A 55
OO6blunoe 3arpsisieHue cTeknaa . . . . . . . . 080
CuibHOe 3arpAsHenme cTeksa . . . . . . . . . 07
3abenka crekom . . P (X
Ocrek/aeHne MaTOBBLIMH CTBKJIaMH e (]
3amiTopeHHele OKHa . . . . . . . . . . . 02

B Tex cayuasx, xorma noMmemieHue 9KCHJ1yaTpreTCH TOJBKO B
onpejiesieHHbe Yachl CYTOK, MOCTYIJIEHHe Telsaa OT COMHeYHOH palH-
auyH HeoGXOAMMO OTpeLeasiTh AJSI pacyeTHoro yaca [23]

Tpumep 28. 3an pecropana B Opecce uMeeT Hapy:KHYIO CTeHy,
o0paleHHy Ha BOCTOK C TPeMsl BUTPHHHBIMH OKHAMH pasMepoM
4,0X2,8 m 1 UeTHIPbMA OKHAMHU C ABOIHLIM OCTEKJEHUEM B JEpPEeBsH-
HBIX paMax pasMmepom 2,4X 1,9 x. OnpenenuTh nocTynjieHue Tenaa B
3aJ1 3a CUeT COJHEYHOH pajualluy.

[To npunoxenuio 2 uaxonuM ¢=47° c. w. [To Tabn. 4 Haxoxum
3HAYEHHS ¢, HHTEPNOJHPYS [0 MUPOTE.

J1s1 BUTPHHHBIX OKOH B MeTaJJIMYeCKHX HepemieTax

g =160 + %‘;ﬂ (47 — 45) = 164 wraa/n? - 4;

45
ZAJI1 OKOH B JIEPEBSIHHBIX Iepenierax
145 — 125

g =125+ (47 — 45) =129 xraa/n® -

[TonpaBoumbii Koaqa(pnuuem Ha XapakKTepUCTHKY OCTEKJIEeHHs JJIs
BHUTPHHHBIX OKOH C OJMHapHBIM OCTeKJeHHeM a=1,45; mJsi OKOH C
JIBYMS CTeKJIaMH B OJJHO# pame a=1,15.
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Ta6nuiwa 4 Ilocrynaenne tenua 0T COJNHeYHOH palHauuu ¢, Kkaa/m?.uq [5]

CTpaup! cBeTa W WHPOTH, 2pad

10 I0B = 103 | Bu3 | CBu C3

CseToBOl npoem

15 , : :
35 | B¥ ] es | a5 | a5 | 55| o5 | SIS s | e

OxkHa C OCTeKJeHHEM B
IBYX pamax, c Jepe-
BAHUBIMH NepervieTamu| 110 (125|145 85(110(125(145(125(145{ 65 | 65 | 60
To ke, ¢ Mera/iuue-
CKHMYU NepenseTaMu 140|160 |-180{ 110|140 160|180 (160|180 | 80 80
®pamyru onaps ¢ oc-
TeKieHHeM B ABYX pa-
MaX, C MeTajlJHyecKu-

MU IepeleTaMH 130 (160 170|110 |140|170| 170 | 160|180 | 85 | 85 | 83
To xe, ¢ nepeBSHHBI-
M@ mepereraMu 120 [ 145115011001 125[150) 150 | 145[160! 75 | 75 | 70

[ToncraBssieM B ypaBHeHue (21) HalieHHble BeJHUHHD!
Qpran=2X(Fga)y=3-4,0-2,8-164-145+
+4-24-1,9-129-1,15=10710 rraxa/u.

[TocTynaeHn e Tensaa OT HPOH3BOALCTBEHHOTO
O6OpyXOBaHUA u TEXHOJOTHYECKHX TNPOIECCOB
PACCUMTHIBAETC HA OCHOBAHMH TEXHOJOTMYECKOro 3aJaHus Mo 00-
HIENPUHSITHIM METOJAM JUIS pacuera CHCTeM OTOIIEHHA W BEHTH-
JISTIIHY.

[ToctTynmenne Tenaa 3a cyeT HHPHUABTpPAUUHU
B TenJB A 0epHojn ONpeleasercs no ypapHeHHAM:

= Qu+ Q= (0 + G I, + Gil;; (22)
Qu—Qm+Qﬂ—OQ4[ G “I‘Gll (t B) —|‘ Gﬂ(t B).I> (23)

rie Q, ¥ Qu — MOCTynJeHue INOJHOTO W ABHOTO TemJa 3a CueT UH-
huAbTpaLMy, KKaA/4;
Qu ¥ Ql — NocTyn/enHe MOJHOIO ¥ SIBHOTO TeIia yepe3 LICTH
B Hapy:KHbIX OKOHHBIX H [BEDHBIX MpOEMax, KKa.1/4;

G, — uuduabTpanus Bo3nyXa uepes Lienau, Ke/u (onpepensiercs

0 HODMATHBHbBIM TAHHBIM);
1 1 G —10CTyn/eHde BO3AyXa NPH OTKPHIBAHHH HapyXKHBIX

H BHYTPEHHHUX [BepeH, Ke/u;
{; u [, — pacyeTHad TemIepaTypa M TeIJOCONEpKaHHE Ha-
PYXKHOIO BO3JyXa IUJIf TEIJIOTO MepHoAa (CM. MpHJIOKeHHe 2);
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t. u I, — rtemneparypa M TEIUIOCOAEp:KAaHHE BO3JlyXa CMEXKHO-
rO NOMelleHHs, U3 KOTOPOro OTKPHIBAIOTCS BHYTPEHHHe JBEpH,;
t; u p; — TemmepaTypa W oObeMHbli BeC BO3AyXa pacCyYUThI-
BaeMOTO MOMEIeHHU .

Pacxon Bosnyxa uepes 1BepH

G, = Liny, (24)
L]
Ly — mocTynjienne BO3AyXa uepes JIBepu NpH Inpoxoge | uer.,
m3/u-4en. (Tabi. b);

n— 4HCJo Jiojel, NPOXCAAIMX Uepe3 aRepH 3a | 4 — onpele-
JiseTcs 0 TeXHOJOTHYECKOMY 3a1aHHUIO.

Tacénuua 5 KoanyecrBo BO3Ayxa, noCrynaiollero B MoMelleHUE Yepes Bepb
npu npoxoje 1 yen., L?l, a3y - uen, [17].
I

Bup nsepu
KoanundecTro aonel n,
IPOXOAMILHX depes oGbruHas ) ¢ TaMGypoM i BpauiauLascs
nsepnp 3a 1 4
1 { Goaee 1 \ 1 | G6oaee 1 i 1 6oace 1
Oo 100 3,00 4,75 2,50 3,5 0,8 1,0
100—700 3,00 4,75 2,50 3,5 0,7 0,9
700—1400 3,00 4,75 2,25 3,5 0,5 0,6
1400—2100 2,75 4,00 2,25 3,2 0,3 0,3

Mnduaprpalnio B TeNJbll NePHON CJAedyeT YUHTHIBAThH TOJBKO B
TOM cayuae, ecau cucTema KB He obecrneuuBaer HOJIOp B MOMelle-
HUH, NPeNATCTBYIOmUA HHQUABTPALUH.

NMpumep 29. OnpenenuTs NocTymaeHue ABHOTO TelJa 3a CYET
HHOUJIbTPANIUU B TEMVIBIH NepHOR B NPOU3BOJCTBEHHOE HOMeEN[eHHe
Bo JIbBoBe. HapyxHas crena momemeHus WMeeT OjfMHapHble OKHa B
MeTaJyINdecKHX lepemeTax ¢ obmel aJuHOi NpuTBOpoB [=140 x.
B nomemenu# eCTb OLHA Hapy:KHasd ABepb C TamOypoM, yepes KO-
TOpYto npoxoauT 12 yes. B | 4, nBe BHyTpeHHUe JBepH 6e3 TaMGypoB
B CMeXHOe NPOU3BOACTBEHHOE IOMEINEHHe, HMEIOIee 3HAUNTEIbHBIE
TennonsobiTke (Af, =5°C), yepe3 nux npoxoxuT 18 uer. B 1 4. Buyr-
PEHHAS TeMmIepaTypa B NOMeLIEHHH !, =24° mogmopa BO3ayxa HeT.

Hans JIbsosa no npuaoxenuio 2 £, =29,1°, ckopocTh Berpa pac-
yeTHasl 4qs Temjaoro nepuoga V,=2,5 n/cex. Unpuaprpanuio uepes
1lleJ 1 OKOHHHIX NP0oeMOB onpefenseM o [5]. Pacxox Bosnyxa uwa 1 x
nputsopa Go=7,8 #*/4; xosdppuuuent a=0,65.

Qu= aG,=0,65-7,8 - 140 =710 wz/u.
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Uepes mesin Hapy:KHOH JIBepH HHGUIBTPALUIO HE YUUTHIBaEM,
TaK KaK OHa HMeeT TaMOyp.

[TocryniieHne Bo3lyxXa uYepe3 HapyXKHYIO JBepb MO YpaBHe-
Huo (24)

Gy=Lyny, =2,5-12- 1,189 = 35,6 xz/4.
[TocTyn/neHnue yepe3 BHYTPEHHHE [IBEpU
Gr=4,75-18 - 1,189 =101,5 re/u.

TeMmepaTypa B CMeXHOM TomelieHny f, =29,1+5=234,1°

Ob6uee mocTynJjeHHe ABHOTO Telja 3a CyeT HHQHABTPALUMH IO
ypasHeHuo (23)
Qu=1(Gy + G1) 0,24 (t, — t,) + G1 0,24 (t, — ¢,) = (710 + 35,6) X
X 0,24 (29,1 — 24) 4+ 101,5 - 0,24 (34,1 — 24) = 1152 krax/4.
MMpumep 30. Onpexnenutb NONHOE NOCTYIJEHWE Temia B OOLIeCT-
BeHHOe 3/aHue B TalllkeHTe Yepe3 HAPYKHYIO Bpam(aionulylocs ABepb,
ecau depes gsepb npoxonuT 300 uen. B 1 4. BuyrpeHusas Temmepa-
Typa ¢5 =26°.

Mo ta6a. 3 L% =07 M3[u-4en; TO mnpuaoxkenuio 2 [,=
= 14,7 kxan/ke; pas=1,181 re/md.

TTo yparuenuio (23)

Qx—Lany [.,=—0,7 - 300 - 1,181 - 14,7 = 3650 xrax/4.
[TocTynnenune Tenaga OT HCKYCCTBEHHOFLO OC-

BelleHH s ONpelessercs IO MOUIHOCTH YCTAHOBJIEHHBLIX CBETHJIb-
HUKOB Nca HE3aBUCUMO OT MX KOHCTPYKIUH H THIIA
Q =860N,, kraa/s. (25)
HckycerBenHoe ocBeljeHHe MOKeT OBITH IOCTOSHHO JIeHCTBYIO-
KM ([IpH OTCYTCTBHH UJIH HEJLOCTaTOYHOCTH JHEBHOTO CBETa; OCBe-
nieHne pabouynx MecT H Ap.) aub0 NepHOLHIecKOTo AEHCTBUA, BKJIIO-
yaeMoe TOJbKO B TEMHOE BPEMs CYTOK. B XOJIOAHBIE mepuon Mpu
HenoCTaTKe Tena B IIOMEIeHHH CAeAyeT YUHUThIBaThb TOJbKO ITOCTO-
sSiHHO€ OCBelleHHe, NpH H30LITKE TelJia — BCe BUABI OCBELIEHHS. B
TeN/ILIA MepHol ClelyeT YYUTbIBATH TOJIbKO MOCTOSIHHOE OCBEIIEHHE.
Pexxum paGoThl OCBEIll€HHS U €ro MOILHOCTb ONpPEeIeNA0TCs 10
TEXHOJIOTMYECKOMY 32T aHHIO.

ITpumep 31. B nomemgennn, cOracHO TEXHOJOTHYECKOMY 3aja-
HHIO, HMeeTCsl o01iee OcBelleHne MOIHOCThI0O N =4 K6T 1 OCBelleHue
pabounx mect N;=6 xar. EcrecTBeHHAs OCBelleHHOCTHL IIOMeEIIEeHHH
HOpMaJbHAsA. B XOJOAHBIN Nepuoj NoMelleHHe uMeeT u3GLITKH Tel-
Ja or ocsenlenusi. ONpeneuTh NOCTYIJIEHHE TellJia OT OCBEIIEHHUs
JUIS1 XOJIOTHOTO ¥ TEIJIOTO MepHoa.
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Tak xak B XOJIOAHBIH MepHOJ IOMelUeHHe HMeeT H36BbITKH Tela,

YUHTbIBAEM BCe BUMbI ocBenienus. [To ypaBHenuio (25)
Qoc = 860N, = 860 {4 + 6) = 8600 rraxr/«.

Js rensioro nmepuoja, BCAEACTBHE TOTO, YTO NOMelleHHe UMeeT
HOPMAJILHYIO €CTECTBEHHYIO OCBEIIEHHOCTb, YUUTbIBAEM TOJBKO OCBE-
uieHue pabouMx MecT

Qo =860 - 6,0 = 5160 xrax/4.
[Toctynnenue Tenda oOT Jloxel onpexpeiaserca IO
ypaBHEHHIO
a
QJI - (]’7/» HJTH QJI = q;[n’ (26)
rae Q3 ¥ Q,— pacueTHoe HOCTyNJeHHe TemJia OT JIONeH sBHOE H
NOJIHOe, KKAA/Y;
n — KOJIMYEeCTBO JIOAEH B IOMELIeHHH;
g W g, — NOJHOE H SBHOE TeIJoBbiAeseHue | uei., xxaa/4.
3HaueHue ¢ OrpenejseTcs B 3aBUCHMOCTH OT TeMIepaTyphl INO-
MeIIeHus ¢, u BblTONHAEMONH paboThl o Tabua. 6 uau no dopmyae

9 =95+ Gep- ©7)
TaGauia 6 Bbiaerenue moXHoro ¢ u SBHOMO TeNAa ¢y, KKaa/4, W Biaary
g w» 2[4, oiHuM yenosexom [3, 23]

TemnepaTypa MOMCUIEHHS tB_ 2pad

Pou pa6oter, 15 20 25 30 35
noMerycHusd

||ty a|m|by|a|mltplofom |ay|afom |y
B noxoe 125/ 100 | 40(100| 75| 40| 80 50 | 50| 80| 35| 75| 80| 10 | 115
Jlerxas pa-
6ota 135105 55(130] 85| 75(125| 55 | 115|125/ 150 | 35|125] 5 | 200
Pa6ora
cpelHeit TH-
KeCTH 180/ 115 | 110|175/ 90 | 140 (170| 60 | 185|170| 35|230(170| 5 | 280
Taxenas pa-
6ota 250 140 | 185 250] 110 | 240 |250| 80 | 295|250 45| 355|250] 10 | 415
Pecrtopansl
(Bxa0yast
TEnIo ot
TIH LA ) 175(120 | 90 |145] 90| 90125 60 | 110 (145 45| 165(170| 15 | 250
Taunsanst  |235( 135 | 160 [200) 100 | 160 (190 70 | 200 |230] 50| 305|300) 15 | 465

TeHJ'IOBbI,H,eJIeHI/IH G, YUHTBIBAIOTCA NpH pacyerax Ha ITOBbBILIEHHE
TeMNepaTypol BO3AYyXa, BEJUYUHBl ¢ — IIPH pacyeTax Ha NOBBIIIEHHE
TENJ0COAepKaHusI BO3AyXa.

JIJIH NPOU3BOACTBEHHBIX 00'bEKTOB 7 OnpenesdaeTca 1m0 TEXHOJIO-
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FUYECKOMY 3aJaHHUI0; AJsi 3PHTeabHBIX 3aJI0B, 3aJ0B COGpaHuli — no
YHCMYy MecCT; sl O00e/leHHLIX 3aJi0B PECTOpPaHoB, Kade — 10 UHUCAY
N0oCaJ0YHBIX MeCT.

Ipumep 32. B npoH3BOACTBEHHOM MOMEHIEHHH Ha KOHBeHepe mo
c6opke npubopos padoraer n=230 yes. Onperesuthb MoJaHOe MOCTYH-
JeHye Temnja oT Jioaed, ecan f, =23°.

ITo Ta6a. 6 pas Jerkoft pa6oTbl HAXOAUM IO WHTEPNONSALHHM IS
t,=23% =127 kxasfu-yea.

0, =127 - 230 = 29210 xxa/s.

Tpumep 32a. Ilo ycnosusim npumepa 32 B nomelleHHe MOLAETCS
NPUTOYHDLIH BO3AYX B KoanuectBe G=10000 xe/4. Kakyio Temmepary-
Py ! OH OJI:KeH UMEeTh, UTO6B! 06eCleuuThb 3a/laHHYIO TeMIIepaTypy B
pabouyeiil 30He £,

Ha nosbinenre TeMuepaTypbl BO3AYXa BJUSIET TONBKO ABHOE TeN-
Jo. OnpexenseM MOCTYIJIEHHE SBHOTO TeNJjia

Qu=guni— 67 - 230= 15410 KKa/s.

OTUM TenjoM NPUTOYHBIH BO3AYyX HArpeeTCs Ha PAa3HOCTh TeM-

neparyp
Afe Qn 15410 640
¢, G 0,24 - 10000 T

ITpuTounblfl BO3AYX NOMKeH HMeTh TeMIiepaTypy
t=1t, — A =23 —6,4=16,6°.

Boigenenne TenJga HarperBaTeJbHBMUH npubo-
P aMU CHCTeMBbl JEXKYDHOTO OTONJEHHs (KaK MPaBUJIO, OHO HE BH-
KJI04aeTcsi ¥ pacCyuThiBaercs Ha f, —5°) yuHThIBaeTcst npu pacyere
cucteM KB no gopmyiie
ty — 1y
tr— 1y

Qor* " Qu ——-

rle (Q— TemsonoTepy NMOMEleHHs, HAa KOTOPble pacCYuTaHa CHCTe-
Ma NeXypPHOTO OTOMJIEHHS, KKAA/4,
{. — cpelHAs TeMmIliepaTypa TeNJIOHOCHTeNsl, Ha KOTOpYiO pac-
CUMTaHa CHCTEMa ek YPHOro OTOIIeHNus, 2pad;
[, — BHYTPeHHsIs TeMIlepaTypa NOMELIeHHs, NPU KOTOpoil pac-
cyuThiBaeTcsi cucrema KB, epad.

; (28)

Npumep 33. HarpeBatenbhble MpuGOpH CHCTEMB A€XKYPHOrO
OTONJIEHHS] PacCUHTaHbl Ha KOMIIGHCALHI TeIIONOTeph Q, ==
= 12000 Kkkaaf4 npu ¢, =5° Onpenenutpb NOCTYIACHNE Tell1a OT HUX B
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pabouee BpeMs Ipu TemMmepatype B noMelueHun ¢, =20° Temnmono-
cuTeab — soja 95—70°C.
Coraacno (28)

95 +L0
tr—t 2
—Q, =t 12000 —2 _
Q= P 1 %170 9687 xraxr/4
2

Hannune moTepy Q_— w mocrynaeHuit Temsa Qs B NOMelleHHE
obycnaBnuBaer obpaszoBaune Habeitka aubo HegocraTka rtemdaa. Cu-
creMbl KB Jjoxaausyior u3GbITKH W HeJOCTAaTOK Telsa U obecreuu-
BaIOT B NIOMEILEHHAX 3aflaHHble TapaMeTphl BO3AyXa.

Ilpu pacuere cucrem KB a5 KaKA0Oro pacueTHOTO NEpPHOLA YUH-
THIBAIOTCS Te BHUIBl INOTEPb W NOCTYIJIEHHH Temjga B IOMELeHHS,
KOTOpble (aKTHUeCKH MOTYT AefiCTBOBATh COBMeCTHO (TalJ. 7).

Tabununya 7. Yuer pasiuuHbiX BHIOB NOTEPb M NOCTYIJIEHHs Temja B TENJIOBOM
6anance nomemenui

Buabl OCTYNJEHHH M MOTeph Temua
= £
PacueTHble = @ § £
nepHoHl Yeaonus %E EE § £ |s. 235 | 2] g |28|8
Zo |(zo | a |& EE| 5383 | o |ZE|58
¥ |0 s | FElzg| sc=2| B| Elg=lg=
5K | & = |fv |z | sex| S| £153|2al =
es|ts| € |E9 55| E22| 5| S|85(8gs
£5|&as| = |[S&8(Se|&esl=|&loglosl=
Tenamii - + | + + |+ [+ +
Tepexonnmi| | — + |+ = —|— + |+ + ]+
Xononunit | [Momerntenust ¢
HEJOCTATKOM T&-
mia:
pabouec Bpe-
M5t + |+ |+ + = + [F][+]+]—]+
Hepabouee
BpeMs + |+ | — =] — — | === —
[Tomewenus ¢
H3ObITKOM Telsa:
pabouee Bpe-
M + 1+ —— + |+ |+ |+ +]| +
Hepabouee
BpeMs +/ 4+ =11 — — |=|—I—|—|—

Harpesaune BO34yXa B BEHTMINIATOPAX M BO3QyXonpoBoaax

B nponecce noBLINEHHs AaBJeHHs BO3AyXa B BEHTHJ 5T O-
P a4 X MPOUCXOAUT €ro HarpecaHue HA PA3HOCTL TeMIepaTyp
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A — 1 850 Clmm 008K (29)
102 - 3600 - 0,30 ] ]
rie H — naBienue, passuBaeMoe BeHTHIATOpPOM, K[ /M,
1) — K. II. l. BEHTUJISITOPA N0 XapaKTepUCTHKe, 6e3 yyeTa IOTEPb
B NMONLIMIHUKAX, Nepefaue u Ap.
Ilns npeABapuUTENbHBIX PACUETOB MOXKHO INpuHHMaTh Af=~0,5°.
HarpeBakue Bo3fyXa B BeHTHJAATOpe HeOOXOXMMO YUYHTBIBATH TIpH
pacueTax cuctem KB 1uisi Temsoro s XoJsio[HOrO IePUOJOB.

Iipumep 34. BeHTu/asTOp KOHIMLMOKepa 110 XapaKTepUCTHKe Pas-
BuBaeT pasnenue H =85 x['/u? npu n=0,76. Onpeneysntb, HaCKOJb-
KO Harpeercsl BO3AyX B BeHTHJISITOPE.

Pemwenne naxoaum no rpadpuky Ha puc. 7 — aunus ABB, At=
=0,2°

Ilpumep 35. B BeHTUAATOP MOCTyNaeT BO3AYX C TeMIleparypoi
t=+28° C kako#l Temneparypoil {; Bo3AyX BHIHLET H3 BEHTWAATOPA,
€CJIH BEHTHJSATOP pa3BUBaeT MNAaBJCHHE At zpq)

H =550 «I'[xn® n umeer ka.A. p=0,82. 4

ITo puc. 7 mo suuuu I'Z[E Haxomum
At1=0,95°

tp=1t+ At =28,0+ 0,95 = 28,95.

Eciu BOBIYyXONpOBOAWB  OT
KOHIHIHMOHEPOB MNpPOXOASAT MO NoMelle- ,
HUAM, He obopynoBaHHbM cucremoi KB, W
B TeNJblil NMEpPHOA NPOUCXOAMUT HArpera-
HHE OXJIAXKAEGHHOTO BO3AyXa, 3aBUcsliee
OT [JIHHBI, CEUEHHS K KOHCTPYKIHH BO3- |[f
IYXOIPOBOMAOB, CKOPOCTH JIRWKEHUH BO3- %
AyXa B HUX, TeMIepaTyphbl OKPYKAIOLLEro J
BO3ZyXa. ¢ 400 200 300 400 500 Hxrim

Tounplit pacuer marpeBaHHsi BO3ZYXA
MOZKeT ObiTh NPOH3BENEH MO O0ObuHbM  LHC: 7. Homorpamma nas on-
MeTolnaM pacyeTa Temjonepefayud. B ﬁiﬁgg%ﬁf Bg‘fj;;”;eg”,}’eﬂif,ﬁi
pacyerax OOBIYHBIX CHUCTEM KB g cpen- 6eXHbIX BEHTHIATOPAX.

HHUX TPAKTHYECKHX YCAOBUE MOMKHO TNpH-

HATB: IJis METaJINYECKUX BO3JyXOINPOBOJOB, H30JHPOBAHHBIX MJIH-
TaMH W3 MUHEPaJbHOH BaThl TOAWHUHON 40 mm, MOBLILIEHHe TeMIle-
parypnl A7=0,02° na | » Bozgyxomposona; A8 HEH3OJHPOBAHHBIX
MeTaq/HYeCKHUX Bo3yXonpoBonos Af=0,03 epad/m.

43



I'Iocrynneune BrarM B noMeleHms

HcrounukaMu MOCTYIJIEHHS BJark SBJAIOTCH TEXHOJOTHYECKHE
npoueccst ¥ oGopynosanue W, , cmovennsie nosepxuoctu W , Ji0-
an W, n nHbuasTpanus HapyxKHoro sosayxa W,.

Bbinenenue Biaru TeXHOJOTHYECKHM OGOpPYAOBAHHEM H TeXHOJO-
THYECKHME TIpOLleccaMt ONpefeaseTcs N0 TEXHOJOTHUECKHM [aHHbIM
Ju60 HOpMATHBHBIM yKaszamuaM. C OTKPBITBIX NOBEPXHOCTEH BOIbI
BEIJI€JIEHHST BJAATH CJaeAYyeT OlpeldendaTh no ypapHenuam JI. C. Kuagu-
ko [3].

Brizenenue BJaarn co CMOUEHHOH MOBEPXHOCTH OINPEAENAT MO
dopmyine

W, =9F (@, —t,) 2/4, (30)

rne f, u I, — TeMmepaTypa BO3[yXa B NOMeIIeHHU MO CYXOMY H
MOKPOMY TEpMOMeTpaMm, epaod,
F — cMoueHHas MOBEPXHOCTb, M2,

Mpumep 36. B nomenenuun ¢ maouiaasio F=48 u? noj HOCTOAH-
HO yBJaxHsAercsd Bojol. OIpelenuTb KOJWHUECTBO HCNapsioulesics
BOJADLI, €CJM TeMmnepaTypd B HoMemieHuun f£,=22°, OTHOCHTeJbHAH
BJAXKHOCTb @, =60%; Py =745 mm pr. cr.

[To /—d-puarpamme omnpefeasiem f, =16,8° u no ypaBHEHHIO
(30) maxomum

W, =9F (f, —t,) = 9 - 48,0 (22,0 — 16,8) = 2250 2/« — 2,25 x2/4.

Boizenenne Baary JioAbMu onpegessiercst no taba. 6 u Koanyecr-
BY UeJIOBEK B IIOMEINeHHH. .

[TocrynJienue Bnaru ¢ HapyKHBIM BO3AYXOM NpPH UHQUILTPALHE
ONpeleNsieTcs N0 ypaBHEHHIO

W, = Gudy 2/4 , (31)

rae G, — KOIMYeCTBO BO3/AyXa, MOCTYIAIOIEro B MOMEIeHHe IIpH
HHQUIbTPAIMK U OTKPbIBAHUK [Bepeft, Ke/4;
dy — BJarocojlepxaHne HapyKHOro Bo3zyxa, 2/Ke.
NuduapTpauus yuuTbiBaeTCsi IpU OTCYTCTBHH MOANOpa B IIOMe-
IIeHHH.

Npumep 37. TlponsBoAcTBeHHOE MoMelleHHe B JIEHUHTpae 10~
JKHO MMeThb B paboueii 3oue £, =20° ¢, =55%. B nomeutenun pabo-
talor n=120 uesa.; paGora cpepuell TsKectd. [IpoH3BOACTBEHHBIE
BblJeJIeHUs] Byiary, COrMACHO TeXHOJOTHUeCKOMY 3aJaHMIO, COCTaBJIs-
ot W, =4 ke/4. VIMeercs cMmoueHHasi noepxHocTh F=16 2 Mn-
dbuabTpanus Bo3ayxa cocrasaser G, =400 xe/«. B nomeluenue no-
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JlaeTcst BO3AYX OT KoHauuuoHepa G =5600 ke/«. OnpenenuTb, Kakoe
KOJIHYECTBO BJAry BhIAEAETCS B TIOMeEIlleHHe.

[lo npusoxenuio 2 1ns Jlenunrpana £, =26,2% I, =12 xkxar/xe;
d, =94 e/xe; Ps=760 mnm pr. cT.

BolgesneHus BJATH OT JIOAell oNpesnessieM no ¢GopmyJe, aHaso-
ruydoli (26), n tada. 6 W,=gwn=175-120=21000 &/4.

Bhigesienie BJarn cO CMOYEHHOH TOBEePXHOCTH onpejeJsieM 110
ypasHenuto (30) u no /—d-puarpamme

W.=F({,—t)=9-16(20— 14,7) =760 2/4.
Ipu uaduabrpanuu no gopmynae (31)
W, =400 - 9,4 =3760 2/4.

Urtoro W=W,+ W, + W, =21000 4 760 4 3760 = 25520 2/4.

[TocTynienue npou3BOICTBEHHBIX BpeRHOCTeHl B MOMeELlleHHs OI-
pellesisieTcsi HAa OCHOBAHHM TEXHOJIOTHMUECKMX 3aJaHWil ¥ HOpMAaTHUB-
HbIX YKazaHu#l no oOIUeNpUHATOH MeTOLMKe NJis pacueTa CHCTeM
OTONJIEHUS M BEHTUJIAINH.

MpouzBoguTensHocTs cucTem KB

ITpoussoaurenbHocTh cucreM KB obycnaBaubaercs Heo6Xonu-
MBIM KOJMYECTBOM BO3/yXa, MOaBAEMOr'0 B IOMEIIeHHS /IS ACCHMHU-
JISIUKMH BpeqHoCTell U o0ecleyeHNsT 3aJaHHBIX TapaMeTPOB BO3AyXa B
paGouel 30He

G = REG,, (32)
rae G — npoMsBOAUTENBHOCT CHcTeMbl KB, ke/4;
G ; — KOJIMYECTBO TPHUTOYHOTO BO3AyXa B OT/JesbHOe mHoMelle-
HUe, Ke/4;
% — K03(p()HUUHUENT, YINTHIBAIOLIMH NOTepU BO3AyXa M3 BO3LYXO-
TIPOBOJOB.

Ilpu ycranoBke KOHAHMIMOHepa BHYTpH HoMellenus: 2=1,0; mpu
INvHe TPUTOYHBIX BO3AYXompoBoaoB o 50 u k2=1,1; B ocranbumx
cnyuasix k=1,15 (CHull II-T. 7—62).

Benuuuna G, npuHuMaeTcs OOabIIeil M3 pacCYMTAHHBIX MO pas-
JIMYHBIM BPEIHOCTAM:

10 u36BITKAM Tel1a B TEMJbIH NEPHOK

__Q _ & . Qs .
G = Ii—1y  0,24(ty—ty) 0,240t (33)

110 BblACJIEHHUAM BJaru

__ v
Qo= (34)
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10 Ta30BbIM BPEAHOCTAM
4
Go= —— Ta (35)

25— 2

Ha KOMIIeHCaUHI0 MECTHbIX OTCOCOB H CO3JlaHHMe noAnopa B iio-

MellleHUH
Gn=0G,+ Gy (36)
3nech Q; Q4 — moJHble H ABHble H3OBLITKH TelJa B TelJblii NepHol,

Kxaa/u (cM. Taba. 6);

ty, I;; d,— Temneparypa, Temjaocoaep:KaHue M BJArocopep-

JKaHWe BO3fyXa B pabouell 30He;

tq; In; dy— TO XKe, IPUTOYHOrO BO3LYX4;

At, — paboyas pasHOCTb TeMIeparyp, 2pad; onpelenserTca 1o

pacuery pacnpejeseHns BoO3LyXa;

W — nocryniienye B noMewieHie BJarH, 2/4;

Z — pacueTHOe KOJHMYECTBO ra3oBbIX BPELHOCTEH, &/u;

Z, - AOIYyCTHMas KOHUEHTpalUs BPeAHOCTH B pabouell 30He,

2/m3;

2, — KOHIEHTPAIKs BPEIHOCTeH B NPUTOYHOM BO3AyXe, 2/m°;

G, -— KOJNHYeCTBO BO3LYXa, YAAJNsIeMOro MeCTHBIMH OTCOCAMH,

Kef4;

G, — KOoJMYecTBO BO3JyXa IJIsl CO3AaHus NOANOPa, olpedend-

eMoe 1o popmyJie

Gu - VKP T (37)
rie V — o6bem nomeuienusi, u3;
Kp— xosdduunenT kpatdoct (KpaTHOCTb BO3AYXOOOMEeHa);
» — YAeJbHBII Bec BO3AyXa, ke/m>.

Jas nomemienufi 6e3 OKoH u HapyxKHbIX ABepeil Kp=0,5+
0,75 kpar/4; ¢ oknamu B onHy cropoHy Kp=1,0; Ha aBe cTo-
ponbt Kp=1,5; Ha Tpu Hsiu uernipe croponbl Kp=2,0; a1s BecTH-
oroneit Kp=2,0=+3,0 xpar/u.

B ofieM pacxoZe NMPHTOUYHOrO BO3AyXa BCerlla MHOJXKeH Haxo-
OUTbCS CBeXHH, HADYXKHBIH BO3AYX, pacxox kKoroporo G, (B x2/4)
OllpefieNisieTcst CAaHUTAPHBIMUA HOPMAaMHU.

Cormacio CHull II-T. 7-—62 piasi npoM3BOACTBEeHHBIX
NoMemenHuit ¢ o6beMoM Menee 20 #3 Ha oxHoro paboTaloUlero
HOpMa nofauu HapyxHoro Bosayxa 30 m3/u; ¢ o6bemom 2040 ud—
20; pnia nomewenunit 6e3 okon u Qouapelt — 40, Ho He MeHnee 109%
obuiero pacxola NPUTOUHOTO BO3AyXa; a8 oOulecTBe HHM X
34 aHui [22] NpH OTCYTCTBHH KypeHus — 25 #3/4; npu KypeHnH—
35-:-70; B HIeTCKHX NMOMeLEeRHusX — 15, B onepaudoHnbIX — 36 #3/4
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Ha | M2 niowlay nosa; B TOCTUHHYHBIX HOMepaX — 6; s KyXOHb B
pecropaHax — 72; B XMMHYeCcKHuX jJaboparopusax — 36.

KpoMme Toro, pacxol HapyxKHOro Bo3ayxa Aouxked O6wth G, >0,
1O pacuety ra3oBbiX BpepHocred; G, >G, M0 MeCTHBIM OTCOCaM H
co3/aHuio moAnopa B NoMellenuu; ans cucrem KB, He pmomyckalo-
I[UM PeLupKyJsanuu Bo3ayxa, (G, = G, no u3buITKy TenJa.

Mpumep 38. IlpoussoicTBenHoe mnoMeulenne o6beMOM V=
=2200 x3, B KoTOpOM paforaioT 78 ues., KOJNKHO uMeTb ¢,=21%
@, =50%. M3abeiTok IBHOrO Temia cocraBiasfer Qg =24200 kxaa/4.
Brinenenne Baaru W=38 xe/u. Brinenenuss mnapoB aleroHa z=
=900 e/«4. MecTHble oTcochl cocrapJsitor 6200 m3/u. Mudunprpanus
BO3JyXa M3 COCeJHHX TOMEINeHHH u cHapyxku cocrasaser G,—=
=800 xe/u. OnpenenTb HEOGXOAUMYIO NMPOU3BOJHTEIBHOCTL KOHIHU-
nuoHepa G, ecau OH paclloioXKeH Ha paccrosinuu 30 u OT nmoMerie-
HYSI, BJIaroCoJlepaKaHue NPUTOYHOTO Bo3nyxa d, =5,3 e/ke; pabouas
pasHocTb TemmepaTyp Aonyckaercs Af, =6°. OnpenenuTs Takke MH-
HUMAaJIbHBIH pacXoi HapyxHoro Bosnyxa G, .

OmnpenenseM HeoOXOAMMBIHl pacxon NPUTOYHOTO BO3AyXa MO pas-
JINYHBIM BPeLHOCTAM:

110 U3BLITKY Temia — no gopmyne (33)

G, = Cu 24200 16820 we/4;
0,24At, 0,24 - 6,0
10 BhiTeNeHnsaM Baarn — 1o gopmyae (34)
Go= —Y  — BO 1000=15200 we/s;
dy — d,, 7,8—5,3

Ha pas6aBieHKe IapoB aleToHa — 1o dhopMyne (35) mpu zZ,=
=0,22e/m*nz,=0
G, — k4 o= 90?
2y — 2n 0,2
Ha KOMIIEHCALHI0 MeCTHBIX OTCOCOB — N0 Qopmyne (36)
G,= G, + G, = 6200 - 1,201 + 800 = 8250 xe/«.
Pacxon npuTOYHOTO BO3AYXa NpPHHMMaeM N0 GoJblleMy pacxo-
Iy, T. €. 110 N36uITKy Tenna G, = 16820 xe/u.
OnpenensieM MUHUMAaJbHBI pacxoj HapyxHoro Bo3fyxa G, no
canutapHoil Hopme. O6beM NoMelleHHsT Ha ONHOTO paboTalollero

=0 98,2 m3faen. Hopma nmomaun Hapy:KHOro BO3AyXa

- 1,201 = 5410 x2/u;

COCTaBJIAET

nodazkHa 66iTb 20 M3/uac. uea., Torna
G, =20-78-1,201 == 1872 xz/4.
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ITo rasoBniM BpenHocTsam G, =5410 ke/4; 0O MECTHBIM O0TCOCAM
G, =8250 xe/4. Ilpunumaem B pacuer G, =8250 kefu.
[IpousBoauTeNbHOCTL KOHOHLIKOHEPA N0 opmyne (32)
G="rG,=1,1 - 16820 = 18500 rz/4;
M3 HUX HaPYXKHOTO BO3AYXa, MUHUMAIbHO
G,=1,1-8250 =9075 xz/4.

Pacnpepeneunme Bo3zgyxa

PacuernniM nepuoioM Ajasa cucteM KB siBasieTcss Tensblil, Korna
B NOMeleHUH UMeloTCsl H3GBITKM Telja W TeMIepaTypa IPHTOYHOTO
BO3/lyXa HUKe TeMIepaTypet B paboueir 30He. [losToMy npuTok BO3-
JAyxa B NOMelleHHe OCYLIeCTBJACTCS, KaK IPABUJIO, B BEPXHIOIO 30HY.

ITogauya BO3AyXa MOMKET OCYUIECTBJATHCS TOPU3OHTAJNBHBIMU
CTPYSMU uyepe3 pellleTKH B CT€HAX INOMEIleHHsI W BePTHKaJbHBIX
CTEHKaX BO3LYXONpPOBOAOB JnbGo yepes MaAadOHL M BePTHKAJbHBIMH
CTPYSIMH depe3 NephOPHUPOBAHHBIE BO3XYXONPOBOLLI, A1G0 yepes IO-
TOJIOYHbIE TTAHEeJH.

E S = [E =1

a ] 6
s |l IJ U \\A{’ /\ /ﬂ
= Ly POK
2 €
pr— S NN
"—i 1 ; £
» 3

Puc. 8. Cxembl pacrnpefiesieHdsi BO3LyXa B IOMEILIEHHAX CPELHHX
pa3MepoB H B 3pHTeNbHBIX 3ajlax (a—a3).

Mo pexomenpauuu Ilpomcrpoiinpoexkra [24] BHIyCK BO3AyXa 4e-
pe3 pelleTKH B CTeHaX CiejyeT JesJarb B HeOOJDBIIHX NOMEILIEHHSAX
YANUHEHHON (HOpPMbI C TJIAJKUM NOTOJAKOM. Il cpefHHX 1o BeJH-
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YHHe TIOMeIleHul, 3PUTEJNbHBIX 3aJI08B U ayIUTOPHIl MOoxeT ObiTh MpPH-
MeHeHa OJHa U3 ¢XeM 110 puc. 8.

Pacuer pacnpenejienuss Bo3fyxa AOJ/KeH o6eCleduTb 3aJaHHbIE
napamerpsl B pabouell 30He (TeMIepaTypy M CKODOCTb [BHKEHHSs
BO3IyXa) NPH MHHHUMAJbHOM KOJIMUECTBe TOYEK BhIMyCKa BO3AyXa,
MAaKCHMAaJIbHON CKOPOCTH BBIXOJA M MaKCHMaJibHOi paboueli pasHo-
cTH TeMneparyp [36].

%
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I
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ﬁj'.
|
20m

Puc. 9. CrpykTypa HacTHJIAIOWIEHACs CTPyH B OTPAHHUYEHHOM MPOCT-
paHcTBe.

[Ipu BoIXOZe Yepe3 pelleTKH, PacNoNOXKeHHble y IIO-
ToJIKa IOMeIleHus!, CTpyst Bo3AyXa OylIeT HaJunath Ha MOBEPXHOCTh
notosika (puc. 9). Ecau teMuepatypa BO3AYyXa B CTpye £, HUKe TeM-
nepaTypbl BO3AyXa NOMeIeHHs [, Ha KAKOM-TO PacCTOSHMH X OT
BLIXOJIHOT'O CeYeHHsl CTPYs OTOPBETCS OT IJIOCKOCTH MOTOJIKA U 6yIeT
onyckaTbca B paGouylo 30HY, IIOHMIKaa ee TeMneparypy. Hanpasie-
Hre [[BUXKeHHS BO3AyXa B cTpye OyJeT B CTOPOHY OT OTBEPCTHS, BHe
CTpyH— B 06paTHOM HanpaBJ/ieHUH.

Pacyer npuTOYHBIX OTBePCTHH HYXKHO NpPOM3BECTH TakK, UyTOOH B
pa6ouefi 30He NnomelleHus] Obla ofecrnedeHa TeMnepartypa £, U MOA-
BHIKHOCTb BO3AYXa U, B lIpefesax 3afaHubX BejuunH, CoOrJaacHo gaH-
HpiM M. @. Bpomues [12], cTpys BO3gyxa He GyAeT OTPLIBATBCS OT
[OTOJNIKA [0 paccTosuust x= (22— 25) d,; npu 3TOM BeJUuMHa KPH-
Tepusi Apxumesa A0J2KHA COXPAHATbCA B Npelenax

__do(ta—tn) 9,81 L
Ares S o 2L - (0,0023 = 0,0097) (38)

n

rie d, — 5KBHUBAJEHTHbIH AWaMeTpP NPUTOUHOTO OTBEPCTHS, M;

Up — CKOPOCTb BBIXOJA BO3JyXa W3 IPUTOUYHOTO OTBEPCTHSA,

Mjcex.

C moCTaTOUHOH AJisi MPAKTHUECKMX PACUETOB TOUHOCTHIO MOXKHO
npuHaTh Ar=0,006; x <25d,, rae x pasno aauHe rnomewenus [ [3],
TOTZa
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(39)

t, — t, = At,—0,0153 (273 -+ 1,)

OTciona MOXKHO ONpeie/iTh CKOPOCTh BHIXOMA BO3MyXa M3 OTBEP-
CTHA U, NO 3afaHHOH Af,, NOAB3YACh HOMOrpaMMo# Ha puc. 10 [3].
a5 Toro, 4roObl NIPHTOYHAA CTPYA He NPOHHK/IA B paGouylo 30HY
BCJI€[CTBHE HAJHNAHHS Ha I0J, OPUTOYHble OTBEPCTHs CJEAVeT pac-
Vs M/CER nojarath Ha BbicoTe He Menee 0,7 H (cm.
10 puc. 9). Paccrosinne or BepxHero kpasi pe-
IIeTKH A0 NMOTOJKA JOJKHO GbITh HPUMEPHO
paBHO [BYKPaTHOH BbICOTe peweTku. Pac-
CTOSIHHE MeXKJy NPHUTOUHBIMH OTBEPCTHAMU

/
// B NJlale AOJIKHO ObTb He Gosee 3,5 H.
/|
L

Puc. 10. 3aBucuMocTh Mexay pabovueil pasHOCTHIO
TeMnepatyp Afp W CKOPOCTbIO BO34yXa B TPHTOUHBIX
%5 OTBEPCTHAX Up(/— AnMuHa TOMewlenus, u; d;—Max-
CUMAJIbHEIA  SKBHBaJeHTHbH [AHAMETD HpHTOUHOFO
OTBEpCTHS, M):
0 1—5 — cooTBeTeTBeHHO [—=20: 15; 10; 5; 3 u d,<12 08
05 15 At p,2pad 0,7; 0,2; 0,12.

HJIOH.IaIlb TIONePeYHOro CeYeHUs1 MoMelleHHd, npuxozsdmaaca Ha
OLHO NPUTOUYHOE OTBEPCTUE, ONpefenasercs 1o YpaBHEHHIO

Fo= (“—’> e, (40)
X
rre a — ko3(pQuuHeHT TypOyaeHTHON CTPYKTYPbl CTPYH, 3aBUCSILHIT
OT XapaKTepa NPUTOUHOTO OTBEPCTHS,;
x — Ge3pasMepHbIH napaMerp, 3aBUCAIIAH OT CKOPOCTH 06part-
HOTO MOTOKa BO3AyXa B paboyefl 30He ©U,, NIPUHAMAEMBIH 11O
Taba. 8.

3nouenus Kosgpuyuenta TypOYAeHTHOL CTPYKTYpPoL CTPYU
8 3asucumocry or suda nacadxu [24)

KBanpatneifl npuamMaTHuecKHi nany6ox npu vg —2,5 +

+5,0 Mjcex . . . 0,096
I.U,enb B MJIOCKO# CTeHKe C OC’I‘prMH KpaﬂMn (Boanyx HanpaB-
JIGH ‘TePNeHAUKYASPHO K NAOCKOCTH Wlemu) . . . . . 0,112
[lepdpopuposanuas nauens:
Ix = 10+ 20%, opu vy = 10 + 50 M/CBIC A (R B |
fw =3=+5%rupuuve=10+50 » .. . . 015
fo =10+ 20% npu vy =25+50 » ... L0107
Ju=3+5% npu vy,=25+50 » .. 018
PeweTkn u CeTKH C [y =40%, mpu vq=25+50 . . 012
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TaGanua 8 3Hauenus napamerpa x [3]

min

Ugax, 29 , Mjcex
|
Hjeek 005 | 007 ‘ 0,1 ‘ 0,15 ‘ 02 | 03 | oa | 05 | o8
0,1 0,33 0,29 0,20 | — —_— — — —_ —
0,2 0,37 | 0,36 | 0,33 | 0,28 | 0,20 | — - —
0,3 0,4110,39) 0,36 {0,33|0,30 0,20 — | — —_
04 0,42 | 0,40 | 0,38 | 0,35 | 0,33 { 0,29 | 0,20 —
0,5 0,44 | 0,42 | 0,40 | 0,37 | 0,35 | 0,31 | 0,28 1 0,20 | —
0,6 0,45 0,431 0,41 | 0,39 | 0,37 | 0,33 | 0,30 | 0,27 | 0,20
Umcsio nPUTOYHBIX OTBEPCTHH
F
n—t - B (41)
FO FO
Pacxon Bo3iyXa Ha OJiHO OTBEPCTHE
Ly= -t (42)
n
DKBHUBAJIEHTHBIH AHAMETp NPHTOUHOTO OTBEPCTHS
d, = 0,019 l/—L—‘t . (43)
, v

3xecy F -—muolafib NOMEpeyHOro CeueHHsi NOMELIeHHs:, #%;
B — mnpuna nomemeHus, #;
L, — pacueTHBI#l pacXoj NpPHUTOUHOrO BO3AyXa, #3/4;
CxopocTb B paboueln 3oxe onpefensieTes no rpaduky Ha puc. Il
[3] B 3aBHCHMOCTH OT Ha4aJbHOH CKOPOCTH U, U OTHOCHTEJLHOH AJH-

. Jas npsMOyroJbHEIX OTBEPCTHH C COOTHOMIE-

Hbl IIOMEIICHHS

3
HUeM CTOpOH A0 | :5 HaneHOOOHHOCTH CTPYH NPAKTHUECKH TaKas
K€, KaK Y KPYIJIbIX OTBEPCTUH OAMHAKOBOH IJIOLIAIH.
Heo6xoaumMo onpefieuTb MaKCHMaJbHBIH PagUyC CTPYH, UTOGE
yOeanThest, YTo CTPYysl He NPOHUKaeT B pabouyio 30HY
R=0,57 V' Fy < (H —2,0). (44)
[To HalizeHHO# BesHuuHe d, HYXHO MOLO6paTh pelieTky {rads. 9),
HMEIOLIYIO XKHUBOe CedeHue
f;lc = 0,78 . dz . (45)
flpumep 39. [lomelneHue UYMTAaNBLHOTO 3ajla WMEeT pa3Mephi B
nnane 32,0X12,0 m, Boicory H=5,2 m; pacuernas Temneparypa 8
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3ane ¢, =23°. Paccunurars pacnpegeneHrne NpUTOYHOrO Bosayxa G,=
=18000 xe/«, ecnu pabouasi pa3HOCTb TeMIepaTyp Npuusra Af,=7°.
173 -
A

B

TN
N

!
92 >§§§

7
0 0 20 30 40 50 60

|
0 80 9
e

Puc. 11. 3aryxaHue oCeBOM CKOPOCTH B CTECHEHHBIX TYpGy-
JEHTHBLIX CprﬂXI
F
1 —cmoSoanan crpys; 2-— npu 4 =71,5; 83—7 — COOTBETCTBEHHO MNpH
— 3
VF

4y

=50,3; 25,2; 9,2; 4.8, 2,4,

Ta6anna 9. lpurouHbie pemeTKH ¢ peryjaHpyemMbiM BbHINYCKOM BoO3Aayxa [opb-
KOBCKOr0 mexauMyeckoro 3aBojga Ne 1 tpecra Canrexperanb

Pasmepst, mu Maowans Pasmepul, Jtu Maowans
7 KUBOTO KHBOrO
cevenns, | Dec, &2 cevenus, Bec, «z
wupHHa BHCOTa Y mHUpHHA BHCOTA s
100 300 0,02 1,60 210 300 0,044 2,35
100 450 0,03 2,10 210 450 0,066 3,30
100 600 0,04 2,60 210 600 0,088 4,30

Onpesensiem o6beM MPUTOYHOTO BO3AYXa

L= . 18000 45100 uofa.
18 1,193

TlpuHuMaeM MPHTOYHbIE DEUIETKH C BEePTHKAJBHbIMH KaJio3H
T'opbKoBCKOro MexaHuueckoro 3aBoma (Ta6s. 9). Pemerku ycra-
HaBJHBAaeM B NPOAOJbHOI cTeHe momelleHus (cM. puc. 8, -cxema 1)
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Ha Boicote 4,6 m (He Menee 0,7H). CorjacHo MpHAOKEHHIO 3, MOA-

min

BUKHOCTb BO3JyXa B paboueli 30He npunumaem U = =0,15 #/cexk,
oe® = 0,30 m/cex.

OnpefesieM MJONaJAb TONEPEYHOrO CeyeHHs MOMEleHus, MpH-
XOASILYIOCS HAa ONHY pellleTKy mo ¢opmyse (40), npuHHMasn a=12;

[=12,0 # (mo 3amauu0) x=0,33 mo tabJ. 7.
al  0,12-12,0

Fo=— — = 4,36 u2.
X 0,33
Uc/10 NPUTOYHBIX pellleToK Mo popmyae (41)
n = BH = 32,0-5,2 ~ 38 wr.
Fo 4,36

Pacxon Bo3lyXa Ha OAHY pewieTky no ¢opmyuae (42}

L,= Lo 15100 _ 599 M3
n 38

CKOpOCTb B peileTkax ompejessieM no gopmyae (39)
2 2

Af, = 0,0153 (273 + £,) "vf — 0,0153 (273 -+ 23,0) j’z =70,

oTKyaa v, =4,3 m/cex. DKBUBAJEHTHDbII AMAMETp pemeTKu 1no pop-
myae (43)

d,=0,019 ]/ i:0,0lgl/ igz —0,182 4.
Un

’

{
[poBepsieM MOJNYUEHHYIO BEIHUHHY d; 110 YCI0BHIO d,< —— ;

25
0
0,182 < 1—55— . YcroBue BBIJIEPHKEHO.

daKTHYECKYIO CKOPOCTb BO3AyXa B paboueil 30He onpenessieM Mo

N 12,0
OTHOCHTEJIbHOH AJIMHE TOMEIEHHS = ' —66.
T 4, 0,182
F .
ITo puc. 11 mapamerp VP _ Y3052 =70,9.
ds 0,182

[Tonb3ysicb XpuBo# 2, noayuaem UL —0,075, OTKyJa
v,

v,= 0,075 - 4,3=0,323 x/cex,

YTO BbIII€ 38AaHHON CKOPOCTH. Y CJIOBHE NOJBHKHOCTH BO3JyXa B pa-
Gouef 30He He BbIJEPKAHO.
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3anaemest uMca0M pemietok #=45 wt. Toraa
15100 a 336
Ly=—" = 3 = 96
o 5 336 M4, d,=0,019 l/ 43 0,157 &,

Lo 120 265 ¥ — 0,065,
d, 0,157 o0

OTKyJa
v, = 0,065 - 4,3=0,28 u/cex.
YenoBHe BBITIOJHEHO. .
®axruyeckass NJ0MAAb NOMEPEUHOTO CEYEHUS [TOMELIEeHHS, NpPH-
XOASINAACH HA OJIHY peIleTKy
32,0-5,2

Fy——22092 37 42
45

MaxcumanbHelit panuyce cTpyu o popmyae (44)
R—=0,57 VF,=0,57 VV3,7=0,71 x,
uyto MeHee, wem (H—2,0). IlpuHsTEIE NPHTOYHBIE OTBEPCTHA OTBe-
4ai0T 3aJaHHBIM YCJOBHUSM.
Inomane KkuBoro ceuenusi pemerkn no dopmyse (45) RoJKHA
BoiTh

Fr=0,78d2 = 0,78 - 0,157> = 0,019 x>,
ITo Taba. 9 npuHumaem petuerky 100X 300 mm; paccTosiHMe MeXK-
Ay peweTKaMu ii’S—O =0,71 u.

Bronyck BO3ayxa uepes nJadoHB NPOU3BOAHTCH
B GOJIbIUMX MOMeNIEHHsX, KOT/la Iofadya Bo3/yXa npeBbiliaeT 35 m3/4
Ha 1 2 mJowasu nosa nomemenus: (cM. puc. 8, e). Boinyck Bosayxa
MOXET OCYIIECTBJSATbCS FOPH30HTAJIbHBIMH HaCTHJIAIONHMHCS KM
HAKJIOHHBIMH CTPYSIMH. '

Boimyck HacTU/AOMMMUCH CTPYSIMH IPUMEHSIeTCsT NpH IJIOCKHX
NOTONKAX; B 3TOM CJyuae m1aoH YCTAHABJAUBAETCS B MIIOCKOCTH I1O-
ronka (puc. 12, a), a Bo3ayx K miadoHy MOJBOAHTCS OT BO3LYXONpPO-
BOJI4, MPOJIOKEHHOTO BBIIIE IOTOJIKA NOMerieHusl. Bbiyck HaKJIOH-
HBIMH CTPYSIMH MPHMEHSIeTCSl B CayyasiX, KOrja NOTOJIOK HMeeT Bbl-
crynapmue 6anku, GepMbl, MPeNsATCTBYIONINE HACTHIAHHIO CTPYH HA
NOTOJIOK; NAadOH YCTAaHABJIUBAETCA HHXKe BBICTYNAIOLIMX JAeTaded
(puc. 12, 6), a BO3AYyXONpPOBOJ MOXKeT ObITb yJOXKeH B Npejesax Mo-
MeleHus.

Mnagon xoucrpykuuu BHHMMI'C umeer oauH nIockHit OHCK
{puc. 13), xoToprlil MOkKeT ObITb YCTAHOBJIEH Ha PasJHYHOM BBHICOTE.

>
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[lns BhImycka BO3AyXa CTpyeH, HacTHJalollelics Ha MOTOJIOK, AHCK
BulBuraercs Ha 0,05 [, Huxxe o6pesa nmiaadoHa; LJs BBIIYCKa BO3-
JlyXa HaKJAOHHBIMH CTPYSIMH JUCK YyCTaHaBJIMBaeTCA Bblle oOpesa
naadona Ha 0,01 o (3mech [y — nuamerp naadoua).

Ins pasmeluerus mjaagoOHOB B MJaHe IOMEILEHHS NOBEPXHOCTH
MOTOJKa pasOUBaeTCst Ha KBaApaThl JUOO NPAMOYTOJBHHKH C COOT-
HOLIEHHeM CTOPOH He Gonee 1,5: 1,0.

— X I
Iy,
)\ I T 07 %Qz ) \ e
Aty <15t | g :
~ \4 b " H W SNE \Tf’”ﬁ
w2 3 ‘ 7 S A
Ny /7 SR
) T — ]
N ) A AT a16
. i\‘ 3 J 35\ o 4 / 4
s I N . §
405 | V§04 <
IR, N 4
PRA )%
T N .
0<At045° 12N Vmane 2
l’" 2 —_VLAaHla o v e
AjgA 4 At, 00 008 006 004 007 G| OOQL_0002 0003 (004
2 7 0 Jz
Lo B 5|« 2 0] o a2 a3at, oL i
MfCeK -
S . ;’;2 at, 02 A z
AV Aty
04 .F P Hyps Hopy Ho.
. b g s ;o7 g0

Puc. 12. Cxempl u HoMorpaMmmsl misi pacuera miadonos HUUTIC:

a — NpU BhIMNYCKE BO3AYXa HACTUIBHBIMH CTPYSAMHY; 6 — npu Bbifiycke BOBJIVX& HanpasJieH-
HBIMII CTPYSMH.

PasMepbl KBagpaToB ONpejessioTesl pacyeToM NaadoHOB 10 HO-
MorpaMmaM puc. 12 [14]. B saganuu K pacueTy LOJKHbBI OBITh YKa3aHbI
CpelHsAs CKOPOCTb BO3JyXa B paboueil 30He u,, TeMmepatypa B pabo-

yeil 30He {5 U PACCTOSIHHE OT MJIOCKOCTH MJagoHa A0 paGouell 30HBI
Hy=H_,—2 u.
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MakcuManbHblfl pacXol BO3AyXa, KOTOPLIA MoOXKeT ObiTh MOJaH
OfHUM I1aoHOM, ONpefensieTcss 3aBUCHMOCTAMM:

npu vg=0,2 s/cex Lo=40 Fo, u%/u;

npu v, =0,3 M/cex Ly=48 Fo, m%/4, rne Fo— niomanp nona no-
MellleHus, o6cayKHBaeMast OlHUM maadonom, 2.

—t

-

A
e
& | v :F;

4

Puc. 13. Tapesnpuarsifi nuadon
HUMUTIC:

{/ — BO3AYXONpPOBOA; 2 — pacnpejpenu-
TeNlb-PerysTop; 3 -— MepexomHOH mna-
TpYGOK; 4 — NOBOPOTHBLIH  CTEpP¥XKeHb
AJ51 NOAbEeMa KJarnana; 5 — KoY 1Jist
S MOBOPOTa CTepPXKHA; 6 — NMaadoH; 7 —
3 AICK; 8 — HanpaBagiolHe JONaTKH;
/5 V) 9 — perynupoBOUHBIN  KkJyamaw; 10—
noronok. Dy=195, 285, 375, 440, .495,
Z 505. Kosdh¢HUHEHT MEeCTHOro conpo-
THUBJEHHsT (CKOPOCTb Ug) ANS CXeMbi @

9 {=25; nnsa cxemsl 6 {=3,5.

10 7 57

005,

Mpumep 40. [Tomemenve pasmepom F=36,0X48,0 # u BHICOTOH
H=6,0 » umeer mJockuii norosok. Heo6xoauMo mnoaatb G, =
=78000 e/« Bo3zmyxa. Temueparypa B paGoueii 3ome f,=21=%1°%
AONyCTUMAas CPEAHSIs MOABUMKHOCTb BO3AyXa v, =0,25+0,1 a/cex;
pabouast pasuocTb TeMnepatyp 4f,==8".

OnpefenseM KONUYECTBO BO3AYXa, HOofaBaeMoro Ha 1 x2 nuoina-
U noJa
On _ 78000 __ =37,5 m%m? - 4.

1l 1,201 - 36,0 - 48,0 '

[MpunuMasn BO BHHMaHue (opMYy ToMelleHHsT B MIaHe (GJIH3KYIO
K kBanpaty), ycranasauaem naadounsr HUMI'C. Ilpu sangannoi
NOABMKHOCTH BO3AyXa MAaKCHMaJbHbIi pacxoxg Bosnyxa 40+
48 m3/4- m? ynoBaeTBOpsieTCS.

Tak kak noMerneHde HUMeeT TJAOCKHH MOTOJOK, NPHHHMAaeM Bbl-
MyCK BO3JyXa FOPHU30HTAJbHBIMH HACTHAAIUMHCS CTpysiMu. Pac-
yeT NMPOM3BOAHMM IO HOMOTpaMMe puc. 12, a.

[IpeaBapuTenbHo NMpUHUMAaeM CKOPOCTb BO3lyXa B TOPJIOBHHE
naadouna vo =5,0 M/cek (rouka A). Ilo sapannoit v,=0,25 m/cex n
npu paboueli pasHoctd Temmeparyp Af,>5° (rouka b), HaxoauM
T —85 (rouxa B). Tax xax Ho=H —20=6,0—20=40 x, To0

]
‘ H, 4,0

Dy=—" = —— =0,47 u.
8,5 8,5

L=
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Ilpuanmaem Onuxafimiuii cranfaptublt naagon Ho=495 mm
(cM. puc. 13). Ilpu stom My _ 40
D, 0,495
=0,25 #/cex (touka Bb’) cxopocth vy=4,7 m/cex (Touka A’).
[IpoussopurenpHocTs 1 nnadouna
nD32 3,14 - 0,495 ,
L,= Y 3600 = — 4,7 - 3600 = 3260 m?[4.

G, __ 78000

1L, 1,201 - 3260 -

nmromanb Inoja noMemnends Ha | miaadoH coctaBiasieT Fo= — =
Z

ZM:86,5 M.
20
OnpefensieM OTKIOHeHHe TeMmmepatyp B paGoueir 30He Af.,. 13
Toukn B’ gBuxemcs ndo Ttoukn I wum manee go /. Haxoaum
Atep
A4, =0,075, otkyna At., =0,075-8,0=0,6°. Temneparypa B paso-

yell 30He OyneT ¢, £Af.,, T. e. 21+£0,6, 4to yjaoBaETBOPSIET 3alaHHe.

[TpoBepsieM OTKJIOHEHHE CKOPOCTH ABMKEHHs BO3JyXa B paboueit

sone. Ot Touku A’ nposoaum Jauuuio 1o E u panee go K u nonyuaem
Avep

=8,1 (rouka B’) u npu v,=

Heo6xonumoe uncao niapoHoB z= =920 wr.;

=0,35, orkyna 4v., =0,35. 0,25=0,09 m/cex. CxopocTb B

B
paGoueit 30He OyaeT M3MeHATbcs B npedenax v, =0,25+0,09, uto
YIOBJIETBOPSIET 3aJaHHBIM YCJIOBHAM.

[Tnadoust pasmemiaeM B 4 psfa mo 5 mWT. B KaxaoM. Iliomans,

o6cayxupaemast 1 nmaadoHom, paBHa @,
9,0%x9,6 » (puc. 14). ConporTusienue _ S
naadoHOB, ONpenenseMoe MO K.M.C. ¢ SO0 OO
M IHHAMHUYECKOMY AABJEHHIO PaBHO Ll
o Y AV O & -4 S =%
Yo N &b IlIETS
Z=0 —71=25X D& O«
Qg D . (J . D
4 72 A4 A4 V9
X ———1,2= 3,37 xl/x> 48| 406 48 1R
19,62 py)
Mpumep 41. TIpousBoACTBEHHOE :
noMellleHHe ¢ pasMepaMy B IlaHe Puc. 14. K npumepy 40.

24,0 72,0 # umeer, KPOBJIO MO Cer-

MenTHbIM (epMaM. Bbicotra moMellenHs OT Nosa [0 HH3a HUXKHETO
nosica ¢epmul cocraBasietr H=6,0 u (puc. 15). TpeGyercs pacnpese-
auth (G=86000 ke/« BO3AyXa NpU TeMmmepaType B paboued 3oHE
ts=23%*1° v,=0,4=1,0 m/cex nu At, =10°
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IMnomaap nona mnomemennss F=24,0X72,0=1728 u2. Pacxox
BO3/yXa
G 86000

s 1,193
[Tomava Bo3nyxa Ha 1 M2 muowany noja
=L 7% 416 wtmr-u
F 1728

[Tpunumaem nogauy Bosgyxa yepes miadouni HUUIC. Tpeby-
eMble yaenbHble Harpysku Ha miaomanb (40—48 u3/m2.4) ynosner-
BopsiloTesl. Tak Kak NOTOJNOK B NOMEIIEHHH He MJOCKHE, pasjauy
BO3/yXa NpeAycMaTpuBaeM HaKJOHHBIMH CTPysiMH. IIpurounbie BO3-
AyXONmpoBOAbLI pasMemaeM B (epMax MepeKpbiThsi, a MiadoHbl ycTa-
HaBJIMBaeM HUXKe 3aTskeK ¢epM Ha BbicoTe H, =55 M.

TS TEE
f}_ __G -
*Jb—eaﬁa——é D P
B30 50| 120 60
720 240

6.0

50 120
240
]
H

S

Puc. 15. K npumepy 41.

Pacuer naiadonoB npoussoauM 1O HOMOI'paMMe Ha puc. 12, 6.
3ajaeMcsa NPeABAPUTENbHO CKOPOCTHIO B TOPJOBHHE NJadoHa Vo=

=6.0 m/cex n onpenensieM —2 =—2'T=0,067 (touka A). Bmicora
‘UO ,
Hy=H,—2,0=55—2,0=3,5 u.
H, 3,5 H,
Beanunna —* = =0,635 (rouka 5) u panee — =72
Hy 5,5 Dy
Hy _3.5

=0,49 m. [IpunumMaeMm THUIOBOK

touka B), orkyna Ho— =
{ ) yaa Lo 7,2 1,2

nnadon Ho=495 mm (cM. puc. 13). Tak Kax NpuHATBIH AHAMETP
nnadona [y HE3HAYNTENDHO OTJMYAETCst OT MOJYYEHHOTO Mo — me-
pecyeT CKOpocTh v He mpouspoftuM. Ilpunumaem v,=6,0 u/cex.
ITnomans ropaosuss 1 naadona
=D} 3,14 . 0,495

fo= T = . = 0,193 w2,




Pacxopg Bo3ayxa Ha | nuadon
Ly= f4v, - 3600 = 0,193 - 6,0 - 3600 = 4160 #?/u.

L 210
Heo6xoaumoe uncso nnadouop z= o= 24—1&)9 =17,3 wr. Ilpu-.
o 4
HuMaeM z=18; maomanb mona, npuxoasmasca Ha 1 naadon Fo=

— 18 96,0 2.
z 18

O6mas njoiaab ropJaoBHH m1adoHOB
Lfo=2f,=18.0,193 = 3,48 n2.
Otromenne 0 = 248
F 1730
Xfy

=0,002 (rouka ['). Haxomum no nau-

#un [ E BeanuuHy =0,0032 (touka E), KoTopasi MOXKeT OBITb

JonyiieHa npu AanHpix ycaosusix. Tak kak 0,002<0,0032, BriGpan-
HOe YHCJIO U JHaMeTp NaadoHOB — TPAaBUJIbHEL
s 0,14, orkyna Af, =0,14-10,0=

=1,4° 1. e. ycnOBHSA 3afaHUsT IO OTKIOHEHHIO TEMIIEPATYphl B pado-
el 30He He BhIAepxuBaloTcs. Pacuer ciesnan HenpasuibHo. denaem

[lo aunun K3 maxoaum

mepecyer. 3anaemcs vp =8,0 /cex, Torga P — %ﬁ— =0,05 (Tou-
Uy ’
H, © 3,50
xa HA}. o aunun M KJI naxonum o =9,0 (touka JI); Ho—= YO

0
=0,39 u. [Tpunumaem naadon HJo=375 un; fo=0,14 m2; Ly=0,14X

X 8,0-3600=4032 113/u; z= 1200
4032

Fy=96,0 #%; Lf,=18-0,14 =252 xu?.

Tf, 2,52
= 1730 =0,0015 < 0,0022 (rouka H).
At

[To sunuu HOIT waxonum

=18 mr.;

Besanuuna

=0,107 (fI), orkyna Af,=
=0,107 - 10,0=1,07°. YcaoBus Saﬂ;HI/IH CYHTAeM BLITIOJIHEHHBIMH.
Mo suuuu JPC Haxomum —225¢ —011 (rouka C), OTKyAa
v

0
U yare =0,11-8,0=0,88 x/cex, yto oTBeyaeT 3a4aHUIO.
Ilnadounl pasmentaem B ABa psiza no 9 wWT. B KaxKAOM; NJ0Makb,
obcayxxuBaeMas ofHuM niadonom, pasua 8,0 12,0 # (cm. puc. 15).

Beinyck Bosayxa uepes nNeppOoOpHPOBaHHbE NO-
TOJOYHBI € TaHeJU MNPOU3BOAUTCS B HEBBICOKHX MOMEILEHHSX
fIpU HeOOXOAMMOCTH MOAAYH OTHOCHTENbHO GOJBIIMX KONHYECTB BO3-
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gyxa. [1aHeau MOTYT BBIIOJHSTbCS KBaJApaTHBIMH, KPYIJIBIMH, IIps-
MOYTOJIbHBIMH JMGO 3aHMMAaTb BCIO NIOBEDXHOCTh MOTOsMKa. OTBep-
CTHs B NaHeasix Aenarorcs auaMmerpom d=0,002--0,01 u u moryr
‘MMeThb PSiI0BOEe W IaxMaTHoe pacnoJso:Kenue. lllar orsepcruin noJ-
»KeH ObiTb He MeHee 3 d, TO/LIMHA MaTepHaa MaHeaIn — He MeHee d.

[TepdopupoBaHHble NMaHEIH XapaKTepH3YIOTCS KO3((MHUUHEHTOM
JKMBOFO CEUeHHS

Ky= ’; 100 = 0,785 (‘i) 100, (46)

n S
rae K, — ko3 (UUMEeHT (KUBOrO Ceuenus nanenu, npou. (radsa. 10);
F, — naomanp otBepeTuil, #2;
F, — miomaap naHesu, #?;
S — 1mar OTBepCTHH, M.

Ta6auua 10. Koadduuuents xuporo ceuennst nasenaeii 100- K .

Olar mesxay 100- Ky Lar mexay 100- Ky

“epirain, 5 npou. “Seperntt, s mpon.
2d 19,6 6d 2,2
2,5d 12,6 8d 1,2
3d 8,7 10d 0,8
3,5d 6,4 12d 0,55
4d 4,9 14d 0,4
5d 3,1 154 0,35

it TOCTHIKEHUsSI XOPOILEro- pacnpeieseHlist Bo3fyXa B paboueir
30He MOMEUIeHUs CjeAyeT NpuMeHsaTb mnaHean ¢ K, <9%. Obmas
nJonaAb naveygefi He AO/KHaA mnpeBbimarbh 0,5 MJOmaAd TOTOJNKA.
[Tpu nepdopauuu Beero noroska Heobxoaumo umers K, <1%.

PaGouyio pasnocth TemnepaTyp Bosayxa npu K, -<0,5Y% caeayer
npuHuMaTh Af,<15°. C yBennuenuem K, HeOOXOAMMO yMEHbIIATH
Aty nnpn K, =5% npunumath He Bhimie Af, =5°

Pacyer nanenefi cBoauTcss K BLIGOPY TaKHX OTBEDPCTHHl B HUX,
yTOGBl CKOPOCTb BBIXOMa BO3JAyXa H TeMmlepaTypa ero obecrneunpa-
JIM 3alaHHYI0 TIOLBUKHOCTh U TEMIEpPaTypy BO3AyXa B paboueir 30HE.

CKOpoCThb BBIXOfA BO3/IyXa U3 OTBEDPCTHI MaHeel, a TaKxKe TeM-
nepatypa NPUTOUHOrO BO3AyXa B paboueil 30HE MOMEILEHHsT ONpefe-
JSIOTCS MO CAeAYIOmUM ypaBHeHuaM [40]

Jng npsMoyroapHbIX maHeNel, Korja o6mas IJomagb UX MeHb-
[le NOJOBHHB MJOL[AaAM NOTOJKA, T. e. SF,< 0,5 F,o , ¥ BuiCOTA 7
?{T pab60qel71 30HBI 10 TTAHeJH MeHee 4eM 4 [IMPUHbI NaHeau b, T. e.

<4
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Vg = Ys _ : (47)

K
KCKIIKB l/ -
K, /K
Aty = At 2 = 48
P KK, l/ g ( )
Jas npamoyronbHeix nanejeit npu JF,<0,5 Foor u H>4b
7)0 = y u]z — ; ; (49)
KCKHKB V —“— m l// 7
Ke o/ K l/ b
Aty = At X n —. 50
P KK, l/ n @ (50)
Jiasi KBaApaTHBIX U KPYTJIbIX naHesell npu H>4b
Vo=1,13 ; (d1)
i rl'l
KKK ]/ K" V
Aty = At Ko I/ Ky VF" . (52)
ey * H
Jlist naHeseli, 3aHUMAIOIMX BCIO IJIOLAAb MOTOJKA
v
Vs =— B ; 53
0 / K)K[ ( )
1,2K, l —
o
At K,
Aty — —2 / = 54
Ky ]/ i ( )

3necs H — BbicoTa OT paGoueil 30HbI 0 NaHeJsH, NIPHUHAMAaeMas
Ha 2,0 m menbiie H, — BBICOTH OT [O0Ja [0 MJIOCKOCTH
NaHeNH, M;
Up — CKOPOCTb BBIXOfA XOJOLHOTO BO3JyXa M3 OTBEPCTHH
faHemnu, mf/cex;,
Uy — HOpMHpYeMasl CKOpOCTb MOJABHXAKHOCTH BO3JyXa B
pabouell 30He, m/cek;
K. —nonpasoqnbrﬁ K03 QHULHEHT, YYHTbIBAIOIIHH CTec-
nenue cTpyil (puc. 16);
K, — nonpaBouHbIi Koa(bcpuunem VUUTHIBAIOWHA He-
M30TeDMHYHOCTb CTPYH NpU rojade XOJOLHOTO BO3JAYXa,
B 3aBHCAMOCTH OT BejuunHbl A (puc. 17, a);
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K, — nonpaBounblll KO3(PPHUHEHT, VYUTHIBAIOUIHE B3aK-
MoJelicTBHe MapaJiiesbHbiX cTpyil (puc. 17, 6);

{4 — Ko3(ppHUMEHT pacXoja; npH MOABOJAe BO3AyXa K Na-
HeJH H3 Kamepbl naBjerus 6=00d w=0,75; npu s<d

s ~< K
06 NG ;?40,1 0'5 \\; 9 \{'%‘0"
P ! N~
ul—|% ™ ‘:Q\\\\\ o PSS
0 Y 02 | 3 |
0o w8 0 4 o 1w 20 30 H
a ! ) 8,

Puc. 16. Ilonpasounelit kKosdpduunent K :

a — Ang KBAAPaTHLIX W KPYIIbiX nanejyiel; 6 — nJis NpsiMOYTOAbHBIX mnaHesden {(F —

niowanp NOTONKA, MPHXOAAMAAcA Ha | nauwenb; B, — paccTOAHHE MeXAy OCAMH na-

HeJleH).
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Puc. 17. Honpasounsie kospduumenter Ky (a), Kg (6) u i (8).

3mech M — KOJMYECTBO OAHHAKOBBIX NAapasiesibHO pPACHONONKEHHBIX maHeneit; b, — wn-
pHHA TNpoOMEXKYTKa MEeXAy napajyielbHO pACHONOXKEHHBIMH NaHeasMH.
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w=1, NIpH NDPHCOCINHEHHH NaHeJd HENOCPEACTBEHHO K
BO3JlyXONpPOBOJY pPaBHOMePHO# paspaum Bo3nayxa u=0,5;
Aty — pasHOCTh TemniepaTyp B pabouell 30He MeXJy HOp-
MHPYEMOH TeMmepaTypoill f, W cpelHeli TeMIeparypoi
NPUTOYHOTO BO3AYXA ¢y, 2pad;

At, — pabouast pa3HOCTh TeMIlepaTyp MeXJIy TeMmepa-
Typoii B paboueil 30He f; U NPUTOYHOrO BO3JyXa, BHIXO-
AALLero U3 naHenu fy, epad,

!
7 — OTHOWIE€HHE CTOPOH IaHeJH —

M — OTHOLIEHHe OCEBBIX CKOPOCTEH CTPYH MJsI BHITAHY-
TOH U KBAaApPaTHON MaHeJ d, paBHOe 2,05]/ !

v

0
{ — K03 PULMEHT, YUUTHIBAOIIN yMeHbIIeHHe KOJNYecT-
Ba ABUXKeHHS B cTpye (cM. puc. 17, 8);

Jnst npsiMOYTOABHBIX MaHesded

A=001 22 |/~H3 ; 55

IR T AT 9
JU1s1 KBaJpaTHBIX H KPYTJBIX naHesney
At H3

A -=0,009 ) ; (56)

UgKi ]/FnKm
OJas UaHeﬂeﬁ, 3aHUMAOMIXUX BCIO IJIoWAaAb MOTOJKa

At d
A=0.1 Qp . —
Y Ky V3

(57)

. IF

ITpu momaue Bo3ayxa u3 MepOpPUPOBAHHBIX MaHeNell MPpH——— ==
ot

=0,3+1,0 xoe6anusl CKOPOCTH [BHIKEeHHS] H TeMIepaTypbl BO3LyXa

B pabouell 30He HAXOAATCH B Npefenax u,=0,3+0,4 mfcex; At, =
=0,05+0,2°.

HOna obecnieueHHss paBHOMEpPHBIX CKODOCTeH W TeMmeparyp BO3-
Jyxa B pabouell 30oHe NOMelleHUs HeoO6XOAUMo ofecneyuTb paBHO-
MepHBI{l BEIIYCK BO3/lyXa U3 oTBepcTuil nanesneii. C 3Tol Leablo cjie-
AyeT MpOK/IaAblBaTb pacnpefesuTe/bHble BO3IYXONPOBOABI BHYTPH
MOMIIUBHOTO NOTOJKA C PAaBHOMEDHBIM BBINYCKOM BO3JyXa BBepX K
MOTOJIKY.

Npumep 42. IloMemenue uutanspHoro 3ana pasmepom 12,0X
X 24,0 m umeeT BbICOTY B uncroTe 4,5 #. Heobxonumo pacnpereauTsb
G=12000 2/« Bo3nyxa npu paGoueii pasHOCTH Temneparyp At, =4°.
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Temneparypa BO3ayxa B paGoueli 3oHe [,=22--24° wvu,=0,15 =
+ 0,30 m/cex.
YunTeiBasg HeGOJbIIYIO BBICOTY NOMEIUEHHS, MPUHMMaeM MOAAYY

240 BO3AyXa yepea nepdopupo-
60%4 BaHHbie TaHeNH H BBICOTY

2 "3 "2 NOJIMIMBKA  IOTOAKa h=
Z e =0,5 ». Pasmewenne na-

HeJeH B MJaHe NOKasaHo
#a puc. 18. Pacnpenenu-
TeNbHbIE BO3AYXONPOBOML!
pasmewlaeM B (aHepHOIl
noawuBke (=6 mm) nO-
TOJIKA.

ITpunumaem mnpensapu-
TeJbHO IaHEAH pasMepoM
b-1=0,6X5,0 &, c paccrosi-
HHEM MexXay ocAMH Bi=
=1,5 u, Bcero 32 mr. Bri-
cOTa OT NoJa A0 TaHenu

08 50 1l02 H:=45—05=40 x; bbI-
; 50 " cota oT paboued 30HB AN
. nasenu H=H —2,0=4,0—
Puc. 18. Pasmeuerne nephOpHpOBaHHBIX TNa- —2,0=2,0 u.
Henleil Ha TOTOJKe (K Npumepy 42): Ooélllaﬂ njaowanb na-
! — MarucTpanbHbll  BO3AYXONPOBOK, 2 -— pacnpepe- HeJaeH ZFH :—32'0,65,02
prrenie seoyiomponoiul pumovepch paote =060 % momaze To-
nanesd; 4 — KaMephl AaBJEHHS. tonka Fpor =12,0:24.0=
=2880 m? T. e.
96,0
Fn = 28—8—6 FHOT = 0’33FH0T < O’SFHOT‘
H 2,0
Coomomeﬁneme;{my7=ﬁ—33 t.e H=336<400b.

[ns onpefeneHusl CKOPOCTH BBIXOAA BO3AyXa M3 OTBepCTHi ma-

Heslu Uo noabdyemcst dopwmysoit (47). 3apmaemcs npelBapHTEJbHO
b 0,6 H 2,0

— . .16, L — 04y L =2
v,=0,25 m/cex. Ilo puc. 16, 6 npu B, 15 B, s
=1,33, sennunna K, =0,51.

Onpenensiem no dopmysae (55) seauuuny A. IlpuHumaem npes-
BapuresibHO Uo=10,45 s/cex u K, =0,087 (cm. taba. 10), roraa
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At g
A_ﬁﬁlvwiv/?Km__Qm°04yosﬁb/ OGOOW__
= 18,46.

ITo puc. 17, a onpenensiem K, =3,50. Beauuuny K, onpeznensem
1o puc. 17, 6; npu paccTosHuM MexAy naHeaamu bo=1,5—0,6=0,9 »,
0,9
3HaquI/Ie—H— = 20 =0,45 1 mMoxno npusAThL K,=1,0.
Taxk xak npu 6=0,5d p=0,75, ckopocTp BbIXOZAa BO3AyXa IO
dopmyae (47)
2
Vo = T = 0.25 = =0,41 nmjcex,
Kekolis 1/ 2 os1.350-1,0]/ 227
“C nriAB l/ P y ’ ) 1/ 0,75
YTO HEe3HAUHTENbHO OTJHYAeTCs OT NDUHATOH NpeaBapUTENBHO.
OTkJOHeHHEe TeMIepaTyphl BO3AyXa B paboueli 30He mo ¢opmy-
ne (48)

) 0,087
Aty = At “M-/C__:Qo. =0,76°,
? P KK i o 0513501/ 0,75 ’

4YTO OTBEYaeT 3aJaHHBIM YCJIOBHSIM.
O61beM BO3AYXA

L="8 — 120 10020 u3u.
s 1,197
O6mas peodxomzuMas MmJouiafb OTBEPCTHH B MaHeNAX
020
Bfm o b o 10020 g 788 e,
Uy 3600 0,41 - 3600

TlpunsaTas npeABapuTeabHO MAOWAAb OTBEPCTHI
Yfp =K, Zbl =0,087 -32-0,6-50=28,35 n?

T. e. akTHYeCKas MJOIlagb OTBEPCTHI Gosbmie, yeM HeoOXOAHMaf,
" dagTHUecKass NOABUXKHOCTb BO3AyXa B paboueil 30He OydeT He-
CKOJibKO MeHbiIe 0,25 m/cex, IPUHSATON NpeaBapuTeabHO.

JrameTp oTBepCTHH B maHeasX NpHHHMaeM d =16 mm, Toraa, npu
npunsitom K, =0,87, paccrosaHne MexJy OTBepCTHSIMH JOJKHO
6bITh s=3d=23-16=48 um (cm. Ta6a. 10).
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PACYET MNMPOLECCOB OEPABOTKM BO3[IYXA B KOHAMLMOHEPAX

Hns  mproGpereHnst HeOOXONMMBIX [ApaMeTpoB NPUTOUHBIH
BO3IYX NPOXOMUT B KOHIHIHOHEDE TEMJOBYI0 M BJAXKHOCTHYIO 00-
pabotky. Pacuer npoueccor o6paloTKu Bo3xyXa yAOOHO NMPOH3BO-
JuTb rpacuyecku ¢ noMmoinpio /—d-auarpammel. B pesysbrate pac-
yeTa ONpedesslOTCsT UCXOJHble JaHHBIE [ pacueTa ¥ moabopa Ka-
noprdepos, Kamep OpOLIEHHs, BO3AYXOOXJaAHTelefl W APYTHX
3JIeMEHTOR KOHIULHOHEpaA.

Cxema nponecca o0paGoTKH BO3JyXa 3aBHCHT OT KJAHMaTHUec-
KHX YCJIOBUH MeCTHOCTH, 3aJaHHbIX NMapaMeTpOB BO3AyXa B NOMe-
IIIeHHH, XapakTepa H KOJHYeCTBa BBbIIJSIOLUXCA BpefIHOCTEH, CIOo-
co0OB OXJIaXK/leHHsI BO3JyXa, MPUHATON cXeMmbl cucrembl KB [30].

Cxema | — osfHo30HanbHas cucrema KB Ge3 penHpKy/IsUuH,
C TOJHTPOMHYECKHM MPOLECCOM OXJaxKIeHUs Bo3ayxa (puc. 19) —
npuMeHseTcs 475 00CAYKUBaKHs OLHOTO NMOMelleHHsT MJOMIAJblo He
Gosnee 2500 x?, nuGO HECKOJbKHX MOMEWIEHUH ¢ ONWHAKOBBLIMH Ia-
pameTpaMH MpPHTOYHOTO BO3JyXa; PELHUPKYJALUsd BO3AyXa HENOIyC-
THMA; HMEeTCs HCTOUHHK X0/10/a B BH/E XOJAOAUNbHOH MALIMHBLL JH-
60 apTe3naHCKoll BOMBI.

fipumep 43. Paccuurtats nmpousBoAuTebHOCTH cucTeMbl KB ©
npouecc 06paboTku BO3AyXa AJst cOOPOUHOIO LeXa ¢ y4acTKaMu HC-
NBbITAHHST 3JeKTPOHHBIX npubopor B ['opbkom. Obbem NoMeureHus
4800 #3. OkHa U HapyXHble ABEpH OTCYTCTBYIOT. KosuuecTBo pabdo-
taomwux aojeit n=40 ven. [locTynjeHue Temsaa yepe3 Orpazkaalo-
[mKe KOHCTPYKIUH B TelJIblH nepuof, Q@ =19250 xkxaa/«. Tensonorepn B
XOJIOAHBIH MepHO IPX PA3HOCTH TEMIIepaTyp BHYTPEHHEro U HapyxK-
Horo  Bosnyxa 1° Qgrp =080 kxaa/«-e2pad. Tenaonocryiaenne oT
obopynoeanns Q, =20100 kxax/#; oT coqHeunoll paanamun Qp=—
=80400 xxas/«; oT ocBemenuss Qu=9800 xkas/u. Boigenenue Baaru
o60pyAOBaHHEM OTCYTCTBYeT. BpelHOCTH — mapbl pTYTH, TOJYO0Ja,
(peona. BpenHoctu ynansiorcss MeCTHBIME OTCOCaMH U 06meobMeH-
HOHl BeHTHAsUHeH B 06beme L, = 55000 x3/4. Pabora — nerkas. I1a-
paMeTphl BO31yXa B pabouell 30He KPYTJOrOAWYHO JOAKHB OBITh
cnenyromue: ¢, =20,02,0% ¢, =45+5%.
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Koupuuonep HaxoauTcs Ha paccrosiiug 30 # orT uexa.
Bo3ayxonpoBoibl H30HPOBAHBI.

OnpejensieM pacdeTHbie NapaMeTpPbl HApYKHOrO BO3ayxa (CM.
npunoxenne 2): Temibii nepuon t,=28,8° I, =13,1 krax/ke; xo-
JIOMHBIA nepuof ¢, =- —28,0° 1, =—6,6 kxas/xke; Ps =745 mm pr. CT.

Tenaoui nepuod. Tennosbifie-

JieHne JI0AbLME 10 Gopmyse (26) N i 4340 G T0613
u Taba. 4 7w g
Q,— qn=130- 40= 5
= 5200 kraa /4. 0 8 ﬁ 7061

Bcero  mocrymjeHne  Terl-
Ja @ =5200+19250+20100+
+80400+9800= 134750 xkar/t. g .mgre
BhifiesieHne BJIAru OMpefensi- Wl N7 :{ x Nl 0
]

eM anajJoruuHo mo popmysae (26)
u no tada. 4

H B T K |\ I

Tenawmiti nmepuopn
28,8/20,0(28,8/8,3 11,5
10,2 6.7110,2/6,6] 6,6
13,1{ 8,9113,1]6,0| 6,7
XO0NOZHHE NepUOL
—28,0/20,0
0,3 6,7
— 6,6 8,9

), ™

Ry, ™

Puc. 19. Cxema 1. K npumepy 43.

W=gw-n=75.40= 3000 2/u =3 Ke/u.

YriaoBo#t ko3 dHIMEHT ponecca H3MEHEHHS] COCTOSIHHS BO3JyXa

B noMemieHuu no gopmyae (11) g, = —Wg = 13‘;75(—)=44916 KKaa[Ke.

Hanocum na /—d-npuarpamMmmy Touky B u, m0nb3ysICh YIJOBBIM Mac-
mTadoM, IPOBOJHM JYY £,.

O6mbem npurtoxka B nomerienue L, ciaaraercs 43 obbemMa BO3JY-
Xa, Heo6XonuMoOTO JJsi pa3baB/eHHst ras3oBbiX Bpegnocredi L., u
obvema, HeobxXomumoro ajasi cosjaHust noxamopa L, Tak
Kax INoMeileHre He WMeeT OKOH M HapyXHbIX JBepel, TpUHHMAaeM
coryacHo ¢opmyae (37) noanop no xpatoctu 0,75 kpar/4, uau L, =
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=0,75-4800=3600 x3/4. O6umuit o6bem uputoka L, = L, + L, =
=55000 -~ 3600 = 58600 #3/« , nan
G, = L;y,= 58600 - 1,205 =170613 xz/4.

KOJ’H/I‘IeCTBO TenJaa, KOTopoe A0JIzZKeH aCCHMHJAHDPOBATH 1 xe BO3-
Q _ 134750

ayxa Aly= G, 70613
&; Haxoaum Touxy [/ u ee Bjarocopep:kaHue d, U TeMIeparypy £, .

Bosayx [T nomxen umers [,=1,—AIl, =89—1,9=7,0 kxaa/Ke.
Bosnyx mocjie KaMepbl OpOLIeHUsT AOJKeH HUMeThb BJarocojepxKanue
d=d,=6,6 ¢/ke. IlpuauMaem, 1TO BO3/LyX NOCTe KaMepbl OPOLICHHS]
Gyner umeth @, =95%, rorna rouka K 6yzer HaxOQUTbcs HA Tlepece-
yeHun BepTHKadu d,=06,6 e/ke u xpuBoit ¢, =95%. Hanocum una nu-
arpammy Touky H . Ilpomecc o6paborTku Bo3pyxa B Kamepe Oyner
orpaxarbcsi npamoit HK. Ilpomon:Kaem 3Ty HpAMyl 10 KpHBOH
@=100%. Touka t, MOKasbIBaeT TeMIIEPATyPy BOBI, KOTOpAs AOJIK-
Ha OLITb MPH BHIXONE U3 KaMmephl OPOLIeHUs] AJs ofecledeHHs] LIPO-
necca B Kamepe no ayuy HK.

Jns nojayuenus mapameTpos [I BO3AYX mocjie Kamephbl opollle-
HHUsI, UMeomHMi napaMeTpsl K, MOMKeH GbITb Harpet A0 t, . Harpe-
BaHWe MPOMCXOAMT B KaJOpHU(pepe BTOPOro MNOJOTrpeBa, a TaKxe B
BEHTUJISITOPE M BO3AYyXONMpOBCAaX. Tak Kak HarpeBaHHe B BEHTHJISA-
Tope cocrasaser okoso 0,5°, a B Boszayxompoeopax 0,02-30=0,6°,
tym =t; —(0,540,6)=12,6—1,1=11,5°. Usorepma f, onpepenser
nonoxenue Touku I1;, CornacHo (32) mpousBOAUTENbHOCTb KOH[IH-
IHOoHepa AO0JMKHA ObITh

G=1,1-G,=1,1.70613 = 77674 x2/4.

TenioBas Harpyaka KajaopH(pepoB BTOPOTO MOJAOrPeBa B TEIJbH

riepro MoxKer ObITh ONpesesneHa no GopMysae aHagorHyHO (33)

Qr=G - ([ny — [)=T77674(6,7 — 6,0) = 54372 rrax/4.
XoJiou/abHAS HATPY3Ka HA KaMepy OpOLIeHHs

Qx— G (I, —1)=T77674(13,1 — 6,0) = 551485 rrxaaxl«.
Xoaoduoii nepuod. TennonoTepu noMelleHHeM

Qorp = Qorp (£ + £,) = 980(20,0 + 28,0) = 47040 rras/4.

=1,9 xkaa/ke. Tlpu nepeceyenun JuHuit /, 1

TennousObITKH
Q = 5200 4 20100 + 9800 — 47040 = — 11940 xraas /4.
— 11940
gg = 000 1000 = — 3980 rras/xe.

Touka B coxpaHseTcss Mo TemJIOMY NepUOJY; HPOBOJHM U3 Hee
Jy4 €. KosnuecTBo MpHTOUHOrO BO3AYXa COXPAHSETCS IO TENJIOMY
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nepuony. KosnuecTBo Tenna, KOTOpoe AOJKEH aCCHMHJIUPORATH BO3-

Oyx

— 11940
70613

B nauHom cayuae BO3AyX OyjaeT BBIAEISITb TENJO, BLIIOJHAA

(pYHKLHH OTONJEeHUs
I,=1,+Al;, =89+ 0,169 =9,069 xrax/xe.

Touka [T Gyner nexaThb na nepecedednu ayua g, =-—3980 kxasr/Ke
u l,=9]1 kkaa/ke. Benuuuna d,; 0as XojofZHOro TepuHoma OyIeT
TaKOH Ke, KaK [/ TelJoro mepuonaa, Tak kKak W u G OLHHAKOBHI.

[Tapamerprl K 6yayT Takke OLHHAKOBHIL.

Hanocum Ha [—d-gumarpamMMmy napaMeTpbl Hapy:KHOTO BO3Jy-
xa H. Ina nonyuenust us H Bosgyxa ¢ napamerpaMu K ero neoGxo-
IUMO HarpeTb 10 [, W YBAAXKHHUTb J0 d. TlarpeBanue mpoUCXOANT
B KajopHdepax HepBOTO MOAOTpeBa IPH MNOCTOAHHON d , a yBJAAXK-
HeHHe — B KaMepe OpOLIeHHs N0 ainabaTuyeckoMy mnpoueccy /.=
=const.

W3 toukn K nposomum jayu ¢=0 aguna®aTHyeckoro npoiecca yB-
JIAXKHEeHHS B KaMepe U U3 TOUKH f7 JIyy ¢= co CyXOro HarpeBaHHs BO3-
nyxa. Ilepeceuenne sTux Jyuel gact Touky T — mapaMeTpbl BO3Ay-
xa mepef Kamepo#l opourenusi. Tenjosas Harpyska Kajgopudepos

Q=G ([, —1,)=T7674 (6,0 + 6,6) = 978692 xra/.

[Tocsie xamepbl opolleHHsT BO3AYX B XOJOJHBIA TepHOL [0J-
KeH ObITb Harper Ao f, =21,1°. B BeHTH/IsiTOpe BO3AYX Harpeercs
Ha 0,5° Torfa Ko BEHTHJATOPA OH AOJXKeH HMeTh napamerpsl [1,. OT
K no Il Bo3nyX marpesaeTcs B XaJjopugepax BTOPOro NOLOTPeBa.
TensioBast HaTPy3Ka UX B XOJOMHBIN MePUOLL

Q=G ([s, — 1) = 77675 (8,9 — 6,0) = 225186 xrar/4.

[Tpu uamenenuu ¢, GYLYT U3MEHATLCA £,, TapaMeTpbl Touek [T u
Harpyska Ha kanopugepsl Q. Ofnako Toyka K OcTaHeTcss HeH3MeH-
HOH, TaK KakK aBTOMAaTHKA KOHIMLHOHepa o6ecrneuyHBaeT INOCTOSIH-
CTBO NapaMeTpPOB BO3/yXa IOCJe KaMepbl — «TOUKY POCBHI» ¥ H3Me-
HeHMe TeljocheMa ¢ Kajaopudepos Npu u3MeHsdomencs ¢, .

Cxewma 2—onunosonanbuas cucrema KB 6e3 pelupKysasuH,
C UcHapHTeNbHBIM (agHabaTHueCKHM) INPOLECCOM OXJAaXKIeHHs BO3-
ayxa (puc. 20), mpuMeHsieTcsl NPH TeX Ke YCAOBUAX, YTO M cxema 1.
[Tpy HcHapUTeJbHOM OXJa)KJEHUH BO3LYXa CHHXKAETCs ero TeMmiie-
patrypa 6e3 uaMeHeHusi Temsocofepxkanusa. Cxema Moxer ObITh pe-
KOMEHJOBaHa B Tex cJyuyasX, KOrfa TakKo# mpouecc obecrneuHBaer

Al = % = - = — 0,169 rkrax/ke.
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noJiyyeHHe 3aJaHHBIX NMapaMeTpOB BO3AYXa B IOMEIEHHH, — TJIaB-
HbIM 00pa3oM, B MECTHOCTSIX ¢ CYXHM, XKapKHM KJIMMAaTOM, a Takxke
[JIs MOMeIleHHH, B KOTOPBIX JOMyCKAETCsl MOBBIIIEHHASA BJaXKHOCTb
BO31yXa, Ju6O OHA He HOpMHUpYyeTcss. B cpaBuenuu co cxemoii 1, cxe-
yMa 2 Gosiee MPOCTa U SKOHOMUUHA.

AT Ga=43200
‘ K I

o Gn=43200 H

L 4=36000

ﬂ 4320 Tenneiit nmepuopn

29,1 18,3 } 19,8
11,8 11,8 12,2
XonoZHBHA MepHOL

32,0 17,67 18,0
\_7,6 11,2 11,4

Nt

Gy=47520

H-o-—‘ TJ K’ 0

N

Mpumep 44. Paccuurarth KOH-
JuiHoHep, obecneynBaOUi B
g0 TenJblii MepHOZL  TEMIEparypy

Bosnyxa ¢,=20°, B XOJOJAHBIH
t,=18.
YeranoBka  mpejHa3HaueHa
LJisi BO3JIYIIHOTO AYIIHPOBAHHUS Y
miaBuibHbIX meueil B Csepn-
a JIOBCKE.
Puc. 20. Cxema 2. K npumepy 44. Pacxon Bosayxa na aymu
L, =36000 n3/4. KomnauuuoHep
YCTaHOBJIEH BHe Lexa, Aauna posgyxonposomos 40,0 x. Bosayxonpo-
BOZbI He H30JUPOBAHDI.

CoriacHO NPHJIOXKEHHI0 2, mapaMeTpsl HAPYKHOIO BO3JyXa s
Tenjoro mepuofa f,=29,1°, [,=11,8 kkaafke; gns xomomHoro Iie-
puopa t,=—32° I,=-—706 kkaa/ke, Ps =730 mm pt. CT.

Tenaoui nepuod. Oxnaxenne BO3AyXa NpUHHMaeM IO ajanaba-
THueckoMy npoueccy. Hanocum Touky H u nposoaum ayu ¢=0 aau-
a6aTHuecKoro OxXJaxKAeHns Bo3ayxa B KaMmepe. Haxonum Touky K Ha
KpHBO# @ =90%, KOHEUHOro cocTosiHUSI BO3AyXa Mocje Kamephbl.

[TpuHHMaeM mpeaBapuTe]bHO JAaBJeHHe BeHTHasATOpa H,=
=100 x['[#? kn.n. n, =0,75. Cornacuo puc. 7 Harpesande BO3AYyxXa
B BeutTuasTope Af, =0,33% uarpepaHue Bo3ayxa B BO3AYyXONpPOBOJAAX
At=0,03-40,0=1,2°

K mpymmpyroumum natpy6kam BO3AyX IOAOHAET ¢ INapaMeTpaMu
Touku [1, mpu #,=19,8° uTo OTBeuaeT 3aJaHHIO.
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Xorodnbiii nepuod. V3 KaMepsl OPOILIEHHST BO3AYX [MOJKeH BbIH-
TH ¢ TeMmIepaTypoil f, =1,—A¢,=18,0—0,33=17,67°, Haxomum Ha
[—d-nnarpamMme touky K c Takoii temmeparypofi u p=90%. IIpo-
BOZ¥MM uepe3 TOuky K jyu mporecca aanabaTuyecKoro yBJazKHeHUS
B KaMepe M JIMHHIO HarpesaHusi BosfyXa B Kajopudepax oT TOUKH
H. Tlepeceuenue ux Jaer mapaMeTpsl BO3LyXa B TOuke 7.

[Tpor3BOAUTENBHOCTD KOHJUIIHOHEPA JO/KHA OBITh

G=11-L;-v,=1,1-36000 - 1,2==47520 refs.

Tensopas Harpys3ka kajopudepoB MoxXKeT ObiTb OnpelleseHa IO
dopmyae, anagsoruynoit (33),

Q=GU,—1,)=47520 (11,24 7,6) =893376 xra./4.
CxeMa 3 — ojfHo30HanbHasa cucrema KB 6e3 pemupxynasnuu c

Baitmacom (puc. 21) — npuMeHseTCa B YCJOBHSIX, aHAJOTMYHBIX CXe-
me 1. Cxema 3 pekoMeHayeTcs B

N

Tex caydasix, Korpa ob6paboTka Gy =21400 G =20400
BO3lyXa B KaMepe OpOILUeHHS or- 7= !
paHuyeHa KaKHMu-IU00 yCJIO- e W
BusAMH (HampuMep, sajaHa TeM- ™ ﬁ 2140
Ieparypa oxJax/1alolied BOAbI). 0 A

[Tpumep 45. Paccunrats npo- Gs4240
H3BOANTENbHOCTh cucTeMbl KB n n | w"19300 | 72

nponecc o6paboTKH BO3NyXa B 6»5235’*0 T k7T Ta
KOHJHIHOHepe N/ GHOXHMHYeC- '
Kol 1abopatopuu B Capatose. 3a- 100

w Yy

JLaHHble TapaMeTphl BO3AyXa B IIO- "

4
H

Tenamil nmepuopg

t 32,924,0|32,9/14,3|17,5/19,7|20,8
d|  8,6(11,5 8,6/ 9,8 9,6/ 9,6/ 9,6
I 13,1112,7/13,1] 9,3/10,0(10,5/10,8
XononHLH NepHOL
t1—28,0|19,0/33,1{12,2|15,9/19,0/19,5 d
dl 0,3 8,4/ 0,3| 8,6( 7,1 7,1{ 7,1
/l— 6,61 9,6/ 8,1| 8,1! 8,1] 8,8 9,0 Puc. 21. Cxema 3. K npumepy 45.

MeUIeHHH B TemIbil nepuold: ¢, =24,0+1,0°% ¢, =60%; B xonogHbBI
nepuon: ¢, =19,0°+1,0; ,=60%. Ilo pacuery nosnydeHo MHocTyIlIe-
HHe Temjia M Bjaru: B Temablt nepuol Q,=40700 xxaafu; W=
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=41,0 Ke/u; B xomopumit nmepuon Q. =19800 xxaa/u, W=28,0 xe/u.
B nomemenun nmerorcst mectubie otcockl L, =18000 #%/4 n pexyp-
Hoe oTomJenHe, obecteyuBawoiiee ¢, =10° Temsonorepu, upuseneH-
Hble K Da3HOCTH TemIlepaTyp 1° B XOJOAHBIH MEPHON COCTABJASIOT
Qo=480 xxaa/u-2pad. Penupxynsuus Bosayxa He Jonyckaercs. Ox-
Jax[eHne BO3AyXa B TeNbIl MepHOJ HY:KHO OCYUIeCTBHTL 3a CUeT
BOJBI ¢ fy = 10°

Konauunonep naxopurcs Ha paccrosinuu 30,0 4 or NOMeUIeHHS.

Tenaoui nepuod. Tlapamerper f1, (cM. mnpusoxenne 2): ¢, =
=32,9% 1,—=13,1 xxasfxe;, Ps =745 mm pr. c¢r. Hanocum na I—d-
guarpaMmy Touxky B (puc. 21) u onpefensieM YriaoBo#i KO3(D(QHIHEHT
npouecca B noMeuleHuy 1no gopmyae (11).

gy —= Q40700 _ 990 wran/we.
w 41,0
[IpoBojaum syy nporecca g, .
. Jlas KoMIeHCaUuH MECTHBIX OTCOCOB pacXoi NPHTOYHOIO BO3JY-
Xa NOoJKeH OBITh
G, =L, 1,—=18000 - 1,189 = 21400 w2/4.
AccuMunupyroniasi cnoco0HOCTb BO3AyXa AOMXKHa ObITh

Al=1,— ]n::i R — 1,9 kraa/ke.
G 21400

Torpa I,=12,7—1,9=10,8 kxas/ke. Hanocum touky [1.

Ha xpusoit ¢=1009% HaHOCHM, COrIaCHO 3aNaHHIO, TOUKY ly —
=10°. [IpunumaeM npejBapUTEILHO, YTO BOLA B KaMepe OPOIUEHHS
Harpeercss Ha Aty =3,5°, Torna KoHeuHas TeMieparypa BOAbI ¢ =
=tw +Atw=10,0+3,5=13,5°. D10 mONKHO OLITH MpPOBEPEHO pac-
YeTOM KaMephl OPOLIeHHUS.

Hanocum Touky H, ; npamas {y—H, 6yger otofpaskaTb npouecc
B KaMepe opowieHusi. Touka K Ha @=9b% pact mapameTpbi Bo3AyXa
10CJIe KAMEePHI.

Kak Buano u3 nocrpoenusi, dy#d,, N103TOMy HeoOXOAUMO K BOS3-
IyXy Toukd K moamelaTbh Bo3ayx Touxu f . Tlpenycmarpusaem 6ail-
rnac B 06Xo4 KaMmephl opouieHus. IlapaMerpsl CMecH ONpeaessioTCs
TOukO#l K|, pacrmosoXeHHOH Ha mnepecedeHun JuHuil K u d; =
=const. [Iponopuusi cMecH ompefensieTcss OTHOLIEHHEM MAJHEBI OT-

KK 19
PE3KOB KH 88 Hs nonyvenns napamerpos Bo3Ayxa Touku [
1
BO3AyX ToYkd K; He06X0OUMO HArpeTb. 3 BeHTUJAATOPE M BO3AYXO-
IpoBOJaXx BO3AyX Harpeercs ot /1) no /T wa At=0,5+0,02.30=1,1°.

72



Ot K; no /I, so3yx moJsKeH ObiThb Harper B KaJjopupepax BTOPOro
nogorpera. [Ipou3BOAUTENBHOCTL KOHJHULHOHEpA, corjdacHo (32),
JIOMKHA OBITh

G,— 1,1 - G,=1,1-21400 = 23540 x2/4.
Pacxonx Bo3iyxa yepes Kkamepy U uepe3 Gafimac, Kak i B npHMe-
pe 20,
Gy =G, —22 _ —93540 . 0,80 = 19300 wz/4;
88 4+ 19
Gs =0, — G, = 4240 xe/u.

Pacxopn xoso01a B Kamepe

Q=G ([, — 1) =19300 (13,1 —9,3) = 73340 rrxax/4.
Pacxon Tenna

Q=0 Iy — 1) =23540 (10,5 — 10,0) — 11770 rraaj4.
Xoaoonoui nepuod. Ilapamerpnl Toukn H: £, =—28 [, =—

—6,6 kxaa/ke. Hanocum Touxky B n omnpellensieM TenJ0H3OLITKH.
Tennonorepu nomeueHueM

Qorp = Qp (25— £,) = 480(19,0 +- 28,0) = 22560 rrax/+.
BrigesneHue Tensa AexkKypHbIM OTONJIeHHeM 1o ¢dopMyJse (28)

Qor = Qs ;;t — 480 (10,0 + 28,0) 822 =190 _ 15075 wiansu.

r— 1 82,5 —10,0
TenousObITKH COCTABATIOT
Q = Qr + Qor — Qorp = 19800 + 15975 — 22560 = 13215 xraxfs; .

=9 — U5 479 wwane:
W 28,0

Af =9 121 0,62 rxrax/xe.
a 21400

Ip=1,—Al =96 — 0,62 = 8,98 xrax/re.
[IpoBoguM J1yd4 &, Yepes Touky 5 , HAXONUM Ha HEepeCeUeHHUH C
auHuedt [, Touxky Il m or mee uposoguM ayu d=const. Ha HeM
JO/KHA JeXaTbh Touka cMecu K. [as Toro, 4yTo6bl He M3MEHSATH B

XOJIONHBI{l TMePUOJ COOTHOLIEHHE

b
, OTBICKHBAaeM Takyi IMpsIMylo

K
[=const, Npu KOTOPOIl COOTHOIIEHHE AJTHHBI OTPE3KOB f{% COoOT-

BeTCTBOBAJNO Obl Temjomy mepuony. Taxkoit mnpsamo#t sasnsercs {=
=8,1 xxas/ke. Pacxon Temsa B KalopHdepax Mepsoro H BTOPOTOG
Hojorpesa
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Q, = G, (I, — I.,) = 23540 (8,1 + 6,6) = 346038 KKar/s;
Q= Gy (ly — ;) = 23540 (8,8 — 8,1) = 16478 xrar/s.

Cxema 4 — onHosoHanbHast cucrema KB 6e3 peuupKy/asLuH
¢ OafimacoM NpU HCIapUTENbHOM OXJAXKAEHHH Bo3ayxa (puc. 22)
IpYMeHsIeTcsl B yCJAOBUAX, AHAJOTHYHBIX cXeMe 3, HO C OrpaHHYEeHHA-
MH, 062}3CJIOBJIEHHBIMI/I HUCIapUTEJbHBIM OXJaXkK[IeHueM Bo3fyXa (IO
cxeme 2).

,I\c-,,-zzm ‘
2214
W ﬂcﬂz‘”a H ‘ B ‘ K 1, Il
8 | £
@ 22t ] 31,0 27,0‘19,6 22,1 23,1
d} 9,3]13,7 13,9 12,8 12,8
G5 =347 |1 13,1 14,8'13,1 13,1 | 13,4
G 24357 on-/gmo
H —— | x|\ my— |0 IMpumep 46. PaccunrtaTh npo-
L necc o6paboTky Bo3yXa U onpe-

JEeJUTh Heo6XOAUMBIH  pacxold
ero B TelJbIH Nepuoj NpH aigH-
aGaTHueckoM OXJaXKAeHun HAJIA
sana cobpauuit 8 Kasanu. B ren-
Jblil mepuod s =27°, @5 =60%.
Tennou36HITKU cocTaBJsilOT Q=
=31000 kxaa/4. Baaroswbijese-
uusa W=20,0 xe/u.

[Tapamerpbl Hapy:KHOTO BOS3-
ayxa (cM. mpuaoxeHue 2): f,==
=31°, I, =13,1 kxaa/ke, P¢=
=745 mm pr. CT.

Hanocum Touky H 1 oT Hee npoBoauM npsamyto HK agnabarudec-
KOTo OXJAaXAeHus Bo3ayxa 0o Kpusoil ¢=90%. [Jlasee nanocum T0Y-

31000
Ky B u OT Hee INPOBOIHMM Jyd €= 5

Puc. 22. Cxema 4. K npumepy 46.

=1550 xxaxa/ke. Ha >TOM

ayde Haxoautcst Touka /1. Cyuraem, 4TO B BEHTHJAATOPE H BO3AYXO-
TPOBOZAX BO3AyX HarpeeTcss Ha 1°, M OTbICKHBaeM Ha Jyde &,
TOUKY, KOTopas GyAeT HaXOQUThCA HA paccTosHun Af=1° ot MpsIMOK
HK no septukann. 1o u Gyner touka /1. [lapamerpbl Bo3Ayxa B
Touke /1, momyumm oT CMecH Bosiyxa Touek [ u K B mpomopuuu

HIl, 64 mu
IIK 18 sm
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Pacxon BO34YyXa B NOMEUICHHHU
Q 31000
Iy—1I, 14,8 13,4
I1pou3BoAUTENBHOCTD KOHAUIHOHEDA
G,=1,1 - 22143 = 24357 Kz/4.

G,=- = 22143 xz/4.

Pacxon Bosayxa uepes xa- Gy 4100

Mepy opollenus u uepes 6ai- " 7

nmac 523615 —1 -8

8 ‘Tﬁ
GK = Gu % = 24357 >< \T 1
XL:IQIO Kelu; G,3615 \B
64 + 18 . TP kN, a
Gg="5347 K2/4 . H

Pacuer npoijecca B xos0/-
HbIF niepuoj BO BCeM aHaJjo-
FMYEH pacueTy AJs CXeMbl 3.

CxeMa 5— 0fAHO30HAND-
uas cxema KB c peunpkyuas-
LHel NpH MOCTOSHHOM o0beme
HapyXHOT® U PeUUPKYJISLHOH-
HOro BO3dyxa {puc. 23) —
rpuMeHserTcs: s obcayKusa-
HUS OJHOrO IOMeIleHHs ILJIOo-
wanpio po 2500 w2, ecau or-
CYTCTBYIOT Ta3oBble BpeAHOC-
TH, 3amaxH, 6aKTepHoJoTHye-

CKOe 3arpsisHeHye, OpHU KOTO-

PBIX HENOMyCTHMa peUHpPKY- || 1t || K| m

asnus Bosnayxa. Cucrema KB

CAYKHUT AasA ofecneyeHus B Tennwii mepuo

HOMEIIeHNH 3allaHHbIX {5 H gpg ’125 3.0

@s u paGoraer npu mocrosn-| | 33%22’2 3‘§'8 2%'6 33125 )13.0

HOM 00BeMe HaPYXKHOTO W pe-| ;| 13'9 93| 13.2 {10.3]6.5| 7.2 | 7.3

HUPKYJISHHOHHOTO BO3AyXa B .

TEIJIbIil H XOJOMHBIN MePHOMMI. Xononueit mepuon
IMpumep 47. Paccuutathb [fi ""?g’gQQvg‘lg»%éQ%g 2%%? 22

KOHJHIIHOHED, OoOecmeunBalo-| ;' | s'gl 9’3/ 3'2|°6,5/6.5/11.15/11

MIUH  KPYIJAOTOAMYHO mapa-
MeTpbl BHYTpeHHero Bo3fyxa Puc. 23. Cxema 5. K npumepy 47.



te=20%1°u @,=50+5% musa oThAeseHuss OKOHYATENbHON 06paBOTKI
nerasell 3aBoja pexyulero uHcTpymenra B Bosrorpaze. Ilomemenue
ooveMom V=2000 u° nimeer nBe HapyXuble cTenbl. Yncao padorato-
wnx n=30 uen. Bpexunoctn — Tensio u Baara. CorsacHo npegsapu-
TeJbHOMY pacueTy B TemJblll nepuoj H36LITKH Temia Q=28200
kKkaa/«, Boifenenus: siarn W=>5,2 ke/u; pabouast pasHocTb TeMmmepa-
Typ Aty =7°. B xomonubiii mepuon Q=-—3550 xxar/u; W=5,2 ke/4.
Konpnnuonep pacrnosoxes PsIOM ¢ O0CHYKHBAEMBIM MOMELIEHHEM.
[Tapamerpsl Hapy»kHoro Bo3ayxa (CM. OpHAOKEHHE 2): TEIJbIH me-
puon f.=-+34,8°, [,=-413,2; xXonomubl#l mnepuon t,=-—25° I,=
=-5,8 kxaa/ke; Ps=745 mm pr. cr.

Tenaoui nepuod. Hanocum Ha [—d-puarpammy toukn B nu H n
onpejesisieM yrJaoBoil KO3((dUIMEHT mpollecca B NMOMeIeHHH
Q 28200

= = ———— = 0423 rran/xe
W 5,2

W HAHOCHM JydY mpouecca. Tax kak Af,=7° Touka [T HaxoAuTcs Ha
9TOM Jlydye HA HepecedeHunu ¢ [, =¢,—At,=20—7=13°. Haxomnm
I, =173 kxaa/xe. Heo6xonumbiil pacxon Bo3ayxa

Q- 28200

G,— = -
1 Iy— 1, 9,3—7.3

= 14100 x2/4.

Pacxon nmapy»Horo Bo3ayxa no caHutaphoil Hopme (cM. ctp. 46)
G 4=20,0-30=600 #3/4; niist cosgamus MOANOpa ONPENENsIEM 110 3aBH-
cumoctu (37)

G=VKp 1=2000-1,5-1,205=3615 xe/4.

[IpunrMaem OOJBIIVIO BeJHYHHY. YCIOBHsT NONMyCKalOT PEUHDKY-
JSIUHIO, TIO9TOMY NpHHHMAaeM cxeMy, rno kotopoit 3615 xe/4 BO3nyXa
ylaJsieTcsl B COCeJHHe IOMEIIEeHHs uepe3 MPOoeMbl ¢ 33aCIOHKAMH H
yepes HemJoTHOCTH, a G,=G,—G, =14100—3615=10485 xe/« mo-
CTYNAIOT B KOHAHUKOHED HA PEUHUDPKYISAIHIO.

Taxk Kak KOHAMLIMOHED pACIOJOKeH B IOMEINEeHHH, CoCelHeM C
00CTyXXHBAEMbBIM, CUHTACM, UTO PELUPKYAALHOHHDBI BO3NYX BO3Bpa-
TuTCcs ¢ napamerpamu B. Ha npamoit BH naxogum Touky P ¢ coot-

HOLIEHHEM JJHH OTPE3KOB, COOTBETCTBYIOIIMX DacCXofy HapyxHOro

H DeUHupKYJALHOHHOrO BO3IyXa AP 10485 36,8
YU T a5 12,74

Touka P gact napameTpr! BO3AyXa nepell KaMepod OpOUIeHHS.
Bosnyx nocie xkamepbl OpolieHUA AOJMKEH HMeThb d, =d,, NpH

P =95%. IIpoBoaum syu upomecca B kamepe PK u Ha KDUBOH

@=100% HaxoouM TeOPeTHUECKYIO TeMIepaTypy BOIbI, BBIXOAsIIe

76



u3 kamepbl, iy =8,6°. Pacxon xonona B xkamepe Q=G (I, —I,) =
=14100(10,3—6,5) =53580 rxax/u.

Ot K no 11, Bo3nyx noJikedn OLITh Harper B KajJopH@epax BTO-
poro momorpesa u ot /1y no /7 — B BeHTHUASITOPE, Il IPHUHATO HATPe-
Banue Ha 0,5°, Pacxon Tensa B kKasopudepax BTOpPOro IoJorpena
Q=G (Im —1,)=14100 (7,2—6,5) =9870 xraa/u.

Xoao0ueui nepuod. OnpenensieM & = 1—;5%) =—682 kKraa/ke
U IPOBOJAUM JyY Mpolecca B NOMELeHHH. Pac;colt Bosnyxa G, u co-

OTHOILEHHE PEeUHPKYIIUUN gL coxXpaHsiemM Mo TemJoMy IepHOLY,
Torja dy u mapameTpsl K 6nyyT OJIMHAKOBBI C TENJLIM IepPHOJOM.
ITposomum ayu /, =const agnabaTHyeckoro yBJaKHEHHs] B KaMepe.
Ha sTom ayue moskHa JexaTb TOYKa P BO3AyXa NOC/Ae CMeIIeHHS
Bosayxa Touek I un B. Haxonum TaKng npﬂiwgy;o TB,QI{ToﬁbI Touka P

B , 8
AenuiIa ee Ha OTPe3KH B MPONOPUHH - = B8 965"

Touxka T maxonuTcs Ha mepeceueHnn Juunit BT u d, =const.
HarpepaHre BO31yXa OT COCTOAIHHSA B TOUKe f 10 COCTOSIHHSI B TOU-
ke T Npou3BOAUTCSA B Kajopudepax mnepsoro mnojporpesa. Pacxon
Tea Qi =G, (/,—I, )=3615 (—8,2+5,8) =9399 krax/4.

Harpesanune Bo3fyxa 0T cocTossHUSI B TOUKe K A0 COCTOSIHHSI B
Touke //; npousBoAUTCSA B Kasopudepax BTOporo noporpena. Pacxon
Temna: Qo=G, ([, —I,)=14100 (11,25—6,5) =65565 rkrxax/4.

Harpesanne Bo3ayxa ot Touku [/; no /] TpPOMCXOAMT B BEHTH-
JasTope.

Cxewma 6 —onnosonanbuas cucrema KB ¢ pemupkyasuuedr u
falfinacoM NpPH NOCTOSIHHOM PacXole HapYKHOTO M PelHpPKYJISLUHOH-
HOro BO3Ayxa (puc. 24) mpuUMeHsSETCS B VCJAOBHSIX, AHAJOTHYHBIX
cxeme 5. Hannuue Gaiimaca faet BO3MOMKHOCTb OTKA34aThCsl OT HArpe-
BaHMs BO3JAyXa B TeMJblil NepHOA B KaJopHdepax BTOPOro MOAOrpe-
Ba; 15 NOHMXEHHs BJArOCONEPKAHUS MPUTOUHOIO BO3AYXA HCIOMb-
3yeTca HapyxKHBbIA BO3LYX, HMEIOLIHH HU3KOE BJIATOCOLEpKaHKe.

Ilpumep 48. Ilo ycaosusim npumepa 47 paccyuraTh mnpouecc 00-
paboTKH BO3AYyXa 1o cxeme 6.

Tenavui nepuod. Kak u s npuMepe 47, onpenenseM e, G,, Gy, Gy
u HanocuM Touku H, B, P, []. [lajee, 3a1aBImuch nepenajgom TeMie-
partyp B BeHTHJaAsATOpE f,—F, =0,5°, Haxomum #;; =13,0—0,5=12,5°
u HaHocum Touky /1.

Tax kak xaaopudepbl BTOPOro MOAOTPEBA NO YCJAOBHIO B TEMNJbIH
nepHoj He paboTaloT, mapametpbl //; mojyuaeMm mytem CMeIlINBaHUA
Bo3nyxa K ¢ Bosgyxom P, mpomremuiuM uepes Oainac. IlpoBonum
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npsaMylo U3 Touku P yepes [/, 1o xpuBoil p=95% Hu nonyuaem TOUky
K — napamerpsl BO3ayXa mocle Kamepbl opouteHus. CooTHO-

utenre AnunH otpeskos K/Iy n I1\P 1aloT IpONOpuHUIO CMecCH If(];: -
- I;ig = gﬁi OTKyAa PAacxoll Bosayxa uepes Gaitnac G = 14100 X
e 1_;{_9 = 3290 x2/u.; G = G, — Gs = 10810 K2/4.

k
Temuneparypa BOAbl NOC/Ae KaMephl OpoIleHHsT A0JXKHa ObITh fyy =
O

’

614100
—{gw it H sl r|lep| k|| m| o
8 ]
G=3615

~_° % Tenasofi nmepuop
Gp™10485 1 G5=3290 £] 34,8/20,0/34,823,9/ 8,9 12,5 |13,0
510300 a| 8,007,480 7.6 69| 7,1 |7.1
63615 > 11 13,2 9,313,210,3/ 6,31 7.2 | 7.3

\ e MK e U XonoAHbit MepuOL
£4-83 t (—25,0/20,0/0,0(14,9|10,1|11,3{28,5 ‘29,0
a 0,31 7,4/0,3| 5,6/ 7,6/ 7,1 7,1 | 7,1
Puc. 24. Cxema 6. K npumepy 48. |/ |— 5,8/ 9,3{0,2| 7,0| 7,0] 7,0{11,1511,25

Xoarodnoiii nepuod. Cmech Bo3nyxa Mocjie KaMepbl OpOLIeHMs
K ¢ BO3#yXoM, mpoiefuinM uepes fainac P , HojXHa HMeTb BJja-
rocofepxanue d,y. JIuHUA 1pouecca CMeIUHBAHUS JOJKHaA NOHTH
no /=const. Pacxogsr Bo3gyxa M COOTHOILIEHHE B CMECH COXpaHs-
10Tcsl Mo TemgoMy nepuoldy. Otbickusaem na /—d-guarpaMme Takyio
anpuio [=const, uroOsl Touka K fesusa ee Ha OTPE3KH, NPOMOPIH-

G
OHaJibHblE COOTHOIIEHHIO il

N0 TEmJOMY MEepPHOAY M OIHOBpeE-
(4]

MenHo, 4To6bl ToYKa P jenuna nuHuio cMmecH TB Ha oTpesku, npo-

MOPUHOHANbHbIE COOTHOLIEHHIO —G—p TakuMHu JTHHUSIMH SIBJISIIOTCS
H

KKy 6,3 mx _ 329
K,P 20,7 mu 10810
BP 23,55 mm _ 3615
PT 68,45 mu 10485 °

C xema 7— ognosoHanbHas cucreMa KB ¢ penwnpkyasiues npu
TIepeMEHHOM pacxojle HAapYyXKHOTO M PenHpKyJslUOHHOro BO371yXa
(puc. 25) — npuUMeHsieTCs1 B YCJOBHAX aHaJCTHUHBIX cxeme 5. O0-
WM pacxoj MojaBaeMoro B nomeiieHHe Bosayxa G, B cxeme 7 mo-

gauausg KP , y xoropo#l

u aunug TB,

y KOTOpO#
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CTOAHHBIA, a COOTHOILEHHE pacxofa G, =14100
ceexkero G, W PEUUPKYJSLHOHHO- . _ -1;
(0] H PELUPKYJIAUHOHH G,=3675+ Qw I

ro Gp BO3J1yXa USMECHACTCS B 3aBU- +74100

8
CHMOCTH OT HM3MEHEeHHUs TeMIlepaTv- \\3 B ﬁ .

pbl Hapy¥KHOTO BO3AyXa f;. 3ITO )

JLaeT BO3MOXKHOCTb B TeIJIbII ITe- Gp=0+ 10485

PHOJ, KOrla TEeIUIOCOMAePKAHUE Ha- §~3615+ 8

py:HOro Bosayxa [, CTaHOBHTCS /4100 75k Wk Nl 0
nuxke [, MakCHMAaJbHO HCMOJB3O-

BaTh HaPyXHbI BO3JAYX [JA OX-
JAXKAEHUS I[OMELIeHHsT M CHU3UTH
TEMJIOBYI0 HAarpysky Ha XoJOIUJb-
HYIO YCTaHOBKY.

Npumep 49. Hua ycaosuit npu-
Mepa 47 MocTPOHTh Npouecc ofpa-
G6OTKH BO3AyXa TMNPH TepeMeHHOM
COOTHOIIEHHH CBEXKero W pernupky-
JISIMHOHHOTO BO3JAyXa.

Ha ocnosanun ypasuenus (12)
CTpoUM Ha [-—d-puarpaMme KjiHma-
THYecKylo Kpusylo. M3 mpumepa 47
nepewocum toukd H., H,, P, , B,

H Hy B K Py H, P, Hy Py H, P,
t| 34,8 —25,0’ 20,0( 9,3 123,9,27,5|22,1|24,121,2]20,5]20,2
13,2 |— 5,8‘ 9,365 10,3104} 9,6 9,3) 9,3 81| 87
H, Hy Py Hy Pr H, 7 Py T Py
t115,2]10,0 13,6 |—11,0,12,3 |—14,0] 9,0 12,7 |—7,6 | 13,0
/) 6,5 48] 6,5|—2,00 6,5|— 29 -1,8| 6,6 |—1,7| 6,5

Puc. 25. Cxema 7. K npumepy 49.

K. Ormeuaem Ha KInMaruueckol KpuBOH Touxky /,, B KOTOpOi
I.s=1I,. Tlpn wu3meHenum mapaMerpoB HAPYXKHOTO BO3AyXa B
npenenax or H, no H, Temnocopepxanne Hapyx uoro Bosayxa I .,
BbIlIe TEMJOCOAEePIKAHUS BHYTPEHHEro, PerHpKYJIHPYIOLIero BO3IY-
Xxa [y, T. e. HapyXKHBI BO34yX TpeOyeT OXJa*KAEHHS U PACXOXN €rc
HeaecoofpasHo MMeTh MHHHManabubiM. COTJacHO NPOH3BefeHHOMY
pacuery G,=3615 xe/«. Hanpumep, npu HapyKubIX napamerpax H
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TlapaMeTpbl BO3Ayxa llepe] KaMepoyi ODOIICHHs ONpeldensioTcs TOY-
P, BP, 11 mnm

P.H, P.Hy 33 mm

Ormeuaem Ha KJAMMAaTHYECKOil KDUBOH TOouky H,, ;um KOTOpOH
1,.,=I,. Ha orpesge H,H, Tennocofep:kauue HapyxKHOro B0O3ayXa
Iy HUXKe TemnocolepKaHusi BHYTPEHHEro Bosayxa /,, NO3TOMY [Js
OXJIAXKAEHUS TOMEeIUeHHs CAedyeT yBeJWyuBaThb J0JI0 Hapy:KHOTro
Bo3fyxa B cMecH. llpm mapamerpax HapyxuHOoro Bosayxa H
oXJa)KAeHue BO3AyXa B KaMmepe OyaerT NMPOUCXOMUTb Mo anuadatu-
YecKOMY Tpoleccy, 1o auauu M K, XohqoJuibHasi yCTAHOBKA JOJXK-
Ha OLITb BHIKJIIOUEHA M KOHAUUHOHep Oyler paboTaTh NOJHOCTLIO HA
CBEKEM BO3NyXe 0e3 peuHpKyIsLHUY.

[py fanbHejileM CHHAKEHHH TeNJOCOAEPHKAHHs HAPYHKHOIO BO3-
nyxa HeoOXOLHUMO CHUKEHHE DacXOfa HAPY:KHOTO BO3AyXa 3a CUET
peunpkynanuonnoro. Hanpumep, ans Touku M3 cooTHOuIeHHe

P 50
Gy _ PsB _ 50 e G,=14100 - 22 —8812 xe/u.
Gy H,B, 80 80

CHuskenue pacxona (G, MOMXKeT IPOUCXOAMThH A0 MHUHMUMYyMa, KOI-
na G, =3615 ke/u. [TapaMeTrpbl HapyKHOro BO3AyXa Ipu 3TOM GYAYT
OTpaKaThbcsi TOUKOH 1, AIs1 KOTOPOI

HyPy 155 Gy 10485

KO# P;, IIst KOTOpO#

Ho— =
P.B 53,5 Cy 3615

B npenenax or H, no H, HeoOXoZMMO BKJOUAThb KaJaopugpeph
nmepeoro mojgorpeBa. Ilapamerpel Bo3Ayxa mocie Hux (Hanpumep,

Touka 1',) ompenessiioTCs 10 IOCTOSIHHOMY COOTHOLIEHHIO IJIMH OT-

peskos Tpy 152 _ Gy 10885 g ke H IGOTPeB A0J-
PB 52,5 Gy 3615 * pes X

XKeH ObiTh 10 TOYKH I, M COOTHOLUEHHE DEeHUDPKYJSIHH COXPAaHs-
ercs.

CxeMa 8 —onnosoHanbHasi cucreMa KB ¢ peunupkyasuues u
6alinacoM — NpUMeHsieTCsl B YCJAOBHSIX, AHAJNOTHYHBIX cxeMe 5. Hanu-
yge Galinaca W H3MeHeHHs pacxolja HapYZKHOTO BO3JAyXa AAIT BO3-
MOXKHOCTb OTKa3aThCsi OT HarpeBaHUd BO3AyXa B Kajopudepax BTO-
pOro MOJOrpeBa B TelJbiil IePHOJ M 3a CYeT HCIIOJb3OBAHHS HapDyX-
HOrO BO3/lyXa MAKCHMaJbHO CHU3UTb TENJOBYX HArpysky Ha XoJio-
JUJBHYIO YCTAaHOBKY. Pacuer mporeccos o6paboTKH BO3JyXa aHaNlO-
rHYeH cxeMaM 6 u 7.

[lpu NJAWHHBIX PELUPKYJIAUHOHHBIX BO3LyXONPOBOAAX CONPOTHB-
JIeHHe UX MOKeT 0KasaTbcs GOJBIIHM, YeM CONPOTHBJIEHHE KOHIAHIH-
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OHepa OT BXOZAa Hapy»XHOTO BO3AYyXa A0 PEUHPKY/JISLHOHHOIO KaHa-
na. B aToM caydyae Ha DPELHPKYJISLHOHHOM BO3AYXONpPOBOAE CJje-
LyeT YCTAHOBHTb BEHTHJ/SITOP H IPH IOCTPOEHHH Mpouecca 06paboT-
KM BO3JyXa y4yecTh HArpeBaHue pelupKyJsLHOHHOTO BO3AyXa B
PEenUpKYJISLHOHHBIX BO3AyXONPOBOJAax M BEHTHJATODE.

CxeMma 9—onnosonanbhHasi cucrema KB ¢ penupxynsnues,
0e3 kKajopudepoB NEePBOro MOAOTPEBa — IIPUMEHSETCH B YCJAOBHAX,
aHaJOruyHblX cxeme 5. [Ipn OTHOCHTENbHO BBICOKHX DAaCueTHBIX TeM-
nepatypax HapyKHOI0 BO3/yXa B XOJOXHLL MepuoA t,, a TakxKe NpH
HeGOJIBIIOM DACUETHOM KOJHYECTBe HEOGXOAUMOrO HApYKHOrO BO3-
IyXa, MOXKHO, 32 CUeT PEeLHPKYJISLHOHHOTO BO34yXa, OCYIIECTBJSATDb
HarpeBaHHe HAPYXKHOI'O H NIPH 3TOM OTKa3aTbC OT YCTAHOBKH KaJo-
pudepos MepBoOro nojorpesa.

B ycnosusx mpuMepa 49 {(cxema 7) kasopubepsl HepBOro IOAO-
rpeBa HYXKHBI NpH f,==—I11° (Touka A, Ha puc. 25) u Huxke ee. Ta-
KUM 00pa3oM, AJs NAHHOIO CJayyasi B MECTHOCTAX, B KOTOPHIX pac-
yeTHasl HapyxHasl TeMIepatypa BHIle —11°, MOXKHO HpPUMEHATH
cxemy 9 (puc. 26).

Hoctpoenne nponecca o6paboTKu BO3AYXa AJS AAHHOH CXEMbI BO
BCEeM aHAJOTHYHO cXeMe 7, IpUBeleHHbIH Ha puc. 25.

CxeMma 10 —onno3oHanbHasa cucTema KB ¢ peuupkyasuves u
Oahinacom Oes HarpeBaHusi Bo3AyXa B Kajaopudepax (puc. 27) —
MpHMEHSIeTCs B YCJOBHAX aHAJOIMUYHBIX CXeMe 5, [Jis MeCTHOCTel,
B KOTOPHIX Hapy»KHAsi pacyeTHAs TeMIeparypa XOJIOAHOTO NEPHOLA
OTHOCHTEJIbHO BBICOKa, a HU3OBITKH Tema 3HAUMTEJbHHL,

Mpumep 50. Heobxoaumo oGecneuyuTsb B TEMJblH MEPUOL MOLLOD
BO34yXa B NOMEIIEHHH H3MepHTEJbHONl JaGopaTopuun o6beMOM
8800 m3 B TOuaucu. ITomeliense He HMeeT OKOH M HApYXKHBIX [Be-
peil. Yneso padoraromux — 148 yes. TlapameTpsl BHyTpeHHEro BO3-
nyxa: t,=20=+1° ¢, =55+5% xpyraoroauuno. BpegHnoctu — Temno
H BJara; ¥36bITKH Temsa B Temabll mepuox Q=92600 xxas/4, B x0-
JAoAHbl nepuon Q=63000 xxaxa/4. Tlo ycmoBusM pasmauu Bo3ayxa
pabouas pasHocTb Temmepartyp Af,=05°. Konauunonep Haxoautcs
Ha paccrosHuH 40,0 # OT 06CNYKUBAEMOTrO IIOM eI EHHSI.

ITapameTprl HapyXHOro Bo3ayxa (CcM. mpuaoKeHue 2): B TEILIBIH
nepuon t, =33,4° I, =147 kkaa[ke; B XoN0nHK# nepuon t, =—7°,
I4,=—0,7 kkaafxe, P¢ =715 num pr. CT.

Tenaoui nepuod. Brliesenne Biary JiOAbMH TIpH Jerkoii pabote
(traba. 5) W=75-148=11100 e/u. ¥YraoBoli KO3IPGHHUMEHT TPOLECCA
B ToMenenu no gpopmyde (11)

y= - 1000= 2% . 1000 = 8350 rwcasse.
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Hanocum Ba [—d-guarpamMmy Touky B, npoBoauM Jjyd npolecca
&5 M HAa HeM OTBICKHBAeM TOUKy /I, umeromyio ¢, =t, —Af, =20—5=
=15° I,=38,55 kxax/xe. Heobxonumplli pacxos Bosayxa, MojaBae-
MOro B NIOMeIEHHE,
0 92600

G, = T Se—sm 68600 Kz/u4.
G266, . 7950 + 1380
6, G,=68600
Qw s = qQw 5 n
e § LI
G,=0+(G,~G,) Gy=00650+67220_G5=17100+ 51313
G~+f;, | : % N GH=743/f/+32405' PP £ 5;:369 S

?
I

Puc. 26. Cxema 9 mpouecca o6pa-
GOoTKH BO3ZyXa B KOHHHLHOHEpe.

H | BB | P| K| |no|n
Tenmaw it :nepnoz[
t |33,4120,0021,3|23,8/10,6(13,7|15,0
d|10,9] 8,4 8,4 8,9/ 8,0 8,2| 8,2
/(14,71 9,9/10,2[11,1] 7,4] 8,3|8,55
Xoan0AHBE NepuoL L
t |—7,020,0/20,5|17,5(13,1{16,3/16,8 d
d| 1,6/ 8,4 8,4/ 7,7] 9,5| 8,2| 8,2
r1-0,7] 9,9/10,0/ 8,8/ 8,8 8,8] 9,0l  Ppyc. 27. Cxema 10. K npumepy 50.

Heobxoaumblii MUHMUMAAbHBIE 00BbeM HapyXKHOro BO3AyXa MIs
o6ecrieyHBaHHsl CAHUTAPHON HOPMbL L, =148-40=5920 3[4, nau
G, =1,205-5920="7140 ke/4.; u3 ycAOBHA co3gauHs mopmopa (CM.
crp. 46) L,=0,75-8800=6600 x*/4, uan G, =pL, =1,205-6600=

79 ~
=7950 kef«, uTo cocraBJsieT 6865;]0 -100=129% obmero pacxona

npHTOYHOro Bo3nyxa. [lpunumaem G=7950 xe/4. Onpenensiem napa-
MeTphl Bosayxa [I; u B, nocjie BEeHTHAATOPOB U BO3AYXONPOBOJOE.
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Harpesanue Bo3yxa B BeHTHAsITOpe NMpuHHMaeMm Af, =0,5°, B BO3-
AYXONpoBoaax At, =0,02-40=0,8° uroro 1,3° (cm. crp. 43). Hano-
cuM Touxu By u f1,.

YuuThiBas NOTepH BO3AyXa B Bospyxomposoze ot II; mo I1, pac-
X0[ BO3yxa no ¢popmyne (32)

Goy =G, = 1,10 - 68600 = 75460 x2/u.

Bosnyx G, B cBoeM coCTaBe AOJ/IKEH HMeThb MHHMMaJbHOe KOJIH-
4ecTBO HapyxHoro Bosayxa G, =1,10-7950=8745 xe/u u ocranbHOK
PEUHPKYAAUHOHHBIH Bo3Ayx G,, =75460—8745=66715 xe/u.

Beero B nmomenienne nccerynaer G, =68600 xe/4 Bosmyxa. Taxk
KakK Mo 3alauHio HeoOXoAuMo obecrnedyuThb MOAMNOP BO3AyXa B KOJH-
yectBe 7950 Ke/4, Ha PEUMPKYASIMIO MOXKHO 3a0paTh Toabko G, =
=G, —G =68600—7950=60650 xe/4, 1. e. Meublile, yeM HaMm Tpe-
Gyercsi. HeoOXonumMO yBeIHUYHTbL NMOAAYY HAPYXKHOTO BO3AYyxa AO
pacxofa G, = G,—G, =75460—60650 = 14810 xe/u.

[Iposoaum aunuio BiH cvMecH HApPY:KHOrO H PENHPKYJISIHOHHOTO
BO3/lyXa M HAXOJAMM Ha Hell TOUKY P; NpH COOTHOLIEHHH JJHH OTpe3-

B,P Gy 19 atn 14810
KOB = = = . W3 Touku P uepes
B.H G, 98 mm 75460

touky [I) nposoaum nuHHI0 PK cMmecH KaMepHoro Bosayxa K u BO3-

ayxa, npouwenmero depe3 Oaiimac. CooTHolneHHe JJMHBI OTPE3KOB

JaeT TPONOPIHMIO CMecH L _ Gs 2 _ 17110 5 von Bos-
KpP Gy 97 75460

IyXa uepe3 KaMepy
G,= G, — Gg=75460 — 17100 = 58360 x2/x,

Xoaodneui nepuod. Pacxon Bosayxa G, u G, TpHHHMAaeM 0O
TeIJIOMy mepHody, Toria no ¢opmyne (11) '

L= _ 63000 1000 = 5680 xrxaajre
11100
Q 63000
[oe=J — =99— —— =90 .
n B Gy 9,9 68600 0 Kiaie

B xosopublit iepHOX BO3AYX B BO3AYXONpPOBOAAX HarpeBaTbhCsl HE
6yner, notomy ¢, =1,— 0,5. Uepes Touky //, npoBoaun aguabary—
JIMHHIO CMEeCH KaMepHOro BO3AYyXa H BO3AyXa, NMpoLIefllero gepes
Galinac. PeuupKyJsUMOHHBI BO3/AyX Harpeercss B BEHTHJAATOpPe H
npuobpereT TeMIepartypy fm==t, +0,5°

[IpoBogum npsiMmyro HB; — JHHWIO CMeCH Hapy:KHOTO H Pperup-
KyJISILHOHHOTO Bo3ayxa. Touka nepeceyenusi P ¢ npsiMoil agnabaT-
YeCKOr0 YBJIAXKHEHHS B KaMepe OPOIUeHHs XapaKTepu3yer napaMer-
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pel BosAyxa mepej KaMepofl. COOTHOIIEHHe MJHHBI OTPE3KOB JAaeT

[POMOPUHNIO HAPYKHOTO BO3JAYXA B CMECH G _ BP __ 25 mn
\ 5 G B,H 229 aa

Omnpenensem G, =75460 - 229 =8240 ke/4, uto Gosbile TpeGye-

MOH CAaHMTAapHOH HODMBI ¢ yueToM NOTepb B Bosayxoeodax l,10X
X 7140 =7850 xe/u.

Penupxyasanuonusll BO3ayX HE0OX0AUMO 3a6paTh U3 NOMEIIeHHS
B koauuectBe G=75460—8240=67220 «e/4. YunTblBass TO, YTO B
XONOLHBIN MepHOJ TIOATIOP B MOMEIIEHHH He Tpe6yeTe‘ﬂ, Takoe KOJIH-
YeCTBO BO3AYXa PEUHPKYJHPOBATH MOXKHO.

PelHpKyISIHORHbIH BEHTHJASATOP JAOJIKEH HMETb IPOU3BOJHTENb-

7220
HOCTb L, = 67229 =55800 #3/4.
COOTHOIHeHHe JJIMHBL OTPE3KOB Ha TpsaMoli PK jgaeT mpomnopuuio
PIT, Gy 16 sa
CMeCH BO3/LyXa MOCJe KaMepbl OPOLIEHHS L = =
PK Gy, 50 aeat

G = 75460 ﬁ—24147 Kelu;

G =75460 — 24147 =051313 nej4.

Cxewma 1l —oxno3onanbHast cucteMa KB ¢ penupkyasiupes u
NOYyBJAXKHEeHHeM BO3AyXa BHYTPH NoMmerueHusi (puc. 28) — npuMens-
eTcs Kak H B cXeMe 5, JJIsi NIPOH3BOACTBEHHbIX MOMEUIEHHH, B KOTO-
peIx TpeGyeTcsi NOBbILIEHHAsi BJAAXHOCTh BO3Ayxa (p, >60%).

Takasi cxeMa IaeT BO3MOMXKHOCTh YMEHBIUMTb T[IPOH3BOLHTENb-
HOCTb cucTeM KB, a Takxe cHHKAET 3JeKTPHUECKHH 3apsX, BOSHH-
Kalomuil B BO3JyXe NOMELIEHHS B PE3YJbTAaTe TeXHOJMOrHUECKOTO
npouecca, B YaCTHOCTH, B TEKCTHJIbHOM TIPOU3BOJICTBE.

YB/aXKHeHHe BO3JlyXa B MOMeEILEHHAX NPOU3BOAKWTCS PACHblIeHH-
€M BOJABl C TOMONIbIO CIEeNHaNbHbIX (OPCYHOK, paBoTaiomux cxKa-
THIM BO3yXoM. [lns oGecreyeRHss paBHOMEPHOCTH YBJaXKEEHMs He-
00X0JHMO YCTAHABJMBATD OLHY (OPCYHKY HA IJOIMANM TOMELIeHHs
He GoJsiee 25 M2 Pacxonx sonbl moJKeH ObiTh He Gojee 2 2 Ha | ke
UHpKyaHpYIOlLlero Bo3ayxa [37].

Mpumep 51. Paccuutarp cucreMy AOYBJIAXKHEHHS B BepPETEHHOM
OTHe/NIeHHH TPHKOTa)KHoi (abpuku B Tawuikenrte. [lapamerpsl BHYT-
peHHero Bo3ayxa [8]: B Tensslit nepuon t, =24°, ¢,=60%; B x0m04-
Hblll nepHon {,=22° @,=60%. Buinenenus Baard He3HaYHTEJbHBL.
KoanuecrBo paGoratomux — 20 yesa. M36biTKu Temaa B TEWJbld Ie-
puon Q=77700 xxar/4, B Xon0muHbI mepuol Q=7900 xxarfu. Tlo
YCJIOBHAM pasjavyd Bo3ayxa pabodasi pasHocTb Temmepatyp Af, =7°.
Konnunuonep Haxoautcs Ha paccrosHun 20,0 u ot nexa. Honnop B
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noMellleHun He Tpebyercda. [lapamerpol

HAPYKHOrO BO3AyXa (CM.

npujoxenue 2): B Temablit nepuon f,=37,7°, I, =147 kkaa/xe; B
XOJOAHBIH nepuon {y =—13,0% 1, =—27 kxaa/ke.

Tenaovui nepuod. Hanocum Ha [—d-guarpammy Ttoukn H u B
(puc. 28). Tak Kak KOHIHUHOHEp PACHOJIOXKEH BJH3KO K 06CTyKH-

520
H B | B| P| K| B, | 17 49 _ 51800
Bo3dyx ’/ 4940
e et ot AL 7
Tenavft nepuon Boda r o
¢ 37,7124,0(24,425,7 16,1| — 17,0 8
d 9,211,911,911,611,8 - - 11,6 51982
/I 14,713,0]13,1]|13,410,9] — |11,5 =891
. sege B 5 56980
XonomHbill NEPUOST G a3 5434
#|—13,0,22,0 — |18,5|15,1|22,0/15,6 ek §| K= i
dl 0,8/10,0/ — | 8,9]10,1(10,1[10,1 —_ e
/|— 2,7110,9] — | 9,5/10,1|11,8|10,2

BaeMOMY IIOMELIEHHIO, peLHDPKY-
JISIIIUOHHOTO  BEHTHJAsITOpA  He
npenycmarpusaeM. B penmpky-
JSIIIMOHHOM BO3JYXONPOBOAE BO3-
ayx wHarpeercsi Ha A47=0,02X
x20,0=0,4° (cm. cTp. 43), TOorRa
TeMnepatypa B Touke B fy;=
=24,040,4=24,4°. Tlpoogum
JHUHHIO cMecH BiH HapyXHOro H
pPenUpKYJ/JISLHOHHOTO  BO3JyXa.
Ha wueil 6ynmer snexartp Touka P
XapakTepusymolmas mnapaMmerpLl
BO3JlyXa Mepei Xamepod opo-
IIEHHUSsL.

[Tpuusas pabouyio pasHocTh Temneparyp Af,=7° Temneparypa
TIPHTOYHOrO BO3AyXa NOJKHA ObITh paBHa f,=ft,—Af,=24—T=17°.
YUHTBHIBAS, YTO BO3JyX HArpeercsi B BEHTHJAATOPE H NPHUTOYHOM BO3-
AyXonmpoBoge, npuHumaeMm A4¢=0,9° remneparypa BO3Ayxa IOC/]E
KaMepbl OpOIIeHHs NOJKHA ObITh

ty=1t,—0,9=17,0—0,9 = 16,1°.

BoigenenneM BJaru JMIOAbMH, H3-32 He3HAYMTENbHOH ee BeJIHUH-
Hbl, npeneOperaem. Haxoaum wa /—d puarpamme Touky K, umeio-
myw o, =95% u £, =16,1°

HOnsa accumunsiuny u3OBLITKOB Tersia pacxof Bosayxa 1 no dop-
myJe (33) no/KeH ObITb

Puc. 28. Cxema 11. K npumepy 51.
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' Q 77700
G, = =
Ii— 1, 13,0 —11,5

YuurbiBasi NOTEPH BO3JyXa B BO3AYXONPOBOJE, PAacXoX BO3AYyXa
B Touke K goixken 6bith G =1,1-51800=56980 xz/«, rae HapyxHO-
ro Bosayxa G,=0,1 - 56980 =5698 ke/4 u peHHpKyNAUUOHHOTO Gp =
=56980—5698=51282 xef4.

Ha snunun B\H naxonum Touky cMmecd P, Ha pacCcTOSHHM OT TOY-
ku By paBuom B\P=0,1-B;H=0,1-113=11,3 mn. [Ipouecc B Kame-
pe opoieHus GyAeT NpoxonuTsh no jaunud KP. Temnepatypa oxjaax-
Jalolieil BoAbl, TPH BBIXOAE U3 KaMephl, JOJXKHA ObITh tv =155°

JJs1 mosyyeHust 3aJlaHHOrO BJArOCOAEPIKAHMA Bo3Ayxa B mpe-
AYCMaTPHUBAEGM CHCTEMY AOYBJAXKHEHHS BO3AyXa B noMerteHun. Pac-
XOJ BOJBL OMKeH ObITh

W = G, (d, — d.) = 51800 (11,9 — 11,6) = 15540 2/,

wau 0,3 2 Ha | K2 UMPKyJHPyIOUIEro BQ3AyXa, UTO OTBEYAeT peKo-
MeHAyeMOH HopMme.

INpuunmaem k ycranoBke ¢opceynkn LIHUXBUW (koHcTpykKumu
S1. SI. UnnosnuroBa) mpoussoguTeAbHOCTIO 5,0 4/u [28].
Heo6xoaumoe yncao gpopcynox

w 15540

2= = =3 wr.
1000 1000 - 5,0}

= 51800 xz/u.

TennoBas Harpyska Ha XOJONUJbHYIO YCTAHOBKY KaMepbl Opo-
UICHHUS

Qu= G (I, — I,) = 56980 (13,4 — 10,9) = 142300 xraa/«.

Xoao00dnoui nepuod. HanocuM Touky B; mapameTpbl pelupKyJis-
UHMOHHOrO BO3/yXa NPH BO3BpaTe B KOHAMLHOHED NpPHHHMAaeM DaB-
HpiM mapamerpaM Touxkd B. Ilpoeomum smuuuio cmecu BH u na He

G
oTrmeuaeM Touky P, no ‘coomomeHmoG—" =0,1. Y3 Touku P mnposo-

auM aguabaty Ko JuHuM @=95Y% RO npouecca YBJAAXKHEHHS
B KaMmepe opoileHns. Kak BHAHO U3 MOCTPOEHHS, BJAATOCOAEPKAHUE
d. >d,, T. e. 1OyBNaXKHEHUs1 B MIOMELIEHHH He TpeGyeTcsi, Ha06OPOT,
BO3JYX NOCTYIHT B NOMeEUIeHHe ¢ Bjaarocogepxaunuem d,=d, . llpu
3TOM, NpH £y =22° BeIMUHHA @y, =619, T. €. HECKONBKO BbIILE, YEM
no saganuio. CyHTaeM BO3MOXKHBIM 3TO HonycTHTb. Ecan TpeGyeTcst
NOJYYHTb TOYHYIO BEIHYHHY ¢, =60%, HeoOXoauMo mocje KaMephl
HMETb napamerpbl Bo3AyX Kj, 4To MoxKeT ObITb TOCTHTHYTO H3MeEHe-
HHEM JI0JIM HapYKHOTO BO3AYyXa B CMeCH /10 COOTHOIIEHHS TOUKH Pj.
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Temnepatypa Bo3ayxa B Touke K Ha 7° HHXKe TeMIepaTypbl B
Touke By. B BenTHAsiTOpe BO3AYX Harpeercs Ha At=0,5°, toraa ¢, =
=f,+0,56=151+40,5=15,6°. Pabouass pasHOCTb TeMmIlepaTyp TIpH
3TOM Al, =tg—t,=22—15,6=6,4°, uTo MeHee fonycTUMOM Mo ycs10-
BUIO 3aJ1a4H.

Heob6xoaumblit pacxo BO3AyXa NOJKeH ObITh

Q 7900

G,= = -=4940 xe/u.
fgg— Iy 11,8—10,2

YMeHblleHHe pacxolla BO3JAyXa B CPABHEHHH C TeIJIBIM IepHO-
JOM OCYIIECTBJASIETCS HANPABJAAIOIIMM annapaToM Ha BEHTHJS-
Tope.

J1si OpUHATBIX B HACTOAINEM NpPHMepe KAMMATHUECKHX YCJAOBHH
B COCTaBe KOHIAMIHOHEpa He NOTPeGOBaJHCh Kajopu(pepbl NepBOro
H BTOPOrO IOJOTPEBa, HO MpPH JAPYrUX YCAOBHAX KasJopHdepsl MOTYT
norpe6oBaThCS.

Pacxon Bosnyxa B kaMepe OpoOLIEHHs JOMKeH ObITh

G, =1,1.4940 = 5434 «2/4,

B TOM HYHCJHe pacxoJ HapyxHoro Bosayxa G,=1,1-494=>543 ke/4
M peuupky/sinpontoro G, =5434—>543=4890 xe/f4.
Hopaua napyxuoro Bo3ayxa Ha OJHOTO paboTarolero

- 494 4
Z':& — __0’1—4.9_0___ = 24’7 ]{2/4 HIAU Lz=£=20’6 M3/‘t,
n 20 1,197

YTO COOTBETCTBYET CaHI/ITapHOﬁ HOpME.

Cxema 12 —onHo3oHanbhas cucrema KB 6e3 pelupKy/asluu
C JBYXCTYNEHYaTbM KOMOHHHPOBAHHBIM OXJaxKAeHUEeM BO31yXa
{puc. 29) — mpumensieTcss B yCJHOBHSIX, aHAJOTHYHBIX cxeme 1. B
DaHHOW CXeMe OXJaX/JeHHe BO3AYXa B TEIJbIl MEPUHOA OCYIIECTBIS-
eTcs B ABYX cryneHsX. [lepBHuHoe oxsaxK[AeHHe NMPOH3BOIUTCS B MO-
BEPXHOCTHOM BO3AYXOOXJaAHTeNe, BTOPHYHOE — B KaMepe OPOMIeHHs
I10 LHKJIY HCIIAPUTE/BbHOIO OXJaXKAeHHUs. X0JOLOHOCHTEEM B TIOBEPX-
HOCTHBIX BO3JYXOOXJALUTENX SIBJAsieTCst O0OPOTHAS BoJAa TOCAe HC-
MapHTeNbHOIO OXJIAXKJEHUSI B IpajupHe. B KauecTBe rpajgupHu Mo-
JKeT ObiTb NPHMeHeHa KaMmepa OpPOIIeHHsI BCIOMOTATEeJbHOIO KOHJH-
uuonepa. B 0CHOBHOM KOHAHIMOHEpe BO3AYX OXJIAXKLAETCs N0 TeM-
nepaTypbl HHKe TeMilepaTypbl MOKPOTO TEDMOMETPA H HCIOJb3YeTCs
B cucreme KB.

Bosznyx, oxjaxAawUKi BORY B PAAHPHE, TaKxkKe OXJaxKIaercs,
OLHAKO [0 TEMIEepPaTypbl HECKOJbKO Bblllle TEMMepaTypbl MOKpPOro
TEPMOMETpa. DTOT BO3AYX HCHOJB3YeTCH JJIS OXJaKIEHHs] BCIOMO-

\

87



raTe/IbHBIX NOMeIleHui (4epmaku H Jp.), a TakxkKe IS BEHTHASIHH
noMerneHni, B KOTOPLIX He fipeaycMaTpHBaercs cucreMa KB.

ITpuMeneHue naHHOH cXeMbl HauboJsee LesecO06pa3HoO AJd MeCT-
HOCTEH C CYXHM H >KapKHM KJIHMAaTOM.

N
1 G,= 43200

OxnaxaeHne Bo3gyxa MO-
)KeT O6biTb [JOCTHTHYTO Ha
6,0 +7,0° HuxKe TemuepaTypbl
MOKporo tepMmomerpa. Pacuer
NIPOU3BOJHUTCS IO METONHKE,
npentoxennoit O. f. Kokopu-
uelM [16, 41].

Koneunass  TemmepaTypa
BOAB B KOHAMIHOHEpe-Ipa-
AupHe ompenensiercss no (Qop-
MyJe

rge ¢, — Temmneparypa = MOK-
poro Tepmomerpa, epad,;
Atw— mepenaj TeMnepa-
TYp, KOTOPHIH COIJIACHO
[41] npunnmaercs 3°.
d TemnepaTypa BO3NLyXa, OX-
Puc. 29. Cxema 12. K npumepy 52. JIAXXACHHOTO B IOBEPXHOCT-
HbIX BO3YXOOXJAQUTEJNSX Ofl-
penensierca no dopmyae
ty = £ -+ At (59)
rae At, — pasHOCTb TeMIepaTyp OXJaxK/Aawoleid BOAL U OXJAXKAEH-
HOT'O BO3JlyXa, MpuHUMaemad Goaee 3°.

Teopemqecxn BO3MOXKHAaA TeMIiepatypa OxjaaxKJAeHHs BOABI oNpe-
AeJdAeTCdA 10 YPaBHEHHIO

. A
tT — tW - EW y (60)

T

rie ty— HauaJbHasi TeMIepaTypa BOAL, 2pad;
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E. — xoaddruneHT 3(Q(PeKTHBHOCTH TemyooOMeHa, onplaelsie-
mbli 10 hopmysie (G9).

MNpumep 52. [las ycnosHil npuMepa 44 onpefenuTb mapamerpbl
NPHTOYHOTO BO3JAyXa B CHCTeMe BO3AYIIHOTO JyIIHPOBaHHA [
TEMJIOr0 Mepuoja, KOTOpPbie MOXKHO AOCTHUbL [PU ABYXCTYIEHYATOM
HCHIapPUTENBHOM OXJIaXK IeHHH BO3AyXa.

Hanocum na I—d-nuarpamMmy Touky H (puc. 29) u Haxoaum TeM-
nepaTtypy Mokporo tepMonmerpa ¢, =17,3°. Koneuynass Ttemnepatypa
BOJbI B TpajyupHe no popmyae (58)

X;}/ =t + Ay =17,3 + 3=20,3°.

CTpouM JHHHIO MPOLECca OXNaxX/AeHHs] BO3AyXa B IIOBEPXHOCTHOM
soaayxooxaaaurene HO no d,=const. TeMnepaTypa oxJaAeHHOro
Bosayxa 1o popmyae (59), npuHumas Aty =4°,

to =ty - Aty = 20,3 + 4,0-=24,3°.

Crpoum upsamyio OK npouecca aanalaTHuecKoro OXJaXKAeHUs
BO3[yXa B KaMepe OPOLIEHHS H HAXOAUM TeMIepaTypy MOKpPOro Tep-
momerpa M; Bosnyxa touru O; ¢, =15,6°.

3anaeMcs BeqHuuHO!l 3(b(EKTHBHOCTH TemsaoobMeHa B Kamepe

tO"—tK

oporieHus £ = - =0,9, Torna

o tm

te =094, -+ 0,14, =0,9 - 15,6 + 0,1 - 24,3 = 16,4°.

HarpeBanne Bo3Zyxa B BEHTHU/ISATOPE U BO3LyXONPOBOAAX MO-
BBIIIAET TEMTEPATYpy BO3AyXa Ha 1,5° Torna mapameTrpbl IPUTOUHO-
ro BO3AYyXa ONpeesioTest Toukoi /1.

Kax BuAHO U3 cpaBHeHHs! JAHHOTO HpHMepa C npumepoM 44, npu
cXeMe JBYXCTYNEHYATOTO HCNAPHUTEJNbHOTO OXJAXKAEHHA TeMmIepary-
pa MPUTOYHOTO BO3AyXa AOCTHrHYTa Ha 1,9° HUXKe, 4YeM IpH OJHOCTY-
IIEHYATOM OXJ1aK AEHHH.

Pacxon Boanyxa cocrasasier G, =47520 x2/u. Tlpu Atw=23° na-
yaJbHasg Temmeparypa Boasl {yw =i+ Aty=20,3+3=23,3°. Pacxon
BOABI B rpafupHe W npu KosauuecTBe Tell1a, [lepefaHHOrO B MOBEpX-
HOCTHOM Bo3nyxooxjanurene Q,=G, (Iy—/,), LoJKeH ObITb:

Qo 47520 (11,8 — 10.6)

Aty, 3
Ilposoaum nunMIO mpouecca B Tpaaupue A, lasa atoro sagaem-

csl 3 deKTHBHOCTbIO npollecca B rpaauphe E. =0,9 u nHaXoaum 1o

dopmyae (60) TeopeTHYECKH BO3MOXKHYIO TEeMIEpPaTypy B KOHUE
npoiecca ‘

= 19000 x2/«.
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Atw 3
th =1ty — —— =233 — ——— =20°.
r ’
dakTHyecKn mnpoliecc OXJaxKAeHHd BoJAbl B TpaAupHe Oyler 3a-
KaHuuBaTbest B Touke [y, TpH

ty=t,— (¢, —t) E.=29,1 — (29,1 — 20) 0,9 = 20,9°.
IlpousBoaNTEAbHOCTD BEHTH/IATOPA TpajUpHH JOJKHA OBITb

Gy—=— G0 5100 _ 95909 xz/4.
U — ) (14,0 —11,8)

CxeMma 13 —mHorosonanbHasa cucrema KB, ogHoKanajgbHasg C
noBopuHKaMu (puc. 30) — npuMensieTcs s OGCaTYKHBAHHSI Hec-
KOJIbKUX NoMen(eHif. B KOHAHLIHOHEpPE TPOXOAAT MPOLECCH NePBOro
MIOAOrPeBa, YBJAAXKHEHHS JU0O0 OCYIIKH H OXJaXKIeHHd. BTopuuHbli
HarpeB OCYIUIECTBJAsIETCS B AOBOAYMKAX OTHEJIbHO IJsi KaXKJAOro Io-
Mellenusi. B pesysabTare B Kax/J0€ NOMEUEHHE BO3yX MOXeT ObIThb
NojgaH ¢ Pas3aHYHOH TeMnepaTypoH.

J
G- 18798 GZ=41572 G}=7230 ®-
0 0N T £~ 1761

€,=2700
€,~9937
€,~5569

8.

il

8

QW ’nﬁ Q, W, 1”2 QW lfla

d
H . T K a m, B, , B, 1, B,
Tenasit mepuop
t 31,3 11,6 | 12,1 | 15,7 | 22 20,1 | 22 19,8 | 22
d 9.3 8,21| 8,21| 8,21 8,38/ 8,21/ 8,43| 8,21| 8,32
1 13,3 7,7 7,85 8,67 10,35 9,8 | 10,4 | 9,69 10,3
Xonopubit mepuofg

t —21,0 | 16,2 | 4,7 5,2 | 18,220 19 20 19 20
d 0,4 0,4 5,13 5,13} 5,13 5,28 5,13] 5,32 5,13 5,23
1 — 4,8 4,2 | 4,2| 4,35 7,51 8,0 7,65 8,0} 7,64 7,9

Puc. 30. Cxema 13. K npumepy 53.
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Bnarocogepxanue MPHTOYHOTO BO3AyXa [Js BceX IMOMeILEHHH
OIMHAKOBO, MO3TOMY IIOCTOSIHHAST OTHOCHUTEJbHAS BJAAXKHOCTb B KaXK-
IOM NOMEUIeHHH He MOKeT ObITh ofecnedeHa; oHa OYAET H3MEHATbCH
B 3aBHCHMOCTH OT YIJIOBOTO KO3 HUHeHTa mpouecca acCHMHUJALHN
TeNJIOBJaroBelIe/eHHl B MOMEellleHHH.

B xauectBe H0BOMYHKOB MOTYT GLITH MPHMEHEHBI OGBIYHBIE KAJIO-
pudepsl, TUTaeMble TEJIOHOCHTE/NEM NOCTOSHHBIX MapaMerpos, Ju6O
MeKTpHYeCcKHe Bo3ayxoHarpeBaTtesd. Cxema MOXKET BHIIOJHATHCS
Takke ¢ peUUpKyJasauued u Gaiinacom.

Mpumep 53. Heobxoanmo ofecneyuTs MOANOP BO3ayXxa B ofbeMme
ONHOKPATHOr'0 OOMEHa B I'epMEeTHYHOM KOpIYyCe U3 TpeX OTAeNeHUH
npudopocTpouTeabHoro 3asoga B Kuese. BpenHoctn — mapel ¢dpeo-
Ha, OeH3MHa, pacTBOpHTeNed, Kauu®oau, pTyrd H ap. Peuupkyas-
1HsT BO3AyXa HeIoNmycTHMAa. 3aJaHHble mapaMeTpel BO3ayxa B palo-
uyel 30He BCeX OTAENEHH{: B TelJbld mepHon f, =22+1° ¢,=50=%
+5%; B xonoaubii mepuox ¢, =20*1° @, =35+5%. Bce tpu oTze-
JieHus 0OC/AyKHBAIOTCS OJHHM KOHIHIUOHEPOM, pPacloOJIOXKEeHHBIM
BHYTPH KOpnyca.

ITapameTphl HapyXHOTO BO3Ayxa (IO NMPHJOXKEHHIO 2) CcJaenylo-
wue: Pg=745; t,=31,3% [,=13,3; d4,=9,3; /s X0J0OZHOrO MEpHO-
nat,=—21°%1,=—4,8;d, =04.

[Tapamerpsl BHyTpPeHHEro BO3AyXa (MO 3a[aHHIO) CJAEAYHOUHE:
nast rengioro nepuoga I,=10,4; d, =8,4; a1 XonogHOTo MepHOAA
1,=8,0;d,=5,3.

[Tapamerpet BO3Ayxa mocJjie Kamepsl opoutenus no [—d-auarpam-
ve aas dy 1 @=95% caenyiomue: nJas Tensoro nepuoxa t,=11,6%
I.,=17; d,=821; gnsa xonoaxHoro nepuona: t, =4,7°; I, =42; d,=
=5,13.

[Tapamerpsl B Touke [l ¢ yueToM IOBBIUIEHHs TeMIepaTypsl B
BeHTHAATOpPe Ha 0,5° A5 Temsoro mepuona chaenywoume: ¢,=12,1°%
1,=1785; d, =821, nmna xojomgHoro mepuoga: £, =52°% [, =4,35;
d,=5,13.

Pacuer nmpoueccos 006paBoTku BO3Ayxa NpuBefeH B Tadha. 11 u
Ha puc. 30.

Cxema 14 — mHoro3oHanbHass cucrema KB, aByxkaHajeHas,
co cMecuteasmu (puc. 31) — npumMeHsieTcsa s oOCTYyKHBAHHS HeC-
KOJIbKHX ToMmerieHuii. O6pa6oTka BO3AyXa B KOHAHIHOHEpPE NMpPOHU3-
Boxutca anagnornyHo cxeme 13. [locie BeHTHAsiTOpa BO3MyX pasje-
JISIeTCsl Ha JBa MOTOKAa, HA OXHOM H3 KOTOPBIX YCTAHABJHBAIOTCS Ka-
Jopudepsl BToporo mojporpesa. Ilepem kaXKabIM NoMeIeHHeM Haxo-
JUTCA CMECHTeNb, B KOTODOM BO31YX CMELIHBAETCS B MPONOPUHMIL,
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Ta6uaunua Il. Pacuer npoueccop o6paGork Bosnyxa K npumepy 53

Tenasi nepuon

l XononHsl nepHox

HaumenoBanue nokasareneft EAunua
H3MepeHH 5l . , 9 [ 3 ’ ) ‘ 9 ’ 3

O6beM nomewenus V M3 1800 1500 | 300 | 1800| 1500| 300
Uneao aopel n — 20 58 5 20 58 5
H3bpiTkH Temia Q (no Ga-
JIAHCY TeNJIOBbIXEACHUH) kraajz | 31400 | 24800 | 4400 { 9300 | 14300 | 1900
Bbigenenne Bjyard  J05bMH
W=ngy 2f4 3160 | 9170 790 | 2800 | 8120} {700
Yraopoli  xosbduunent no
(11) e;,c%-l()()o kicaafke | 9937 | 2700 5569 | 3321 | 1761 2714
YoaneHHe BO3ayXa:

MEeCTHbIMH  OTcocaMH  (no

pacdery BeHTHJIAUMH) Ly 483y 3250 | 13600 | 5700 | 3250 | 13600 5700

obmeobMeHHasd BEHTHJAUHUSA

Los (10 3xe) » 13800 | 33000 | 4400 | 13800 | 33000 | 4400

pacuethoe (mo G66avliemy

w3 Ly n Loo) » 13800 | 33000 | 5700 | 13800 | 33000 | 5700
[Iputox mosmyxa Lyp=Lp+
+1,0-V (no sanauuio) " 15600 | 34500 | 6000 | 15600 | 34500 | 6000
YnenpHplli TMpUTOK Ha 1 wes. :
L= — . 780! 595( 1200 | 780| 595 1200
Kparsocrs BO3AyX0o06MeHa
Nyp = V” 1« | 8,7 23| 20| 8,7 23| 2
Pacxox npuTOUHOrO pBO3Ayxa ‘
Gp =Ly, wzjw [ 18673 | 41296 | 7182 | 18798 {41572 7230
O6uuit  pacxol NPHTOUHOrO
BO3ayXa ZGn = Gﬂl ‘f‘ Gr13+
+ Gy » 67151 67600
TIpou3BoauTENLHOCTS  KOHRH-
uuonepa npu K=1 no (32)
G=k2Gy v 67151 67600
B ToM uucie HAPYXKHOrO BO3-
nyxa Gy , 67151 67600
Brarocomepxanue NpHTOYHO-
ro Bosgyxa dp=d3"—
_g_g; 2jice 8,21 5,13
Ilpupoct Bnarocoiep}KaHus B
nometlesun Ad = G o, 0,17 0,22 0,11 | 0,15 ] 0,19 10,097

n

Baarocopep:xaHHe BO3gyxa B
moMerteduy dy = dn + Ad » 8,38 | 8,43 | 8,32
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Mlpononxkxeunune rabua Il

- |
H . oxasarencd Eausnna Tewanit nepuon XononHbtft NEPHOZ,
AMMEHOBAHHe K J
H3MePpEHHS 1 ‘ 2 I 3 I 1 . 9 \ 3
TIpHPOCT TEMNOCOMEpKaHHs B '
; = can }
nowemtenun A= G wiaakz | 1 eal 0.60| 0,61(0,495]0,344(0,263

Tensocomepxauve Bo3nyxa B
fmomemiennu /g (no I—d-nua-
rpamme mas 1324

Tennocosepkanye MPHTOMHO- :
ro Bosayxa Ip=Ils— A/ . 8,67 9,8 | 9,69|7,51 |7,65 |7,64
OTHocHTeNbHAsl BJAAXHOCTb B
nomelliennn @p (no [—d-aua-

» 10.35(10,4 | 10,3 [8,0 |8,0 (7,9

rpamme) . npou. |50 50 49 35,8 ] 36,6 35,4
PaGouas pasHocTh TeMiepa-

TYp Atp = ts— 1y 2pad 6,31 1,914221,,8 j1,0 |1,0
Pacxon tenna B mOBOMUHKAX

Qu=G0y(In—1y) rraafs | 15312 | 80527 | 13286 59400 {137187|23786

X0n010TPOU3BOHTENBLHOCTD
XOMOIHNBHON YCTAHOBKH Qy=

=G (,—1y) » 376045 —
Pacxox tenna B xanopudepax

NepBoro  mojorpesa Q=

=G (r— 1 i — 608400

HeOOXOZUMOH [Js obecrnedeHHss 3aJaHHOH TeMIepaTypbl B HOMe-
IIEHUH. ,

Baarocosep:adne NPUTOUHOrO BO3AyXa [OJsi BCeX [OMEILEHHH
OJIHHAKOBOE.

Mpumep 54. Paccuurarb npollecc 06paboTK® BO3AYXa B KOHIH-
I[HOHepe AJs TPYNNbl W3 TpeX Ja0opaTOPHBIX MOMEleHH# NOJYIPO-
BOLHUKOBOH TeXHHKH B XapbKoBe.

[TapameTpel HapyxKHOTO BO3AyXa (CM. MO HPHJIOKEHHIO 2) CJje-
Lytomue: Pg=745; nna renqoro nepuopa t, =31,1° /,=13,5; d,—
=9,8; ans xonommoro mepuwoxa ft,=-—23,0; [, =—53; d,=0,3. Pe-
NHPKYJSAUMS BO3AyXa HEIOMYCTHMAa. 3aJaHHble MapaMeTpbl BO3AYXa
8 pabouell 30He MOMelLIeHHH Kpyraoroauuuno f,=20=+1° ¢,=50=
*+5%; 1,=9.3; d,=74.

Bce nomeuenyst o6cayXKUBAOTCA OJAHUM KOHAMUMOHEPOM, pacro-
JIOXKeHHbIM Ha paccrosinud 30 M OT HHUX.

[IpunuMaem ABYXKaHaJabHYIO cxeMy KB cO cMeCHTeNsIMH Y KaiK-
noro moMemuenus. sis yoo6GCTBa pacnpefesieHusl ¥ PeryaHpoBaHus
BO3JyX pazjessieM MeKAYy KaHa/JIaMH OPOBHY.
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TP 64900765200

Gl=4100

8

[

a.W o,

Q. W,

| &

|

/| Vs

8

|

/7:

]

/'iiﬂ ffiﬂ/’ Vi

G=7810

Pacuer mnponeccos obpa-
6OTKH BO3#yxa HPOM3BEleH B
ta6a. 12 u na puc. 31.

ITapamerpnl Bozayxa mo-
cJe Kamepbl OpolleHus (B
touke K) mo /—d-nunarpamme
no d, v ¢«=95% caexyiomue:
te=87, d,=6,82; I, =6,2.

ITapamerpbl BoO3ayxa Te-
ped cmecurensivu (B Touke /)

G=15620
r T :‘ K| 0 C yY4eTOM TWOBBINIEHHS TeMIle-
L
; - paTypbl BO3IyXa B BeHTUJSI-
8,8 3:;’ TOpE€ M BO3IYXONPOBOAAX B
7 J TemJblil nepuol Ha At=0,5+
s +0,02:30=1,1° B Tenamii me-
1 pHOA caedywomue: f,=9,8;
I 95 d,=682; I, =64; B xo0J0I-
QQAOO Hbli nepnon npu Af=05° ¢, =
/»g =92;d, =682; [, =6,3.

[Tapamerps BO3gyxa mo-
ti=78 cne  KamopudepoB  BTOPOTO
7 NOJOrpeBa Olpenesisiem, TpH-

a pumast 3G, = LG, = 0,550,

H T K I r , B, 1, B, | Iy By

Tenanw#t nepuopn

t| 31,1 8,7 19,8 |18 12,9 |20 14,1 |20 14,6 | 20
d 9,8/ — |[6,82|6,82]| 6,82| 6,82| 7,25| 6,82 7,28 6,82 7,75/
{ 13,5 — |6,2 | 6,4 8,4 17,2192 7,5 , 25| 7,56 9,46

XononpHetit nepHo[

t]—23 24,9 |8,7 |9,2 |24,9 |16,6 |20 16,6 |20 18,3 | 20
d 0,3/ 0,3)6,8 6,82 | 6,82| 6,82 7,25 6,82| 7,28/ 6,82 7,75
I|— 5,3 6,2]|6,2 |6,3 [10,08] 8,1 9,2 | 8,06| 9,25| 8,48 ,46

Puc. 31. Cxema 14. K npumepy 54.
Torna

0 5] ‘l‘ O 5] — ]me + ln2Gn2+ ’n30n3
’ I s r E’Gn
H Jasa renjoro nepuona ¢,=18; d,.=6,82; 1,=8,4; a8 XOJOZHOTG
nepuona . =24,9; d. =6,82; /. =10,08.

b
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Ta6anuua 12. Pacuer npoueccos o6paGoTKu BO3AyXa K npumepy 54

HauMenoBaHnHe mokasarteieft

Exunnua
H3MepeHUs

Tenasfl mepuox

XosopHb# nepHoOx

'

2 |

3

F

2 x 3

Habuitkn Tenya (no Ganaucy
TennoBbLIeNneHul) Q

BruigeneHuss Baard  JIOABMU
npu pabore cpelHefl TAXKECTH
no (26) u rabn. 7 W=ngy,

Yrnopo#t  koabduuvenT mo
({11 55=% 1000

Pacxon mnprrTouHOro BO3AyXa
(mo pacyery wua ynhajneHue
BpenHocrell) Gy

O6muit pacxol NPHTOYHOFO
Bosayxa 3G = Gu+Gpa+
+ Gos

npOHBBOﬂPITeJleOCTb KOHOH-
uuonepa npu k=11 G=
=k-3G,

Baaroconepxanue IPHTOUHO-

__q%am
Y0 Bosnyxa dp=d, G,
IIpupoct BnarocosepKaHus B
nomenienus A4 =G

n

Banarocomep:auue Bo3xyXa B
nomeniesuu dg=d+Ad
ITpupoct tensocomepxaHus B

nomelneduy Al = g
n

Tennocopepxanue Bozgyxa B
nomentenun /5 (no I—d-nua-
rpamme aas to* u dy)
Tennocomep:xaHne TPHTOYHO-
ro Bosmyxa [g=Iy—A/
OTHOCHTENbHAS BJAAXKHOCTL B
noMeriesun @s (no /—d-nua-
rpaMme)

PaGouasi pasuoctp TemIlepa-
TYyp Afp=fs—ty
CoorHolleHHe pacXoi0B TIO-
norperoro Gy M Hemogorpe-
toro G, Bo3lyxa B CMeCH-
TeAsX (COOTHOWIEeHHEe OTpes-
k0B Ha Juaun AT no /—d-
Jnarpamme)

Kraafy

2

Kraajke

Kef4

KKanjke

npoL.

2pad

9800

2100

4666

4900

0,43

7,25

2,0

9,2

7,2

49
7,1

0,38

9100

2400

3791

5200

14200

15620

6,82

0,46

7,28

1,75

9,25

7,5

49,5
5,9

0,54

7800
3800

2052

4100

0,93

7,75
1,9

9,46
7,56

53
5,4

0,58

5400

2100

2571

4900

0,43

7,25

1,1

9,2

8,1

49
3,4

0,47

6200

2400

2583

5200

14200

15620

6,82

0,46

7,28

1,19

9,25

8,06

49,5
3,4

0,47

400

380¢

1055

410(

0,9

7.7C

0,9¢

9,4t

8,4¢
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flpornoaxenune taba 12

Tennantft nepuon

Xonoaubii NepHox

HanmMenoBanue fokasarenefi Entumna
L. H3MEpEeHUA 1 I 9 | 3 1 ’ 9 ] 3

Pacxon moporperoro Bo3xyxa
Go= Gy -(i Kzf4 1862 | 2808 | 2378 | 2303 | 2444 | 2419
Pacxon Tenna kaiopugepamu
BTOpOro nomorpesa l
Q=112Gr (I, — 1) KKanafs 17182 32450
Pacxon xonoga Qyx = G(/y—
— Iy » 114026 —
Pacxon Tenna kKanopudepamy
nepBoro mogorpesa Q==
=G (Iy— 1) —_ 179630



PACYET OBOPYAOBAHUA KOHOULLMOHEPOB

BozayxoHarpesarenu

Cexiuy HarpeBa UEHTPAJBHBIX KOHAUIHOHEPOB BHITOJHSIOTCH B
BHae MHOTOXOLOBBIX KaJOpH(DEPOB H3 TOPH3OHTAJBHBIX CTaJbHBIX
TPyOOK, OpeOpeHHbIX CTaabHOol neHTol. THIOBbIe CeKilUY BBITYCKAIOT-
Csl ONHO-, IBYX- U TPEXPSAHBIMH.,

Jlisi epBoro momorpesa HeOOXOAMMO YCTAHaBJMBATBH MO XOLY
BO3/lyXa He MeHee ABYyX cekuuii. TensoHOCHTeNeM MOXKeT OBITb BO-
nac T, 150° u nap ¢ P <6,0 aru; T,<160°. [Iasa BTOpOTO NOJOTPE-
Ba U JOBOMYUMKOB IPUMEHSIETCS TEMJOHOCHTENb IIOCTOSIHHBIX Napa-
MeTpoB: Iap HU3Koro AasJienus ¢ T, =100° 1u6o Boxa ¢ T ,=95--60°.
B nocnenHem ciayuae BoZa TPHrOTOBJSIETCS B CIelHaJbHBEIX BOJXO-
[OJOT peBaTesNsx.

IMonkmoueHHe cekuuit nojJorpeBa K TEMJIONPOBOJAaM MpH Mape
IIPOU3BOIUTCS IapalljiesbHO, IPH BOJe, KaK NPaBHIO, — NMOCAeL0BA-
TeJIbHO; MPH pacyeTHOH Hapy:KHO# temneparype Huxe —10° ropsa-
YUl TEMJIONPOBOJ NOAKJIOUAETCS K NMEPBOH MO XOAy BO3AyXa CEKIHU
(npsMoTOK), a npu temneparype Bbiuue —10° — K mocsaemHeil cex-
unn (npoTuBoTOK). CKOpOCTh ABHXKEHHS BOABI B TPyOKax w KOJIK-
Ha ObITb B npepmenax Ao 1,0 m/cex. B xayecTBe MOBOMYMKOB MOTYT
ObITh HCMOAB30OBAHBI THIIOBble CEKLHH KOHIHIIMOHEPOB Au60o O6BIY-
Hble Kajgopudephl, a TaKxkKe 9JEKTPHYECKUE BO3IYXOMOAOTPEBATENIH.

[ToBepxHocTb HarpeBa Kasnopudepos ompemessieTcsi no Gopmysie

F=12 Q ,
k(T - tH+tl(>
n )
Jaubo
F=12- Q 61)

(rr+7‘0 tot b N

pl =0 fHTT Tk
2 2

rae @ — pacxol Temja, COrJIaCHO pacyery NpoLeccoB 06paBoTKu
BO3lyXa B KOHAHHHOHepe no dopmyne (33), kxaa/4,
k — ko3 PHLHEHT Tensionepefaun, NpUHAMaeMblil mo Taba. 13.
KKl m2-u-2pad;
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T ,— TeMneparypa napa, epad; NpH Iape HHU3KOrO JaBJeHUs
T,=100° npu mape BLICOKOTO JAaBJjenus 7, NPHHHMAIOT DaB-
HOH TemMNepaType HACHILEHHOTO Napa NpH JaBJeHHH B KaJaopH-
tepe;

t,, t— remmepaTypa BO3JyXa A0 H mocjae kKaldopudepa, 2pad,
T.; T, — pacueTHasi TeMnepaTypa ropsideii u o6patHofi BOJbI,
2pao;

1,2 — kosd¢uuuenT sanaca Ha NOBEPXHOCTb HaTrpeBa.

BecoBasi CKOPOCTb IBHXKEHHS BO3AYyXa

Ke2/m? - cexn, (62)

G
U= —
f - 3600
rae G — pacxol BO3lyxa, Kefu;
f — xuBoe ceueHue Kasopudepa AJAS IPOXoJa BO3AYXa, MPHHH-
MaeMoro no xaraJory [42], #2.
CropocTtb ABUXKEHHS BOAb B TPyOKaXx Kajoprdepa

W= Q Mjcex, (63)
(Te— To) Fap - 3600 - 1000
rae f,p, — JKHBOe ceyenue TPyGOK AJs MPOXOJa TEILIOHOCHTeNs, M2,
ConporusaeHne kajgopugpepa mo Bo3AyXy H, NpHHHMaeTcs IO

Tab6a. 13.

Ta6auna 13. TensorexHuueckass M adPOJAMHAMUUECKAS] XAPAKTEPUCTHKA ceKuud
nojorpeBa KOHHHUHOHEPOB [17]

+ Cko-

ConpoTusfienis, 1o BOAE pPoCTh BecoBas ckopocTh VY, kxe/m*-cex
HW’ KkIju? BOLKW W,
ajcer | HO0 5,0 6,0 7,0 8,0 9,0 10,0

Koaopdunuenrn rtennonepenauu kB xxas/m®-q-2pad

— Map| 28,4 (32,1)35,5]38,7|41,6]| 44,4 47,0
185 0,2115,8(17,2(18,4(19,420,41}21,4|22,4
915 0,4]19,2(21,4)23,4125,1]26,9]28,3]/29,9
2320 0,6 121,4)23,8/26,0]|28,0/30,0]32,0]33,5
7500 1,0 122,8(25,4]28,0]30,01]32,1]34,1] 36,0

ConporuBneHue No BO3AYXy Hy, ul'/u?

C knamanamu:
ONHOpSIAHEIE 2,0 2,9 4,1 5,4| 6,8( 8,4 10,0
IBYXpSiIHble 3,0, 4,6 6,3| 8,3}10,7| 13,2 ] 16,1
TPexXpsifHble 4,0 6,21 8,6 11,5 15,0 18,4 22,4
Des Kiaananos:
OXHOpALHbIE 1,7] 2,51 3,5] 4,6 5,8 7,1 8,6
IBYXpANHbIE 2,61 3,9 5,4| 7,2 9,2| 11,5 14,0
TpexpsiLHble 3,5 53| 7,4 9,9(12,7{15,819,3

98



[ToBepxHoCTh HarpeBa BOLOMOJOrpeBaTes

Feo 2 (64)
pk - At
rae p — Ko3pHUHEHT, YYHTHIBAOWIKI 3arps3HeHHe I[OBEPXHOCTH
TpyOOK;
Ate, — cpelHssi pasHOCTb TeMIlepaTyp rpeloleil 1 HarpeBaeMo
BOJIBI.

Kos¢pduunenr rennonepesauu yepea CTeHKH Tpy6oK

_ 1 -
k= " ] . (65)
ag A

Oy et

rae ¢ . — TOJIHUHA CTEHKH, M;
Acr — KO3 GUUHEHT TeNnJIONpPOBOAHOCTH MaTrepuasa, NpUHHMae-
MBIH Tio Tabauuam [2];
) U agz — KO3Q(QULHEHTH TENJIOBOCUPUATHA H TeMJIOOTLAuH,
onpeneasemMbie no hopmyine
%8
o= (1400 + 187 — 0,035 - T?) o2
Npumep 55. [TopoGpate cekiyu nojgorpeBa Bo3ayXa s yeJo-
Bult npumepa 45. Konguunonep Ka 20; tensonocurens — nap P,=
=2,0 aru, npu 9TOM AABJEHUH TeMIEpaTypa HaChIIIEHHOIO Tapa
T,=132,8°
CorylacHo cxeme NOCTPOEHHS NPONeccoB 06paGoTKa BO3ayXa RJist
xosnopHoro mepuHona {(cm. puc. 21) G, =23540 xefu; t,=-—28°% t, =
=33,1°% Q;=346038 kxas/u; t, =159 ¢, =19° Q,=16478 kxaafu.
Pacuer cexyuti nepgoeo nodoepesa. Tlo xaranory [42] f=0,698 x2.

BecoBas ckopocTb ABHKeHHA BO3JyXxa no dpopmydae (62)
vy = Gn __ 28540 = 9,37 Ke/m? - cex.
f - 3600 0,698 - 3600

Cornacuo rtaba. 13, k=45,36 xxaa/m>«-epad, Torma mnosepx-
HOCTb Harpesa Io ypaBHennio (61)
Fi=12 Q; T e 346033831 8,0\
k(T,,~—T—2—”) 45,36(132,8—-——’—:———’—)

2
= 70,15 n2,
YcranaBanBaem nocjaefoBaTeNbHO JBE CeKUHH: ABYXpARHy Kia

2018 u onnopagnyw Ka 2017 o6uies moBepxHOCTbIO HarpeBa 53,7+
-+ 26,82 =89,52 u2.

7 99



Pacuer cexyuil 8Topoeo nodoepesa. [1asi sTnux cexuufi map peny-
HUpYeM B PeAYKIHOHHOM KJialaHe, a CeKIHH MOJKIOUaEeM MO CXeMe
MaponpoBOROB HH3KOTO maBnenus. Ilpn arom T,=100°, Heo6xonu-
Masi MOBEPXHOCTb Harpesa no ypaBHeHH0 (61)

F=—12 — 1641758.9 o = 5,28
45,36(100——4—+—'—

2

YcraHaBiuBaeM OXHY OnHOpsiaHyio cekuuio Kg 2017 ¢ F=
=26,82 x2.

Mpumep 56. ITogoGparth cexuyuu moporpeBa AJas yCJIOBUH HpHMe-
pa 54. TennoHocurenb — Boaa 130—70° A0 ceKuuii BTOPOro NMOAO-
rpesa — Bofa 60—30°. CorsacHo cxeme MOCTPOeHHsi mpoueccoB 06-
paGoTKu BO3AyXa MO XOJOAHOMY mepuoxy (puc. 31, taba. 12) Gi=
=15620 kef4; t,=-—23° {,=24,9°, Q,=179630 krkaalu; Gy=
=7810 ke/u; t,=9,2% t,=24,9°, Qy=32450 kxar/u.

Pacuer cexyuil nepgoeo nodoepesga. IlpuuuMaeM npexBapureb-
HO JBe AByXpsAHble cexuuu noporpeBa Knp=2018 [42], ycranosaeH-
HBlE TOCJEe0BATENbHO N0 BO3AYXY, C XKHBBIM ceuenuem [=0,698 x2.

BecoBasi ckopOCTb [BHXKEHHS BO3AyXa NO ypaBHeHHIO (62)

. 15620
f - 3600 0,698 - 3600
ITo BOJe MOAKJIOUYEHHE CeKUUH ocyuecTBasieM NoCaea0BaTeJIbHO.

JKuBoe ceuenne Tpy6ox kasmopudepa f,, =0,00204 #2, Torma cko-

POCTh IBHXKEHHS BOAH B Tpy6Kax no gpopmyse (63)

Q o 179630

(Te — To) frp - 3600 - 1000 (130 — 70) - 0,0204 - 3600 - 1000
= 0,41 x/cex.

Cornacuo ta6a. 13 k=235 xxaar/m?-u-2pad, ToOTAa NOBEPXHOCTD
Harpesa 1o ypasHeHH0 (61) ‘

vy = '=6,2 we/m? - cex.

Fi=12 % -
W[ Tt To  tot iy
2 2
=12 179630 =92.6 u>.
130 4 70 24,9 — 23\ -
23,5 9 — 5

[IpuHATHIe CEKIMH HMEIOT MNOBEPXHOCTh Harpesa F;=2.53,7=
=107,4 »?. Conporusiense no Bome no rta6ua. 13 H,=2.985=
=1970 «['[m2.
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Pacuer cexyuid 8T0poeo nodoepesq. [lpuHumaeM npeiBapuUTENbHO
onHy AByxpaanywo cexuuo Ka 1018, uMerouiyo nNoBepXHOCTL Harpe-
Ba F=27,14 x?% xuBoe ceuenHe no Bo3nyxy f=0,353 #? u mo Bone
f 2p=0,00102 u2.

CxropocTb BOZbB B TpyGKax 1o ypasHernuto (63)

W = 52430 = 0,294 x/cex.
(60 — 30) - 0,00102 - 3600 - 1000
Becorast CKOpPOCTb BO3JlyXa N0 ypaBHeHHIO (62)
7810
0,353 - 3600
Heobxonnmas moBepXHOCTb Harpesa NpH KO3(PGhHIHEHTE TemJo-
nepepayn k=211 kxaa/n?4-2pad (cm. Taba. 14) no dopmyne (61)

F 19 32450
2T 21](60+30 2a9+&2>
1,

vy = ==6,1d xe/m? - cex.

= 66 Mm2.

2 2

[Tpuuarasa npeABapuTenbHO cexuus ¢ F=27,14 2 He yIOBJAETBO-
psier Tpebyemble ycnoBus. [IpuHHMaeM OKOHUATeNbHO TPH CEKLMH
Kg 1018, ycraHOB/IeHHble TOCAEROBATENBHO.

Pacuer sodonodoepesareneil das cexyui 6Topo2o nodoepesa.
Fpelou})aﬂ Bona T .=70°,T,=40° mHnarpeBaemas Boaa !, =60°
t,==30°

Ha ocroBanun pamueix Canrexnpoekra [3l] npeasapuTrenbro
npuauMaeM BojomnogorpeBatensb MBH 2052-26, umewomuin D, =
=82 mm, fup =0,00198 w2, [, =0,00287 m?, do =0,0133 u; F.=
=2,32 M2

. 32450

Pacxon rpewuieit Bogst G, = Q = =1081 xz/4;

A Tpetom A R T — To 70 — 40 /4

pacxon narpepaemoil Bogel G, = Q. 30 __ 08 Keft.
: te —to 60 — 30

I'peromas Boia NpoxoluT no TpybKam, HarpepaemMasi — B Mex-
TPyOGHOM NMPOCTPAHCTBE; CKOPOCThb rpelomiell BOAul o dopmyde (63)

G, . 1081

W, = = =0,15 x/cex;
! frp - 1000 - 3600 0,00198 - 1000 - 3600 /
CKOPOCTH HATPEBAEMON BOMbI
W, = G 1081 = 0,10 x/cex .

Fu - 1000 - 3600 0,00287 - 1000 - 3600
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Cpennne TeMneparypbl rperoileil 1 HarpeBaeMO# BOAb
T=05(T;,+ T,) =0,5(70 + 40) = 55°;
t=0,5( +¢t,) = 0,5 (60 4+ 30) =45°.
Kosd¢uuuedr Tensonepexofa oT Tperoilell BOAB K CTeHKaM
Tpy6OK
0,8

— (1400 + 18T — 0,035T2) — - — (1400 - 18 - 55,0 —

B

0,15%8
— 0,035 - 55,0%) ——-=— = 1120 xraa/m® -« - 2pad;
0,0145>
OT CTeHOK TpYOOK K HarpepaeMoii BoJe
0,8
ay == (1400 4 18 — 0,035¢%) 1: = (1400 418 - 45 - 0 —

axn

0,8
— 0,035 - 45,0?) —’%2——830 Kiana/m® -4 - 2pad.
Koa¢dduuuent Temonepenaun yepes CTeHKH TpyGoK mo Qpopmy-
Je (65)

b 1 _ 1 _

1 1 Ser 1 1
oy * a, - Aer 1120 T 7830 +0,000008
=476 Kraa/m? -4 - 2pad.

CpenHsAst pasHOCTb TeMIepaTyp Fpelolneli U HarpeeaeMod BOIbBI
Aty =T—t=550—45,0=10°. Heo6xoquMyto MOBePXHOCTL Harpesa
onpe)lermeM no gopmyne (64)

Q 32450
wkAte,  0,8-476- 10
rie u — KoapuUUeHT, VIMTLIBAIOUUI 3arpsA3HeHHe NOBEPXHOCTEH
Tpy6oK, paBen 0,8.

=8,52 m?,

F 8,52
Heob6xoaumoe yHCn0 CeKuHi n= —— = ——= x4 CeKlHuH.
Fe 2,32

ITpumep 57. Tlo ycaoBuam npumepa 53 ajs moMelleHus 3 pac-
CYHTATH JEKTPHUECKU# KajopHpep BTOPOro NOxOrpena.

Corsacro puc. 30 pacxon Bozayxa G, =7230 ke/« Temmeparypa
BO3AyXa A0 Kajaopudepa fy=f¢,=-+52° nocne xanopuodepa f,=
=19°

IIpuruMaeM 3JCKTPUUYECKHI OTONUTEJbHBIN Kajlopudep cepuu

C®O HamaHraHCcKOro 9KCIepUMEHTANbHOrO TpanchopMaTOpHOro 3a-
Bofia [32].

102



Pacxom Temsia B HOBOAYKHHE momelleHus 3 nmo tada. 11 Q=
=23786 xxaa/u. HeoGxonumas MOUIHOCTb

N= Q = el = 27,5 K8T.
864 864
o ta6a. 14 pei6upaem npepBaputenbho kanopudep COO 60/1-T,
MoIHOCThI0 N =60 k8T, ¢ XMBBHIM CeuyeHHeM JJIsi NPOXOAa BO3JAyXa
f%=0,175 m2. CKopoCTb B XKHBOM CeYeHHH IO popmyine (62)

G
Uy = z = 7230 =9,5 M/cex.
Vfx + 3600 1,2+ 0,175 - 3600

Tadanua 14, Kanopudepn: anexkrpuyeckue tuna COO [32]

KonuyectBo Harpe- | [lnomaib ﬂpOKSBO.-

Mapka MI%M::?,C: b Batesed, wWr. c’:z::;g, Hﬂopé:‘in:o Bec, «2
2 X

obiee pabounx * Bcg,nl)c,z/i
CP0-25/1-T 25 40 36 0,059 2125 67
CP0-40/1-T 40 56 48 0,104 3375 100
Co0-60/1-T 60 68 60 0,175 5130 134
CP0O-100/1-T 100 84 84 0,263 9000 197
CP0O-160/1-T 160 116 108 0,433 12000 312
Co0-250/1-T 250 144 144 0,617 18710 421

Il %u MeuaHHne. MakcumanpbHo pgomycTHMas TeMmmeparypa HarpesaTedefl
tor =150

TemmepaTypa Ha NOBEPXHOCTH JIeKTPHUECKHX HarpepaTesell KOJ-
>KHa ObIThb He Boie 150°. ITpoBepsiem 310 mo puc. 32. Ha rpaduxax
06J1aCcTH BBIle KPUBBIX COOTBETCTBYIOT HLONYCTHMBIM YCIOBUSAM; 06-
JIACTH HHXKe KPHUBBIX XapaKTepH3YIOT YCJOBHA, KOrJa TeMIieparypa
NOBEPXHOCTH HarpesaTeseil Boime 150°, uto He gOmyckaercs.

B namewm cayyae Touka, coorBercTByloumas f,=52° u v,=—
=96 wm/cex, HaxomuTcs Bblille KpUBOH 3 aasa  Kajopudepa
CPO 60/1-T, 1. e. BoIOpaHHbI Kasopubep yIOBIETBOPSET YCIOBUSA
0 TeMnepaTtype MOBePXHOCTH.

Heo6xonumo Takxe npoBepHTb BO3MOXKHOCTb Kajtopudepa obec-
TEeydTh 3aJaHHBIA Harpes BO3AyXa.

ITo cxopoctu v, (puc. 33) onpepmensieM nepemag TeMIepaTyp
Bosjyxa B Kanopudepe A4f =1, —f, U PA3HOCTL TEMIEPATYpP MEK-
oy TeMIlepaTypo# rpelouledl MOBEPXHOCTY W HArpeTbiM BO3AYXOM
Aty=1t¢ —ty,x . Nonbaysace kpusbivu 3 (cosiomHON mas Af ¥ TyHK-
THPHOH Ans Afp) HaxomguM: At =27° At;=105° Tlpu stOM {4y =
—Af, 4 ¢, =2745,2=32,2°, 1. é. Bllle 3afanHofl {,. Omun KaJjo-
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pudep obecneunBaeT HeOBXOAUMBIH HarpeB Bo3AyXxa. . =Aly+
+tpux =1054-32,2, uro MeHee Tpebyembix 150°. Kanopudep mono6-
paH IpaBUJBHO.

B cayuae, ecan 651 0Ka3anocsk, fu,y <f,, Heo6XOAUMO GBLLIO Obi
YCTaHOBHTL MOCJEeA0OBaTeNbHO ABa MJH 6GoJiee KaJopH(epoB.

gy, 2pad t, 2pad
-60 160 (g — 7
B 7 140 otz
-40 g 120
2 100 2| NI #
-20 \X )\ [ 80 J 516
0 AR w057 4
e N
6 NN\ I~ 20 61
+20 AN A, ) 1
6 7 8 9 10 v, mpcen 02 4 68w 2 v, ry/cen
Puc. 32. Tpaduxu ass NPoBepKu Temnepa- Puc. 33. Ilepenapbl temnepa-
TYpBl HarpeBaTe/efl 3MEKTPHYECKUX Kajio- TYP B 3JEKTPHUECKHX KaJo-
pudepoB CPO: pudepax CPO:
1 — xanopudep MapKH C®0O-25/1-T; 2 — — Aty —— — — Afy; 1 —
C®0-40/1-T; 3 — C(DO -60/1-T; 4 — C®O-100/1-T; kanopudep Maplm CPO-25/1-T;
5 — CdO-160/1-T; 6 — CHO-250/1-T. 2 — C®O-40/1-T; 8 — CHO-60/1-T;

44— C<I>O-100/1-T; 5— CPO-160/1-T;
6 — CPO-250/1-T.

ITo puc. 34 onpenmensiem rHApPaBJINYECKOE CONPOTHBJIEHHE KaJo-
pubepa H=3,8 «I'[n2.

OUNLTPLE

B neHTpanbHLIX KOHAMUHOHEPAX OUUCTKA BO3AYXa OT NBLIH OCY-
UIECTBJACTCS B CAMOOYHMIIAIOIIMXCA MacjasHbix (uabTpax. B cucre-
MaX, paboralomux 6e3 pPeUHPKYJALUMH BO3JyXa, NpU pacueTHOH Ha-
PYXKHOH TeMIlepaType XOJMOAHOrO 1mepuopa Bbilie —20° CeKUUH
(UABLTPOB YCTAHABJIUBAIOT Ha XOJOLHOM BO3[yXe N0 KaJopHdepos
nepeoro MOAOTPeBa; IpH TeMmiepaType Hixke —20°— Ha mojorpe-
TOM BO3JyXe Tocje KasjopudepoB mepBoro moiorpesa. B cucremax,
paboTalOIIKUX ¢ pelupKyaaunuet, GUABTPB! YCTAHABRJUBAIOTCA MOCIE
CMeCUTeNbHOH KaMepbi, C TeM 4TOObl 4epe3 (QUALTD [IpOlIes] BecCh
06beM HapyKHOTO M PELHPKYJISAIHOHHOIO BO3AyX4a.

B Tex ciyyasX, KOrfia, COrJiacHO Te€XHOJOrHYeCKUM TpebGOoBaHUAM,
JomKHa OLITh obecredyeHa ocofasi YHCTOTA BO3AyXa, MOXKeT OBITH
NpelyCcMOTpeHa BTOPHYHAs OYHMCTKA BO3AyXa Nepejy mnojauell ero B
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noMelleHHe ¢ MOMOMbI0 (puapTpa «JIAUK». OUALTPH NPHHUMAIOTCS
no Karasory, 6e3 pacuera, 10 NPOU3BOLUTENbHOCTH KOHAUUHMOHEPA.

Kamepb! opouienms

TennosnaxHocTnass 06paGoTka BO3AyXa B KOHIHIHMOHEPAX OCY-
WeCTBJsIETC B KaMepax OpOLIEHHs, Ile BO3AYX BCTYMaeT B HENO-
CPEIACTBEHHBIH KOHTAKT C IIOBEPXHO-
CTBIO Kallellb BOADI, PACHOBIsIeMON ¢ H.ai/m?
nomouwplo dhopeynok. B sasucumoctu 7 1 ] I , 7
OT TeMmepaTypbl BoAbl H BO3AYXa IPO- 4 :
MCXOAMT TOT HJIHM HHOH Ipouecc Temlo- 5 | / _1

4
3
2

¥ MaccooGMmeHa (HarpeBaHHe BO3IyXa
HIH  OXJa)KJeHHe; YBJaKHeHHe HIn

oCyllKa). L
Tunoeele kamepbl IEHTpaJbHBIX / |

KOHIUIIHOHEPOB BhINYCKAIOTCA ¢ ABYMsd 4 )

H TpeMs pAjaMH NEHTPOBEKHBIX TaH- ' v 1

FeHIHANbHBIX (OpcyHOK. B Kaaom =] 4

PAAY NJOTHOCTb pasMemenus dopey- ¢ 2 4 6 8 10 12y, mier
HOK MOXKeT ObiTh 18 n 24 wr. wa 1 #® 44 THapasimiueckoe compo-
MONepPeyHoro ceuenust kamepsl. HeTH-  yppenue smexrpuueckux xamopn-
MOBbI€ KaMepel MOTYT UMeTb | U 4 pAna  depos CPO.

dopcynok u uHyw naorHocts. Pop-

CYHKH HMEIOT OTBepCTHA JJIst MpoXoda Boanl nuaMerpoum 3,0; 3,5; 4,0;
4,5; 5,0 mm [42]. Tlpn nnamerpe orBepcrusi 3,0 u 3,5 mn PopCyHKH
CO3JaI0T CPpeAHUH pacnbli BoAb. OHHM NPUMEHSAIOTCS IJIsi KaMep opo-
HIeHHs C afuabaTHYeCKuM U [OJMTPONAYECKAM NPOLEccaMu obpa-
GOTKM BO3[yXa H TpeGyIOT AaBjieHHs BOAB mepex dopcyHkol 1,9+
+2,4 kl'Jcm?. opcyHkn ¢ puameTpoM oTBepCTHst 4,0 mm u Gojee
CO3MAIOT IPpyObili pacnell BOABI; OHH NPUMEHAIOTCS B Npoieccax Io-
JUTPONHUYECKOTO OXJaXKJeHHs W OCYIIKH BO3AyXa, MpH [NaBJeHHH
Bonbl 0,8-+1,8 xl'/cm2.

B oraesbHBIX cayuasx ajs NpOLeccoB afuaGaTHUecKoro yBjazxk-
HEHUA BO3JAyXa MOTYT NPHUMEHATHCH (OPCYHKH TOHKOTQ paclelia ¢
aupamerpom OoTBepcTHs go 2,0 mm, OpH HaBJeHUH BOABL 2,5+
4,0 kI'/cm?. Takue (GOPCYHKH pPacXOAYIOT MEHbIlEe PeUHpKyJHpYIO-
el BOABL, YTO ObIBaeT BaXKHO MPH YCTPoHcTBe DUIbTPOB AJs OUHCT-
KH BOABLI OT BOJIOKHHCTOH IIBIJIH.

Pacyer kamep opolleHHs NPOU3BOAHTCS Ha OCHOBAHMM NaHHBIX
IKCIIePHMEHTaJbHBIX HCCJe0BaHUI MPOLECCOB TEIIO- H MaccoobMe-
Ha B KaMepax. B npakTuke Hauboubinee pacnpocTpaHeHne MOJMYUHIH
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Metonst pacyera kamep B. B. Bapxanosa [26] u JI. M. 3ycmanoBu-
ya [18].

Meron JI. M. 3ycMaHoBHYa pa3paGoTaH Ha OCHOBAHHH De3YJb-
TaTOB SKCIEPUMEHTANBHOTO HCCJAENOBAHHs KaMephl OPOLIEHHs C MO-
rnepeunbiM ceuennem 0,306 2. [laHHble QJisi pacyeTa Kamep HO 3TO-
My MeTONy mpuBeieHbl B asbGome Canrexmpoekra [33].

Pacuer kamep opomenus o Metony B. B. Bapkasosa npousso-
JHUTCS CleyoIUM 06pa3oM.

LOns ropusOHTANbHBIX KaMep THHOBLIX KOHIHIIMOHEPOB CEpHH
Kz, o6opynoBaHHBIX (OpCyHKaMHu rpyboro U cpefHero pacmnuiaa, pac-
xon Bombi Gw Ha OpOLIEHHE BO3AyXa ONpefensieTcs no ¢popmyJe

Gy = pG, (66)
raeG — pacxon o6pabaTbiBaeMOro Bo3ayxa, Ke/4.

KoadduuneHT OpolIeHus g T. €. pacXoa Bofnl Ha 1 k2 o6paGaTsl-
BaeMoro Bo3ayxa, ke/xe, nis kamep Kn 10 u Ko 20 naxoaum no dop-
Myse

1,13
b= 2,807 (vy) 0.5 (lg %) X: (67)
nas kamep Ka 40 u Gogee
1,175
b = 2,927 (y)~05% (1g 1_1_15) X, 68)

Tae Z — KO3 (UUNEHT, 3aBUCAIINHA OT BeJHUHHBl KaMepbl H AHa-
MeTpa (POPCYHOK M NIPHHUMaeMblil o TabJ. 15;
E —koapduument sddexTuBHOCTH TemooOMeHa B KaMepe,
onpefessieMblfl o gopmyJie
F— tH_tK ~ Ill_ll\‘ — f‘y(\f/—t‘l,{v — QK . (69)
ty—tr ly— I t—ty Q
X — nonpasounblii KoadduuyenT, yuursiBaomui cekrop [—d-au-
arpaMMbl, B KOTOpPOM IpOTeKaeT npoiecc o6paboTKU BO3AyXa B
Kamepe ¥ NpuHUMAaeMblit mo tabJ. 16;
fy; [ —Tennocogep:kanue BO3LyXa A0 KaMepbl OpOUIEHHS H
nocJje Hee; A
ty; t,— TemmepaTtypa BO3AyXa 10 KaMephl OpOIIeHHs W Iocae
Hee, epad;
tw; tw — HauaJibHAs U KOHEYHas TeMImepaTypa BOAbI, 2pad;
t;; I, — npenenbHble, TeOpPETHYECKHE MapaMeTPhl BO3AyXa MOC-
Je 06paboTKH B Kamepe (puc. 35); mpeaenbHas TeopeTHueckas
TeMIepaTypa BOJbl [OC/e KaMepbl OPOIMIeHUs] fy =1, ;
k; @r— HeOOXOAMMOE M TEOpPEeTHUYECKOEe KOJHMYECTBO TeIJd,
nepefaHHoe B KaMmepe, KKA4/ 4.
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Ta6auwa 15 3navewns seauuunnt Z [40]

JnametTp (OPCYHOK, Mm

Tun kamepbi

s0 | 85 | a0 | a5 | 80
Kz 10; 20 ~ 0,812 } 0,871 ‘ 0,942 | 1,000 ' 1,156
Kx 40 ' Gosbuine 0,833 | 0.893 | 0,948 | 1,000 | 1,048

Ta6anua 16. 3navenns kosdpduuuenta X [26]

Tun kaMephl OPOWEHHS ﬂ”aMeTI)MS:ODCYHOK, Xapakrep ngg;;e;;: o6paboTku P
I
Annabaruueckuit 0,28
_ I cekrop Xo
30—35 ITI cexrop 1,0
IV cekrop x4
Ix 10; 20 .
ApnabaTauecKui 0,44
« I cexrop Xq
40 u Gombme [T cextop 1,0
IV cexrop X,
AnuvabaTuyecKuit 0,28
I cektop Xq
30-35 IIT cektop 0,86
IV cekrtop X4
Ko 40 1 Honbline
AgpnaGatuueckuit 0,44
I cexTop Xy
40 u Gonvuwe 111 cexrop 0,36,
IV cexTop X,

flpumeuanue 3Hauenus KOIPHUUHEHTOB X) U X CM. Ha puc. 36.

BcernoMmoraresibHble BeNHYUHB [Jis1 ONpeReJeHHs u 10 YpaBHEeHH-
sim (67) u (68) mnpusesennl Ha puc. 37. [TonyueHnere 3HayeHHa U
ZIOJIKHBL HAXOJUTBCH B CJIEAYIOUMX Mpejeaax:

- /u‘“‘ Il(
Y
ty — tw

Pmin %
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HO He MeHee unn = 1,0 Ke/Ke; pua.=2,0 Ke/ke — jasa ABYXpSAHBIX
KaMep; U max = 3,0 K2/Ke — 11 TPeXpsiiHbIX Kamep.

Kamepnl opollleHus TpH Majoll HHTEHCUBHOCTH OpOLICHUS
(0,2<u<<1,0 ke/ke) paccuuTbiBalOTCA 10 MeToMlKe [IpomcTpoiinpa-
ekra [26].

X, X
A7 T
X l )
LT N -7 7 "7 i
0.8 RNV >§/4{
! t } //;//’ &
RSN/
g { N\ \ l//
74
044 \\ N
N
04 | |
025+ T
¥ cexmop | I cermop
02 1 ——
/(pu@lb/e ldﬁf Xy /fpulﬁbl? d/ljv Xz
o7 1 . l
TS S o D oeese S Q
t SES VO I QS I8V 85
SR
L)
Puc. 35. O6osHauenus mapa- Puc. 36. Homorpamuma msist onpefiefaeHus
METPOB BO3AyXa H BOMML. KO3 (UIHEHTOB X H Xp
I—Kn 10; 20; d=4 mu u Oonblue, 2—
Kn 40 w Gonblue; d=4 ma u Goapluc; 3 —
Kn 10; 20; d==3 mm u 3,5 mm, 4—Ka 40 »
Gonbure; d==3 u 3,5 ma.
Temmeparypa BOJbI, BHIXOASILIEH H3 KaMephl OpOLIEHHS,
ly—1
a7 v \ 2.5 t‘*ﬁy — t'r Ay K
N\ ) v
\;‘\ | 20 \5\‘9 / 1 o
L N\ % £ W — — 1=t —1%5 (70}
AN \/\,(// E
| KR
ER\N 5 O /‘& TeMnepaTypa BO-
0.5 4_A;< N© Abl, MOABOAMMOH K
N 7,0 \\\m\ . dopcynkam,
1 - =
= ' Wk a—T
04 0.5 ' tw = tw— T o
T 20 20 vpngmcex 08 Y09 Q99
Puc. 37. Tpaduku pnia onpenerenusi ncnoMmoraredb- = fyy — o (T
HbIX BeJMYHH K ypaBHeHusM (67) u (68). Gy
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Temneparypa Bobl, OCTyNAIOLIEH U3BHE, H3 KOTOPOH MPUTOTOB-
JigeTcs BoLa, mojaBaemas K GOpCyHKaM, IPH [OHHXKEHHH TeljIoco-

IepKanUs BO3AYXa LOJIKHA MMETb TeMnepatypy tw<fwy; npu mpo-

uecce ¢ yBeJHUEHHEM TENIOCOLEPKaHUsA BO3AyXa fw>ty.
Pacxon Boabl, IoAaBaeMoil H3BHE,

5 Q ’
Gy = R a—— K24, (72)
rae Q — TenoBas HATPY3Ka KaMephl

Pacxoa BOAb I/if TONOJHEHHs ecTecTBeHHON yOuin G npu
Jopcyrkax rpyforo pacnolyia yuHThBalOT Koagdunnestom 0,01; npu
¢opeynkax cpensero pacnbiia — 0,02 ot sHauennit Gy uin Gy.

MakcuManbHble BeNHYUHB £, KOTOPble MPaKTHYECKH MOTYT ObITh
JOCTUTHYTH! B THIIOBBIX KamMepaXx OPOLIEHHUS, CIeAYION{He: B ABYXPAL-
HbIX KaMmepaXx npu aguabartndyeckoM npouecce E . =0,90, npu nonu-
Tponuyeckux npoueccax E . =0,95;, B TpexpsaaHblX KamMepax COOT-
setcteenno 0,95 u 0,99.

BecoBass ckOpoCTh [BHKEHUsS BO3AYXa B KaMepe ONpeNesseTcs
no gopmyne (62) u goaxkua GbITh He 6OJee U pux< 3,7 Ke[Mm?-cex.

[IpouseonnTespHOCTs (POPCYHOK MOXKET ObiTh OMNpeleseHa 10
puc. 38.

Hpumep 58. Paccunrtate Kamepy OpoOllleHUs [LJsi YCIAOBHE TpH-
mepa 53. Pacxon Bosmyxa G=67151 ke/«. [Tapamerpnl BO3xyXa
npuBeleHsl Ha puc. 30.

[To pacxoay G, cornacno [42], Bei6upaem tunosywo kamepy Kua 60
HOMHHaJIbHOH NIPOH3BOAUTENbHOCTBIO 60000 M3/4 ¢ momepeunbiM ce-
ueHueM 2577 X 2577 mm.

Pacuer dan pabotol 8 pesicume Tenaozo nepuoda (puc. 39). Co-
r1acHO mpoueccy 06paGoTKH BO3LyXa B KaMepe (cM. npumep 53 u
puc. 30) xosdpduuueHT 3 PeKTHBHOCTH TensoobMeHa B Kamepe 110
dopmyae (69).

ty — by 31,3—11,6
E = - =
ty— tr 31,3—10,8

[Tosromy npuuumaem rtpexpannyio Kamepy Kpx 6003 ¢ ¢opcyn-
xaMh rpy6oro pacnoina. [IpensapurensHo 3agaemca d=4,5 um. Be-
€0Bas CKOPOCTb [ABHKEHHS BO3AYXa 1o dhopMmyJe (62)

G 67151
oy =— — =29 Kz/m®- ¢
T 3600 2,58 - 2,58 - 3600 s et
4TO COOTBETCTBYET HOPMATHBHOM,

=0,96.
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KoaddunuenT opourenus:, coraacHo ycnoepuio (68)

1 1.175
p=2,922 (07)~05 (lg ﬁ) X=

1,175
9,92 0,048 - 2,0-0:5 . (lg 1_1?%’) 0,86 = 2,06 x2/xz.

. 3nece 2=0,948; vp=2,9; E=0,96, npouecc o6paboTKH BO3ayXa
B KaMmepe npoxoaut B III cexkrope, nosromy x=0,86 (cMm. Taba. 16).

L4l
oo/ o .
-
500 IR =
400 dz>%
s L~
300 [P
L3 o
LT 30/'/
200 1
.
/
a7 99150 15 20 2,5/‘5#/70/\12

Puc. 38. Ilpou3BOAMTENLHOCTH UEH- Puc. 39. K npumepy 58.
TPOGEKHBIX TaHCeHUHAAbHBIX (op-

CYHOK Kamep OpPOLIGHHS LEeHTPalb-

HBIX KOHAHUHOHepos cepun Ki.

Pacxon Bonel no ¢gopmyie (66)
Gw = p(G =2,06 - 67151 = 138331 xz/4.

[MpuHumaeM npeABapUTEsbHO MJOTHOCTb pa3MelieHHs (hOPCYHOK
B kamepe 18 wt. Ha 1 x%, cornacHo Karajsory [42] obitee yucao ¢Gop-
cyHoK coorBerctByer 360 wr. Pacxon Boast Ha | QopcyHKy, ¢ yde-
tom 3anaca 20% na sacopenue hopcyHOK

_1,2.138331

=462 x2/u.
360

[Tpu sTom, cornacHo puc. 38, nassenue Boabl nepes (HOpCyHKaMI
IOJKHO OblTh P=2b x['[fcm?. Tak Kak P npesblllaeT peKOMeHAye-
Moe st GOPCYHOK d=4,5 mm, GOPCYHKH TPHHATH HEyLayHO.
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Heob6xoaumo An60 yBEJNHUUTb AHaMeTp (POPCYHKH, JauOO yBesau-
YUTh YUCaA0 popcyHOK. Ecau npuHATb ¢opcyHkd d=35,0 mam, TOraa
P=1,8 xI'/cM?, yTO ABASeTCS NpPEIENOM PEKOMEHIYeMOro NaBJeHHS.
[TpuHMMaeM MJIOTHOCTb pasMelneHus (popcyHok 24 wmT. Ha 1 M2, Tor-
na obuiee uncyao (popcyHoK 1no kartanory 480 wT. u pacxol BOALL Ha
$opcyrxy

138331
g=12=

IaBaenue Boanl npu ToM ke d=4,5 mm cocrasutr P=1,4 xl'[cm.
Bri6op ¢opcyHOK clies1ad PaBuIbHO.

TemnepaTypy BOABI, NOJBOJAMMON K (POPCYHKaM U BHIXOAAILEH H3
KaMmepul, onpefieasieM no ¢opmyaam (70) u (71)

tsyzn—i;’“—@_q):m,g__lux

== 346 Ke[4.

@ E 2,06
1
—1}=10,7°.
X ( 0,96 ) 10.7

Jlnst obecneuends 3amaca, Npunumaem [26] tw— ¢, —1,0=9,8°
[Tpu sTOoM

=l _gg_ 183=77
B ’ 2,06
TemnepaTypy BOABI, TOCTyHAaWOUleHl W3 XOJOAUJNLHOA  CTaHUUM,

OpPHHUMAaeM tw=5° Torna pacxon ee nmo dopmyae (72) moMKeH
ObITb

tw— tw —

Iw—1 1( —
Gy =GUn=lo _ GTIVA33=T.7) _ 78300 rcefa.
| 1, — £ 9,8—5,0
Pacxon BOJb HA HONOJIHEHHE €CTECTBEHHON YOBIIH
Giy=0,01Gw = 0,01 - 138331 = 1383,3 xz/4.
Pacuer daa paboret 8 pexcume x0400H020 nepuoda. B XoJ00HbI
MmepHof KaMmepa paboraer 1o aauabaTHYecKOMY LUKJAY, IPH 3TOM IO

¢popmyae (69)

t, — _
E—_tuzb _ 162247 497, x 044,
ty— tx 16,2 4,3

Torpa no popmyaam (68) u (66):

p—2,92 - 0,048 - 2,9-05% <lg . -

1,175
) - 0,44 = 1,12 xe/xe;
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1,2.75712
480

CornacHo puc. 38 mis ofecneueHHds TAKOH NPOHU3BOJHUTENBHOCTH
dopeyHku ¢ d=4,5 mm [OJKHBL PaboTaTh NPH AABJEHHH BOIbI Me-
nee 0,7 xl'/em?, uro uuxe pekomeHniyemoro. [IpuHuMaem HaBienue
Boubl P=0,8 xe/cm?. Tlpu atom pacxon
BOAbl cocTaBHT g =270 kl'/4, uro wa 40%
00Jiblile HEOOGXOAUMOro. Y MeHbllleHHe pac-
XOZa BOJbl MOKeT ObITb AOCTUPHYTO 32
CUET 3arJyIIHBaHUs YacTH (POPCYHOK NPH
nepexojie Ha aAHabaTUYeCKHH UK. ITO
NO3BOJSIET YMEHBIIUTb PaCXOA 3JEKTPO-
3HEPTUH, ONHAKO 3HAUUTENBHO YCJIOKHA-
eT 3KCIJyaTalUlo KOHIUIIHOHEpA. YBeJsi-
yeHHe pacxoia BoALl NMpH ajHabaTHuec-
KOM ILMKJEe MPaKTHYECKH He OKasbiBaer
BJIMSTHHST HA NapaMeTpbl 06paGoOTaHHOTO
Puc. 40. K npumepy 59. B Kamepe BO3AYyXxa.

Hpumep 59. Paccuurath KaMepy opo-
wenus anas ycnosu#l mpumepa 46. Pacxon Bosayxa G=19010 ke/u.
PacueTnbie mapaMeTpbl npuBefeHsl Ha PHC. 22, -

Omnpenensiem xosppuuuert >5¢p@EKTHBHOCTH TeNaooOMeHa IO
tdopmyae (69) u puc. 40
to—te _ 31,0—19,6
ty — tr 31,0—19,0

ITpunuMaem TpexpsiaHYyio KaMepy ¢ (DOPCYHKAMH CpelHEro pac-
neita ¢ d=3,0 mnu Ko 2003 HOMUHANBHOH TPONUSBOMUTENLHOCTHIO
20000 m3/«. IlonepeuHoe ceuenne kKaMmepbl mo katagnory [42] 1536X

% 1300 mm npu aToM no popmyse (62)
oy = 19010 =27 xe/M* - cer.
1,54 - 1,30 - 3600

Kosgduunent opomenus no popmyJe (67)

1,13
v =2,80Z (07)~05% (lg —1—‘?) X =289.0,812.2,7-0565x

Gw=1,12 - 67600 = 75712 Kef4; g= =189 xe/4.

kS

=0,95.

) 113 )
><(1g m) £ 0,28 = 0,50 rzfie.

Pacxol Bozxwl no dopmyde (66)
Gy =pG=0,5-19010=9505 xz/4.
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[IpuruMaem naoTHOCTL pasmemieHust popcynok 18 wr/m?. O6-
uiee yucsao dpopeynok [42] 108 wr.
IlpousBonurenbHOCTh POPCYHKH

9505
108

g=1,2- =106 xz/«.
[Ipunartas Hamu GOpPCyHKa NPH MHHUMAJbHOM PEKOMeHAyeMOM
LapieHuu Bojnl P=19 x[[cu? HMeeT TPOUSBOAUTENbBHOCTh g=

=240 kz/u. Oblllee HEO6XONUMOE UKCJIO (hopcyHOK L0MKHO 6BITh N =
1,2 - 9500
= 242 =48 mr. B Kaxaom psaay Heo6XOAUMO OCTaBHTH 1O

16 popcyHOK, OCTaNbHbIEe HYKHO 3aT/IYLIHTD.

nOBerHOCTHbIe BO3AYXOOXfNagMuTEenu

B noBepXHOCTHBIX BO3AyXOOXJaAUTEAX MOHUKEHHE TEIJIOCOHep-
’KaHUsI BO3AYXa IPOHMCXOAHT 3a CUET Nepeflayd Tersa oT BO3AyXa K
oxsaxjawoliell cpefle yepe3 creHkH TpyOok oxaazxutens. Oxmaxnua-
ouiefl cpellofl B aBTOHOMHBIX KOHJMIIHOHEpax SIBASETCS XJAaJ0areHT
XOJIOAMABHON MALIHHBL, B IEHTPaJbHBIX KOHAMIMOHEpPaX — BOJA.

Ecnn remnepaTypa oxJaKAalolleli Cpejpl Bbillle TEMIEPATYPH
TOUKH POCBI 0XJaXKJaeMOro BO3AYXa, NMPOLECC OXJAXKIEHUsI BO3AYXa
OyaeT cyxdM, 0e3 M3MEHEHHsI €r0 BJarocofep:KaHHs. B mpoTuBHOM
clyyae Ha BHeWIHeHl ITOBEpPXHOCTH BO3AYXOOXJaAUTeNs] KOHIEHCH-
pyerTcs map M3 BO3AYXa M BJAroCOAEpKaHHe BO3AyXa yMEeHbIIAETCs.
C nmeapio yBeauueHus: koaUIUEHTA TemromepeSadyu IPUMEHSIETCS
OpolleHHe BOAOH HAPYKHOHU NOBEPXHOCTH TPYGOK OXJAaUTeNsI.

IToBepXHOCTHBIE BO3AYXOOXJAAUTENH TNPUMEHSIIOTCS B aBTOHOM-
HbIX ¥ B LEHTPAJ/JbHbIX KOHAULHMOHEPAX B TeX Caydasx, Korja Tpe-
Gyercs, T/IaBHLIM OQpa3oM, NMOHWXKEHHe TeMIepaTypbl Bo3Jdyxa, a
KOHEUHOE BJIarocoJepKaHue ero He 00yc/aaBAUBaETCS.

Jlnsi neHTpadbHbIX KOHIMIHOHEPOB THna K HOMHHAJbHOI MPO- -
ussBoautenbaoctio 1000080000 x#3/4 Xapbkopckuit 3asojg «Kounau-
LIHOHEP» BLINYCKAaeT MOBEPXHOCTHLIE BO3JYXOOXJANUTENH B BUIE OT-
HeabHOH cekumuu. Jast kax ool Moaedu BO3LYXOOXJaAHUTENH BHINIOJ-
HSIOTCSI B OPOLIAEMOM U HecpOLIaeMOM HCMOJMHEeHHH ¢ 49 psioB
TpyGox [42].

Pacuer moBepXHOCTHBIX BO34yXOOXJAAUTEeH [[EHTPAAbHbIX KOH-
NULUOHEPOB NpousBoAuTcs no Meroiuke E. E. Kapnuca [27].

[ToBepxHoCTL Tennonepenayu BO3AYXOOXJaAWTEJIS

G(luy—1—¢q)

F=12 S0em—t (74)
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3nech £ — Ko3pHULUNEHT Tenaonepeadl MOBEPXHOCTH, KKaA/ M2 X
Xu4-2pad, onpenensembiil o Gopmynam Taba. 17,

Tadéauna 17. Popmyast nas onpepejeHns xoapduumenta Tenjonepefayus &,
KKaa/m?-u - epad, M conporupienus (mo Bo3ayxy) H, xI'/s?, noBepXHOCTHBIX
BO3JlyX00XJanureei

Tosepx- PexxuM paGoTht
HOCTD TIPH OXJ2XJEHHH 4 pana Tpy6ok 8 pagos TPyGok
Bo3ayxa
Dea ZHMARCMA|  p — 8,34 (vy) 48 k= 8,4 (0y)"" w13
H l‘L(Y/ > Epocu H=0,16 (07)1'78 H=0,32 (01)1»78
Heopo-
uaeMat | NOHHXXEHHEM b — 8,8(1)-()0'2912;0'227“0'60 k:12,8(@1)0'3510;0'257‘“0,33
BJIarOCOfepXKa- L s
uus Ly < tpoc H = 0,455 (vy)'™" H = 0,91 (op)"
I
_ =1787(v )0,23w0,377~—0,51 k=13, 8(v" 0’4112')0’27’7‘"'0’38
Opoma- |5 o (vy (vy)

eMmas

H = 0,84 (v)¥ H = 1,64 (oy)"%

Mpumeuanne. ®opMmyabl nas onpeiefeHHs BeMHuHHbl £ AefiCTBUTEbHB

npu 5cJIe;Lonmnx yenosanx: 3,0<uvp<<8,0 kefm®cex; 0,3<w<1,15 m/cex; 0,3<T<
<0,57.

Atcp — CpeoHas JIOFaquJMquCKaH pasHoCThL TeMIepartyp,
onpejeJssaemMas no (popMy.ne
(tu - tly(v/) - (tl( - t*&/)

ta— 13y

Aty = (75)

2,3lg L‘KfA@

Tennioconep:KaHne KOHAEHCATa ¢, BHIIABIIEro H3 BO3JyXa INpH
OXJaxKIeHuu (B KKa4/4), onpefensiercs no ¢popmyJe

qg=1t, (du - dk) 0,001, (76)

roe d,; d— HauaJbHOe ¥ KOHEUHOE BJarocoliep:KaHue BO31YyXa,

e/Ke;

t, — TemmepaTypa KOHJeHCaTa onpejensemas mno [—d-aua-

rpaMme, M0 CPeJHEMY 3HAUYEHHIO <TOYKH POCBI» JUIsS TOueX

HuK.

TemnepaTypHbIll KpuTepui

T — ty— tM_

: (77

ty — t%
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rne tM—TeMHepaTypa MOKpPOTO TepMOMeTpa II0 HayajbHOMYy CO-
CTOAHHIO BO3yXa, zpa@.
Ecau oxJlaxpawluag BoAa NPHrOTOBJACTCS B XOJOAUALHON Ma-
LiHHe, TeEMIepaTypy C/haellyeT NPHUHHUMATb MAaKCHMaJdbHO BO3MOXKHYIO

ty= t,— (2,0 = 3,0)°. (78)
B stom ciyyae pexum paGOTB XOJIOJUAbHON MallUMHbB GyJer

HauboJjee BbITOAHBLIM, a pacXoX 3HEPrU¥ Ha MPOHU3BOACTBO XOJN0MAA
MUHHMAaJIbHBIM.

[ipumep 60. PaccuumTaTh NOBEPXHOCTHBII BO3AYX0OXJaAUTEb

NPOU3BOAUTENbHOCTHIO G =20240 xe/«. Oxna)kpamolias Bofa MPHro-
TOBJISI®TCSI B XOJOAUABHON Mallx-
ne. ITponecc oxnaxjenus Bosay-
Xa NMPOHCXOAUT NPH HEU3MEHHOM
BJ1aTOCO/lepKaHun d = const
(puc. 41).
. o npoussopurenbuocru, cor-
JacHo KaraJjory [42], BeiGupaem
HEeopoliaeMblii  BO3AYX0OXJAaH-
Teab Kn 2040. Tlpenpapurenbno
NIPUHEMAaeM ueThipe psaa TPyOokK,
npu 3TOM [y =0,88 % f.p =
=0,00762 m?; moBepXHOCTb Tel-
Jioriepe/iaus OHOTO psifa TpPyGOoK Puc. 41. K npumepy 60.
Fo=33,6 M2,

Koureynyio remmepaTypy BOABI COIVIACHO ycsaoBuio (78) mpuHu-
MaeM

7y

tw=1,—29=139 -2,9=11°
Tax kak ox/axKJaonias Boga TOTOBHTCS B XOJMOAWJIBHON Maliu-
He, JKeJaTeJbHO TEMIEePaTypy ee HMeThb MaKCHMaJbHyio. dto Oyner
B TOM CJyuYae, KOTZa PacXoJl ee MaKCUMaJbHLIf, a Ilepemaj Temile-
paTyp MHHUMAaJbHBIA. 3aJaeMCsl CKOPOCTBIO JABUKEHHS BOJLI B TPyO-
kax w=1,0 m/cex, Toraa pacxon BOAbLL, UcXOns H3 Gopmyasl (63),
Gw-= fpw-3600 = 0,00762 - 1,0 - 3600 == 27,432 x?/4 — 27432 Kz/u.
Havanbnas remneparypa Boxabl mo ¢opmyse (71) momxHa OblTb
20240 (12,3 —
o=ty L 119
VYT TG 27432
[IpensapuTenbHO 3amaeMcsi YHCJIOM psifioB TPyGoK — 8 u ompe-
Jedsem Kos@uuHeHT Tenaonepefaun (cMm. raéa. 17)
k= 8,34 (v7)"¥w0® =834 .6,4%% . 1,008 = 19,2 xxas/mn?-4-2pad.

%1 —95,
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IToBepxHocTh Temsonepenauu mo dopmyiam (74) u (75) moux-
Ha OBIThH

F=129 G —1x—q) :
' (ty— i) — (e — i)
b, — &
2,318 ——-
te — th,
19 _ 20240(12,3—9,1—0) —192.0 42,
(27,5 — 11,0) — (13,9—9,5)
19,2 27,5 —11,0
9231 et Al A
£ 13,995 )
F 192,0

Heo6xonnmoe uucsio psiaoB Tpyd n= — = =5,7 psana.

Fo 33,6
[IpuHuMaem IecTupsAAHbIl Bo3ayxooxaaauteas Kun 2040/6, ume-
- ot F=201,6 x2.

Bemunmopuue YCTaHOBKM

[Tonawa Bo3ayXa OT KOHAHIMOHEPA B MOMEIIEHHs OCYIECTBJSAET-
Csl IO BO3AYXONPOBONAM C TOMOIIbIC BEHTUAATOpPA, BXOAALIEro B CO-
CTaB KOHAMIMOHepa. ['mopapauueckuii pacueT BO3AyXONPOBOAOB
NpOU3BOAUTCS IO 0ObIuHON MeToAuKe. CKOpPOCTH B MarucTpajbHBIX
KaHajaax cjelyer MPUHUMATH B mpefenax 6,0--12,0 x/cex.

BentunsitopHble yCTAHOBKKM THMOBBIX LEHTPa/bHBIX KOHIHIHOHE-
pOB TOCTaBJASIOTCA B cOOpe, B COCTABE I[EHTPOOEKHOTO BEHTHJAATODA
HH3KOTO [JaBJEHHA C 3/IeKTPOABUraTe eM H KJAHHOpPeMEHHOH Iepena-
uelf, 1160 Ha OOHOM Bajy (TOoJNbKO Mis KoHauuuonepa Kx 10), cMOH-
THPOBAHHbIE HA METAJJIHUCCKOK paMe ¥ IMPYKHHHBIX aMOpPTH3aTO-
pax. Huas Bcex xounuiuoHepos, KpoMe Ka 10 BeHTHJISITOpPHBlE yCTa-
HOBKH BbIlycKaioTcsi Ansi AaBaenuit 60, 80 u 120 xI'/#?, npu HOMHU-
HaJIbHOH NMPOM3BOAMTENbHOCTH KoHAauIMoHepa. dnst Kn 10 nasJsenne
npupsto 60, 80 u 100 xI'/x> Pacuernoe naBjenre, Kotopoe OGyHer
pa3BUBATb BEHTHJIATOP, HEOOXOJMMO B KaXKAOM OTHeJNbHOM cJaydae
OTpele/IATh M0 KATAJNOXKHON XapakTepucruke [42] B 3aBHCHMOCTU OT
pacueTHOH MpPOU3SBOAUTENBHOCTH BeHTHAATOpa. CONpOTHBJEHHE KOH-
OUUHOHEpA NPU PACYETHOM pPACXOJie BO3AyXa IJIOC CONPOTHBJIEHHE
BO3IYXOIIPOBOIOB AOJUKHO PaBHATBCS PACUETHOMY [aBJeHHIO, pas-
BUBAEMOMY BEHTHJISITTOPOM, C YYETOM 3araca Ha HeydTeHHble MOTepH

H,+ H, =-0,9H, (79)
rae H, — compoTuBJjieHHe BO3AYyXONPCBOJOB IO TUAPABIHYIECKOMY
pacuery, kI'[m?;
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H — pacueTHOe compoTHBJEHHE KOHAMUHOHepa, k[ /m?, ompe-
JeasieMoe 1o opmyJe

Hy=2XH (80)
H — naBnenue BeHTH/IATOPA KOHAMLHOHepa, K/ /m?, NMpHHHMae-
MO€ TO KaTaJjory [42] upu pacueTHOW NPOH3BOAUTENbLHOCTH

G
L—=—— M?’/‘t; (81)
1,2
H . — pacueTHOe COMpPOTUBJEHHE OTAEALHBIX CEKUUH KOHAUIIHO-
Hepa, kI '/m2, onpeleaseMoe 10 GopMyJie
2

(G
Ho=H, | ; (82)
Gy
H” —pacquHoe COHpOTI/IBﬂeHI/!e HPH HOMHHaJleOﬁ HpOI/ISBO-

OUTeJbHOCTH 1o Karajory [42], k['/m? (nnisi ceKuuit moporpesa
NpUHUMaeTcs No Tabu. 13; Mias MOBEPXHOCTHLIX BO3AYX0O0XJa-
aurejelt — o taba. 17);
G — pacyeTHBIH BeCOBOH PacxXol BO3AyXa, MPOXOMASIIEro Uepes
CeKLHUIO, K2/4;
G y — TO e, HOMUHAMbHBIH, K2/#, PABHBIN

G,= 172LH; (83)
L, — HOMHUHa/bHAs1 06beMHasi MPOU3BOAUTENbHOCTL CEKIUU IO
KaraJjory [42], n3/u.

Ilpu ycrposicrBe Galimaca y Kamepbl OpolleHHst HEOGXOAUMO
obecleudTh PaBEHCTBO MOTepb AaBJjieHHs B Kamepe H,, u B Oalina-
ce Hs. Ilas storo nenecoo6pasHo B Galinace NmpelyCMOTpeTb Aua-
bparmy

2

v,
6
H au = Hes=Es % T+H11 5+ HT}% (84)
rae Yl — cymMa Ko3((HIUEHTOB MECTHBIX CONPOTHBJIEHHH 6afi-
naca;
Ug — CKOPOCTb BO3/lyxa B Oalinace, m/cex;

H, — conporuBienue guadparmol, xl'/mn2

H,, — norepu naBienust Ha Tpenue B 6akinace, kI'/m2.

Mpumep 61. das yciosuit npumepa 45 momo6parsh BEHTHIATOP-
HYIO YCTAHOBKY, CeKIIHH KOHJIMIHOHEPA U CHeaaTh ero KOMIOHOBKY.

ITo pacueTHoMy pacxomy Bo3ayxa G =23540 ke/4 npuHHMaeMm
koupuunonep Ku 20. lo karanory [42] BeiGupaem CciaelylomHe Cex-
uuu (puc. 42): KnamaH npueMHbIfi / C yTeNJeHHBIMH JIOMATKAMH
Kn 2030; xamepy npomexyrtounyio Kg 2007 2; kaanan cIBOEHHbI
cexunonnnii Kn 2046 3, kotophblft ycTaHaBAUBAETCsT NEPe CEKIUSMH
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noforpeBa Npu TeMJOHOCHTeJe NMap (mpu Bole He TpeGyercsi); cek-
uuu noporpesa 4, aByxpsaguyio Ka 2018 u omnnopsimnyro Kg 2017
(cornacHo pacuyery B npuMepe 55)i kKamepy NpPOMEXKYTOUHYIO
Kn 2007 2; guabtp Macasubij camoounmatouuiics Kn 2006 5, xoto-
pblll ycTaHaBJHBaeM Tocje CeKUHH MOJOrpeBa, TaK Kak HapyKHas

pacueTHasi TeMIeparypa XoJ0LHOro nepuoaa ¢,=-—28°; kamepy pac-
4

7234256 93102 nn 2 12
NRVANN =220 27/

N \I 7
0B | pe
APy . O
of| |ojjol o |oylo
/7 ojo V4] 11’ —

8] Jo o o Y m

SIS T I TSI TS T S S 4

Puc. 42. KoMIoHOBKa KOHAMUMOHEpA K hpuMepy 61.

npefenutenpyio Kn 2013 6; kjanan npoxojaHoi C pPyYHbIM IPHBO-
aom Kn 20357, KOTOPBIl MPUHAT U3 TeX coobpaykeHUH, YTO No YCJo-
BHSIM TIpPHMepa COOTHOILEHHe PacXOlJOB BO3JyXa uepe3 KaMepy Opo-
uleHHs W 6afilac NOCTOSIHHO W PETYJHDOBaHUIO He MOAJEXKHT; Kame-
py opouenust Tpexpsaanyio Ka 2003 8; xamepy cMecHTe]bHYIO
Kz 2012 9; cekuuio nogorpeBa onHopsanyio Kn 2017 (mo pacuery)
10; xamepy npomexkyrounyio Ka 2007 2; cekuuio nepexolHylo K BeH-
runaropy Kn 2009 [1; xnanan Ka 1531 12; BeHTHasITOpHYIO ycTa-
HoBKy BY0811 /3 u nogcrasku K 0011 74.

PaccuuTbiBaeM CONPOTHBJeHHS KOHAMUHOHepa. CorsachHo ¢op-
myde (83)

G,=12-L;=12-20000 = 24000 xe/x.
st Bcex cexuufl, kpome kamepbl opomenust, G=23540 ke/u;

G\ (23540 _ - :
(a) o (24000) 0,96. as xamepnl opomenus G=19300 xe/4;

G \? .
(—) =0,65. Homunanbuble H, CONpOTHBJIeHUs CEKUWH IO KaTa-

i
Jory [42] cocraBasiioT: Kaanan npueMHbll — 2,0 xkI/m2, knanan cABO-

€HHBIl — CONMPOTUBJIEHHE YYUTHIBAETCS BMeCTe C CekllHeil MoJorpe-
Ba; puabtp 10,0 kI'/m?; kamepa opomenuss — 17,0 kI'/u?; cexuus ne-
pexonHasi K BeHTUAsiTopy — 2,7 x['/m%; KaMepbl HPOMEXKyTO4Has,
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pacrpeneauTesbHas W CMECHTe/bHAst — CONPOTHUBJCHUe He YUYUTHI-
U2
Baercq; kaanan Kg 15631—0,2 — 55 1,2.

3nech Uy — CKOPOCTb BO BXOIHOM nany6Ke BBHTI/IJISITOpa npu
HOMUHAJNbHOH MPOU3BOUTEJ/IbBHOCTH

‘Z}H _ LH —_ 40000 . 4 — 13’7 Jl’l/ce’(:;
fox - 3600 3,14 - 0,722 . 3600
Hy—02 57 1993 xIiuz

2-.9,81

Conporusnenust cekuuii nojporpesa npu vp=9,37 xI'/u*cex (cM.

npuMep 55), coraacHo Taba. 13, cocTaBaAOT: ABYXPSAAHON CeKUHHU C

kaanauom H,.=14,3 «kI'/m?, onuopsigHo#i cekKuuu ¢ Kjaamavom M, =

=9,0 k['/m2, 6e3 xnanana H, =7,7 kI['/m?. Tak kak cekuuu noporpe-

Ba yCTAHOBJIEHbI N0 GUALTPOB Ha BEJMUMHY CONPOTUBJEHHSA, CJACLY-
eT npuHsTh 3anac 10%.

O61ee conpoTHUBIEHUE KOHIAHLIUOHEPA
H=YXH.=(2,0+10,04+2,74+23) 0,96 +17,0-0,65 + 1,1 X
X (14,34 7,7) + 9,0 = 61,5 xl/n?.

ITpuaumaem BeHTUJIATOPHYIO ycranmoBKy Ka 2077 ¢ pabjenueM
120 xkI'/m? npy HOMHHAJABLHON TPOU3BOAUTENBHOCTH.

OmpenensieM pacueTHyi0 OObEMHYIO POH3BOAUTENLHOCTh BEHTH-
JsiTOpa

L=% — B _ 9616 M3y,
bt 1,20

3necs p— 1,20 ke/m® — o6beMHBII Bec BO3IyXa, NMPH KOTOPOM
COCTABJIEHA XapaKTepUCTHKA BEHTUASITOpA.

[1pu pacuernoit nmpoussoautrenbroctd u n= 1190 06/mnun BeHTHIA-
TOp MO KAaTaJOXKHOi Xapakrepucruxe [42] cosmacr pasaenne H=
=127 kI'/m% BosgyxonpoBoAkl 0T KOHLULMOHEPA [0 MOMEIEHHT CO-
rJ1ACHO YeJOBUIO (79) HOJXKHBI ObiTh pacCUUTAHBl HA CONPOTUBJICHHE

H,=09 -H—H,=0,9-127 —61,5=252,8 xl"/m2.
bBajinac nosxeH UMeTh CONPOTHBJEHWE, PABHOE CONMPOTIBA ‘HUIO
KaMephl OpOIUeHHs], T. €.
Hs=17,0-0,65=11,1 «l"/mu?
npu pacxofie Bosayxa Gg=4240 xe/«4 uan

Gs 4240
Lo— 28 = 2280 3533 2.
6 . 120 35 4



Ceuenue 6afimaca NpuHHMaeM MO pPas3Mepy MPHCOEIUHUTENBHOTO
(haaHa TPOXOZHOIO KJalaHa W CMecHUTesJbHOH Kamepsl — 1536
X 552 mm. Ckopoctb B Gaiinace

3533
1,54 - 0,55 - 3600

CymMa K03()pUIUEHTOB MeCTHBIX CONPOTUBJAEHHI IO (popMmyJe

(84) moskHa OLITH

Vg = = 1,16 x/cex.

oMo 2 AL1-2:981 _ 40
02 7 1,162 - 1,209
~ baiimac uMeer caegyionue MecTHEE CONPOTHBJEHHS: BXOJ B pac-
npeJeUTeNbHYI0O KaMepy U MOBOPOT noToKa ¢=1,3; MPOXoaHO! KJia-
nax ¢=1,0; 1Ba orBofa ¢=2-0,5=1,0. Hroro 1,3+1,0+41,0=3,3.
Heo6xonumo ycranoButh B Gafinace ApoccenbHyo AHadpparmy; ¢, =
=134,2—3,3=130,9. CoraacHo onyG6JHKOBaHHBIM METOJaM pacueTa
nuadparm [2], nas noayueHus Takoro ko3dduIMeHTa oTBepcTHE
guadparmel goJxuo Gbith 0,118 u2,
Pasmep orBepcrusa puadparmsl npuHumaem 350X 350 mm, ocTaB-
JIsI9l 3allaC Ha MOHTAXKHYIO PEryJUPOBKY NMPOXOLHBbIM KJANaHOM.

Inywurenu wymon

UToOBl yMEHbIUUTh YPOBEHb 1IyMa, CO34ABAeMOr0 BEHTHJIATOPOM
KOHAUMIHMOHEpa, HeOOXOAUMO YCTAHABIUBATH KOHIUIMOHED B OTHEJNb-
HOM TOMELIEHHH CO 3BYKOH3OJHPYIOUIMMH OTpaxKJamoIHUMH KOHCT-
PYKIUSIMH, MOHTHPOBATb BEHTHJASITOpP Ha MNPYKHHHLIX BHOGPOM30JA-
TOpax, NaTpyO6KH BEHTHJAATOpA NPHCOEIUHATb K BO3AYyXONPOBOLAM
yepes ru0Kkue BCTABKM MU YCTAHaBJ/AWBATL Ha BO3LYXOMpOBOAAX LIY-
MOFJIYUIUTEJH.

KoHeuHo!i 1eabl0 aKyCTHYECKOro pacuera siBjisfieTcst BbiGop WIY-
MOTJIyIIKTeJeH, KOTopole ofecneunBasy 6l B KOHIHIMOHHPYEMOM
IOMelIeHNH NONYCTHMBIA JUIsi Hero ypoBeHb lyma. B mpouecce pac-
yeTa OIpenessieTcsl YPOBeHb 3BYKOBOH MOIHOCTH IIyMa BeHTHJATO-
pa, DONYCTHMBIH YPOBEHL 3BYKOBOrO [aBJEHNS B MOMEIIEHHH, IOTEPH
3BYKOBOH MOLIHOCTH BHYTPH MOMEILEHHS M B BO3AYXONPOBOAAX, He-
o6xoxzuMoe 3arjyumeHde mymMa M BbIOOD THNA IJIyLIMTeJed.

PekomMeHAaMKN M0 aKYCTUUECKOMY pacueTy paspaboranbl MHCTH-
TyToM CaHTEeXNPOEKT Ha OCHOBAHMM METOJWKH M MaTepHaJjoB
E. 5. IOmuna w M. K. Pasymosa [21]. PaGouue uepTexxku mymorsay-
muTensed paspaboranbl mucruryramu CanrtexnpoekT n CrTpoureb-
HOIHO! (usnky [35].
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Bce pacuersl npousBoAATCA AJs BOCBbMH OKTaBHBIX IOJ0C CO
CpelHMMH reoMeTpuuyecKMMH uactoTamu 62, 125, 250, 500, 1000,
2000, 4000, 8000 ey. YpoBeHb 3ByKOBOH MOIIHOCTH BEeHTHJAATOpa ANA
Ka2K/I0H OKTaBHOH I0JIOCHI
A L,= Loé — b (85)

Lig=1L,+ 101gQ+ 251g H + A,. (86)
HonyctuMblii ypoBeHb 3BYKOBOrO AaBJeHHsl B nomeineHun Ly,
onpeneasiercs no CHull II-I". 7—62 u np. [34, 40, 21] (raba. 18).

Ta6auma 18. Mpenensno ponycTHMbie YPOBHH 3BYKOBOrO [AaBREHHA IMyMa,
npoHuKaoWero B noMeuenus, Loy, 46 (40]

CpenHereoMeTpHYecKe 4acTOTsl OKTABHBIX
mosnoc, ey

Hasnadenue nomeutenuft
62 {125 | 250 | 500

1600 } 2000 [ 4000 i 8000

IIymsl, NpORHKAIOUWIHE H3BHE B MOMELIEHH,

HaXOAAIMKHeCH HAa TEPPUTOPHH NPONbBIILICH-

HBIX TIPENPUATHH: 3
KOHCTPYKTOPCKOe O10p0o, KOMHaTbI pac-
4eTYHKOB M MPOTPAMMHCTOR CYETHO-3JeX-
TPOHHLIX MallWH, JabopaTopuH MJs 06-
paboTKKM 3KcHepHMEeHTaNbHbIX HAHHBIX R
qnabopatopny 6e3 COGCTBEHHBIX HCTOUHH-

KOB Llyma 71161 | 54 | 49 ) 45 ) 42 | 40 38
30pAaBUYHKTH W 3aBOAOYIPAaBJIEHHS 79170 )63 | 58 |55 52| 50 49
Ha paBouHX MeCTaX B IPOM3BOJACTBEHHBIX
MoMellleHHsIX 98193 (88183787368 68
TanaTtel, xaGuHeTH Bpayeil W OMepalHOH-
Hele  GOJIBHHIL 51 |39 (31241201714 13
CnanbHble DETCKHX YYpexJIeHH W HHTep-
HaTOB 5544 (35(29(25( 22|20 18
UuranbHbie u KOHOepeHI-3a/bl, 3pHTENb-
Hble 3a/1bi B TeaTpax, XJay6ax, KHHO 59 148 | 40 | 34 | 30 | 27 | 25 23 -
Kaacent u aygutopuu 635245 |39|35)32]30 28
KaGuners! u pagoude MOMELUEHHST B aJMU-
HHCTPATHBHBIX 3J4aHHHX 67 {57 | 49 | 44 | 40 | 37 | 35 33

OnepauHonnsle 3alel nout, Telerpados H
6aHKOB, 3aibt Kadie, CTOJIOBHX H pecro-
pasoR, dolie TeaTPOB H KHHO 71 [ 61 | 54 (49 | 45 | 42 | 40 38
Toprosbie sanbi MarasuHoB W cropraanu| 75 | 66 [ 59 | 54 | 50 | 47 | 45 43
Ilaccaupckde 3a/bl BOK3aJIOB H  a3po-
0PTOB 79170 | 63 |58 | 55| 52 | 50 49
Yaael TenehOoHHON, pamdo M pagHO-Tese-
QOHHOH CeTH W JAUCTeTUEPCKHE TYHKTHI,
NyAbTH LEHTpaju30BanHoro ynpasienus | 70 | 66 | 59 | 54 | 50 | 47 [ 45 43
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Ta6auna 19. Motepn 3BykoBoil MowmocTd B Bozayxomposogax AL pgsy, 0C

Tso- CpeaHereoMeTpHYeCKHe YacTOThl OKTaBHBIX IONOC, ey
daeMeHThb malb
BO3AYXONIPOBOAA ceueHus

e 62 | 125 | 250 | 500 | 1000 ‘ 2000 | 4000 | 8000

np
MTpamele yuacTku, AL

Tlotepu Ha AJHHE
npsAMoro yuacrka [,
pPaBHON 3KBHBAJIEHT-
HOMY AuaMeTpy BO3-
nyxonposopa 5%
cTajibHble BO3[LY-
XOMPOBO bl — 0,01 0,01 0,02 | 0,02 [ 0,03 | 0,04 | 0,05 | 0,057
Kanalabl H3 KHp-
nuya, Getona, ac-
BecroueMenTa — ] 0,04| 0,04| 0,11 | 0,15 | 0,18 | 0,22 | 0,27 | 0.3%
®aconnve uacru AL
Opunounste xosena | 0,05 | 0 0 0,4 (2,0 |49 [3,7 [3,0 |3,t
0,10 | 0 0,3]0,5 | 3,6 |4,2 |3,1 |3,0 |3,
0,25 | 0 0,41 2,5 4,7 3,6 3,0 3,0 3,(
0,50 '0,3({1,1) 4,0 4,0 3,0 3,0 3,0 3,
1,00 | 0,41 2,51 4,7 3,6 3,0 3,0 3,0 3,0
JBa wxonena oauu| 0,05 | 0 0 0,8 13,4 16,9 16,3 |50 |5,0
3a Apyrum 0,100 0,6 | 1,5 5,5 6,5 5,4 5,0 5,0
0,250,210,9|4,1 |6,7 [6,1 |50 |50 |5,0
0,50 10,6 |2,11]6,0 6,5 5,0 5,0 5,0 5,0
1,00 10,9} 4,2|6,7 6,1 5,0 5,0 5,0 5,0
Tpoanuku ua mpo-| 0,05 |2,0(1,0,0,2 |0 0 0 0 0
xon Fup 0,1011,6/0,4]0 0 0 0 0 0
0,25]10,8(0 0 0 0 0 0 0
0,50 10,40 0 0 0 0 0 0
1,00 | 0 0 0 0 0 0 0 0
Tpoituuk wa orsers- | 0,05 {2,0|1,00,2 | 0,3 1,2 13,3 |59 |6,0
gedue For 0,10{1,6 0,4 (0,1 0,6 2,3 4,6 6,0 6,0
0,2510,8(0,1{0,4 1,6 3,8 5,9 6,0 6,0
0,50 | 0,4|0,1]0,8 [2,5 [50 |6,0 16,0 |86,0
1,00 { 0 0,4|1,6 {3,3 {59 [6,0 [6,0 |6,0
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fIlpomoaxenue Ta6ua 19

Cpe}lHereomeTpH';ecxue 4aCcTOTH OKTaBHbIX II0JA0C, 2U

DAeMEeHThH III};]JSB

BOSAYXONpOBOA  |CEUEHAA| oo | 125 | 9250 | 500 | 1000 | 2000 | 4000 | 8000
Bentunauuonnsle 0,05 )14,0|10,0| 7,2 | 6,0 | 5,9 | 4,7 | 4,0 | 4,0
peureTKu 0,10 |11,5| 8,6| 6,0 | 6,0 | 5,2 | 4,3 | 4,0 | 4,0
0,25 9,5/ 6,7 6,0 | 5,7 | 4,6 | 4,0 | 4,0 | 4,0
0,50 | 8,2] 6,0/ 6,0 | 5,0 | 4,0 | 4,0 | 4,0 | 4,0
1,00 6,7 6,0 5,7 | 4,6 | 4,0 | 4,0 | 4,0 | 4,0

[lnaBubie H BHe3all-

Hble H3MEHeHHS ce-

YeHHsl [P OTHONIe-

uusnx F/f:
2 — 0,5 0,5/ 0,5 ] 0,5] 0,5] 0,5 ) 0,57 0,5
4 — 1,0/ 1,0} 1,0 1,0 1,0 1,0 1,0 1,0
6 — 2,00 2,0 2,0 | 2,0 | 2,0 ) 2,0 | 2,0 | 2,0
9 — 2,8 2,81 2,8 2,8 | 2,8 2,81 2,81 2,8
[Ipumeuanne. [lnst TpoiiHuKOB Ha Npoxoa K TaGAu4HBIM XAHHEIM BOGaB-
Fry

F
asiior 10lg (1 + —Fi); IJIs TPOHUHHKA HA OTBETBJEHHE —101g<1 +

np

p)‘

ot

[Torepu 3BYKOBO# MOLIHOCTH B NOMELIEHUH M B BO3JyXOIIPOBOAAX

(Ta6.a. 19)

AL, —101g A

Fo

— 10— 4;

A=S8 a,+8 -a+. . . .+S5,0,+4 +A4,+.
ALBO311 = EALC.
Tpebyemoe 3arayuieHye myma

ALTP- 3 LM - (ALBosn -+ ALno,\l + Lnon)-
JKuBoe ceuenve u IMHA TYLIHTENS PABHBL:

Y

l'uppasauueckoe cCONpOTUBJEHUE [YLIUTENSA

DKBHBAJICHTHBIHA JHAMETP TJYIUIUTENs

Fr.u == <
YUnon
AL

. . 3

lig= AL

Hoy =t
ra — "i“ Ds_ e

D, = 2ab
a-tb

9
2

R

2g

(87)

. +4,; (88)

(89)
(90)

(91)

(92)

(93)

(94)
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3nech Lo — o6Luil ypOBeHb 3BYKOBOH MOIIHOCTH a3POAHHAMH-

YeCKOro HIyMa BEHTUAATOpa, 00;

A, — nonpaBka Ha OTKJOHEHHE Dexuma paboTbl BEHTH-
JATOPA OT pekKMMa NpPU MaKCUMalbHOM K.ILJ., MpHHHMAa-
eMmaq no taba. 21, 06;

5 — orHOocUTENbHBIN CHEeKTp 3BYKOBOH MOLLHOCTH LIyMa
BEHTU/ISATOpA, NpUHUMAaeMbli 1o Tabua. 20, J6;

Loy — noctosinHasi, 3aBUCSIIAA OT THOA BEHTHJAATOpa M
npuHUMaemas no tada. 20, 06;

AL . — notepu 3BYKOBOH MOLUHOCTH HA OTHEJAbHOM yuacT-
Ke, IPUHHM aemble 1o Tabu. 19, 06;

A — 3ByKONOrJIOLieHNEe TTOMEIIeHueM, M2;

S, ... S,— nnomanu orpaxaeHdit (CTeH, OKOH, loaa, MO-
ToJKa), M2,

aty ..., &, — Ko3(ppUUUEHTbl 3BYKOIOIJNOUEHUS Orpax-
JNeHU¥ TOMelleHusl, IpuHUMaeMble o Taba. 22;

A, A, ..., A, — 5KBUBAJEHTHbIE MJIOLALH TOrJIOLIEHUA
OTHEJNbHBbIX MOTJIOTHTEJEH (MO, Kpecna, CTy/bs), M2,
KOTOpbl€ YUHTBIBAIOTCS TOJBKO AJsl 3PUTEJbHBIX 3aJ0B U
3as10B coOpanuii mo Taba. 22;

F, —naouwalb pelleTKH Ha PacyeTHOM ydacTKe BO3AYXO-
poBOAa, M?;

2F — obuias maouianb pereToK B MOMeIeHHH, #2;

A — NONpaBKa HA BBICOTY PACIOJNOMXKEHUS] pelIeTKH, NPH
hy>20mA=0,npu h,<2,0m A=3;

AL, — 3argyllledue myMa B LJylIuTeNe B AAaHHOHN MOJO-
ce vacrot npH [, =1,0 u, 06/n;

[ — ¢dakTuyeckas AJHMHA TIYILIHTEJIA, M;

a, b — pasMepbl NONEPEUYHOTO CEUCHUs TIYLUUTENs, M.

Tabnuua 20. OTHOCHTE/IbHBIH CHEKTP 3BYKOBOH MOHILOCTH IIyMa BEHTHJSTO-
pa b, 06
BeuTHas- Yucegao OGODO- ’ Cpe;{uereometpmlecxﬂe H4acCTOTbhi OKTABHLIX MOJIOC, 2y
Top o ?2;‘2'”‘"‘[ 62 | 125 | 250 | 500 | 1000 | 2000 | 4000 | s000
LienTpo-
GexHbli 180— 350 6 9 13 17 21 26 30 36
350— 700 3 6 9 13 17 21 26 30
700--1400 | 13 3 6 9 13 17 21 26
1400—2800 | 20 13 3 6 9 13 17 21
Ocesoit
4-nonacr- 960 7 6 5 5 5 10 16 23
HbIi 1400 10 7 5 5 5 7 10 16
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Tatauua 21. 3uauenus Lo u Ap, 96

Tun u cepHst BEHTHASTOPOB

OceBble | LlenTpoGexKHble
PacnpocTpanenue 3ByKa 06-320; N . 114-70;
P Y MLL. 119-55 BP; BPC 1 BBI 114-76
LO‘ 4y LO‘ A | L, Ap‘ Ly | Ap ‘ L, | Ap
Co CTopoHbl BCACHIBaHHUs 44| 2 | 441 0 (40| 0 | 40| 2 | 34| 5
Co CTOpOHBI HarHeTaHust 44| 2 | 48| 5 |44 | 5 [ 48] 2 |38 | 5
IMpumeuvanne Beanunnel Ap yuuTHIBAIOTCH, €CAH JPOH3BOJHTEILHOCTH

BEHTHJIATOPA OTJIHUAETCA OT INPOH3BOAHUTENBHOCTH NMPH MAaKCHMAaJdbHOM K.ILA. 6oJgiee

yem na +=409%.

Tab6aununa 22. KoapdhuuueHTsl 38yKONOTIOWEHHS ¢

3ByKoOMNOraoUan-
miue 3JeMeHThI

Q6b6was CpeAHereOMeTpn!{ecxne 4acTOThl OKTABHBIX [OJIOC, &Y

TONLWH-

wa, sx| 62 | 125 | 250 | soo | 1000 | 2000 | 4000 | 8000

Crenbl KHpNHY-
Hble HEOHITYKa-
TypeHHbIC

To ke, owTyKa-
TypeHHbIE C KJle-
€BOIl TIOKPAacKoii
To xe, omiTyka-
TYPEHHble C Mac-
JISTHO! OKpacKoi
ITeperoponxu
[UIICOBBIE IYCTO-
TeJlble ¢ KaeeBOoH
TOXP aCKOk
Crennbl GeTonHble
¢ 3aTUpKo#, Oe-
TOHHBIE nepe-
KpBITUS W TOJIbI
Ileperopoaxn
LepeBsIHHbIE OLl-
TYKATypeHHble
[Tanean  pepe-
BAHHBlE TIO CTe-
HAM

Oxkna (crexso)
ITonbl mocuarsie
[Toast  mapxert-
1ble N0 FYyZPOHY
ITonsr 13 nwHoO-
Jeyma

P

— 10,024

— 10,013

— 10,009

— 0,013

— 10,010

— |0,10

— 0,098
— 0,035
— 0,10
— 10,04

— 10,02

0,024

0,013

0,009

0,013

0,098
0,035
0,10
0,04

0,02

0,024

0,015

0,011

0,015

0,11
0,032
0,11
0,04

0,03

0,030

0,018

0,013

0,018

0,014

0,09

0,10
0,029
0,09
0,07

0,03

Ona 3JeMeHTOB 30aHKA

0,040

0,025

0,016

0,026

0,018

0,08

0,09
0,026
0,08
0,06

0,035

0,048

0,037

0,017

0,038

0,022

0,08

0,08
0,026
0,08
0,06

0,038

0,064

0,048

0,018

0,045

0,028

0,09

0,04
0,020
0,09
0,07

0,040

0,07

0,050

0,018

0,050

0,035




[Ipononxeunune ta6a 22

3BYKONMOIIOL A0 -
LIHe SeMEeHTH

Obuas
TOMUH~
Ha, Mn

CpepxereoMerprdeckie 9acToThl OKTAaBHBIX NOJoC, 2y

62 | 125 | os0 | so0 | 1000 | 2000 | 4000 | 8000

JA1s 3BYKONMOrJAowWAalomMHX OGAMUOBOK H3 HECHEUHAJU3IHUPO-
BaAaHHB X MaTepHAJOB

Autunupupo-
BaHlast XJoNya-
Tofymaxuas
TKaHb,  YKpen-
JNeHHast na CTeHe
Kogep ¢ BopcoMm
Ha Tnoay
®daneprast  006-
LIHBKA 6-MHJIU-
MeTpoBast Ha
paccrosiHud 50
MM OT CTelbl

Iisa cnos mpe-
BECHOBOJIOKHHM-
CTHIX ILIAT Ha
paccrosiun 50
MM OT CTEHHI
[Tepdopupo-
BAHHBIH  BHHH-
mIacT Ha pac-
crosiiuy 100 mm
OT CTeHb
[Toponnacr Jwuc-
ToBOH H0-MHLIU-
METPOBBHIi Ha
paccrosuuu 50
MM OT CTeHbl
Bentunsiuuon-
Hble pelieTKu

10

56

70

160

100

0,05
0,10

0,12

0,15

0,15
1,00

0,07
0,10

0,24

0,25

0,40

0,70
1,00

0,31
0,13

0,25

0,63

0,65

0,70
1,00

0,49
0,30

0,21

0,68

0,68

0,65
1,00

0,81
0,30

0,12

0,83

0,60

0,75
1,00

0,66
0,27

0,12

0,70

0,55

0,80
1,00

0,54
0,25

0,11

0,40

0,48

0,85
1,00

0,40
0,25

0,16

0,20

0,45

0,902

| 1,003

Has meOenu v nl0fell B 3pUTeNbRHX H KOHpepeHI-3aaax

JKecTkue u 1o-
JyKECTKHE CTY-
aps (1 cryn)
Masarkue kpecsa
}Il Kpecio)

oau (1 yed.)

126

0,02

0,11
0,36

0,02

0,16
0,45

0,02 (0,03 (0,04 (0,03

0,25 0,34 |0,44 10,43
0,46 10,48 0,49 |0,50

0,03

0,40
0,50



Jlonyctumas CKOPOCTb BO3AyXa B TJYLIHTENE U, 3aBUCHT OT
JONYCTHMOTO YPOBHsI 3BYKOBOTO NaBJieHus B rnoMemieHud N npH yac-
ToTe 1000 eu.

Honycrumasn ckopocte 8030yxa 6 wymozayuurese U yoy

N,o6 . . . . . . . . 50 45 35 25
Ugom Mfcex . . . . . . . 10 8 6 4

Cymmaproul KO3(PGUYUEHT MECTHO20 CONPOTUBACHUS
wymoeayuurern &

Fowe 03 04 05 06 07 08
Frae
. 085 065 05 035 025 0,15
ITpumeuanune Jas TpyGuarbix mymoraywureiesr ¢=0.

Koagppuyuenr tpenus eayuwuressn A

Dy, . . 0Ol 0,2 0,4 0,6 I 1,5 u Gouee
A 0,06 0,05 0,04 0,03 0,03 0,025
Mpumep 62. Paccuurath HeoGXoMuMOE 3arayllieHHe Aa3poAHHA-
MHUECKOTO LIYyMa OT BEH-
THJAATOpA KOHAMLUMOHEPA
Kz 20 - oo
A , HPOHI/IKaIOU.leFO B 4000 4000
HOMeEILEeHHEe YHTAJBHOTO
3a/ia 4epe3 T'pyNNy BeH-
THASLHOHHBIX — PELIeTOK Q=4000  400x500 @a
F,=2000%600, pacno- g
JIOXKEHHBIX Ha BBICOTE

P 2000600 P 2000600

Jan

" 200%400

h,=3,5 u. B nomemenne : Q=3800
NOCTYMAET TaKkKe BO3AYX 8092599 3) q- 800
yepes 0 TaKylo XKe Q=2400

bes Apyryio Taxy @=14200

pewerky. Ilomelenue
uMmeer pasmeph 24,0X
X 12,0X4,5 m. Inowagp
oxoH Sy =36,0 #2. Yuc-
JIO TIOCAZOUHBIX MEeCT —
200. Crenbl KHpIUYHbIE
OLITYKATYpEHHbIE; MeX-
AySTaxKHOE IIEpEKPEHI- Puc. 43. Pacuetnas cxema BO3IYXOTPOBOOE
THe — ¥XKene300€TOHHbIE X mpuMepy 62.
IHUTBI;  MOJ — TapKeT-
HbIH Ha O6utymMHOH# Mactuke. Me6eab — 200 crosio n 200 crynses.
Bentunartop goupuuuoHepa — LI4-70 Ne 8, n=1190 06/mur,
Q=22600 m%/4, H=104 x['/m?; BO3LyXONpPOBOABl METAJJIHUECKHE,

=60
N00°22 @ a=22600

LU4-70 N°8  n= 1190 ob/mur
Q=22600 M3y H=104 KI/M?
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H30JUpPOBAHHBIE MUHEPAJOBATHBIMU MauTaMH. KoHdurypauus cery,
pasmepnl U Jpyrue Januble NpUBEREHDLl Ha puC. 43.

Onpenensem obuuii ypoBEHbL 3BYKOBOH MOIMHOCTH a3pOJUHaMM-
4eCcKOro myMma BeHTundAtopa no dopmysae (86), npuHumas 1o
taba. 21.

L,=38 06, Q= 22600 6,28 it cex;
3600
Lyg=L,+101gQ + 251gH 4~ A, =38 +101g6,28 - 251g 104 =
=96,5 70.

A, =0, TaK KaK HeT OTKJOHeHHs paGOoTbl BEHTHJSATOpA OT PEKHMa
MaKCHMaJbHOTO K.I.1.

YpoBeHb 3BYKOBOH MOLHOCTH IiyMa BEHTHJAATOPA B OKTABHBIX
nojocax no gopmyse (85), Opu TOM, UTO MJs OKTaBHOH IOJIOCH
62 ey 5=13 06 (raba. 20).

L,=1/L,— 5=96,50—13=283,5 06.

[sis ApyrHX OKTaBHBIX MOJOC pacyer mpuBeien B taba. 23.

JOonyCTHMbiii yPOBEeHb 3BYKOBOTO JaBJiEHUS AJisi UYHTAJbHOrO
3aja npuuumaem no tadm. 18. IIaa uactoTsl 62 ey Lo =59 96
{7151 ocTaMBHBIX YACTOT — CM. TabJa. 23).

OnpenensieM 3BYKOTOLVIOUIEHHE OTAEAbHLIMU KOHCTPYKUHMSIMH TO-
Meuienus no dopmyne (88) u cBogum B Tabauny (raba. 23). Ha-
TpUMED, 3BYKOTIOTIOLUIEHHE CTeHAMH TIpH

S =2(24,0 + 12,0) 4,5 — 35,0=1289,0 .x2
Hae =0,013 (cM. Taba. 22)
A =S8u2.,=289,0-0,013=3,7 00.

[asnee onpenenasieM NOTepil 3BYKOBOH MOUIHOCTH B MOMEIEHHN
no popmyaam (87) u (88) u B Bosgyxonposonax no dgopmysae (89).
Tak, Ha yuactke I no ¢popmyie {94)

b 2.0,9.0
D,= 2a = 9-0.6 0,72 x:
a+b 0,9+0,6
JIHHA yYacTKa, BhIpaxKeHHas B Kaaubpax
{ 1
I = =120 167,
D, 0,72

[Torepu Ha npsimom yuyactke (cM. Tabua. 19)

AL. =167 0,01 =0,2 d0;
noTepH B cnapenHoM Kosene npu F=0,54 x2; AL: =0,6 06.
Takoii e pacuer NPOU3BOLHM MO JAPYFHM y4acTKaM.
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<o

2:9.8:98 0,60 s; F=0,6-0,6 = 0,36 a%;
0,6 +0,6

Yuacrox 2. D, ==

[~ -39 i34
0,60

AL =134 0,01 =0,1 00.
[NoTepu B TPoOiiHUKE Ha OTBeTBJIECHUHH 1O Tabu. 19

w 0,2 \ _
ALT -~~0,6+101g(1 + 0’36) 2,5 96.
2.0,6-0,5 6,0
t = - T = == ,2’ l:=~—'—::
Yuacrox 3. D, 06105 0,55 m; F=0,3 u% I, 0.5
=10,9;
AL -=10,9 - 0,01 =0,1 06.
Yuacrok 4. D,-==0,50 m; F=0,30 u% l,(:—»—()g’TOS = 16,4;
AL =16,4-0,01 =0,2 06; xoneno AL{=0,1.
Yaacrox 5. D,—-= 0405 44 4 F=04-05=0,20 u?
0,4+ 0,5
{ = o =15,9;
0,44

AL:" =159 - 0,01 =0,2 06.
TpoiiHuk Ha Hpoxox

AJT 15 0,20\ _ 4 .
L® =15-101g <1+—-0,20 5 06;

peiterka ¢ Koaesom ALP=61 96.
O6une norepu 3BYKOBOH MOLIHOCTH
AL = AL o+ ALy, =2,0-4+0,24+0,64+0,1+254+0,1.+
+024014+02+45+6,1=16,6 d06.
Tpebyemoe 3arnyuerue mwyma omnpepensem no gopmyne (90)
ALsp s =L, — (AL oy + ALgosy ~+ Luon) = 83,50 — (16,6+-59,0) =7,9 d6.
[MyMoraywmurenb NpefBapUTeNbHO NPHHHMaeM TpyGuaThlil THH

B007 ceuennem 200X 200 mm. 3araymenne myma Ha | u QJuHbI THY-
wutens npu 62 ey AL.,=4,0 96. Heobxonumas ANHHA TAYILIHTENS

AL 7,9
(o= — 22 . " —198 u.
AL, 4,0
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HoiuHy raymnTesns npHHHMAaeM 1o TOH yacrore, Kotopas Tpedyer
HauboJsbLlell JUIMHB — B HauleM ciaydae 7o yacrora 125 zy. Ipuuu-
MaeMm IJHHY Taywurens { ., =4,0 u [35]. -

JKupoe ceuenve raymuTeasa Npy v,,, =05,0 M/cek.

Qo __ 63

F= = 1,26 x*.
Unon 5’0
Heob6xonymoe yHCI0 3JEMEHTOB TJIYHIHTENs
F 1,26
He=— = =32 wr.
Fy 0,04

[Ipunumaenm 6-6=36 mr. [Tomepeunoe ceuenue BCETO TJYIUIHTE/sS
paBHO 2400 X 2400 mm. ConpoTuBJeHHe TayINHTEIA 10 dopmyde (93)

Hiy= (0+0,05' 4’0)' Y 12=15 «lln.

0,2 2.9,81

Xonopgunskbie YCTAHOBKH

Ilpu oxsaxKieHUH BO3LyXa B KOHJHUHOHEPAX C NMOHHUKEHUEM Tell-
JocofepKanusi (mo MOJUTPONUYECKHUM NpoueccaM) Ttpebyercs: moi-
BOJ HM3BHe XoJiofa. EcrecTBEHHBIMH MCTOUHHKAMH  XOJOXa MOTYT
ObITh apTe3naHcKasi BoJa, XOJOAHAS BOLA TOPHBIX PEK M 03€p, JeL,
UCKYCCTBEHHBIMM — XOJIOJMJIbHbIE YCcTAHOBKH. B cucremax KB npu-
MEHSIOTCSl NPEUMYIECTBEHHO HCKYyCCTBEHHBIe HCTOYHYU-
KH XO0Jo0/a— (peoHOBble XOJOJHJIbHbIE MaLIHHbI: IPH PACXOne
xoqofia 1o 3,0 MJH. KKaA/4 — niopiiHeBkle; oT 1,5 MuH. kKaa/4 w 6o-
Jlee — UEHTPOGeKHbIe; JJst MPOMBILIIJICHHBIX CHCTEM INPHUMEHSIOTCA
TakxkKe aMMHauHble Mawmuubl; ot 150 Teic. mo 10,0 MJH. KKas/4 —
nopiueBsbie, oT 9,0 MuaH. KKaa/4 1 Oojee — 1eHTpo6exHble. Bpomu-
CTOJNUTHEBBIE a6COPOGIUOHHbBIE, 4 TaKKe NapO3KEKTOPHble MAIUHHBI
MOT'YT NMPUMEHSITbCS NpPHU HAJHYMHU JeuleBoro (0TOPOCHOro) Temaa H
napa [29].

XooaonpoUsBOAUTEAbHOCTD XOJMOAU/IbHBIX MAaIInH

Q:kQX:kG(/H—]K)’ (95)
rae Q, — pacxon XoJiofa Ha OXJaxKJeHHe BO3AYyXa B KOHAHIHOHE-
pe, kKaa/4;
G —- pacxof, oxJaxIeHHOr O BO3/lyXa;
I.; I, ~--HavyaJpbHOEe H KOHEUHOE TEIJIOCOAEep:KAHHEe OXJaxKJeH-
HOrO BO31YyXa, COTJIACHO cXeMme Mpollecca 06pabOTKH BO3AyXa;
k — sanac Ha moTepu XOJ0AA.
Coraacgo CHull II-T. 7—62 npu Q4 <<150 rvic. xkanfu, k=
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=1,15+1,20; npu 150<Q, <1500 thic. k=1,12-+1,15; mpn Q,>
>1500 TrIC. k:1,07+1,12.

Xon0onONpPOH3BOAUTEALHOCTD XOJOAUIbHOA MALIMHEI 3aBHCHT OT
ee paGouero pexuMa, KOTOpPhIH OnpefensieTcs CAeAyIIUMHE N0Ka3a-
TeJISIMH: TEMIIEPATYPOH HCMAapeHHUA XJaf0areHTa B HcnapuTesne fo, KO-
Topasi NoAXKHA ObiTh He HHXKe +1,0°% TemnepaTypoi KOHJeHCALHH

NapoB XJajoareHTa B KOHAEHCATOpE {% u Temmeparypoil mepeox-
JNaxJeHHs XJajoarenra i,

, t K
{, =15 — Af, =£2i’l — (36 (96)
=t (3 4); (97)
ty— 2 4 (1= 2. (98)

3nech tw; tw— HauaNbHAS W KOHeuHAs TeMIepartypa BOJBI, MO-
cTynamooieli Ha OXJaxIeHHe BO3AyXa B KOHJHIHOHEp,
COT/IACHO pacyery Tpouecca 06paGoTKu BO3/yXa;
Aty — peKOMeHIyeMblfi Mepemaj TeMiepaTyp, paBHbIH
3—6°
f¢; te — BauajbHAs M KOHeuHasi TeMfeparypa OXJaxAaa-
I01IEH BOJBI KOHIEHCATOpa, OUpejesieMasi pacyeToM CHC-
TeMbl BOLOCHAOKEHHT KOHAEHCaTOPOB.
MaxcuManbHble TEMIEPATYpPbl HOJMKHBL OBITh: AJs (PPEOHOBBIX
MawuH fr< 36° nas aMMHauHbiX MamuH { < 32,0%
fo = 1t + (4-+6°). (98a)
TunoBbIM pexXUMOM (PPEOHOBHIX XOJOAMIbHBIX MAIlIHH AJ5 CHC-
tem KB siBasercs fo=+5,0% ¢,=435,0°u {,= +30,0°
[Mon6op XOJOAUABHBIX MAllHH MPOU3BOAUTCH MO Karajgoram [43]
B 3aBHCHMOCTH OT HEOGXOAHMOH X0a0A0NPOUSBOANTENBHOCTH U C yue-
ToM pabouero pexuma. Xos0JONPOH3BOAHTEIbHOCT MAlHHHBI IIPH
paboueMm pexume

Q=Q, - w , (99)

rue Q-xonoaonpoussonmenbﬂocm MAallHHbI TpU padoueM peXu-
Me, KKaalu;
Q. — XOJIONONPOU3BOAHTENBHOCTh MAWIKHBI 0 KATAJOTY MPH
THIIOBOM peXHUMe, KKai/4;
q%; gy— obbeMHas XONOAONPOUBOAUTENBHOCT MAPOB XJ410-
aredtTa npH padoyeM MW TUNOBOM pexumax (puc. 44, a),
KKaA/M3;
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q, Kxan/m?

P
800 L
o /
700——‘;‘/5':/ L~ A
) ~ L~ y | ‘
600 30 08 P =500 -
\‘\ . /20(7 A9,
e 035 Y
500 67 S R
\N\~
400 0.6
300 05 -
0 +2 +4 +6 +8 t,epad T2 3 4 5 6 7 8 kK
a 6 h
Ko, Kkan/kém-y
15000 ‘/
4é// //
P t\k ©
16000 » A £3 .
o uc. 44. Jlanuble AJs pacuera KOMIIPECCO-
— 35 poB Ha (peone—12:
| a — o0'beMHast XOJOLOTIPOU3BOAUTENbHOCTL qv B
5000 6 — Ko3hdHUHeHT NOLAYH KOMMPECCOPOB A; 6 —
0 +5 +10 1, YHenbHAsS XONOLONPOU3BORMTennHOCTE K.
§

hp; A, — KO3GGHUUMEHT mofaud KoMmpeccopa MfpH paBouem H
THUNOBOM pexume (puc. 44, 0).

nOBerHOCTb TerJionepenayy ucnapuresst H KOHAeHcCaTOpa oripe-
ACJS0TCA MO CACAYIOUINM YpaBHEHUAM !

. Q

F,= A (100)

Fomm % (101)
K At

3necy Ky, K — xo3bduuneHr rtensonepenays uHcnapuresas H
U KOHAEHCATOPA; MM KOXKYXOTPYOHBIX (hpeoHOBBIX Tell-
JOOOMEHHHKOB MpH  XOjOmoHocuTene — Bopa K, =300
+450 krkar/m?u-epad; K,=350-=550 xxar/m?-4-2pad;
At ,— nepenaj TeMmepaTyp B UCTIApUTENE

K
AtH_—_tW——;tW——t{?; (102)
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{5 — TemIepatypa HCrapeHHsi XJafoareHra npu pabouem

peKHUMeE;
QK — pacxon TeNnJia B KOHAEHCATOpE
N, — uHIMKaTOpHAst MOLIHOCTb KOMIIpeccopa, K8T
N =2 . (104)
Kam;

K, — ynenbHasi TemoNpOH3BOJHTEIbHOCTb KOMIIpeccopa
(puc. 44, 8), Kkaa/keT 4,

7; — THPABJMUYECKHH K.ILA. KOMIIpeccopa
273 + 7
=2 0,0025¢5 ; 105
T o ’ : (105)
At, — nepenajn TteMmnepaTyp B KOHIEHCaTope
0 1o+t
M=t (106)
Pacxop oxgaxjgawouiel BoAbl B KOHAGHCATOpE
K Qh‘ -~
Gy = W . (10/)
C C

fIpumep 63. [lomo6partb xosopuJbHble MAIIMHbl ¥ KOHAMLUHOHE-
py IJs OXJa)K[AeHHs BO3AyXa MO YCJOBHAM HpuMepa 58: G=
=67151 kefu; 1,=13,3 kxaa/ke. [, =177 kxar/ke; ty =9,8%
tw=95,0°; Gy = 141000 x2z/4.

Pacxon xosona o dopmyae (73) Q=G ({,—I ) =67151 (13,3—
-—7,7) =376045 xxaa/4. [lpuaumMaeM TpU XOJOLHJIbHblE MAIUMHBL MO
Q1=125348 xras/u xaxnas. Onpepensem pabO4YHil pexuM MAUIHH.
Corsnacuo gopmydie (96)

5.0 =29.4°,

0=t — Agy = 20D
2

CorsiacHo pacyeTy o6OpPOTHOrO LHKJa BOAOCHAGXKEHHSt KOHMIEH-

caTopa npuHMMaeM f. =24° toraa no popmynam (97, 98) fc =24+

+5=29% fM=te+4=20-1-4=233 f, =t + 2°= 24 +
-+ 2 =26°.

[Tpunumaem xommnpeccop PYY-175, Ha dpeone 12, mpu n=
=720 06/mun, XO0NONONPOU3BOLUTENbHOCTBIO NIDH THIIOBOM peXuMe
Q. =170000 xxaa/4. XoJOLONPOH3BOAHTENBHOCTL NpH pabouen pe-
XKHUMe onpenessiem o gopmyae (99).
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Mpu ¢, =26° u £,=2,4° q¥ =585 xkaa/m3. Tlo 3aganHbiM Temre-
paTypaM onpefeJisieM jAapjeHue P, nonbsysch Tabauuamu (pH3Huec

kuxX cpoiicts dpeona [40] P =341 xl'/cu?, npu.t,=30° u ty=>5°
qyv =625 xkkar/m3, Pg=3,69 xl[cm? JlapnenHe KOHAEHCAUHM TIpHU
1k =33°, P% =8,20 kI'/cu?; nipu t¢ =35°, Py =8,62 I'[cm?. Tlo puc. 44,5
- PP 8.20 PT 8,62
onpenesseM npu po = 3741--:‘.,4 A,=0,80 u npu 3 Y

=23 A =081

Pa6ouas xonononpoussonmenb}xocm KoMIIpeccopa
b 585 - 0,80
- =170000 -— -- — =156900 xxa.i/4.
Q=0Q.- 7 ke 625 - 0,81 !
3amnac XOJIOILOHpOHSBOILHTeJIbHOCTI/l paBeH

Q=Qi |y 156900125348 ;04 o=,
) 125348 A
ITosepxnoctp Henapurens no gpopmyae (100)
Fp=-9_ 125348 =718 a2
KuAtu 350 5'0 —;_9 ’§ ,

Buiéupaem no xaraaory [43] ucnapurens 105 MKP ¢ nosepx-
HocThio 105,0 m2,

[/

[ToBepxHocTh KOHAEHCATOpa onpenesasem no gopmyae (101)
213424
[lpr %, =

40,0025 - 2,4 =0,90; N, = 120348 __ _
273 + 33, 0 6900 - 0,90
—920,2 Kor; Q= 125348 4 864 - 20,2 — 142720 KKar/u;
Fo— @ _. __ o
kbt

T AN
400 (33,0w ——g—

Bribupaem no karajgory kougencatop 65 KTI', ¢ moBepxHOCTbIO
65,0 x2 Pacxon oxsnaxnamoiue#i BOAbl B KOHZEHCATOpe 10 (hopMyJie
(107)

Gty = Qe 18720 og500 ko4,
P 29,0 — 24,0 '
PaCXOLL BObI, HOCTyHafOU.[eH B HCHapHTeJIb
4
Gy = - _,~Q_.~_—_ 125348 — = 26150 we«.
£, —t 9,8—5,0
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Bcnomoratensruoe o60opyAoBaHMe KOHAHLHOHEPOR

PesepByaphn XOM0oQHOI H OTENJEHHOH BOABI pPaCCYHTHIBA-
1oTCSl KaXK bl Ha 10-MUHYTHDIA pacxol BOJbI, [I0JaBAEMON B KOHJIH-
IMOHEep,

GW
Vp=—"— 10, 4. (108)
1000 + 60

O6a pesepByapa CJEAYET BLINOJHATL OJMHAKOBBIX Da3MepoR H
yCTaHABJAHBATbL Ha OJAHON oTMeTke. Mexay pesepByapamu LOJIKeH
6LITh CAeJIaH NepesrB HA YPOBHE MAKCHMAJbHOTO 3aNOJHEHHA pe-
3epByapa.

Hacocw s nogaun Boibl B KOHAHUHOHEp MOAGHPAIOTCS CO-
rJacHo Karazory no pacxoay Gw H Hamnopy

Hy=Hy+ H, - Hy, (109}
rae  H,— HeoGXoauMBlll Hatop Hacoca, 4 800. CT.;

H y, — nanop nepen ¢popcyHKaMH KaMepbl OPOUIEHHs 160 nepest

MOBEPXHOCTHHIM  BO3AyXOOXJanuTedeM (COTJIAaCHO —pacuery),

M 800. cT.;

H. — pasHocTb OTMETOK Mexk[y BepXOM KOHAHIHOHepa H AHH-

[ieM pe3epByapoB, M3 KOTOPbIX MORAGTCST BOJA B KOHAMLHO-

Hep, M;

H ., — norepst namopa B Tpy0OONpoBOAaX, NPUHUMAEMas OPHEH-
tupoBouno 0,5 u 800. cT.

Hacocwl aas mogadu OTeNJIEHHOH BOALI B HUCMAPHTENb XOJ0-
JUJBHON MAMIMHBI M JaJjiee B pe3epByap XOJIOAHOH BOAbI CaejayeT
NpeayCMATPHUBATE CAMOCTOSIT@JIbHbIE ISl KaXKJOH XOJOAUNbHON Ma-
mHHb. [Ipou3BOAHTENBHOCTE HACOCA NPHHHMAETCS MO PACcXOAY BO-

Jibl, TOlaBaeMoit B ucnapuresb, Gy .
Hanop nacoca:

H,=H,+ H, + H.; (110)
Rupln @l
= 4
H, 1000 +1,5(n-+1) —— oy (111)
rae H, — moreps Hamnopa B HCIapuTeJse, X 800. CT.
RTp — 1oTepst Hanopa Ha TpeHHe B TpybOKax HCHapurTess, MM

800. cT./Mm;
[ — pnuua TpyOOK HcHapHTess, M;
1 — YKUCJI0 XOJ0B;
X
Gy

w — CKOpOCTb BOABL! B T 6K8X, aBHast —————
i P PYDKaL, p 36007y, - 1000

’

137



mfcex; (f ;p,— muomadb TPyOGOK B ONHOM XOJAe HCMapHTess, MO
Karanory, u?);

H , — nonesnast BelcOTa pe3epBYapoB XOJOJHONH W OTEMJIEHHOM
BOJIbI OT BCACbIBAIOLIEH TPYOHl 10 nmepeansa, M.

IIpumep 64. Ilono6path Hacocsl H pe3epByapb! K KOHAHIHOHEPY
Kz 60, KoTopeiit pasmellien Ha TJjollafike Ha orMmerke +4,50 u; pe-
3epByaphbl H XOJIOJMJIbHAs YCTAHOBKA HaxonaTess Ha otverke +0,10
(cm. mpuMep 63).

Pacxon Boaw Ha dopeyuxkut Gy =141000 ke/«; wcnapurtenu Xo-
JOAMJbHBIX MawuH npuHsitel 105 MKP, pacxoa Boab Ha KaxXKAblH
ucnapureab G=27100 xe/«.

CoryacHo ¢opmyie (108) moJsesHnast eMKOCTb Ka)KJAOro pe3epBy-
apa JoJixKHa ObiTh

1410
Vw0 aa5
6 - 1000 6000 -

[Ipunumaem pesepByap pasmepom 500040002600 uu c mepe-
TOPOAKOH MOCpenyHe AJd nepenuBa, Bbicotodl 2500 mm. BcacbiBalo-
LM Wrylep ycraHapiauBaem Ha Boicote 100 mam oT gHUILA.

ITpu srom mosesnass emMKOCTh KaxKJOro pesepByapa Oyger V=
=2,5X4,0X2,4=24 m3. Ormerka Bcaceaionlero uryuepa +0,40 .

[TpousBoauTENbHOCT HAcOcCa Uit Hogaud Boabl Ha (OPCYHKH
aoxKHa Obith G=141000 xe/4=141,0 »3/4. Hanop macoca onpene-
asiem no gopmyae (109). ITo pacuery kamepbl opoutedus Hy =
=14,0 m 800. cr.; BEICOTA KonpuuuoHepa Ku 60, corsacHo xaranory
H,=3,07 m, Torna H. =4,50+3,07—0,40=7,17 .

H,, =0,5 m 800. cr.;
Hy=Hy+H + H,=14,04+7,17 4+ 0,56 =21,67 u 600. cm.

ITo xaranory BbiGupaem Hacoc 6 K-12 Ha oxHON ocu ¢ 3JeKTpo-
apurarenem A62-4, N=14,0 kgr, n=1450 06/nun.

Hamnop Hacoca st 1ofa4n BOABl B HCNAPHUTENb XOJOAN/IbHON Ma-
WHHB POM3BOAHTEAbHOCTBIO Gy =27100 ke/u=27,1 s3[4 omnpene-
asem o ¢opmyae (110) u (111), 15 yero npexaBapUTENBHO HAXO-

271

JUM CKOPOCTb BOJbI B TPYOKAX W, = 3600 - 0,008 - 1000 =0,94 n/cex;

npu AHametpe Tpy6ok d, =13 mm, R,, =150 mm 600. cr/m; nauna
Tpy6ox /., =3,0 m, uncao xonor 4. Takum obpasom,
Rapin @i 150 - 3,0 - 4
H=——+415(n-+1 = : !
“= 000 ( ) 2 w00
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' B ~0,94"2 o .
+1,0(4 +1) 5.9 81 =214 m 800. cm.;

1

Hy=H,+ H, + Hy, =214 4+ 3,00 + 0,50 = 5,64 x 80d. cm.

BoiGupaem nacoc 2K-9 Ha opHOfl ocu ¢ 31€KTPOABHUrATENEM
A32-3, N=1,7 k8r, n=2900 06/Mmun.

MecTHBIe HOHAMLMOHEPDI

MecTHble KOHAMLHOHEDPH! NMPUMEHSIOTCS AAA OOCHYyKHBAHHS OT-
JieNbHBIX TIOMELI€HH IIPOM3BOACTBEHHOrO M TPaXKJAHCKOTO HAa3HA-
yeHus. ABTOHOMHbIE MeCTHbie KOHAHIMOHEPHI UMEIOT B CBOEM COCTa-
Be XOJOAU/JIbHYIO MAIIHHY JAHGO KAMEPY HCIAPHTEJbHOTO OXJaxKae-
HHSI BO31yXa, HEAaBTOHOMHbIE KOHJAHIIMOHEDH TPEOYIOT CHAGKEHHA
X0JIOJIOM H3BHE,

[Ton6op MeCTHBIX KOHAMIIMOHEPOB MNPOM3BOJUTCS MO KATANOXK-
HbIM AaHHBIM [40] Mo pacxoy BO3AyXa H X0JIOZA.

[Tpombitiennacts CCCP Bhinmyckaer MecTHble KOHIHIHOHEPDI C
MAaKCHMaJbHO! MpPOU3BOAUTENLHOCTBIO MO BO3AYyXy 10000 m3/4, mo
xosoy — 54000 kxaa/u.

Ipumep 65. B momeuieHnn KOHTpoJsiepoB Ha 3amope (Actpa-
XaHb) HeoGXOQHMO cO34aTh MOANOpP mnojaueil Bo3ayxa B obbeMe

1 3 8 C ee®
B H b4 C K ]

t 20,0 | 35,2 15,0 | 24,6 | 10,0 g5 ~100

L3 /

d 7,3| 11,6 7,2| 8,6 7,2 _—
/ 9,2 156 7,9 |1,1| 6,7
' Vs
Puc. 45. K npumepy 65. o

AByXKpaTHoro o6meHa. Ky6arypa nomeitenust V=350 »® ITapamer-
pbl BHYTPEHHEr0 BO3AyXa AOJIKHBI ObITh f,= +20,040,2° ¢, =50+
+5Y% — KpyrJoroguuHo.

ITpoussoaum pacuer Ha Tenmusblil nepuop. MaGwiTku rtemia, cor-

JIACHO pacuery, cocTaBastioT Q=3600 xxaxs/«; Bblienedus BJaru
W =300 2/u.
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Pacuernbie ndpameprl HAPYXKHOTO BO3MyXa (CM. IpuAoXKeHHe 2)
t,=35,2%1,=1506 kkaa/xe; Ps=T760 mm pr. CT.

ymoaon macitad npouecca B [—d-guarpamme mo opmyne
(11) ep= % 001000—12000 kkana/ke (puc. 45). PaGouyio pasHOCTb
TemnepaTyp npunuMaem At, =5°, Toraa napaMeprI NPHUTOUHOTO BO3-~
AyXa NOJXKHBI OLITH cneayromnmn t,=15% 1,=79 krxas/ke.

Pacxon Bo3nyxa

G—_ @ 3600

— - 9770 Ke/4.
Iy— 1y 9,2—7,9

Pacxon napyxHOro BO3LyXa, HCXOAs M3 ABYXKpaTHOTO oOMeHa.
L,=2-350=700 #%4 nnu G=700-1,2=2840 x2/u.
Pacxopn peliMpKyasiHOHHOIO BO3AYXa

G,=2770—840=1930 k/u. CooTHolLIeHHEe CMECH - Gu _ 840 ~(,3.
G 2770

[Tapamerpsl BO3AYyXa mepej Kamepoill opoumieHus: f.=24,6%
-11 | kkas/ke, mapaMeTpbl BO3Ayxa mocie OXJIAK JEHHS: te —10 0°‘
—6 7 kkaa/xke.
Pacxon XoJ0732a

— G (/. —1)=2770 (11,1 — 6,7) = 12200 xKa4/4.

Bb16npaem no karajory MectHbifi kouauuuonep 1KC-12, numero-
LK HOMUHAJBHYIO MPOU3BOAUTENBHOCTb 1O BO3AYXy L =2400 3[4,
o xogony Qs = 12000 kxaa/u.

ABromartnsauma cucrem KB

Pacuer cucrem KB u moaGop o6opynoBaHMA . NPOHU3BOAHTCA [0
KPAHHHM, PACUETHBIM YCJAOBUAM, KAKHMH FABJSIOTCS PEXKHM TEMJOro
H XO0JIOLHOTrO NepHOoNoB. B Teuenue roga mapamMeTpbi HapyXHOrO BO3-
IyXa PEe3KO H3MEHSIOTCS, MOTYT HU3MEHATbCH TaKxkKe IOCTYILIEHHS
TemJa H BJard B noMeuleHusi. [Iyist ofecriedeRusl NOCTOSIHHBIX 3ajaH-
HbIX TapaMeTpoB BO3AyXa B pabouelt 3oHe cucremsl KB HeobxoaH-
MO HeNpepbIBHO PEeryJupoBaTb NMPH NOMOHIM CHCTEMbl aBTOMATH3a-
UK, HA KOTOPYIO BO3J1araroTes Claeyloune (pyHKIHu:

obecreyeHHe 3aJaHHON TeMIepaTypbl W BJAMKHOCTH BO3AyXa B
pabBouell 30He NOMENIEHUN;

BKJIIOUEHHE U OTKJIOUEHHE pAa3jiMYHBIX arperaToB B HeOOXOAHMOE
BpeMs (XOJIOAUNBHBIX MAIIHH, HACOCOB, MPHBOAOB KJIAaNaHOB U AP.);

3amuTa KaJjaopudepos OT 3aMOpaKHBaHNA;

KOHTDPOJIb 32 paGOTON CHCTeMbl W CHTHaJIH3aLHsl.
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PerynupoBanue TeMnepaTypnl M BJAXKHOCTH MOxKeT ObITb Kauye-
CTBEHHBIM (M3MEHSIOTCS napaMeTphl BO3AyXa NPH NOCTOSTHHOM pac-
Xo/e), KOJHYECTBEHHbIM (M3MeHACTCS PACXoJ MPH INOCTOSHHBIX Na-
pameTpax BO3AyXa) H CMEUIaHHLIM. B NpakTHKe NpPHMEHSIOTCA BCe
TpU cXeMbl peryaupoBanus [19, 20]. ABromaTHzanusi moxer ObTb
OCYIIIEeCTBJIEHA 1O THIOBBIM CXeMaM, pa3pabOTaHHBIM HHCTHUTYTOM
Canrexnpoexr [30].

TennonpousBoAUTENBHOCTh KaJOPU(PEpOB peryaupyercs IpH Tell-
JIOHOCHTeJIe — BOAA M3MEHEHHEM pacxoja TENJOHOCHTeNs ¢ IIOMO-
TbIO PETryJUpPYIOLIEro KjaalnaHa, YCTaHaBJIHBAeMOro, KaK IpPaBHJIo,
Ha 06paTHOM TemJaonpoBoje. IIpu AaBjeHHY BOJABL B TENJIOCETH Gosee
6,0 kI'/cm? peryaupylouuil KAanaH yCTaHaBAHBAGTCS Ha MOAANOLIEM
TenJjonposoje. I1pu TenjoHocuresne — nap peryjiupoBaHHe OCyIIeCT-
BJISIETCS TIPOMYCKOM UaCTH BO3AyXa yepe3 0OBOAHON KaHaJ, IJisl Uero
nepen KanopudepoM YCTaHABJUBAETCS CABOCHHBIN CEKIMOHHBIA KJja-
maH.

B Tenublii mepuoA TeMnepaTypa BO31YyXa, BbiXOASINEro U3 KaMe-
Pbl OpOILIeHNS, PeryJaupyeTcss H3MeHeHHeM TEeMIepaTypbl BOALI, MOAA-
BaeMOH Ha (OpPCYHKH, NMyTeM CMEUIUBAHUS B pasJUYHbIX MPONOp-
UMAX XOJOAHOH BOJBI H3 XOJOAMJIbHON CTAHIMU U OTENJIEHHOH BOJb
#3 NOAAOHA KaMephbl OpOUIeHHA.

Kax BHJIHO M3 cXeM MOCTpPOeHHst npoueccoB o6paGOTKU BO3AyXa
B KOHAWLMOHepax (cM. puc. 30), MOCTOsSIHHbIE 3aJaHHble NapaMeTphl
B paboueil 30He B, BHe 3aBUCHMOCTH OT U3MEHSIIOIUXCS BHEIIHUX
ycaoBul H, JocTHraioTCs NMpH TNOCTOSIHHEIX MapaMeTpax BO3AyXa
mocse Kamepsl K, T. e. [Js KaXAOro KOHAWLHOHEPA XapaKTepHa Of-
pelleJieHHas TeMIlepaTypa Bo3ayxa f,. Tak Kxak OTHOCUTEJbHASA BJAaK-
HOCTb BO3JyXa mnocje KaMmepsi ¢, 6auska k 100%, Temneparypy
BO3yXa Nocje Kamephl MO CYyXOMYy TepMOMETPY HAa3hIBAIOT «TOYKOMH
pocei». ITocTosiHCTBO 3TO¥ TemMnepaTypbl, MpPH HEH3MEHHLIX H3OBIT-
KaxX TelJsa B NOMelleHHUH, obeclednBaeT NOCTOAHHYIO TeMIepaTypy B
paboueit 30He.

PeryaupoBanue «TOUKH POCHI» IIPH U3MEHSIOIMXCA NapaMeTpax
HapyXHOTO BO34yXa B TeIJbl nepuol] ofecreudBaeTcst H3MEHECHHEM
TeMIepaTypbi BOJAbI, MOAaBaeMo#l Ha (DOPCYHKH KaMephl OpOILEHHH,
Jubo B BO3AYXOOXJaAuTelb, B XOJOAHBIN mepuold, KOrja KaMmepa
opollieHns pa6oTaer mo Hpoueccy aavadaTHUECKOro yBJaaXKHEHUs,
peryJupOBaHUE «TOYKH POChI» JOCTUIAeTCsl U3MeHeHHeM TeMIlepary-
pPH BO3AyXa Mocje KaJopugepoB IepBoro moaorpesa. Peryaupylo-
e kJjamnambl paGoTalOT OT HMMIYJbCa, MOAABAEMOro TeMIleparyp-
HBIM JaTYHKOM, YCTAHOBJICHHBIM 3a KaMepoii opoiieHud. JlaTuuk Ha-
CTpauBaeTcs Ha 3afaHHYIO TeMNePaTyPy «TOYKH POCHL».
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ITocTossHCTBO TemnepaTypel B pafoueli 30He Npu M3MEHSIOLLHXCSE
H30bITKAX TelJa B NOMelmeHHH OOCeclneynBacTCsl PeryJHpPOBaHHEM
TeMnepaTypbl BO3JyXa Nocje Kajgopupepos BTOporo moporpena /7).
TemnepaTypHBIH JaTyWK, ycTaHaBJuBaeMbiii B paGoyeil 30He NOMe-
LIEHUST, JaeT UMIYJAbC PeryjaupylleMy KjianaHy Ha Tpybonpobole
TEINJIOHOCHTEJS KaJopH(pepCB BTOPOro NoAorpesa.

Jas noMenneH#i, B KOTOPBIX napaMeTpbl Bo3Ayxa B paboued 30-
He 3a[al0TC pPasJMUHBIMH JAJf TeNJOro U XOJOJHOTO IEPHOMIOB,
«TOYKH POCBI» OYAYT TakxkKe pasauuHbiMu (cMm. puc. 30). B stom cay-
yae TpebyeTcsl Ce30HHAs NepeHACTPOHKA KOHJUIHOHEpa HA DPeXKHM
paGoThl TENMJOro M XOJIOJHOrO MEePHOJAOB. 3a KaMepoil OpOILeHH:
YCTAaHABJMBAIOTCS JBa TeMNepaTypHbIX jAatyuka. OaWH M3 HHX Ha-
CTPOEH Ha «TOYKY POCBi» TeIJIOrO MepHoja, APYroil — XOJOAHOrO.

[ns nomeuieHu#l, B KOTOPBIX BbIJEJEHHS BJATH H3MEHAIOTCH B
IIHPOKHX mpejenax au6o rpebyercss obecnedeHue B pabouell 30HE
TOUHBIX 3HAUEHHH BJAXKHOCTH BO3JyXa, — Takxke Tpebyercs peryniu-
pOBaHHE M3MEHEHHUSIMH «TOUKH pOChi». JlaTuMKOM B JaHHOM cJayyae
SIBJASIETCSI BJAromMep, yCTAHABJAWBAaeMbii B pabouell 30He MOMeEIIe-
HHA.

3auura KaJaopH(pepoB NepBOro NoAOrpeBa OT 3aMOpaxKHBaHUSL
IPH TeNJNOHOCHTEJEe — BOJA OCYIIECTBJAETCHA PErYJHPYIOIUM KJaa-
[aHOM, KOTODbIl NpONyCKaeT MHHMMaJbHO HeoBXoAuMoOe KOJIHYecT-
BO TE[JIOHOCHTEJI NPU NMOHHKEHUH TEeMINePaTypbl BOAEl 32 KaJOpH-
dhepom HuxKe —2° -

HMMnynbe Ha KJgamaH Togaercd OT TeMIepaTypHOro JaTuHKa,
YCTaHOBJEHHOTO B TPyOONPOBOLE OXJaXKAEHHOH BOIb 3a Kajaopude-
POM NepBOTO NMOJAOTPEBA.

Ilpu TensoHocHTese — nap 3alLUTa KajopH(epoB OCYLIECTBJISI-
eTcA NMyTeM 3aKDPLITHS CABOCGHHOrO KJjallaHa Nepef Kajopudepom H
NPONYyCKOM HeOOXOJUMOro KojuuecTBa napa AJs o60rpeBa KaJoph-
depa. Mmnyabc Ha xnamaHbl faeT TeMNEPaTypHbIi JATUMK, ycTa-
HOBJIEHHBIf HA KOHIEHCATONpOBOJe NepBOro no XOAy BO3AYyXa Kajo-
pudepa.

B ofenx cxemax 3amuTa BKJOYAETCS NPH TeMIlepaType BO3AYXa
+2° gaTYMKOM, YCTAHOBJIEHHBIM B NPOMEXKYTOYHOH KaMepe meper
KaJopHgpepaMmHu.

Mpumep 66. Paspaborarh cxemy aBTOMaTH3auud cucTeMbr KB
no ycnosusM npumepa 45. CucremMa 0fHO30HAJbHAS, NPAMOTOYHAS;
KOHAUUHOHEp ¢ Gakfinacom; obfpaboTKa BO3AyXa MO CXeMe C pas3jni-
HBIMH «TOYKAMH POCHI» HJ51 TEMmJOro H XOJOJHOrO MEPUONOB (CM.
puc. 21). Tennoxocurenpb — nap. KoMnoHoBKa KOHIHIMOHEpA npH-
BeneHa Ha puc. 46.
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TemnepaTypa Bo3ayxa B pabodeil 30He NMOMeELIEHHs] peryJaupyer-
¢l U3MEHEHHSIMH TelJIONPOH3BOANUTEIbHOCTH CEKUHM BTOPOTO MOJO-
rpeBa. TemnepaTypHblii ZaTUUK 4Yepe3 KOMaHAHBIN Npubop — ysed
yIpaBJaeHus — JAeT UMINYJbC HA HCHOJHHUTENbHBIE MeXaHHW3Mbl. Tak
Kak TENVIOHOCHTeJNEM fBJfETCsS Nap, PeryaypoBaHHe CeKIUH MOJNO-
rpeBa OCYILECTBJIsSIETCsT CABOCHHBIM KJaNaHOM Ha BO3JyXe W Dery/u-
PVIOUINM KJAIaHOM Ha [1ape.

P
4 L

.

I _‘_]
. 1™

@y
»
W LN
A\

X
/J |

T < T H
4 N < ﬁ\\ 1, )
A 77\ 7 py
len H T
4 | 2]

J =]
Ly [Xonodnan 6oca

Puc. 46. CxeneTHas cxema aBromatusauuu cucreMbl KB. K nmpumepy 65:

1 — TemnepaTypHBIi gaTuHK; 2 — y3ea ynpasJeHHs; 3 -— y3eJ peryaupoBaHns; 4 — HCNoda-
HHTENbHBI MEXAHU3M; 5 — 3JCKTPOLBHTATENb; 6 — PYYHOH TMpPHBOL; 7 — DEryJHPyoULHi
KJaanaH; 8 — obpaTnbiii Kjanau.

Cxema aBToMaTH3anuu paboTel KajopudepoB BTOPOro mojporpe-
Ba 3HAYHTEJbHO yJAYUlLIAeTCs NPH NepeBoje X Ha BOJAY INOCTOSHHBIX
mapaMeTpoB, NIPUrOTOBJASIEMYIO B CHElHaJbHOM Mapo-BOASHOM 60#-
Jaepe.

TeMmepaTypa «TOYKH pPOCBHI» 38 KAMEPOH OpOLIEHHs] B TeMJblH Tie-
PHOJ peryiupyercss u3MeHeHHeM TeMIIepPaTyphl BOJbI, T0JaBaeMoi
Ha (opcyHKH KaMepbi. TeMnepaTypHbill AaTuHMK, YCTaHOBJIEHHbI 34
KaMepol, yepe3 KOMaHJAHbIH Npubop — y3es peryJupoBaHHs — paeT
HUMINYJbC HA HCIOJHHUTEJIbHBIH MEXaHH3M peryJHpYIOILEero KjaanaHa
Ha Tpy6onpoBOjie X0JA0AHOH BOJBI.

B XoJIoAHBIH riepHoj TeMIepaTypa «TOYKH POCbi» PEryanpyercs
H3MeHeHHeM TelNJONpPOH3BOAHTENbHOCTH CEKIIHHA NepPBOro MOLOrpena.
TeMmnepaTypHbI JaTYHK XOJOLHOIO IEePHOJA Yepe3 KOMAHAHbBIH NpHu-
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60p — y3eJ peryJupOBaHHUsl — JAaeT UMIYJAbC HA CABOEHHbIH KJAanaH
Ha BO3AyXe W PeryJupyloIMyil KJanaH Ha nape CeKUuil MepBOro no-
JOTpeBa.

TemnepaTypHbie AATUHKH «TOYKH POCHI» TEMJOr0 H XOJOJHOTO
NEepHOAOB HACTPAMBAIOTCH KaMKAbIH Ha CBOIO pacueTHyH TemIlepa-
TYpY.

Jlns 3amuThl CEKUMH NMEepBOTO MNOAOTpeBa OT 3aMOpa)kKHBaHUA,
Ha KOHJIeHCaTOIIpOBOJe NMepBOi Mo XOAy BO3JyXa CeKUWH MOAOrpeBa
YCTaHABAH¥BAEM TeMNepaTypHBIH AATYUK, HACTPOGHHLI Ha TeMnepa-
Typy 20°. Ilpu CHMKeHMH TeMNlepaTypbl AATYMK HAET MMIOYJbC Ha
HCIIOJIHUTeNbHble MeXaHu3Mbl. Kiaman Ha BO3jJyXe IepeKpLIBAETCA,
OJIHOBPEMEHHO OTKPBIBAeTcsl JOCTYI mapa B Kasopudep.

BioknpoBka cBsisbiBaeT MexAy co0oft ABUraTejb BeHTHJATODA
KOHAHLMOHEpa Yepes MpuOop ynpaBjeHUs ¢ APYTHMMH ABHraTeNsIMK.
[Ipu ocTaHOBKe ABHTraTeNs Ha BEHTUJIATOpPE NEpeKpbIBaeTcsi NpHEM-
Hblll KJalaH H KJalaH BHTSKHOH cucTeMbl. Kpome TOro, OTKJIO-
YalTCA [BUTATEJH BBITAXKHOIO BEHTHJIATOPA, “BUIAVILNHOrO (QHAbTpA
¥ Hacoca KaMephbl OPOLICHHSI.

ITpoxonHo#l knaman Ha 6Gafimace yCTaRaBJIMBAeM C PYUYHBIM MNpH-
BOLOM, TaK Kak cxeMoi o6paboTKi BO3LyXa IpeaycMaTpUBaeTcsl He-
_ H3MEHHOe HeperyJupyeMoe COOTHOLIEHHe DPAacCXOJIOB BO3AYXa uepes
KaMepy opolleHHda u Oalinac.

PerynupoBaHue Tensonpon3BOAUTENbHOCTH Kanopudepos, n10-
BOJYUKOB, BOJOINOAOrpeBaTesici, a TakXkKe XO0J0J0NPOU3BOAUTENbHO-
CTH KaMep OpOLICHHS H NMOBEPXHOCTHBIX BO3AYXOOXJaAUTesNeH, ocy-
HIECTBJSCTCS PEryJHPYIOIIUMH KJanaHaMH. KjanaHbsl Moryt OniTh
IPOXOJHBIMH, C JABYMSl NPOXOJaMH M TPeXXOAOBBIMH, CMECHTEJbHbI-
MH, UMEIOUIMMH TpH mnpoxofa. [IpoxoaHble kjamaybl perynupyrlor
nojayy TemJa M3MEHEHHEM pacxoja TemJyioHocuTead. TpexxoloBble
peryJupyloT mojauy Temja H3MeHeHUAMH TEeMIEepaTypbl TemJoHOCH-
tens. IIpuBoj perynupyrmomux KaanaHOB MOXET ObITb 3JeKTplHyec-
KUM H NMHEBMaTHUECKHM.

Pacuer npOXOoJHBIX PeryJupywI(UX KJaanaHoB Ipo-
M3BOJHTCS HA NPONYCK HEOGXOAMMOIO pACXOJda KUJIKOCTH TMpPH pac-
rojlaraeMoM nepenaje naBjieHHs B kjaamade [38]. Ilepemapn nasie-
HH$l Ha KJlanaHe

AP =8P, — (AP, -+ APY). (112)

Hons norepu fapjeHust S B KjanaHe MO OTHOIIEHHIO K pacrona-
raeMoMy JAaBAEHMIO Ha yyacTKe JOJKHA ObTh He MeHee 0,5, T. e.
MOTepH JaBJIEHHS B KjalaHe JO/KHbI COCTAaBJISATh HE MeHee IMOJIO-
BHHB! PACIOJaraeMoro JaBJieHus
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o AP

S = > 0,5. 113
a2 (113)
YnenbHas NponyCcKHas CocoGHOCTD KJanaHa
G
Kp _— 1 14‘
o —— (114)
OrHocuTenbHBIN Pacxoj BOJbI gepes KJaanaH
K}
no=—2 : (115)
K100

3agcy AP,— pacnosaraemoe JaBJjieHHe Ha y4acTKe TPyGONpPOBO-
Aa, B KOTOPOM HaXOJHUTCS peryjupyeMbii o6bekr (Kaso-
prdep u Ap.) U peryaupywoumui knanad, «l'/cu?;
APy ; AP, — noTepu naBneHus1 B xajgopudepe u B TPy
601’Ip0BO£LaX corjiacHo ruapaBJauuecKoMy pacuery, K/cu?;
G——pacquHbm paCXOJ KHUAKOCTH uepes Kiaamnad, T/4;
9 — YAeJbHbIl Bec BOJIbI, KOTOPLII MOXET MNPHHHMAThCA
pPaBHBIM 1;
Koo — yHenAbHAs TPOMYCKHAS CHNOCOOHOCTH KjamaHa Mo
karaJory [37] npu NOJHOCTBIO OTKPLITOM IUJIyHXKepe M 1Ie-
penafie faBjaeHus B kaanade AP=1,0 «['/cu? nas BOAbI C

p=1 (Taba. 24). YL

Heo6xozmmo BRIOPATb MO KATAJOTy TaKOMH KanaH, 4ToObl npH
OTHOCHTEJIbHOM PAacXojle BOABL /1 H PACUETHOM Pacxoje G on 6bl1 01-
KpLIT He MeHee YeM Ha 509%.

TInyH:xeps! KJaanasoB MOI'YyT UMCETb JHHEHHYI0 ¥ Jorapudpmuiec-
KYI0 XapaKTepHCTHKY. KsanaHbl ¢ THHEHHON XapakTEepUCTHKON NpH-
MEHSIIOTCSl AJis PeryJHpOBaHWs KaMmep OpoUIeHHs], ¢ JorapHpmuyec-
KOH — [JJ1 peryJupoBaHusl Kajaopudepos.

IMpumep 67. Tlono6paTsp peryaupyromiui xaanan Aas Kajaopudge-
pPOB MEpPBOro mojorpeBa KOHAMUHMOHepa mo npumepy 56. Tensomnpo-
H3BOAUTEJNBHOCTD Kajiopudepos Q= 179630 kxax/4; TeJIOHOCHTEb—
Bofa 7. =130° T, =70° runpaBiuuyeckye CONPOTHUBJIEHHS] COIJIaC-
HO pacyery: kanopudepoB — APy, =1970 «I'/u?~0,20 «I'[cm?; Tpy-
GonpoBonoB Ha pacuetHoMm yuactke AP.=0,03 x[/cm?. Pacnoaarae-
Moe daBjieHue Ha ydactke AP,=0,86 «/cm? Cucrema aBromaTusa-
OHH — 3JeKTpHIecKas.

Cornacro ¢popmyaam (112) u (113):

AP = APy — (AP, + AP) = 0,86 — (0,20 4 0,03) = 0,63 x//cmu?,
AP 10,63

S = = =0,73,
AP, 0,86
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UTO OTBEYAEeT HOpMe.
Heobxonumasa yHeabHasi NPONyCKHAs CrnocoOHOCTb KJanana,

coraacHo ¢popmyse (114)
b G 179630 577 7/
_—— e = =0, q.
Kioo V APy (130 —70) - 1000 - /0,63 . 1,0 /
[To taGa. 24 seiGupaen kaanan 254931k [y =15, uMeomui
VIeNbHYIO NPONyckHylo cnocobnocts K40 =4,0 7/4, 6auxkaimyio K
Heo6X0AUMOH, TPH 3TOM

P
pe N 2T o44.
Koo 4,0
[layHxKep KjalnaHa uMeeT JIMHEHHYI0 Xapaxrtepuctuky. [lo wHo-
morpamme puc. 47 pasg S=0,73 u n=0,95 onpenenseM creneHb OT-
KpbiTusa Kaanana m=90,93, 4To yaoBaeTBopser TpebGoBaHue.

’ Ry =
08— G 08— 0L =
)
05 |- 0 L5 06 20k
w2, .
04 <, 03~ 04 -
1 A< 2
02 i — 02 /
0o 0z 04 06 08 o 0 0z 04 06 08 o«

a 1]

Puc. 47. Pa6oune xapakTeplCTHKH DPeryaHpyIOUHX KJaNaHOB:
Q@ — ¢ gHueRHOl XapakTepPHCTHKO! MiayHmepa; 6 — ¢ Jiorapu@Miyeckolf XxapaxkTepHCTHKOH.

TpexxofLoBbe CMeCHTEAbHBlE peryiupywlte KJa-
I @ H bl BBIMYCKAIOTCS C OKHAMH PaBHOBEJHKHMH B 060X psaax H ¢
HepaBHOBeJUKHMHU. Kyanausl ¢ paBHOBEeNHKUMH OKHAMU [PHMEHAIOT-
csl B CaAyyasix, Korja JAaBJjeHusd B MOABOASIUMX K KJamaHy Tpybonpo-
BOJAX ONUWHAKOBHL. B 3TOM ciayuae nepenaj NaBjieHUs Ha KaxKIOH U3
NMPOXOAOB OJIMHAKOB H AOJKeH ObiTh ne Gosee 0,5 xl/cm?. Kiama-
Hbl ¢ HEPABHOBEJHKHMH OKHaMH IpKMeHAIOTCS B CJyyasax, Koriaa
JlaBJIeHHs] B NMOABOASLIUX TpyOGONpPOBOAAX PasJHyHbl, OJHAKO pas-
HOCTb 3THX AAaBJEHHH He HoJKHa 1pesbimars 0,35 «l'/cm?. Huxnuil
pSIL OKOH HMeeT MeHblllee CeueHHe; K HHXKHEMY IUTyuepy NOJKJIO-
yaercss TpyObOmpoBOJL ¢ GOJbIIHM JHABJCHHEM BOJAbI, K OOKOBOMY
HITYIEPY ~— C MEeHbIIUM JABJCHHEM.
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Hepenaﬂ JaBJieHHs1 B KaanaHe IJIs1 HH2KHHX OKOH

AP, = 1,21 - AH, (116)

JUUISl BEPXHHX OKOH
AP, = 0,21 - AH, (117)
rie AH — pasHocTb [aBieHU#l B MOABOASIIHX TpyGONpOBOAAX,

&l [em?,

[Ton60op TpexXoAOBBIX KJAANMAHOB MPOHU3BOMUTCS AHAJOTHYHO MOJ-
60py MPOXOAHBIX KJANaHOB. -

Hpumep 68. Ilono6paTb TpPexXXOAOBON PEryJHPYIOLIHHA CcMeCH-
TeJAbHBIH KJanad JJsl PeryJHpoBaHus TeMIepaTypsl BOJEL, NOLaBae-
MOH B KaMepy OPOUIeHHS AJs YCJaOoBHi npuMepa 64.:

Pacxox Boapl G=141,0 /4. XojoaHaa u oTemnJjieHHAas BoJAa MOM-
BOJHTCA K CMECHTeJIbHOMY KJIallaHy W3 Pe3epByapoB C MOJE3HOH Bbl-
coTolt 2,5 M, yCTaHOBJEHHBIX Ha ORHOH oTMeTKe (pHC. 48, a). CucreMa
aBTOMATH3aLUH — 3JEeKTpUdeckasi.

[TpunnMaemM TpPexXo[OBOIl CMeCHTENbHBIHl KJanaH ¢ MIYHXepoMm C
paBHOBEJMKHMH OKHAMH.

.
—=

N
ey
v

b

2.5m

a

Puc. 48. CxeMbl yCTanoBKH PeryJupyioluX Kjiamanos:
a— K npumepy 68; 6 — k npumepy 69; !/ — pesepByap XOJOAHOH BOALI; 2 — pesepsyap OTen-

JIEHHOH BoAbI; 3 — peryaupylolllye CMeCHTeNblible TPEeXXOAoBbie KaanaHbl; 4 — Hacoc; & — Tpy-
GonpoBoa Ha GOPCYHKH KaMepbhl opowewus; L -— noijoH xamepb opomemm;ﬂ,—peaepayap-
AKKYMYJASTOP X0J0Haa.

Jasnenune nepejp BcachiBAIOIIKM naTpyOKoM Hacoca IIpPHHMMAeM
P=0. Torpa, npeHedperas conpoTHBJeEHeM TPyGONPOBOJAOB 0 KJa-
naHa, onpelessieM nepenaj JaBaerus B kaanaHe AP =25 x 600d. ¢1.=
=0,25 kl'Jem?; S=1,0.

yﬂe.ﬂbﬂaﬂ nponycxﬂaﬂ CHOCO6HOCTb KJjganada no ypaBHeHmo
(114)

Ky = ¢__ — 11,0

= ————= - =282,0 71/4.
V APy }°0,25.1,0
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[To taba. 24 maxcumanbHas MpoMyckKHas CrOCOOHOCTL KjaalaHa
HAy=100 mm c s71eKTpHyecKuM mnpuBoAoM 274905HK cocraBJser
Koo =171,0 7/4, T. e. uu OJAMH KJalaH He MOXET UMETb HeOOXOIH-
MYIO HaM MPOMYCKHYI CMOCOGHOCTb MPH UMEIOUEMCS nepenaie Aas-
JIeHHUd.

Heo6xouMO yBEJNHYUTH niepenaj AaBJaeHHA B KjaamaHe. 3TO MO-
JKeT OBITb JOCTHTHYTO 3a CUeT CO3[aHWS HAaCOCOM pasperkeHHs 3a
KJaNaHoM.

OnpefensieM HeoOXONUMBIH nepenaj NaBJeHHS B KJjalaHe 10
dopmyae (114) ‘
171,0 = —2L0

VAP

[TonyueHHbifi mepenan gaBjaeHHs NpeBbIIaeT peKOMEHAYeMbli Ka-
tanorom [37] AP e =05 k'/cm?, no3TOMY HoOCTHUL HEOGXOAUMOI
NPONYCKHO! CMOCOGHOCTH OJNHHUM KJAANaHOM B JAHHOM cJjaydae He
MpeACTaBJsACTCS BO3MOXKHBIM, HeobXoAHMO yCTAHOBUTH ABa mapad-
JeabHO paboramoniux kaanara. [Iponyckuasa cmnoco6HOCTh KaKaAoro
no ¢opmyne (115) momxkza 6biTh 282,0:2=141,0 7/u.

Boibupaem kaanansl J, =100 ¢ naynxepom |, umewmum K q,=
=171,0 1/u.

Mpumep 69. Iloro6paThb TPeXXOMOBOH CMeCHTEIbHbIH PEryaHpyIo-
LWIHH KJaanay JJsi KaMepsl OpollieHHs no cxeme puc. 48, 6. XoJjonHas
BoJa NOJAETCS H3 pesepByapa — akKyMmyJsaropa Xojopa [39], oren-
JIleHHas — H3 TOAJIOHA KaMepbl OPOILEHHs, YCTAHOBJCHHOH BhIllIE pe-
sepsyapa. Pacxox Boabm G=20,0 /4. Cucrema aBTOMATH3AIUN —
NHeBMAaTHYECKas. )

CornacHo puc. 48, 6, pa3HOCTb AaBJeHUll B NMOABOAAIUX TPyGoO-
NpoBOJax K KjaanaHy cocraBaser AH=3,2 u 80d. cr.=0,32 k[ [/cm2.
Ha ocuoBauuu ycaoBust (116) u (117) nepenajp JaBJeHus B KJa-
NaHe COCTaBJAIT:

JUISt HUXKHHX OKOH

AP, =121 AH =121 - 0,32 = 0,387 xl/cu?;
JJ1st BEDXHHUX OKOH
AP, — 021 - AH = 0,21 - 0,32 = 0,067 xI[cu?.

YneabHas nponyckHas cnocoGHOCTB KJamnana 1o dopmysae (114)
IS HHKHHX OKOH

G 20,0 ‘
[{p“ — — - —': - 32,2 /li;
O TR /0,387 - 1,0 T

, OTkyna AP =0,67 wl [en?.
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NJis1 BEPXHETrO psijfia OKOH
G 20,0
o= ——==—=——»— - —=77,3 7/x.
v AP /0,067 - 1,0
Ilpuanmaenm mo Tabu. 24 xJganan peryaupyIoOiMH TPEeXXOLOBOM
CMeCHTeJibHbifl ¢ MeMOPAHHLIM MNHEBMATHYECKHM HCIOJHUTEIbHBIM
mexanusMmoM, A, =80, naymxkep tuna IV, 27udHXK, uMeOUHH A1

HIKHUX OKOH K 1o = 38,0 T/u, A Bepxunx oxkod — K igy =75,0 1/4.



[Tpunoxenue |

Hekoropbie hH3HLeCKHe XapAKTEPUCTHKH BJIAXKHOFO BO3AyXa npu P =760 ux pr. cr,

¥ e oz § EE B F
“ . GRERS ZXE8 g * oy ZEE ZREE o
s | 37, | Sy | BRIz |l = | %, | fze | 2857%
© | 385 | BES | So2sE || Bo| 58% | gES | goBes
S r % ogﬁ. o‘éé g. T 2 835 oS3
2 z2 5a% SEmE g = zZe. san Ee:iﬁ
= 225 g " SaIZ ¢ = 28 5 SEI S55Z %
& 8z® Ry BEET o & oz SES aagE >
—40 1,524 0,25 0,2 7 1,261 7,492 6,21
—35 1,489 0,35 0,3 8 1,256 8,017 6,65
—30 1,456 0,45 0,4 9 1,252 8,574 7,13
--28 1,444 0,50 0,4 10 1,248 9,210 7,63
~—26 1,432 0,58 0,5 11 1,243 9,840 8,15
—24 1,420 0,68 0,6 12 1,239 10,520 8,75
—22 1,408 0,80 0,7 13 1,235 11,292 9,35
—20 1,396 0,94 0,77 14 1,230 11,988 9,97
—19 1,390 1,015 0,86 15 1,226 12,790 10,60
—18 1,385 1,116 0,93 16 1,222 13,630 11,40
—17 1,379 1,207 1,04 17 1,217 14,530 12,10
—16 1,374 1,308 1,11 18 1,213 15,480 12,90
—15 1,368 1,40 1,2 19 1,209 16,480 13,80
—14 1,363 1,55 1,3 20 1,205 17,530 14,70
—13 1,358 1,68 1,4 21 1,201 18,650 15,60
—12 1,353 1,83 1,5 22 1,197 19,830 16,80
—11 1,348 1,98 1,65 23 1,193 21,070 17,70
—10 1,342 2,14 1,79 24 1,189 22,380 18,80
— 9 1,337 2,267 1,93 25 1,185 23.760 20,00
— 8 1,332 2,455 2,08 26 1,181 25,210 21,40
— 7 1,327 2,658 2,25 27 1,177 26,74 22,6
— 6 1,322 2,876 2,40 28 1,173 28,35 24,0
— 5 1,317 3,160 2,60 29 1,169 30,04 25,6
— 4 1,312 3,368 2,80 30 1,165 31,82 27,28
-3 1,308 3,644 3,10 31 1,161 33,70 28,8
— 2 1,303 3,941 3,28 32 1,157 35,66 30,6
— 1 1,298 4,263 3,58 33 1,154 37,73 32,5
+ 0 1,293 4,580 3,80 34 1,150 38,90 34,4
1 1,288 4,940 4,15 35 1,146 42,18 35,6
2 1,284 5,302 4,48 36 1,142 44,56 38,8
3 1,279 5,687 4,77 37 1,139 47,07 41,1
4 1,275 6,097 5,10 38 1,135 49,69 43,5
5 1,270 6,034 5,40 39 1,132 52,44 46,0
6 1,265 6,998 5,78 40 1,128 55,32 48,9
| 1l
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[Tpunoxenue

2

KaumatHuyeckve panubnie aas Hekotopwix nywkros CCCP (CHuIl 1I-I, 7—62,

CHull 11-A. 7—62)

— Mo B | R

phtpad| sagremne MR Tenaut neproa) - gonctina

aspm.em.| ¢ I ty l Iy T)’r:piltg\ ,
Acrpaxatb 46 7t0  |—22,01—5,0) 35,2 | 15,6 12,6
Barymu 42 760 + 0,00 +1,6| 31,0 | 10,6 9,1
Bousrorpaxn 49 745 —25,0[—5,8| 34,8 | 13,2 13,2
Bopouex 52 745 |—25,0{—5,8] 32,1 | 13,1 13,6
Topbiuit 56 745 |—28,0,—6,6| 28,8 | 13,1 10,0
Knen 51 745 |—21,0/-—4,8( 31,3 | 13,3 12,6
Jleuuurpan 60 760 |—24,0l —5,5( 26,2 | 12,0 11,2
JIbBoB 50 730 )—16,0| —3,4| 29,1 | 12,7 14,1
Muuck 51 745 |—22,0/—5,0{ 27,7 | 12,2 13,8
Mocksa 56 715 |—26,0—6,0( 28,5 | 12,9 11,8
Opecca 47 760 |—15,00—3,1] 30,5 | 14,5 8,9
Pura 57 760 |—19,0/—4,2| 27,5 | 12,3 12,0
Pocros-na-ony 47 745 -22,0/ —-5,0( 32,6 | 14,3 14,0
Ps3aub 55 745 |—27,0—6,3]| 30,4 | 13,3 13,8
Caparos 51 745 -28,01—6,6| 32,9 | 13,1 13,4
Caepanosek 57 730 |—32,0|—7,6] 29,1 | 11,8 14,2
Tawkent 41 715 |—-13,0|—2,7| 37,7 | 14,7 17,4
Xapbkos 50 745 —23,0{—5,3| 31,1 { 13,5 13,9




[IpunoxeHue 4
Huarpamva [—d Bnaxnoro Bo3gyxa s ChpoMeTPHUECKOro JaBjeHus Pg=
=760 mm prT. CT.
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Texunueckuit pepakrop J. A. Cepaghun
Koppextop I C. Muneesa

Bd 00707. Cpauo B waGop 25°11-1970 r. Tlopmmi-
caHo K neyara I8/ VIII-1970 r. Bymara Ne 2,
60X90!/16=5 GymaxHunix. 10 dhn3, u ycjaoBH. med. Ja.,
9,06 vy4.-u3a. a. Tupaie 15000, Llewa 55 kon
. 3ak. 64. -
HspatennctBo «ByaiBeaniuky, Kues, Bmagumup-
cKas, 2
Kuesckas kHMxHas Tynorpadusa Ne 6,
Kues, BuiGoprckas, 84.



