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B kHHre ocBelleHh OCHOBHBi€ BOIpPOCH TEXHHKH HH-
(pakpacHoro H3ajlyueHHsl, NAaHH PEKOMEHIALHMH TO pacuery
H BhiGopy rasoBLHIX ropeJIoK HH()paKpacHoro H3JyueHHsi IO
oGorpeBy MoMelleHHH ¥ OTKPHITHX IJIOWIANOK, a TaKxKe MO
Tem10BoH 0GpaGoTKe pa3jMYHEIX MaTepHaJoB H H3MeJHi.
[IpHBefeHEl TPHMepHl NPHMEHEHHS TropeqoK HH(pakpacHo-
ro H3jJyueHHS B Pa3JHYHLIX OTPAciSAX HapoRHOTO XO3AHCT-
Ba W YCJOBHs WX Ge30NacHOH SKCIIyaTalHH.

Kuura paccuHTaHa Ha CHeEUHAJHCTOB, CBA3AHHHX C
NPOeKTHPOBAHHEM, CTPOHTENLCTBOM H SKCIAyaTalHe# ycT-
poficTB AsnA oGorpeBa NOMEIeHHA H OTKPHITHIX IJIOMAMOK,
a Takxe TelOBOH oGpaGoTkol MaTepHaloB M H3JeNHiH ¢
TOMOIIBI0 Ta30BHIX TOPENOK HH(PakpacHoro M3JNYUEHHS.

Kuura moxer GHTb MOJE3HOH IJS CTYNEHTOB CPelHHX
H BLICHIMX TeXHHYECKHX yueGHBIX 3aBeJleHHH.



INPEAUWCJ/JOBHE

CymecTByer MHOIO cnoco60B HarpeBa MaTepHaJOB H H3JeNHiL.
Oznnako Hambojee 3(PQeKTHBHHIM M 3KOHOMMYECKHM BBLITOAHBIM M3
HUX ABJAETCA JYYHCTBHIR crmocof, T. €. nepepaya TelsIoBOH 3HEPrHH
OT €e HCTOYHHMKa (reHepaTtopa) K OOBEKTY HmyTeM H3JyYeHHs.

Bosbol uHTEpec ¢ 3TOH TOYKM 3peHHS NpPEACTaBJasieT HHQppa-
KpacHoe H3JYyyeHHe, :

HMudpaxpacable Jy4H MaJo NOABEP:KeHbl NOIIOLIEHHMIO H pac-
ceAHUIO aTMocepol, obaagaloT GOJbLIOH INPOHHILAEMOCTbIO. JTa
0COOeHHOCTb I03BOJIMJIA TPHMEHHTb MX B PasjHYHBIX 06JacTAX Ipo-
MBIIIJIEHHOCTH ¥ KOMMYyHaJbHOro xo3siiicTBa. MHdpakpacHoe Haay-
. YeHHe IIHPOKO HCIOJIb3YeTCA AJA TePpMHUYECKOH o6pabOTKH pasiuy-
HBIX MaTepraJoB (IWlaBKa, KOBKa, WITAMIOBKA, 3aKajJKa M OTHYCK,
' CyWKa, NOJMMEpH3allusi, CTHMYJHpPOBaHHE XMMHUYECKHX M GHOJOFH-
yeckHX NpPOLECCOB M T. 1.).

Hudpakpacublii HarpeB (TexHuka MH(ppaKpacHOro HarpeBa) siB-
JseTcs OJHHM H3 IPOrpPeCcCHBHBIX cOocO6OB TepMHYeCKOH o6paboT-
KM MaTepHaJioB H oTolieHHs {oborpepa) mnomewuieHuii. On jgaer
‘00JIbINYI0 NPOU3BOAMTENbHOCTD 06pabOTKH MaTepHaJoOB H BBICOKOE
KayecTBO oOpabarTbiBaeMblx H3geaui. OCOGEHHO WHPOKO TeXHHKa
rH(ppaKpacHOro HarpeBa M OTOIVIEHHS CTaja NPHUMEHATHCA C CO3Ja-
HUEM T330BBIX ropejok HHppaxpacHoro uanyyenns (ITHH).

[lo cpaBHeHHI0O C HAXOJAUIMMHCA B 3SKCIUIYaTallMH 3JeKTpHye-
CKMMH (J1aMIOBBIMH, CTHPAJbHBIMM MJIH TPyGUATHIMH) M3JyyaTens-
M TTHUM umeloT psaj npeHMyLIecTB. :

1. Onn 3HayutenbHo jpoaroseydee. B oTamume ot 'THUH nammo-
Bble H3JyyaTesau JOMAIOTCA M 3aCODPAIOT OCKONKAMH M CTEKJSHHOMH
OblIbl0 O6orpeBaeMbii MaTepHall.

2. WHTeHCHBHOCTb (IIOTHOCTb) H3JYYeHHs C €AMHMIBI NOBEpX-
Hoctu ITHH snaunTenbHO BbIlIe, YeM Yy 3/1eKTPHYECKHX H3JayyaTe-
+ JIeHt, YTO MO3BOJIA€T COKPATHTb Pa3Mephbl TEINIOMCHOMb3YIOMHUX yCTa-
HOBOK.

3. [IpuMenenne ra3oropesoyHbix YCTPOHCTB MHQPAKPaCHOro H3-
JYYEHHS NO3BOJISET NOJYYHTb 3HAYUTEJIbHYI0 3KOHOMHIO 3HEPIrHH.

4. Ilpu ucnonvaosannn I'THH pocrturaercs Gosee papHOMepHOE
06/1yyeHHe IIOBEPXHOCTH OOGBEKTA.
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CyuiecTByloliee cpefu OTAENIbHBIX CMNENUATUCTOB MHeHHE, YTO
npu ucrnonb3opanun [THUM B 3aKphITHIX CYMIMJIbHBIX YCTAHOBKax
NOBBIIIAETCA [0XKapooONacHOCTb BCJAEACTBHE HCMapEHHsi OrHeomac-
HbIX PAacTBOPHTEJEH, ONPOBEPraeTcs NPaKTHKOH 3IKCIJyaTalUu Ta-
Kux yctaHoBoK. [Ipu opraHusamum cooTBETCTBYIOLIEr0 BO3AyX006-
MeHa B YKa3aHHBIX CyIIMJIbHBIX KaMepaX OMaCHOCTb B3phIBA HJIM
noxapa Hckaouaercs. Bmecre ¢ TeM, B OTAEIbHBIX CIyYasix KOMIO-
HenTH npoaykros cropanus ot [THUH cnocobeTByloT nnrencuduka-
IMH TEXHOJOruueckoro mnpomecca. Tak, HanmpuMep, HpH CyIIKe
THIICO-aJe6acTPOBbIX M IEMEHTHHX MaTepuasoB Ha/JHUMe YIJIEKHC-
JOTH B MPONYKTaxX CropaHus. Crnoco6cTByeT Oosee yCKOPEHHOMY
CXBaTbIBaHUIO (TBEPAEHHIO) BSKYIIMX PacTBOPOB.

HecMoTpsi Ha sAiBHBIE BBIrOJBI NPUMeHEHHS ra30BbIX rOpPENOK HH-
(pakpacHOro H3Jyu€HHs, CJHeAyeT OTMETHTb, YTO BHEJpDEHHE HX B
HapoJHOe X03AHCTBO CTpaHbl BCe enie OTCTaeT OT TEMIIOB Pa3BUTHS
razoBofi npombilyieHHocTH. OJHA M3 MPUUMH 3TOTO IOJOXKEHHS —
HeJl0ocTaTOYHas OCBEJOMJIEHHOCTb CMENHaJHCTOB MPOMBIIIIEHHOCTH,
CTPOHTENbCTBA, CENbCKOr0 M KOMMYHAJbHOTO XO35HCTBa O BBIMOAAX
H OCOGEHHOCTAX NDHUMEHEHMs TEeXHMKM HH(PpPaKpacHOro Harpesa.

B nanHOfi KHHMIé OCBellleHbl pe3ysabTaTbl HauboJee WHTEpPECHBIX
SKCMEPUMeHTaJbHbIX HCC/IeJ0BaHuii B 3TOH 06JacTH, MOJyueHHbIE
3a MOCJICAHUE IOABl B MPOEKTHbIX H HAaYUHO-UCCIENOBATENbCKHX HH-
CTUTyTax cTpaHu. [lopaBasiomee GOMBIIMHCTBO 3THX paboT BHI-
MOJNHAJNOCh 110 MOPYYEHHIO U MpPH HEmOCPEeNCTBEHHOM CONEHCTBUH
Munncrepersa rasosoit npombimiennocty CCCP, urto cnoco6cTBo-
BaJO He TOJNDbKO yCIEIIHOMY pelleHHio psifa npobjeM, HO H BHe[pe-
HHIO HX Pe3y/abTaTOB B HapOLHOE XO3AHCTBO CTPaHHI.

. ABTOpBI HC CTaBHJIM CBO€ll 3ajlaueil BcCoOLEMIIIOLIEE OCBCLIEHHE
BONPOCOB COBPEMEHHOH TEXHHKH MHCNOJb30BaHUS HHOPaKpacHOro
uanyuenusi. Llesb KHUrH MHas — co6paTh BOEJHHO CBEJEHHR O ra-
30BHIX ropeNKax MHQPaKpacHOro HM3jyueHHss U HHOPaKpacHbIX H3-
JyuaTeJsx, HarpeBaeMblX ra3oM, a TakikKe HMeIOLIMHCH OMNHIT HX
HCMOJb30BaHUSA B HAPOJAHOM XO3sficTBe,

ABTOpbHI HaJCIOTCS, YTO MX KHHTA NMOMOIKCT BHEJIPEHHIO TEXHHKH
MH(QpPaKpacHOTO Harpesa ¢ UCMNOJMb30BAHUEM Ta30BLIX TOpPEJIOK B Ha-
polHoe X03AHCTBO Halledl CTpPaHHI.



, rTABA I
UHO®PAKPACHOE HU3JIYYEHHUE U EI'O OCOBEHHOCTH

1. CIIEKTP 3J EKTPOMAIHHTHbIX KOJIEBAHHN

PaanuuHble BUJbB H3JYYEHHsA: raMMa, pEHTI€HOBCKOe, YJbTpa-
(duoneroBoe, BUAUMOE, UHPpAKpACHOE, PAIHOBOJHBLI U HU3KOUACTOT-
Hble KoJebaHHusl, HECMOTPA Ha MX OOJbIIMC pa3jHyUsi B CBOHCTBAX,
MMEIOT OJIMHAKOBYIO NMpHpoAy. Bce OHM fABJAIOTCA YacTbio CIIEKTpa
3JeKTPOMarHUTHOIO KoOJieGaHMA M OTJIMYAIOTCH JPYr OT Apyra AJH-
HOH BOJIHBL

HuTepecylonmee Hac MHPpaKpacHOe H3JNyYeHHE IO BCJIUYHHE
IJIMHBI BOJIHBI JIEKHT MO BO3pacralouiefl 3a rpaHHYHOA KpacHoH
YacThl0 COJIHEYHOro (CBETOBOro) cmekTpa (puc. 1). :

YcMOBHO NMPUHATO CYMTATh UHQpPAKpACHBIM H3JyYeHHE C JIJIMHON
BOJHB B mpepenax 0,77—420 wuxk. '

B npakTtuke mH(ppaKpacHOro HarpcBa ¢ NMPHUMeHEHUEM Ta30BHX
ropesiok HHGPaKpacHOTQ U3NyYeHUs MM MeTaslJHuecKUX H3jyuare-
JI€H, HarpepaeMbX OGbIYHBIMU Ta30BbIMH TOpeNKaMHU, IJUHA BOJHBI
H3JyUeHHS] HaxojuTcs B npejenax 1,5—5 uk.

JnuHo# BOJHB A HA3HBaeTCd pacCTOSTHHE MEXIY COCENHUMM
rpeGHSMH HJM BragMHaAMH 3TOH BOJHBL YacTOTOH v HasbiBaercs
yncend Konc6anui B cekyHay. UeM 6odiplile AJMUHA BOJHb, TCM MCHb-
we yacrota. [lepuonom Boanbl T HasHBaeTcs BpeMs, 3a KOTOpoe
copepliaeTcsd OAHO KoJaebaHHe.

Mexzy 3TUMH BeJIMUHHAMH CYLIECTBYET MpPOCTasi 3aBHCHMOCTb

rle v — CKODOCTb pacnpoCTpaHeHHs KoJeGaHus.

PacnpocTpaHeHne 3/JeKTPOMAarHUTHOH BOJHBI B MPOCTPAHCTBE
CONMPOBOXKAAETCS MEPEHOCOM JSHEPrMH N0 Hanpas/eHHIO NBUXKEHUS
BOJIHEI; 3TA SHEPrus MoJyyusia Ha3paHHe JIYUHCTOH IHEPIUH.

Ilpu coBpeMeHHOM YpOBHe 3HaHHH MBI [BOSIKO MpeJICTaBJsEM
M3JTYueHHe: KaK MOTOK MaTePHaJbHbIX YacTHIl U KaK BOJHOBOE pac-
MpPOCTpaHEHNE SHEPTUM 3JeKTpoMarHuTHoro mons. OnHako npH
TAaKOM yCJOBHOM [e€J€HHH cJaefyeT Bcerja MOMHHTb, YTO JAaHHOE
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fiBJIeHHe caMo IIo ce6e eJWHO, CllefloBaTeNbHO, B KaXXJ0M Ipolecce,
CBSI3aHHOM C BO3HWKHOBEeHWeM, pacnpocrpaHeHWeM W/Iu mpeoGpaso-
BaHWEM W3JYyYCHHsI, HEWM3MEHHO HpOSIBJSIOTCS €ro BOJIHOBHIE CBOii-
CTBa W CBOHCTBAa NOTOKAa MaTepHaJbHHX YaCTHIl.

Bce cymecTByioumme B IpupoOfe H3JNyUeHWS COCTABJAIOT Hempe-
PLIBHHH CIIEKTP, pacnpoCcTPaHAIIMACA OT KOCMHYECKHX JAydeH C
JJIMHO# BOJIHEE OKOJIO 2X 10—% MKk no papuoua/iyueHwd U H3NydeHH

Agyu:
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Puc. 1. Cxema pa3sioXewnusi Jyuya 6esoro cBera B CIeKTp

reHepaToOpoB IEPEMEHHOro TOKa NPOMbBIUIJIEHHOR 4acTOTHI C AJWHOMN
posaubt 6000 .

FamMa-ayuyw— ofHy U3 HauboJee KOPOTKUX Jy4ell ClieKTpa.
OHu BO3HMKAIOT NpH pacrnajge pafuOaKTUBHHX 3JIEMEHTOB.

PeHTreHoBCKHe JYyYW HMEOT QJUHY BOJHEI NPUMEPHO B
1000 pas MenbuIylo, YeM RJUHEBE BOJH BHAUMOIO cBeTa. PeHTreHos-
CKHe JIyYyH BO3HUKAIOT NMPH CTOJKHOBEHHSX OBICTPOJNETAUIMX .3J€EK-
TPOHOB, KOTOpbIEe TepsloT CBOK 3Hepruio. YacTb 3Hepruu Hier Ha
MOBLIUICHWE TEMIlepaTypbl BellecTBa, a 4acTb BhifiedsieTcl B BuIe
PEHTTeHOBCKUX Jyueii.

YaprpaduoseroBre JyuH 3aHUMAOT 06JacTb MEXKAY .
PEHTTCHOBCKUMHU M (PHOJETOBBIMH Jy4YaMH BHAWMOIO H3JIyYEHUs.
XOpournMH TEXHHYECKHMH HCTOYHHKAMH YJAbTPa(UOJETOBLHIX Jyded
#BJIAIOTCA 3JeKTPUYecKHe AYyIrH, a TaKKe KBapileBbie M pPTyTHble
AaMnb, YabTpaduoJaeToBbie JyUd MOXHO 00HapyXuthb ¢ororpagpu-
YeCKHMH MEeTOJAaMH IO BEI3bIBAEMOH 3THMHM JyYaMM (uyopecueHuHn
i (QocdopeciteHnMy, a TakKxke Ipu nmoMour#t (POTO3JMeMEHTOB H Tep-
Mo31eMeHTOB. OHW He NPOXOAAT Yepe3d CTEKIO ¥ YacCTHYHO 3afiep-
KHBAIOTCA Jajke BO3LYXOM.

BuavumMbie Jy4YH 3aHHMAIOT B, 3JEKTPOMAaTHWUTHOM CIeKTpe
., ManbGosee y3ku#i ydacrok npuMepHo 0,4—0,77 uxk. dra BequuunHa
6blJla IpUHsSTA YCJIOBHO.
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CoBeTck¥MH y4YeHbIMM ROKa3aHO, YTO FpaHHIa BWAMMOFO y4acT-
Ka cneKkTpa onpefensieTcs MOLIHOCTHIO HCTOYHHKA U3JYYEHHs U CTe-
NeHbIO ajanTamud (npucnocoGheHwus) raasa. Tak, B HHppakpacHOH
o6hacTH CHEKTpa TOPOr YyBCTBHTEJNBHOCTM FJa3a JOXORUT [O
0,85—0,90 #x nmpu yBeAWYeHHH MOUIHOCTH MCTOYHHWKA M3JyYeHWs B
COTHH ThicA4 pa3. CpoicTBa w 06AaCTH IPHMEHeHHs BUIAMMBIX Jy-
yell MIMPOKO M3BECTHBHI NO Kypcy (U3HKH.

HudppaxkpacHbe Ny4uH, HeBHAMMbIE A5 IJa3a, 3aHHUMAoOT
obnacrp cnektpa npumepHo ot 0,77 po 420 mk, nexallylo MeXRny
KpaCHHIMH JydamMM BHAMMOH YaCTH CHeKTPa H YJbTPAKOPOTKHMH
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Puc. 2. Tlonoxenrne wuMpakpacroro cIeKTpa B oflleM ClEKTpe 3JeKTpo-
MaruMTHEX KoJeGanHi

pamuososHaMu. OHuM 06/afaloT TaK¥MH e CBOACTBaMHM, KaK BHIH-
Mble # yJbTpaduOJeTOBHE JyyH, T. €. PAcHpoCTPaHSIOTCH NPAMOJIH-
HefiHO, npeqoMasiorces u noaspusylorcsa. Madpaxpacune ayyn ua-
Jy4aloTCs BHEUHWMH 3JeKTPOHaMH aTOMOB ¥ MOJEKYJ B pe3yJbra-
Te BpallaTelbHHX W KoJeGaTeJbHBIX JIBHXKeHHH MOJeKyJ.

HUndpaxpacHble JyYW Ha3HBalOT HHOFAA TEINIOBBIMH, TaK Kak
HX VHTEHCHBHOCTb OllpeflesiieTCss TeMNlepaTypoH H3Jyyaloliero
TeJsa.

Meroab nosyyeHus M o6HapyKeHHsl HHQpaKpacHbIX Jyuyed pas-
JIUYHBl JJIsS1 pPasHbIX CHEKTPaJbHBIX YYACTKOB.

O6sacTb wHQpaKpacHHX Jy4Yed MOXKHO YyCJOBHO pas3feuTb Ha
TPU yyacTKa CIEeKTpa: KOpPOTKOBOJNHOBHIH (0,77—15 mkK), cpenne-
BOJMHOBHIA (15—100 Mx) u pavHHOBOJHOBHIH (100—420 xk).

B TexHuke wH(paKpacHoro HarpeBa NpakTWyeCKoe NpUMeHEHUe
MMEIOT KOPOTKOBOJIHOBble WH(paKpaCHbie JYUH.

HUndbpakpacurnie, yabrpaduoleroBbie ¥ BUAUMEIE JyYH, 3aHHMa-
Iole CPENHIOI YacTb CIEKTpa 3JIeKTPOMAarHUTHHX BOJIH, Ha3biBa-
IOT MHOTAA ONITHYECKOH 06JacTblO CIEKTpa.

HauGosnblueli yacTblO ONTHYECKOH 06/1aCTH CIleKTpa sSBJAETCSH
yyacToK WH(ppakpacHBX Jy4yeH, COCTaBJAIOUINX [EBATb OKTaB H3
15 (puc. 2).

HcroynukaMu uH(paKpacHbIX jJydyeH ¢ AJAWHOH BOJHH ot 1,3 1o
7 mk MoryT OHITb 3JeKTpHYecKHe JaMNbl HaKajJWwBaHWf, PTYTHbiE
JIAMIIBE BHICOKOTO ¥ CBEPXBBICOKOFO HaBJIEHWs, CllellMaJbHble MTH-
TOBBEIE M KOJITayKOBBbIC W3JlyyaTes¥, & TakKxke rasoBble TOPeJNKW HH-
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(GpakpacHoro usJyyeHus H MeTajJMyecKHe HJIU KepaMHUYeCKHE H3-
JyqaTen.

HcTtoynukamu uH(ppakpacHbIX Jyyedl ¢ IJIUHOH BOJHH OT 7 [0
15 Mk siBAAWOTCA BCe HarpeThle Teslla ¢ TeMmepaTypod oT 190 mo
410°K.

I'panuynas [AJuHA BOJHB 3TOr0 JHamas3oHa M3JyueHuét (15 mk)
onpeselsieTcsi BOAAHBIMU [apaMH, HMeOMmHUMHCA B aTMocdepe, mo-
CKOJIbKY BOJSIHbIE IIaphi TOYTH NMOJHOCTBIO NMONIOWIAIOT MH(ppaKpac-
HOe u3JyyeHHe ¢ OJMHOA BOJHH Gosee 14—15 mk.

2. TENJIOBOE H3JYYEHHE H ErO OCHOBHBIE 3AKOHbI

[Ipomecc npeBpalieHus TENVIOBOH SHEPIUU TeJa B JYUHCTYIO Ha-
3bBaeTCsl TENVIOBBIM HM3Jy4YeHHEeM.

Temsosoe cOCTOsIHMe TeJa XapaKTepusyeTcss €ro TemMmepaTypoi.

Jl1o6oe Teno, UMelollee TEMIEpPaTypy Bblllle abCOJIOTHOTO HYJiA,
HEIIPEPHIBHO M3JYYaeT JYYUCTYIO SHepruio. B 3aBHCUMOCTH OT TeM-
mepaTyphl U COCTOSIHMS ITOBEPXHOCTH OHO HCIYCKaeT TO WJH MHOe
uaayyerne. Béapuras yacTb 3TOro H3JMyueHus IIPU TemmepaTypax,
KOTOpHle Mbl yMeeM HOoJyuaThb, JEXHUT B UH(GPaKpacHOH OG6JacTH.

Tak, HanpuMep, eCIU NPUHATD BCIO SHEPTHIO, U3TYYaeMylo BaKy-
YMHOH JaMIol npu Temmepatype Boabdpamosoit HuTH T=2500°K,
3a 100%, to ToMbko 7—12% Jyuucroii 3HEPrUH TPHUXOAMTCA Ha
SHEPreTUYeCKoe M3JyueHHe B BUAMMOH YacTH CIEKTpa, a ocTaldbHas
YyacTb YHEPTUH, 38 HCKIIOYEHHEM HeGOJDbUIMX IOTepb B AepKaTedax
HUTH HaKaJuBaHus, H3JyyaeTcsl B NIPOCTPAHCTBO B BHAe HH(Ppa-
KpacHHBIX Jyyel.

Ecnu temmepatypa o6LekTa npepbiraer 825°K, CIICKTP H3Jy-
yaeMOH SHeprud COAEPXKHUT JYYH, BHAUMbIE HEBOOPYXKEHHBIM IJIa-
3oM. M3meHenne 1pera 06LeKTa OOYCIOBAMBAETCS €r0 TEIVIOBHIM
H3JyYEHHEM B 3aBUCHMOCTH OT TeMmmepaTyph (Taba. 1).

TaGawuma 1
llBer o6bexTa B 3aBHCHMOCTH OT €r0 TeMIEPaTypHl

OpHenTHpoBounas TeMmepa-
o Typa oG6beKra
Kaxyumiicad user o6bekTa
OC | OK
EnBa BuguMbi KpacHBIE . . . . . . . . . . 550 823
TYCKMO-KPACHBIt . . . . . . « .« « .« . « . 700 973
BumHEBO-KPaCHBI . . . . . . . . . . . . . 900 1173
OpamKeBBIH . . - . . . . . < « . .« . . . 1100 1373
Bemd . . . - . . . . . . . . « . . . . |CsHme 1400} Cpmime 1673

PesyabraTthl mpocroro HabjlomeHus YKasbBaloT Ha OJiHU3Koe
POACTBO TENJIOBHIX Jyyed u Jyded BHAUMOro csera. Bmecrte ¢ TeMm
Mbl 3HaeM, YTO NpH TeMmepartype Huxke 825°K HusayyeHus craHo-
BATCA HEBHMJIUMBIMH.
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KauyecTreHHBIe 0COGEHHOCTH TEIJIOBOIQ M3JYyUYEHHS ONpenesioT-
cA pasIMyMeM B AJMHAaX BOJIH, 3aBHCAIIUX OT TeMIepaTypbl u3lyya-
teqed. [Ipu BeTpeyalomuxes B TENMMOTEXHUYECKOH NMpaKTHKe TeMIle-
paTypax nepegaya Temjia U3JTyyeHHEM INPOUCXOAUT B OJUIKHeH HH-
¢pakpacHoi o6JacTu cleKTpa, NpocTUpalomielics Ha NJUHB BOJH
ot 0,77 1o 3 MK, a B cpefHell 06JacTH CIeKTpa ¢ AMMHAMU BOJH 3—
10 mx. Wsnyyenne B BHOMMOH 0GJaCTH CleKTpa ¢ JIMHAMH BOJH
0,4—0,77 MK 3HAYHTENPHO 3aMETHO TOJbBKO B JEKTPUUECKUX H3JY-
yaTeNsiX ¢ OueHb BHICOKHMHU TeMiepaTypaMU HHUTH HakaJa.

Hanyuenue, ucnyckaeMmoe TeJqoM, HasHBalOT MOHOXpoMaTuue-
CKHUM, €CTM OHO COOTBETCTBYET Y3KOMY MHTepBaJy AJUH BONHBI OT
A 1o A-dAh u uHTErpaJbHBLIM (HOMHBIM), €CIH OHO COOTBETCTBYET
MHTErpasy OJuH BoJMH oT A=0 go A = oo.

Ecnu JnyyncThiil MOTOK majaeT Ha [OBEPXHOCTb TeNa, TO OfHA
YacThb IIOTOKa OTpakaeTcs (3epKajJbHO MJAM auMpdysHo), npyras
IPOXOAMUT CKBO3b TeJO H B 3aBUCUMOCTH OT ero KO3(h@HuHeHTa mpe-
JIOMJIEHHS] M3MeHsleT CBO€ HalpaBJeHHE, a TPeTbA YacTb LETHKOM
IIOIVIOHIAETCST TEJOM.

OTtpaxkaTenpHasi crioco6HOcTh Tesma (Koa(pUIHEHT OTpaXkeHus)
XapakKTepH3yeTcd OTHOUIEHMeM OTPa’KeHHOH TeJOM JIYYHCTOH 3Hep-
run Eqp K mapaomel sHeprun Epy,:

E
r=-—2b_
Enan
[IponyckarenbHass cHOCOGHOCTb Tena (KO3 (UIHEHT Hmponycka-
HHSA) XapaKTepU3yeTcsl OTHOUICHHEM HPONYINEHHOH TeJOM Jy4HCTOH
SHEePruu K Najaiomiell 3Heprum:

d= Enpon
Enag
[NorsmouiatenbHan cnoco6HOCTD TeNa (KO3 (OUIUEHT OTIOUIEHUS )

XapaKTepH3yeTcsl OTHOUWIeHHeM IOIVIOUIEHHOH TeJOM JYYHCTOH 3Hep-
ruu E;orn K Mapalome#t sHeprum Epgg:

E
q = —mora

Enan
M3 ckasaHHOro cjaenyeT, yTo MeXAY 4, ¥ U d CyllecTByeT 3aBH-
CHUMOCTb, T. €.

atr4+d=1.

OTpaxkenHe nafaloEro NOTOKa MOXKeT GbITb 3€pKaJbHBIM (YroJ
HajeHusl paBeH YIVy OTpaxkeHHs) WM OMDQPysHHM (pacCesiHHBIM),
3epka/ibHOe OTpa’keHHE [alOT NOJHUPOBAaHHbIE HOBEPXHOCTH, IpPH-
YyeM BeJHYMHa Kosh(HIHMEHTa OTPa’KeHUS r 3aBUCHT OT CTEHeHH
IOMUPOBKH IMOBepXHOCTH. KoadhuueHTH NponycKaHus U IOTJoLIe-
HHMSl 3aBUCAT OT XMMHYECKOrO CTPOEHHS H CTPYKTYPH BEUICCTBA, a
Takxke OT TOJMUHUHBI CJOA oOJayyaemoro BeuiectiBa. JIs KHAKHUX U
rasoo6pasHbx BeulecTB BeJHYUHA 3THX KO3(QHUIUEHTOB XapakTe-
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pusyercsi pa3aMepaMH H KOJHUYECTBOM OTJEJbHBIX YAacTHIL COCTaBJsA-
IOIMX 3TH Benlectsa. Ecau

a=lur=d=0,

TO BCA JYYHCTAsA HEPrUs, Mafaloulas Ha TENO, NOrIOWAETCS HM.
‘Takoe Teqo NPHHATO Ha3bBaTh a6CcONIOTHO YepHH M. Ecau

r=1ua=d=0,

TO BCS JIyYHCTasi 3Heprus, najatouias Ha Teao, oTpaxaerca um. Ta-
KOe TeJjo NMpPUHATO Ha3biBaThb aB6COMIOTHO BebIM.
Ecau

=1, To a=r=0.

B atoM ciyuyae sqyyncras sHeprus, majamoumas Ha TeJo, Ipoxo-
OuT yepe3 Hero. Takoe TeJo HasbiBaercss aGCOJMIOTHO MpoO3-
pPaYHbBM (OHATEPMHUYHBIM).

B npupone Her a6CONIOTHO YepHBIX, GENbIX M MPO3PayHHIX TEJ.
[To3TOMy COOTHOIIEHUS MeXAY 4, r U d 3aBHCAT OT BHAA TeJ, Xa-
pakTepa MX HOBEPXHOCTH M TeMmepaTypbl (HallM OObIYHbIE OILEHKH
uBeTa MOBEPXHOCTH HENPHMEHHUMBl K HHPpPaKPacCHOMY H3JyUEHHIO;
GOMbLUIMHCTBO IOBEpXHOCTEH MO KO3(QGUIHEHTY NOIVIOIEHHS MOXKET
GbITb OTHECEHO K Da3psifly «4epHbiXs»). Bece TBepabie Tesa U XKHUOKO-
cTu (B CI0€ TOJIHHOH B HECKONbKO mMMm) AJs o6Jjactu HHPpakpac-
HOrO HM3JIyYeHHS NpaKTHYecKH He mnpo3paunbk [Jasa Hux d=0 u
a+r=1, Ta3sk, 3a HCKJIOUeHHEM YIJEKHCJOTH M BOJSAHHX IapoB,
Js 3Tod 06JIacTH CreKTpa AHaTePMHYHbL.

CJoefoBaTeNbHO, €CJIM JaHHOE TEJIO XOPOIIO OTpaxkaeT JYYHCTYIO
3HEPrHIo, TO 3TO e TEJO MJIOXO NorJouaer ee 1 Hao6opot. OnHako
CYLIECTBYIOT TeJNa, KOTOpHlE€ B ONpele]eHHOM [Huala3oHe BOJH H
NpU onpeneSeHHOR TOJUIMHE HX CJIOA ABJAIOTCS HPO3PaYHBIMH 1JIA
JYYHCTOH SHEPTHH.

Hanpumep, KBapi npu ToJIMHE A0 | MM NpO3paved MJs CBeTO-
BBIX, YJIbTpadHOMeTOBbIX U UHDPAKpPACHHX JyY€H, HO NpPH TOJLIUHE
B HECKOJbKO MM OH YK€ CTAHOBHUTCS HeNnpo3payHHM 1Js uH(ppa-
KpacHbix. OKOHHOE CTEKJO MPO3PayHO AJS CBETOBHX JydeH (0nsThb-
Takd [0 OnpefeseHHOH TOJUIMHBI), HO HENmpo3payHo AJs yJabTpa-
¢uoneToBHx U HHGpaKpacHHIX ¢ AJuHOM BOJAHM A Gogee 5 mk. Ka-
MeHHasi COJb Npo3payHa AJs HHppaKpacHbIX Jyyed u HenpospayHa
LJIs yIAbTpadHOJETOBBIX.

Ananoru4Hoe noJoXkeHue HabJionaercs TakxkKe MPH NOrJIOUIEHHH
M OTpa)KeHHH JyuucToil 3HepruH. Besbie moeepxHOCTH XOpOWO OT-
paxalT BHUIUMbBE CBETOBble JyYH M MPaKTHYECKHM MOIJIOULAIOT HH-
¢ppaxpacubie. [lis nOJIOLEHUS U OTpaykeHHs HH(DpaKpacHbIX Jydei
6o/IbIIOe 3HAUEHHE HMeeT COCTOSIHHE MOBEPXHOCTH Tena. Otpaxka-
TeJbHasi CMOCOOHOCTb y TMaJKHX H MOJHPOBAHHHX MOBEPXHOCTEH
BO MHOrO pa3 BHIIE, YeM y ImepoxosaTeix. HauGosbmief norsoma-
TeabHOH cMocoBGHOCThIO 06GJAaNalOT Teja, MOKPLITHIE MJIAaTHHOBOH
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Ta6numa 2
Beanunnwl a4, r 1 d jpAg HEKOTOPHLIX MaTepHAJOB

Kosdduunents 8 % TomunHa
MaTtepnann Marepuana
a d r B MM
TlpospausHoe GeclBeTHoe CTeKJO . . 1-3 89—91 | Oxos0 8 1—-3
MaroBoe creksno (MaTHPOBKA NeCKOM
BHYTpeHHAdA) . . e 3—16 | 72—85 | 12—15 | 1,8—4,4
Mosounoe rycroe cTekaI0 . . . 4—28 { 10—66 | 30—76 | 1,3—6,2
Mouounoe creko, xopomo nponycnalo-
mee ceer . . . e 4—6 45—55 | 40—50 | 1,5—2
Mpawmop nonuposaﬂﬂbm N e 14 3—6 50—61 | 8,1--3,3
Ane6acrp (rume) . . .. . . .| 11—16 | 33—47 | 43—53 —
TNepraMeHdT TOHKHMI Genwiit . . . . .| 10—15 | 35—55 | 40—50 —
Bymara csetiag . . . . . . . .| 13—20 { 42—50 | 33—40 —
Bymara Tempaa . . . . . . . . .| 17—23 | 30—45 | 40—50 —
Wenx 6emwiin . . . ., . . . . . . 5. 60 35 —
Benas nmokpacka . . ... . . ] 3320 — 67—380 —
Bapxat uepumifl . . . C 99,6 — 0,4 —
CykHo wepHoe . . . . . . . . . 98,8 — 1,2 —

YepHblo MM caxell. B orpannueHHOM HHTepBaje NJIMH BOJH OHH
norjowanTt g0 90—969% wuudpakpacHoro uanyyeHus.

B T1a6a. 2 npubefeHb BeTHUYHHH @, ¥ H
d nns HEKOTOpHIX MaTrepHajGB Mpu 06Jy-
YeHHH CBETOBHIMHM M GJH3KUMH K HUM HH-
(pakpaCHBMH JyyaMH.

Haubonee mnonno cpoiictBamu  aGceo-
JIOTHO YepHOro Teia 006JajaeT OTBEPCTHE
B CTEHKe TMOJIOro lIapa, NpetoXKeHHOe
pycckum ¢usukom B. A. MuxenbcoHom.

D10 TEN10, CXeMa KOTOPOTO MokasaHa Ha
puc. 3, npencrasaser coboil moJaHil map ¢
HeGOJbIIMM OTBEPCTHEM H 3auYepHEHHON
BHYTpeHHell MOBepXHOCTBIO, MOrJAOoIlaTe ] b- Puc. 3. TIpuHuunuanin-
Hasi CrocoGHOCTb KoTopoil pasHa 90%. Ec- Hasi cxema aGcomoTHO
JM HanpaBUTh MOTOK JYYACTOH SHEprum ye- Heproro. Teda
pe3 oTBepCTHe Wapa, TO NPH NMaJeHUH JAyya
Ha BHyTpeHHIoO crenky 90% sHeprum morjorurcs, OTpaxKeHHBIH Ke
oT Hee JayuyucTH#l morok (10%) cHoBa nomajaer Ha CTEHKY H MpH
BTOPDHUHOM OTpa’KeHHH CHHU3UT CBOI0 3Hepruio no 1% mnepsonauasp-
Hoii BedHYMHBI, a npHu mnocieiyiomeM orpaxenun 10 0,1%. Ecau
JAYYUCTBIH NMOTOK BHIAZET M3 OTBEPCTUS NOCAe TPEXKPATHOrO OTpa-
JKeHHUsl, TO CyMMapHasl MOIVouLaTesbHasl cnocoGHOCTh MOJIOTrO Tenaa
Gyner pasna 0,999, 1. e. oucHb 6au3Ka K €[HHHULE.

BHYTpeHHSS MOBEPXHOCTb MOJOrO Tella He TOMIbKO MOrJAOLLAeT,
HO MpH Harpese ero 10 onpeleneHHON TeMnepaTyphl H3JAydaeT Kak
aGcomoTHO YepHoe Tefio. JTH 0COBEHHOCTH OTpaXKeHUst H MOrJOLLe-
HUSA JTyYHCTOH SHEPrHH B NOJOM IIape MPOSBASAIOTCH W B NpaxkTuye-
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CKHX YCJAOBMAX MH(ppaxKpacHoro Harpesa Tea. Tak, Hanpumep, yeM
ray6xke BIafuHbl (LIEPOXOBATOCTb) Ha NMOBEPXHOCTH 0GJayYaeMoro
Tesa, TEM BBIIIE €ro MOrIOTHTENbHAA CHOCOOHOCTb 10 CPaBHEHUIO
¢ GoJsee raagko#i IMOBEPXHO-

i CTBIO JAHHOro TeJa. ITHUM
1)< MOXKHO OOGDLACHHTD YBedHye-
MRAN HHe MOrJoUlaTeJbHOA Crocos-
z [l Y HOCTH TeJ [PH YBEJHYEHHH HUX
« S \ IEepPOXOBATOCTH WM HOPUCTO-
I o= CTH.

s Lz [Ipu pacuerax, cBsi3aHHHX
§:‘ AR C JMYYHCTBIM  Tela0o6MeHOM,
3 6% / X“«\% NPUMEHSIIOTCH NOHATHA O JY-
o sk YUCTOM IIOTOKE Q, SHEpPTHUH U3-
§ ‘ A [ &\ aydyenus £ M cnekTpajbHOH
k3 2 T‘é \ HHTEHCHBHOCTH H3jgyyeHus I,
g J TS o\\ JIy4HCTbIM NMOTOKOM HaaHl-
g A\ \\ BAeTCH MQJIHOE  KOJIMYECTBO
$ JARTE NN | sHepruu, H3jgyyaeMoe IMOBEPX-
\ -l HOCTBIO Tejga F B €RUHHULY

73 % 5 5 7 8 ¢ m BPEMeHA, T. &

Qnuwa 8orn 8 mK Q = EF kkan/u.

Puc. 4. CnexTpajbHoe pacnpefeleHue STa BejHYHHA XapaKTepH-

WHTEHCHBHOCTH H3JyUYeHHUdA a6CoMoTHO 3yeT MOJHVIO MOLLHOCTDb H3JY-
yepHOro Tesa (3alITPHXOBAHHAS 4ACTH— gaTens :
BUJIHMBIN CBET) N .
Ouepruefl H3FyyeHHMS Ha-
3HBaeTcAd KOJMYECTBO 3HEp-
IMH, H3dy4YacMOH efMHHIEH IOBEDXHOCTH Tela B €IHHUIY BPEMEHH.

Q

=
DTa BCIMYHHA XapPaKTEPU3YeT YAEeJbHYIO MOIIHOCTb U3JdydaTess.
CrekTpajbHOH HHTEHCHBHOCTBIO H3Jy4YeHHsl HA3bIBAeTCs yielb-

Has HEPrus MOHOXPOMATHYECKOrO H3JIYyYeHHS, XapaKTepHU3yIollas

CICKTPAJbHYIO YREJIbHYIO MOLIHOCTb H3JyuaTead, T. €.

[ = 9B KKaa/ M2 -4 - MK.
di

Hanyucuue moboro TBEpAOro Tela XapaKTepU3yercs Helpepbis-
HHM CIIEKTPOM paclOpefc/eHUss SHEPrud HU3JAYYEHHS MO0 JAJAUHAM
BOJIH, OQHAKO CAM CIIEKTP H3JYUEHHS SIBJSETCH HEPaBHOMEPHBIM H
pasiMyHbIM IS PasHBIX Tel.

B ocHOBY TemJOTeXHHYECKHX DacueTOB IIPH H3JyYeHHH IIOJIOXKe-
HB YHHBepCaJbHBIC 3aKOHBl H3JyYeHHs aBCOJNIOTHO YepPHOTO Teja,
MOIVIOLLAIOLIEr0 M3JyUeHuss JM000# AjuHBl BOJAHB. Pacmpenenenue
MHTEHCHUBHOCTH H3JIyueHUS abCOMIOTHO YEPHOTO TeAa B 3aBUCHMOCTH

12



OT €ro TeMIepaTypH M [IJIMHB BOJHBl M3JYYEHHs IIOKa3aHO KpHUBHI-
Mu Ha pHC. 4. XapaKTePHHMH OCOOEHHOCTAMH 3THX KDHBHIX fBJfA-
I0TCA: HaJWYHe Pa3HBIX MaKCHMYMOB HHTEHCHBHOCTH MH3JYYeHUA
RJS Da3lUYHBIX TeMNepaTyp, pe3Kuil craj KPUBHIX B CTOPOHY KO-
POTKHMX BOJIH M MOJIOTHH CHaj B CTOPOHY AJMHHHBIX BOJIH. DTO CIIpa-=
BEAJHMBO M /151 IPUMEHSAEMbX B NpPaKTHKe H3ayyaTened (3a HCKIIO+
YeHHEM ra30BHX C MOPHUCTHIMH HM3/My4alOIIMMM HacajKaMH), MHTEHs
CHBHOCTb H3Jy4YeHHS] KOTOPHIX IIOKasaHa Ha puc. 5.

16

v

\\

3 4 5 § 7 8
Aauna Boan 8 MK

HHmencuBHOCMb  U3NYYeHUS

% _

Puc. 5. PacnpenesedHe MHTEHCHBHOCTH H3JyYeHHS PAa3/IMUHBIX
: Ted

1 —coanne t>6000°C; 2-—wundpakpacnana aamnma ¢ BoJbdPaMOBOI

HUTBIO [=1900° C; 3 — KepaMHUeCKMA u3AYYaTeJab C TEMMEPATYPOH# mo-

sepxuocTH  800° C; 4 — TEeMHHI H3JYTATEb € TEMIEPATYPOH NOBEpXHO-

ctH 500° C; 5§ — paauaToppl neHTPAJbHOrO OTOMJEHHS ¢ TeMIepaTypoit
noeepxeoctT 98° C

O6 ocobeHHOCTAX CHEKTpa H3JMYYeHHS Ta3oBBIX TOPeJaoK uHbppa-
KPacHOrO H3JyyeHMS ¢ TIOPDHCTBIMM Hacagkamu OyIeT cCKa3aHo
HUXKeE, _

3axkon Inanka ycraHaBiuBaeT 3aBUCHMOCTb MHTEHCHBHOCTH H3-
JIyUeHHs1 AJA YePHOro Tesd OT JJHHBl BOJAHBL A M OT a6CoMIOTHORM
TeMmepaTtypul 7T

dai
L = ——KkKar/m®-4 -mx
A d;\, / ’

rae I — JayveucmyckKaTeabHasi CrocoGHOCTD;
A — QJIMHA BOJHH.

IlnaHK ycTaHOBMJ, YTO AJs1 aBCOMIOTHO YEPHOro Teaa MHTEHCHB-
HOCTb M3Jy4YeHHS paBHa:

Ci A5
Ixo= ¢

eM

13



rie  Cy—nocrosiHHas, papHas 3,22 101 kxan - m2/u;
C, — nocrosiHHasi, pasuas 1,44-10-2 x-°K,

W3 Boipaxkenus nas I BUAHO, 4TO mpu A=0 u A=o0 [=0.
CrnenoBaTenbHO, YepHOE TEJNO UCIHYCKAET JYYH C PAIUYHOH [JIHUHOM
sonub npu 7>0. Otciona cieayer, yTo ¢ MOBBILIEHHEM TEMIEpPATY-
pH Tela HMHTEHCUBHOCTb H3JyYeHHSl YBeJHYHBaeTCs, NOCTHras H3-
BECTHOIO MaKCHMyMa B HHTEPBaJe MeXIy NpelebHBIMH 3HAYCHHS-
Mu A =0~ co. [Ipn mManbix 3Havenusx A7 mocienHee phpaXkeHue
MOXKeT ObITb YIPOIIEHO.

[paduueckoe u3zoGpaxeHne 3akoHa IlnaHka mnpupeneHo Ha
puc. 4, 43 KOTOpOro BHUAHO, UTO KakJno#l Temmeparype T oTseuaer
cBOs KpuBasi I, HMelOnlasi MakCUMyM TeM O0OJblIUMH, 4eM BbIlle
remneparypa. C yBenuuyenuem T MakcuMyMmbl [no CMeLIEHBl B CTO-
poHy Gosee KOPOTKHUX BOJH (A,).

3aKoH CMeLleHUst MakcuMyMoB [y chopmyauposan Buuom 1o
3akoHa [lnaHka. 3akoH BuHa aHaIUTHYECKM MOXKET ObITb IOJYUEH,
ec/l TIPOU3BOAHYIO —j% NPUPABHATb HYJIO M DPEUHTb NOJYyYEHHOE
ypaBHeHHe OTHOCHUTEJIbHO NpOM3BefeHUs A, . Takum ob6pasom,
MOXKHO MOJyYUTb MaTeMaTHYECKOe BbIpaXKeHHE 3TOTO0 3aKOHa.

An T~ 2,9mk° K = const.

CiefoBaTespHO, [JJdHa BOJHBI, HPH KOTOPOH Iy, HMeeT Mak-
CUMyM IIpH 3ajaHHOH TeMmIepaType '

Tx::Q—’Q MK,
T

Ecau sto BbipaxkeHue MOACTaBUTb B BeIpaxeHue aast I, TO
MaKCHMYM HHTEHCUBHOCTH H3JyYEHHUs, NPONMOPUHOHAJbHHHA NATON
CTeNeHd TeMIepaTypbl, pe3KO Bo3parTaerT ¢ ypejaudueHuem 7.

Ilosp3ysich 3THM 3aKOHOM, JIETKO ONpeNeNUTb IJAUHY BOJHEL, CO-
OTBETCTBYIONLYI0O MaKCUMYMY UHTEHCUBHOCTH H3JYYeHHS abCoMIoT-
HO 4YepHOro TeJa.

3akon Credpana — boabnmana ycramaBIMBaeT 3aBUCHMOCTb
'IOZIHOM SHEPrud H3JyueHHs abGCOMIOTHO YEPHOTO Tesda OT TeMmepa-
Typbl. KosnuecTBO 3HEPruy, UsnyyaeMoi YepHBIM TEJIOM IPH JI060H
JJuHe BOAHBL NpU AaHHOU Temiepartype I, MOXKeT OBTb HaUAEHO

U3 BbIpaxKeHus
dE, = I,,d),

ec/l 3TO BhIpa)KeHHe MPOUHTErpupoBaTh B mpefaenax or A=0 1o
A=o0, .
- Taxum ofGpa3oM, JyyeHcrnycKaTeabHas CIOCOGHOCTb YE€PHOTO
Tea

-] <o
?

Ey=\ I,dn=C,
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Peuirene atoro uHrterpajsa MosKer ObITh NOJYYEHO, €CTH HMHTe-

1 “
rpaibHyl0 (QYHKUHIO ———— pPAa3J0KATb B CAENYyIOWHH Psf:

e

G 2, 3;_

T T )
e T 4e T 4e T_,_.__
OxoHyaTenbHOE pelIeHHe MPEACTABUTCA B TaKOM BHUIE:
Ey=o0,T*kxan/m® 4.

UjcaoBoe 3HAayeHHE O, NPH NPHBENEHHBIX BbIlI€ MOCTOSHHBIX
C, u C; cocraBaser:

6o = 4,96- 10—8 kxas/m?- 4. K4,

Bennunna o Ha3blBaerc Koap(HOUEHTOM . (MJAHM MOCTOSHHOIM)
H3JyueHUs abGCOJIOTHO YEPHOro Teja. Tak Kak YUCIOBOE 3HauyeHHe
0, OYeHb MaJjo, a I BeJUKO, TO BHIpaxkeHUIO AJd Ly B TEXHHYECKHX
pacyerax yAoGHee NpPHIATb BHA

Eo = Cy(0,017)%,
rae Co=4,96 xkxaa/m?. 4. K4

[Npusenenunie ¢popmyabl s £y npeicTaBAsioT MaTeMaTHiecKoe
ppipaxkenne 3akoHa Credana — Bonpumana.

3akon Credpana — Bonpumana ocraercs cnpaBelJuBHIM M R
IPYTUX TeJd, KOTOpble, KaK M yepHble TeJa, HUMeEIOT HenpepbIBHHI
crekTp H3nydenus. Takue Tena, A5 KOTOPHIX COOJIONAaeTCA 3aKOH
yersepThix cremereil £=C (0,0117)*% Ha3blBaloTCS CEPHIMH TE€/JIaMH,
a HX H3JdyueHne — cepbiM. /Il TakuX Teln OTHOUIEHHE CHEeKTpasb-
HOB MHTEHCHBHOCTH H3JIyYeHHSI K HHTECHCHBHOCTH YEPHOTO H3dyye-
HASL IpU TOH e [JIHHE Jyya [ BCErO HHTEPBAA3 IJIUHBI BOJH OT
0 1o oo ocTaercsl MOCTOSIHHBIM, T. €.

TakuM 06pa3oM, CIHEKTD ceporo H3/JIydeHHsl UMeeT Takol Ke xa-
pakTep, KaK U clekTp yepHoro Tena. M3 storo ciaenyer, uto creneHb
YEPHOTH TeJa npu J160H AjJuHEe BOJHEL

I E _C
g= — = — = — < l_
1)‘0 Eo Co

JI1s uieasnbHO ceporo Teja NpH BCeX TeMmmeparypax & =const

H €ro sHeprus U3ayuyeHHUs

E = ¢eL, = eC,(0,01T)4,
T. € OHA MeHblle 3Heprud H3AyYeHMs UepHOro rtesna IpH TOH Ke
TemmepaTtype; & (cTemeHb 4YepPHOTH Tena) — 6e3pa3MepHas OMNBIT-

Has peIHYHHa, KoTopas Mensiercs oT 0 70 1; ns1s psAna marepHanoB
3gayeHus  NpHBeNeHH B TabJ. 3.
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Crenenn YEPHOTHI € g PA3INHIHBIX MAaTepHaJos

Ta6nawma 3

Marepuansi tB°C e
AOMUHHI  10THPOBAHMEI 50—100 0,04—0,06
> niepoxoBaTblil 20—50 0,06—0,07
Kenezo mnosmposanHoe 400—1000 0,14—0,38
» o6pa6oTanHoe Hamnanom 20 0,242
» OKHCJIGHHOE 100 0,736
» OKHCJIeHHOE rnam(oc 125—525 0,78—0,82
» Jutoe HeoGpaboTaHHoe 9001100 0,87—0,95
CranbHoe JiuTbe NOJHPOBaHHOE 770—1040 0,52—0,56
Cranes JucToBast mnmposaﬂﬂaﬂ 940—1100 -| 0,55—0,61
Uyrys o6ToueHHblil 800—1000 0,6—0,7
Oxuch xeJesa . .« s . 500—1200 0,85-0,95
3osoTo moJuposaHHOE . 225—635 0,018—0,035
Jlarysnast myacTuHa:
npoKaTaHHas ¢ ecTeCTBEHHO{l MOBEPXHO-
CTbIO e e e e 20 0,06
npona’raﬂﬂan o6paGorannas  rpybbim
HaX 1aKoM e e 20 0,2
Tyckaas . . . Dol 20—350 0,22
Mens, TIATENBHO nonnposaﬂﬂaﬂ JTIEKT-

poJuTHAS L. 80—115 0,018—0,023
Mens maGpeHasx AO 6necna HO He 3cp-

KaJpHas e e e 20 0,07
Oxuco Mezm . 800—1100 0,66—0,54
PacnaaBieHnasi Meab 1100—1300 0,13—0,15
Monu6reHoBass HuTb 700—2500 0,1 —0,3
Huxenb Texnawyeckd HHCTHIH, I'lOJIHpOBaHHbIPl 200—400 0,07—0,09
HukenupoBanHoe TPaBieHOe KeNe30 Hemo- -

JupoBadHoe e e 20 0,11—0,4
Huxenepas nposonona 200—1000 0,1 —0,2
Oxuch HHUKeNs . 500—1250 0,52—0,86
XpoMoHHKeb . . 125—1034 0,64—0,76
OuoB0, Gaecrsimee JIy}KEHOE ZMCTOBOE XKe-

Jeso . 20—50 0,04—0,06
TnaTuna 'mc-rasx I'lOJIH[JOBaHHaH anacriaa 200—600 0,05—0,1
[natudoBasg JeHTa . e e 900—1100 0,12—0,17

» HHTb 25—1230 0,036—0,092

» NPOBOJIOKA . 2256—1375 0,073—0,182
PTyTb oOueHb uucTas 0—100 0,09—0,12
CauHel cepbiit OKMCJIeHHBIH 20 , 0,28
Cepebpo I'lOJmpOBaﬂﬂoe uHCTO 200—600 0,02—0,03
Xpom e e e e 100—1000 0,08—0,26
Uunk Toprosbm (99,1%) nosmvpoBanHblit 200—300 0,04—0,05
OuuHKOBaHHoe JHCTOBoE Keje3o GiecTdliee 30 0,23
QuuHKOBaHHoe JHCTOBOE 1Keje3o cepoe

OKHCJIeHHOoe . D 20 0,28
AcGecroBblit KapTOH . 20 0,96
Ac6ectoBass Gymara -40—400 0,93—0,95
Bymara ToHKad, paKreennas Ha MeTaLIH- % 0.994

10 TIACTH e ,

v w 0—100 0,95—0,98
Tunc 20 0,8 -—0,9
Tly6 cTporasmii . 20 0,895
KBapy mnjassensiit mepoxosamn 20 0,932
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ITpodosscenue taba. 3

MarepHabi te°C €
Kupnvu XpacHwiil niepoxoBaTslit . . . . 20 0,80—0,93
»  LIAMOTHHIH IVIA3UPOBaHHLIM , . . 1100 0,75
»  OTHEeynmopHbIil, CHIbHO H3/yyalomuil 500—-1000 0,8 —0,9
Jlax Genmiét sMaJjeBblil Ha KeJe3HOM mepo-

XoBaToil mJacTWHe . . . 40—100 0,8 —0,95
Jlax qepﬂbm GaecTsIug paCHbIJIEHHbm ‘na

MeJesHoH IIACTHHE . . . . . . . . . . 20 0,87
Jlak uepHbIl MaTOBBIEL . . 40—100 0,96—0,98
Illennax uepHbIi 6necmmnu na JIy}KEHO‘V[

Kemese . . e 20 0,82
Ilemnax qepﬂbm MaTOBbIﬂ R .o 75—150 0,91
MacnsHble Kpacku pasivuHbIX LLBETOB .. 100 0,92—0,96
AmomuHuesas Kpacka NoCIg Harpesa a0

325°C .. L. 150—300 0,35
Mpamop ceposa'rbm HOJIHpOBaHHbm L 20 0,93
Creksio TIagKoe . . . . . . . . . . 20 0,94
Caa, cBeyHas koot . . . . . . . . 100—270 0,95
Cama ¢ KHUAKHM CTEKJOM . . 20—200 0,96
Caxa namnosast 0,075 MM u "Gombure . 20—400 0,95—0,97
Toms . L. 20 0,91—0,93
Yrodb OUMIIEHAbH (0 9% 30JIbI) Coe 100—600 0,81—0,79
YroabHas HUTb . . . e 1000—1400 0,52
dapdop maaypoBaHHbm o . 20 0,92
IrtykaTypka uiepoxoBartas u3BecTKOBAA . 10—90 0,91

Hns GoaplimHCTBA peasibHBIX Te€Jd €& HE NMOCTOSHHO M 3aBHCHT
OT TeMNepaTypH, ¢ POCTOM KOTOPO# & YyBEJINUYMBAETCH.

[Ipu HarpeBe ragKuX HEOKHC/AEHHBIX ITOJMPOBAHHBIX IIOBEPX-
HOcTel, HMEIOUUX Maayio CTEeleHb YEPHOTH, BCAENCTBHE OKHCIEHHUSA
IIOBEPXHOCTH B HHTepBajse Temmneparyp 200—400°C BenuumHa e
pe3ko yseauuusaercs. Crenedb YEPHOTHI LIepOXOBATHIX IIOBEPXHO-
cTell BO MHOTO pa3 OoJbllle CTEIleHH YEPHOTHl IMalKHX MOJUPOBAH-
HBIX [OBEpXHOCTE.

3akon Kupxropa. Cornacuo 3akony Kupxroda, orHouenue
u3jaydartenbHoll croco6Hocty E k morsoulatenbHoll A nasi seex rten
OJUMHAKOBO PaBHO M3JyYaTEIbHOU CIOCOGHOCTH abCOMIOTHO YEPHOr0O
Tena NpU TOH Ke TEMHepaType u 3aBUCUT TOIbKO OT TeMIIEpPaTypHl.

3akod Kupxroda sHBOgUTCS M3 PacCMOTPEHHS JYYHCTOLO TeIll-
Joob6MeHa MeXay abcOJIOTHO YepHOH M cepoil IacTHHaMu, IOMe-
IIeHHEIMH Ha HeGoablIOM paccTOsiHUM ApPYT oT apyra. Temmeparypa
obeHx MJIacTHH OLMHAKOBa, M, CAELOBATENbHO, TEIJIOOOMEH MEKIY
HHUMH OTCYTCTBYeT.

Cepasn nobepxHocTb u3nydyaer E K«kaa/m?-y 5HEpPrum, KOTOpyio
YyepHas NMOBEPXHOCTb IIOAHOCTHIO INOLIOLIAET.

UepHas noBepxHOCTb H3jydyaeT sHepruiw B koiaudecrse Eq. Tlo-
nafas Ha Cepyio IOBEPXHOCTb, 3Ta HEPrUA YaCTHUUHO, B KOJHYeCTBE
AE,, norjomaercs, a OcTajbHas YacTb SHEPTHH B KOJHYECTBE
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(1—A)E, oTpaxaercsi u NOJHOCTHIO NOIJOWAETCA YEPHOH IMOBEpX-
HOCTBIO, T. €. GajaHC JyYHCTOrO ofMeHa MOXKHO 3alHucaTb Cjefylo-
mwuM obpasom:

g=E — AE kkan/m?-4. -

Kak yxkasmBasoch, IpH OJHHAKOBOH TeMIlepaType ABYX NAacTHH
g=0 4, cnefoBaTenbHO, MaTeMaTHYeCKoe BbipaXkeHHe 3akoHa Kupx-
ropa MoxeT ObITh NpPENCTABJAEHO B CJAEAYIOLIEM BHE:

E = AE, wm % —E,

3akon JlamGepTa (3aKOH KOCHHYcOB). ITOT 3aKOH YCTaHaBJlU-
BaeT, YTO JYYEHCNYyCKaTeabHas CIHOCOGHOCTh B HANpPaBACHUU TIIOJ
yraoM E, (HanpaBjeHue H3TYYEHHs COCTAB/IAET C HOPMAJbIO K U3-
JAydyaeMo#i TMOBEPXHOCTH YroJ @) H JyUeHCIycKaTelbHas cnocob-
HOCTb MOBEPXHOCTH B HOPMaJAbHOM HampabieHud Ly CBA3aHH COOT-
HOUIeHHEeM:

E_ = E cosg.

KosuyecTBo 3HEPruH, H3JyuaeMoe 3/7AEMEHTOM MOBEPXHOCTH B
panpapJjesguu sjiemMedTta dF, OpHeHTUPOBAHHOTO IIOJ NPOCTPaHCTBEH-
HbIM yriaom dQ u @, onpenensercs no gopmyse

dQ, = E, dQ cos gdF,.

Bennuupa usaydenust no sopmanau E, MoXeT GHTbL MpeicTaB-
JEHA B CIE€LYIOILEM BHJIE:
g T \%
En = ~4)9 (_ )
b1 100
T. €. H3JyYeHHE 0 HOPMaJH B I pa3 MeHblIE H3NYYEHHS IO BCEM
BO3MOXKHHM HanpabiesusMm. Toraa, nmoacTaBuB 3Hayemue Ly, mo-
JYYHM
T

dQ, = = 4,9 (10(])4 dQdF, cos .

3To ypaBHeHHUe SBJASIETCA OCHOBOH [/l pacueTa JYYHUCTOTO TeI-
n006MeHa MeXAY NOBEPXHOCTAMHM KOHEYHHIX Pa3Mepos.

Pacuetnbie gopMyJap AJs TenjooGmeHna uaaydenuem. OOuias
dbopmysna nns pacuera TenmnmooOMeHa H3JyUEHHEM MeEXKAY ABYMS
HENpo3payHLIMM TE€JaMH Ha OocHOBaHMM 3akona Credana — Boabu-
MaHa HMeeT BHJ

Q= &, Cop [(ﬁf — (ﬁﬂ F kxan [,

100 100

rae Q— KoJIMYeCTBO TeILIa, epeJaHHOe H3TyYEeHHEM OT IepBo-
ro Teaa KO BTOPOMY, B KKaafd;
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€,p— NpHUBElEHHAs CTeleHb YEPHOTH CHUCTEMbBI, YYHTHIBAIO-
mas CcTeNeHb YepHOTH O6OMX Ten M MX B3aUMHOe pac-
HOJIOXKEHHE; C
C,— xoahuuueHT gyyeucnyckawus aGCOMOTHO HYEPHOrO
Tesna, paBublil 4,96 kxaa/m?-4.°K4;
¢p— cpenuuft yriaoBo# kosdduuUeHT UIH Kosddunuest o6-
JYYEHHOCTH, YYUThIBAOIUA BOpMY, pasMepbl U B3aHM-
HOE€ pPacHoJOKeHHe MOBEPXHOCTEIH;
Ty u_T,— aGcomoTHble TeMIepaTypsl IEPBOrO0 M BTOPOro Tena
B °K;
F— noBepxuocTb Temaoo6MeHa B M2,

[Ipn pacueTe nmpoMHIlITeHHbIX Ieuell yaule BCEro BCTpeyaercs
taenymouiee pacrooKeHue Tea:

a) 1Be NJIOCKHe MapaJsJejbHble HEOrpaHUYEHHDIE MOBEPXHOCTH;

6) nBe 3aMKHyTHe MOBEPXHOCTH INPOH3BOJAbHOH GOpPMbBI, OXBa-
THBAIOLlHE OfHA JPYTYIO;

B) [Be MIOCKHE MOBEPXHOCTH, HpOHSBO.fIbHO pacnonoXeHHbe B
IPOCTPAHCTBE OlHA OTHOCHTENBHO APYTOH.

3HayeHHUs BeJHYHH &5, ¢ H F MOryT ObiTb OIpe/eNleHb Teope-
THYECKH M 3KCHEDHMEHTaJbHO C HCIOJAb30BaHHEM METOLa MOJEIH-
poBaHHus.

Ilpu TemmooGMene u3nyyeHHEM MeXKAY ABYyMS INIOCKHMH NapaJ-
JeAbHbIMH TNOBEPXHOCTAMH @=1 H

. — 1
T 1 ’
|
& €3
roge & M & — CTENEHH YepHOTH HM3JjydaTeldst U HarpesaeMoro
Tena.

Ilpu pacueTe TenynoBOro HajgyyeHHS MeXKAY ABYMSl 3aMKHYTHIMH
nosepxHocTaMu F; u F,, oxBaTmBaomwumMu ogsa apyryio (Fy<Fj),
¢ =1; F B Qopmyse.paBHa MeHbUIeH NOBEPXHOCTH F U NPHBENEH-
Hasl CTeNeHb YEPHOTH CHCTEMBI

1

8 -

P 1 R
—_— 4 =1
&1 F -7

rne F; — noBepxHOCTb OXBaTbIBaeMOro Tejia B Mm%

F; — MOBEPXHOCTb OXBATHIBAIOWEIO Tejda B M2

[lepenaya Tensia M3JyYeHHEM MPHU NPOU3BOJBHOM PacIOIONKe-
HHHU T€J B IIPOCTPaHCTBE NPOU3BOJUTCA IO BHIUIENPUBEAEHHON dop-
MyJie C BBEJEHHEM B Hee JONOJHUTETbHOTO MHOXKHTENS — CPENHero
yriaoBoro Koadgpuiuenta @,

?¢),2= “ Y R (P: S dF, dF,,

LA}
Fy Fy

b
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rie F, u Fy— NOBEPXHOCTH H3JYYEHUS. [BYX NPOU3BONBLHO pac-
HOMOKEHHbIX Ted B MZ; : .
@1 H ¢y — yribl, o6pasyeMble HalpaBjieHHeM Jyde# ¢ HOp-
MaJsiMH K [OBEPXHOCTH M3Jy4YalOllUX Tel;
r— paccTosiHie MEXIy NBYMS B3aMMHO U3Jy4YaioIlU-
MH TEIaMH B M.

Tak KaK BBIYHCAEHHE CPEIHEro
yrJaoBoro Kosd@HUMEHTa MO ypaBHe-
HUIO ¢ [BOHHBIM HHTErPpajOM BHI3HI-
BaeT 3HAYUTEJNbHBIE TPYAHOCTH, TO

fcot  €omn  oro 0BBIUHO ONpenensioT rpaduieckum

MyTeM HWJH IO YHPOLIEHHBIM (opmy-

| Eres JaM, YYUTHBAIOIIMM B3aHMHOE pac-
nao.

< nonoxeune u (GOpMy H3AYYaOLIUX
noBepxHocTeil. DTH rpaduku u ¢op-
| MyJIbl MPUBENEHB B CHelHadbHOH JH-
| TepaType [0 BOIpPOcaM JdYYHUCTOTO
TeIJI00OMeHa.
Enoen | Temioo6Men MeXAy ABYMS ILIOC-
I
|
{

DR

Ecos

KMMU MOBEPXHOCTAMH, NPOH3BOJDBHO
pacrmojioXkeHHBIMH B NIPOCTPaHCTBE,
paccMaTpuBaeTcsi HuXKe. 3HayeHHA
€ MOTYT OBITb ONpELeJeHH H Me-
Prc. 6. Cxema s pacuera TOAOM JIY4YHCTOro calblo, IpenJso-
pe3y/bTaTHBIOTO  TDANSHTa weuunM [. JI. TTorsikom. CymuOoCTb
JIYUHCTON 3Nepruu 3TOr0 MeroJa COCTOUT B CJAEAYIOLIEM.
Pe3ayabTaTUBHHE TPaH3UT JAy4qHC-

TOH 3HEPruu CKBO3b BHEUIHIOIO IIO-

BEPXHOCTb Tela MOXKeT GHTb PacCYUTaH ABYMs crnocobamu (puc. 6).

CkBO3b NMpaBYI0O KOHTPOJIbHYIO MOBEpXHOCTb (IMYHKTHPHAfl JH- .
HHUS). OT TeJa YXOOUT HCIycKaeMasi uM cOOCTBeHHasl 3HePrus Ecqe
u orpaxaemas 3Heprus Eor,. Cymma coBGCTBeHHOW M OTpaxaemoi
SHeprufi Ha3BaHa 3(Q(exTUBHON sHeprued E.y . Uepes Ty ke KOHT-
POJIBHYIO MOBEPXHOCTb B CTOPOHY Teda HPOXOAUT Iajaiollas 3Hep-
rust Ep, o -

Ecau teMnepaTypa Tesna HUXKe TemIlepaTypbl OKpy»Kaloulei cpe-
IH, TO Pe3yJAbTATHBHHI TPAH3UT SHEPTHH PaBEH IPEBHIMEHHIO Eqay
Hal Es u HampaBieH B CTOPOHY Tesna. DTO NpEBbilleHHE, Ha3BaH-
woe I'. JI. TlosiKOM JIyYHCTHIM €albJ0, SIBJASETCA KOJUYECTBOM Ter-
Ja, TMOJYYeHHBIM TeJIOM,

q=Epy— E,p win E; = q -+ Egq.

N

ApasoruyHo JyyucTOe Ca/bl0o Yepe3 HHYIO KOHTPOJbHYIO IiO-
BEPXHOCTb MOXKET ObITb BHPaXKEHO cjefylolluM 06pa3oM:

q= Epor— E = AEnan— Ecos,
rae Epr— morgoniaemasi TeIOM 3SHeprus.
20



[loncrasasig B mocaennor GopMyay BelndnHy Eg,,, MOJy4uM

E,
q+Es¢=H_Tm6

H
qg-E + Ecog— A
Esqa_ Acoﬁ —g= q :)46 9 _
g1 —A4)+Ecs = F _J__
1 0+q(A 1)-

B obuiem Buae AJs TeJaa, TEMIEpPaTypa KOTOPOro BHILE WJIH HH-
e TeMIlepaTypel OKpyzKalouled cpelbl, BEIpaXKeHHe IS JydHCTOrO
casbl0 HMEeT BHJ:

1
Esq:oniQ(T_l )

[onb3ysicb MeTOROM JYYHCTOrO CaJbjo, JErKo pelluTb, HalpH-
Mep, 3ajady O Nepejade TeMaa MeXkAy ABYMs MapasieJbHEIMH I1a-
CTHHAMH.

IMapatomas sHeprus Ha OQHY IUIACTHHY DaBHa BCeh 3(1)(1)eKTHB-
HOH 3Hepruu Apyroi IJIACTHHH, T.e.

G2= Eu—E

a1 a2

Hanee mosyuaem

1 1
q1,2=Eo,1_q1 (I—l )_E:‘O,Q—q2(z;_l)'

npuyem
01 = qy = q1,2
OTKyJa
_ Eg1—Ep,
91,2 = 7 L,
T AT
HJAHU
A = L
ﬂp— - . -
— ——1
1 2

Cuenyer Takxe yKas3aTb Ha IOHATHS O UBETOBOH M SPKOCTHOH
TeMIlepaTypax.
LlBerono#t Temmepatypo# 7, Ha3biBaeTcs TeMIlepatypa abco-
JIOTHO YE€PHOro Tesia, MMeoulero IJs ABYX ONpelne/eHHbIX CIeK-
' TpaJbHbIX y4acTKOB TO K€ OTHOIIEHHe SPKOCTeH, 4TO B JaHHOe Te-
Jo, umeollee TeMneparypy I. LJf Bcex MeTa//IoB LBeTOBas TeM-
nepatypa Ty Bblille, 4eM HCTHHHAs TeMmepaTypa Tenaa I.
SdpxoctHolt TeMmmepatypoli T, HasbiBaeTcs TeMmepaTypa abco-
JIIOTHO 4eDHOro Tesla, HMEIUIEro Ty e BH3YaJbHYIO MOIIOXDOMATH-
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YecKyI0 fPKOCTb AJISI ONpefe/eHHOR NJHHbI BOJNHbI, 9TO W NAHHBIH
uaaydareab, uMelomuii temnepatypy 7T. SIpkoctHas TeMmeparypa
‘BCceria MeHbllle HCTHHHOH TeMIlepaTypH TeJa.

3. TPOXO)XAEHHE HH®PAKPACHbIX JIYYEA YEPE3 ONTHYECKHE
MATEPHAJIbI H TA3bI

HndpparpacHbie JyuyH Npu NPOXOXKJAEHHH yepe3 pasJ/inyHbie cpe-
bl ocnabasiores. 1o ocAabieHne XapaKTepu3yercss yMeHbHIeHHeM
HMX MOLIHOCTH M IPOWUCXOAMT BCJAENCTBHE IOIVIOUIEHHS H PaCCeHBa-
uuf. Ilpu morsomiennn 5Heprus HHGppPaKpacHHIX Jydel Npeobpasy-
ercd B apyrue (GopMHB 3HEPruH, HO IVIaBHEHIM 06pPa3oM B TeIVIOBYIO.
[1pu pacceuBannu HHQPaKpPacHHE Jy4H OTKJIOHSIOTCH B PasJH4HBIE
CTOPOHBI, B Pe3y/bTaTe 4ero,To/bKO 4acTb HX IPOXORMUT B NepBOHA-
4yaJbHOM HallpaBJEHHH. '

Hsayyenre razos. Cyxoii u uHcTbIi BO3LyX NMpakTHYECKH Mpo-
3padyeH Qs TelioBoro HanyueHus. IlpucyrcrBHe MHOroaTOMHBIX
rasoB JeJaeT ra3oByl0 cpefy moJynpo3dpadynoii. Takosa, Hanpumep,
rasoBas cpena B paboueii KaMepe Neun. 3gech NPO3pavyHOCTb Ia3o-
o6pa3Holi cpennl ocaabJsercs u3-3a HaJHYKMA B Hel BOAAHBIX Ma-
pOB H yIJIEKHCJOTHL. '

Tpex- 1 MHOroaTOMHbIE ra3bsl MOTYT MOIVIOWATh, @ NMPH BBHICOKHX
TeMIlepaTypax u M3Jayd4arb Temao. bosbuloe NMpakTHYecKoe 3Haye-
Hue uMeeT usayuenne yriaexucaorel (COz) u BogsHoro mapa (Hq0),
copepxKallluxca B [IPOAYKTAX CropaHusd. :

[ormomenne u HclyckaHue JYYHCTOH SHEPrHH ra3aMu HMeeT
SIPKO- BhIpasKeHHBIH ceseKTHBHBIA (u36HpaTejbHbl) Xapakrep. Taxk,
s yraexucioro rasa (COz) o6blHO NPUHHMAIOT TPH NOJOCH IO-
IJIOINEHHS, OTBeYaloliue CJIENyOIHM AJHHaM BoaH: 2,36—3,02;
4,01—4,8; 12,5—16,5 uk. Jlag BoAbl TaKKe NPHHUMAIOT TPH MOJOCH
B CAeNyIOIHX Npejenax AJMHHB BoJH: 2,24—3,27; 4,8—8,5; 12—
25 mx. CeJleKTHBHOCTb CIIEKTpa TIa30BOr0 H3Jy4eHHS IDPHBOAHT K
TOMY, 4TO Ha Hero He paclpocTPAHAIOTCH HEKOTOPbIE 3AKOHH H3JIy-
uyeHHd TBEPABIX TeJl.

CreneHb 4epHOTHI I'a30B 3aBHCHT OT HX TEMIIEPATYPH, NapUHab-
HOro HaBjieHHs W cpenHed a(derTUBHOH AMuMHB NyTH Jyua S, Xa-
paKTepH3ywlllei pasMepnl H3Jydalllero rasoBoro o6bema. Ilap-
UpajbHble NaBJCHHS Pco, H Py,0 OOBIMHO H3BECTHHl M3 pacdera
ropenus TolnnBa. Bennunna S MoxKer GbITb HalgeHa Mo MpuG/IH-
xenHo# ¢opmysae A. C. Hescxkoro:

rie V-— o6beM NoJIOCTH, 3aM0JHEHHON H3Jy4aloluM rasoM, B #3;
F— njomanb creH, orpaHHYMBAOIEX 3TOT 06bEM, B #%;
N— Ko3(QdULHEHT, YYUTHIBAIOIIMA MOJI0 SHEPruH H3Jydae-
Moii, KoTopas JOXOQHUT A0 €TEHOK; BEIHYHHA 3TOro Koad-
¢unuenta MoxeT OblTb NpuHATA paBHOH 0,9.
3nadenus S, BbuHcaeHHble npu m=0,9, mpusexeHsl B Taba. 4.
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Ta6nﬂué 4

3uauenus cpepncit sipexTHBHOR AJMHH NMyTH Jay4a S

®dopva ob6bema

Beanunna S

Chepa mmamerpom d . . . . . . . . . . . ...
Ky6 co cTopoHoH @ . . . e e e e
HeorpaHHYeHHBIH UWHAHHID zmame'rpom d e e PN
CJIOH rasa MeXJy HAByMid HapaJIJIeJIbeIMH IIJIaCTHHaMH TOJ-
maHoRr & . . . . 5 . . T
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Puc. 7. IMonpaBounn#l Kospduunent & amaa moay-
YeHHsl CTENEHH YepHOTbl BOMSIHBIX NAPOB (Ey,0=

=t408)

A

B rexHuueckKux pacuerax npoumsseneHue pS (cuia MOIJIOLEHHS)
NpHHHUMAETCcs 32 OJWH U3 APryMeHTOB IIPH OINpefeNeHHH CTelleHH
YEePHOTBl M3/1y4aiollero ras3a. 1eopeTHUCCKH cTelleHb YepHOTH 06b-
€MOB, 3allOJHEHHHIX ra30M OIpeneseHHOl TeMnepaTtyphl, B OJHHAKO-
BOH Mepe 3aBHCHT KaK OT MapUuHaJbHOro NaBJEHHA H3JIy4alol{knX
ra3os, TakK u oT 3(pQeKTHBHOH NJIHHBL MyTH Jayya. DTO MOJNOKEHHE,
cnpasenauBoe g CO,, we cobmonaercd npu wu3aydeHun HyO,
AJs KOTOPOro NapuuajbHOe AaBjeHHe OKa3blBaeT OOJbllee BiIuf-
'HHE Ha CTelleHb YepHOTH, 4YeM ¢pelqHss OJHHAa Nyt Jyda. Jas pac-
yera u3nyyennst HyO BBoAuTCS NMonpaBouHH Koddduuuenr §, Be-
J4iHA KOTOPOrO 3aBHCHT OT Py o W ONpefessercs Mo puc. 7. [is
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nosiy4enns AefCTBUTENbHOH cTerenu uepuoThl HzO yCJIOBHyIO cre-
NMeHb 4epHOTHl €y o, HafieHHyO Ha pHc. 9, yMHO}KaIOT Ha K030-

¢bunuent &, T. e.
SHzo = gEH (o}

Crenenu d4epHOTH &gy H gy q onpenenmoTca no rpadukam
puc. 8 u 9, cocraBaennbiM B. H. TuMmodeesnm u 3. C. Kapacuuoii
B 3aBHCHMOCTH OT f¢g,, Py,o H TEMIEDATYpPHI rasos.

CrencHb 4epHOTHl a30B TOr4a COCTABUT:

& = Eco, T Ey,o-
I'. JI. Ilonak npepnoxkua Qopmysy ajs onpeldeseHus TCILIOBOro

HOTOKA MNpPH H3Jy4eHHH I'a3oB Ha TBEDPAYI0 NOBEDPXHOCTb C Y4eTOM
MHOTOKPATHBIX IIOIJIOIIEHHH, OTpaXKEHHH M NPONYCKAHHH JYYHCTHIX

IIOTOKOB:
- 4,96 & Tr)‘l__ Tﬂc)fl
q 1 1 100 100/ |’
€r €
rae € — CTCNCHb 4YCPHOTLI ra3oB IpH TeMICPAaType IMo-

BepxHOCTH crennl ¢
e, 1 T, — crenenb 4epHOTH W TeMIcpaTypa Ia3oB.

I'Ipu OLHOKpPATHOM IOIVIOLUEHHH BbIpaXKeHHe€ OAJIs1 CyMMapHOro
TENJA0BOro IOTOKA -NpHHHUMAET BHI!

T T \*
= 4,96¢ ‘“) —e <—° .
7= 100 “\100
Eciu 7, He3nauuwteabHo Goabme T, NOCJIE/IHIOI0 bopmyay
MOXKHO 3amicaTh B C/IeIYIONIEeM BHIE:

g = 4,%ee, [(T&,) (Tgo) ]

[Mpu npubamxenublx pacuerax A. I[Mak pexomeHIAyeT NOJbB30-
BaTbCH CJAEAVIOUINMH BHIpaKeHHAMH [IJA cTelleHH 4Y€PHOTH TpeX-
ATOMHBIX 'a30B:

1) creneHb 4epHOTH ra3oB NMPH HX TeMnepaType T:

0.6

VPRo, 1715 PHL S )

VO 01T, ’ 0,017y °

2) cremeHb 4epHOTH! ra3oB NPH TemnepaType creHku 7
0.6

I/PRo szOS
£, =0,7156 =25 L 715 .
VOOch 0,01 T

Ecau TeMnepaTypa NPOAYKTOB ropeHHsa T, COM3MEPHMA C TCM-
- nepaTypoli moBepxHocTH T, TO NpH MOJb30BAaHHH BBIDAXKEHH-
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€M, BMecTo e, BBOJNUTCH CpeliHee 3HAUYEHHE CTEIeHH 4ePHOTH

rasop &. B uuHrepBaJe TeMmneparyp 7. u T., omnpemeaseMoe Mo
BHIP 22KEHHIO

= __ 2:(0,01 Tyt — & (0,01 T
r (0,01 Tr)* — (0,01 T)*

N I B nmeuax wusnyueHHe rasoB Bceraa
CONPOBOXKJAaeTCd KOHBEKTHUBHOH TeIJo-
> OTIadell K TBepAbIM NoBepxHocTaM. Ilpu
9TOM B 3aBHCHMOCTH OT Temmneparyp 7 .
‘u Tc ¥ Xxapakrepa ABHXKEHHS ra3oB CO-
OTHOLIEHHE MeXAy OOOMMH BHIAMH
TelJIonepefadun MOXKeT CYIIeCTBeHHO H3-
MeHATbCH, TaK KaK HM3JydeHHe TBepIBIX
Tesl W ra3oB W KOHBEKIHS NOAYHHSAIOTCH
Pa3JqMYHbIM 3aKOHaAM. JTO NPHBOAUT K
H3BECTHOMY YCJOXKHEHHIO PacueToB Tell-
Joo6MeHa H K HeoGXOAMMOCTH YIpollle-
nua gsdenuii. Takoe ynpolilenne BHIpa-
J)XaeTcsd B TOM, YTO PACCMAaTPHBAIOT CyM-
Pﬂc.— 10, Cxema 17n BA- MapHOe 3HayeHHe Koaq)qmuuema TeIIo-
BOXA OPMYJH, BHIpaNKAIO- OTAAYH OT I'a30B K HOBEPXHOCTH CTEHKH:

eA 3a a —
e 3axoH Byrep 0 = Oyg; - Cogs-

7

//A?//

X e 0 fe—

Koaddunuenr temoornayu H3/JTyyeHHeM paBeH:

—C (0,01 T4)*— (0,01 Tp)*
t1— 1ty

Cysn

O6wmuii TenJoBo# NMOTOK COCTABHT:
g=a(t;—1).

Yacro nmpu MaJblX 3HAYEHHUSIX Gyoup BBOAAT Ko3bduument x> 1,
T. €. §=X ¢, C TIOCJeAYIOllell poBepKo#l atoro KosdduuueHra.

3akon Byrepa. Ilyctb maoTtHocth motoka 3Heprum (puc. 10),
BXoAsAweHi B Imoraowanwmui caoi (nosocy) lo. Ha paccroanun x
oT nosepxHoctu oHa paBHa I. Toraa

dl = —b, 1 dx,

rae b, — xoapuuneHT 0CcaabaEHA WK NOrJIOLIEHHS Jyda B nL

3HaK MHHYC NOKa3biBaeT, YTO B I0JOKHTEJIbHOM HAaINpaBJeHHH
ocu x BeauunHa dI orpunarenpna. KosdduuueHt xapaxrepusyer
CHOCOGHOCTb cpelbl 0caabasaTb MOTOK M3TyYeHHs, 4YHCAEHHO pas-
HOIi JoJie [OTOKA, MOIJVIOIIEHHOTO H paccesiHHOro B eJHHHYHOM 00Db-
eMe BelllecTBa M 3aBHcslllefi OT JJWHBI BOJIHH Najaollero NOTOKA
H3JY4eHus,
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B pesysbTate HHTErPHPOBAHHS MOJyd4aeTCH

Id x
S—l—=—-bx5‘dx
1, 0

roe x — AJWHA IYTH H3JYy4eHus B cCpeje.

Sra dopmyaa BeipaXkaer 3akon Byrepa. Oua ssiasercs npu6.au-
JKenHo#, Ho 6,arofaps cBoell mpoctoTe yao6Ha A pacyeros.

KosdouuuenT NpolycKaHus IJIOCKOrO CJ108 MNOJYIpPo3padyHoi
cpenn

—b.
T=d =g "
I

rae /— NOTOK u3JydyeHus, NPOINENIIEro 4epes TOJAILYy X CpPelbi;
Iy — MOTOK Majaioulero HaJyyeHHs;
¢ — OCHOBaHHe HATYpaJbHHX JorapudpMos.

Kpome mokasarenas ociaabjeHus K ONTHYECKUM XapaKTePUCTH-
KaM CpPefbl OTHQCATCA NpONycKauue (MJIM NMPO3PaYHOCTb), 4 TaKXKe
ONTHYeCKAs IMJOTHOCTD.

Koatdunuent noraoulenuss A Bbipaxkaercs PopMmy.oi

A=1—en7%,

Ha ocnoBannu 3akona Kupxroda nosyuaem, uro crelenp 4epHo-
TH rasa e, =A,. Ona u3Mensercs B 3aBHCHMOCTH OT TOJILHHB
CJIost IO 9KCIIOHEHTHOMY 3aKOHY, T. €.

' —b, X & pS
g, =A=I—e * =l—e*"

B mnpHBeaeHHOM BbIlIE BHIpa)KeHUH KO03Q@HUuHeHT MNOrJOIIEeHHS
b,=k, p, Tak Kak NJs ras3oBOA cMecH Ko3(dHuHeHT NOrioueH:s

KaKoH-uuOYIb COCTAaBHOH 4YacCTH CMeCH A0JKEeH BXOMUTh B pacueT
TaKOH JOJM, KOTOpPas COOTBETCTBYeT €€ IApIHaJbHOMY [aBJEHHIO
p; BeMHYMHA k, 3aBHCHT TOJIbKO OT BHAA rasa H OT JJIMHH BOJHHL.

Ipu x=o00 g, = A, =1, 7. e. H3IyueHHe GECKOHEUYHO TOJCTOrO

/105 ra3a ABJAETCH YepPHbIM.

3akon Kupxroda Bepen u 1151 TBEPALIX Tel, U3JYy4eHHEe KOTOPHIX
sIBJsieTC MOBEPXHOCTHHIM fBjenueM. CienosaresnpbHo, 4HCTOTA, 3a-
FPSA3HEHHOCTb W NMOKpPHITHE KPACKOH OKa3HBaOT GOJIbHIOE BJHSHHE
Ha NOIJIOTHTENbHblE H JydeuclnycKaTeJbHbBle CBOACTBA TBEPABIX TeJ.

OnTtHdyeckas naoTHOcTb D ucnojbayercs Nnpu pacuerax
nponyckauus arMocdhepoit ¥ UALTPAMH NMOTOKA H3JyYEHHS U ABJSA-
ercd AecATHYHBIM Jorapu@mom nponycxaﬂua, B3ATHM C OOpaTHLIM
3HAKOM:

D=k,
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roe k, — Nokasaresab HoriouleHus, paBHmit 0,434 &k, u caenosa-
TEJbHO

D = 0,434 kl.

H3Menenne nor/JoueHHs JY4YHCTOH SHEPTHH OJHHM H TEM Xe
MaTepUaJOM B 3aBHCHMOCTH OT NJIMHH BOJIHB NpeAcTaBJsfer coboif
CJOXKHOE fiBJIeHHe. B pesysbrare H3ydeHHs TAaKOIO SIBJEHHS Yy4eHbIe
Hay4u/uCh NoxOHPaTh ONTHYECKHe MaTepHAaJ/bl, NPONyCKaonue Hin
nornomammue HHppakpacuble Jaydd. Takue MaTepHatnl cayXkar
aubo OKHaMH, Korna HeoOGXoZMMO MaKCHMaJbHoe [PONyCKaHHe, JIH-
60 GuJabTpaMu, Korla NoOMBAIOTCH BLIAEJEHHS HYKHOTLO Yy4acTKa
CIIEKTPA M3/YYCHHA H IOIVIOILECHHA MeIlAONMX H3JydeHHH.

B ra6s. 5 npuBefeHtl faHHbEE 0 HEKOTOPHIX H3 3THX MaTepHAJOB.

Ta6aunua 5

OnTHyeckne MaTtepHaian HAQPAKPACHOH annaparypsl

’Eé Hponyckanue Mokasarea, E o .
g I%r:: B o anJlBOMgl/oeHHS{ EE %o é E%)
Martepuan £sE sag° Sa ol
E = 5 g | mpu npH upu npu ?E 5‘? §§ EE
E«g?m 2,2 mx | 4.3 mx | 2,2 MK | 4,3 M § S g E . Lg
CnenuanbHhHe
ONTHYECKHE CTEK-
S, ¥ T 2,7 | 96— —-{1,5—| — |4—10 | 2,3— | 1400
98 1,7 4,8
[TraBrenmit

KBAPIL - « - « « = 4,5 96 40 (1,431,371 0,55 | 2,2 1667
TexcepHucCTH#

MBIWIBAK . . « « o 12 96 9% | 2,381 2,35 26 3,2 196
Kpemnuit . . .| 15 . 98 98 | 3,451 3,43 | 4,2 2,33 | 1420
Cangup (Al,0s) 5,5 94 94 [1,73)1,68] 6,7 3,98 | 2030
Tlepuxaas (MgO)| 6,8 89 94 | 1,71 | 1,66 13 3,59 | 2800
Tepmamuii . . .| 15 96 96 4,08 { 4,02 6 5,32 958
Xaopucroe ce-

pe6po . . .. .| 25 80 — 12,012 30 5,53 458
BpoMucrhi Ka-

A . . .o . . W] 27 92 — 1,54 11,53 41 2,75 728

[Mon6upas TOT WJIH HHOH MaTephas s OKOH M (HJIBLTPOB, YuH-
THIBAIOT KOHKDETHBI& 3a7a4d, KOTOPBIE NpHUAETCS BHIMOJAHATL C II0-
Molliblo HH(parpacHOH anmapaTypel.

[Mponyckaune armochepoii HHOGPAKPACHBIX H3JIy4YeHHH B 3HAYH-
TeJbHOH Mepe 3aBHCHT OT KOJH4YecTBA BOJAAHLIX MAPOB M Kamesb
BOoJbW B BO3JyXe, 4 TakKxke yraekncaoTel. OcaabseHue H3NY4EeHHH
B atMocepe oOYyCJIOBIHBAEeTCa MPOLECCAMHM paccesiHHsi, KOTOPhie
HAXOAATCH B 3aBHCHMOCTH OT XapakTepa, DasMepoB M CTATHYECKOro
pacrpefieJientss pacCeMBAIOIMX YacTHI B arMochepe.

28



HudpaxpacHele Jyyn MOIMIONIAIOTCY H PACCEHBAIOTCH B aTMO-
chepe Mosiekysnamu arMocepHBIX ra3oB, a TaKXKe TBepAbIMH 4aCTH-
HaMH M KaIISIMH BOABI (TYMaHaMH).

Hau6osee cuibHEIMH HOJOCAMH NOIVIOIIEHHS BOASHOIO Napa fB-
ASIOTCA CJeAyIole y4acTKH JJIMH BOJH (UHM(pLl YyKa3bIBAIOT IEHT-

4ot

%o
S
.

Ko3ppuyueHnm
noanowserus 8
S

-
fe)
T

J) et 1AM P 1
01 2345 678 9011213141516 1718
Anuna Bonwer 8 MK

Puc. 11. Ilonocel noraoureHHss yriaeKHCAOTHL B aTMocdiepe

pul mogoc): 0,95; 1,13; 1,38; 1,46; 1,87; 2,66; 3,15; 6,26; 11,7; 12,6;
13,5; 14,3 nuk.

B atHX yuacrkax cmekrpa sHeprus HHOPAKPACHBIX Jyded, mpo-
XOmamMx depe3 atMmocdepy, Hmoraolmiaerci B BecbMa 3HAYMTENbHOM

i
100}

50
)

Veb 1 8 g 70 11 1273 5518 18 20 25 30 bOmK

Puc. 12. Cnextpajblioe nponyckaHue aTtMocdepl

nponycrarue 8 Yo

crenend. Hapany c mosocaMu norJolueHnst B BOAAHOM Nape HMEIT-
csl MOJIOCH MPONYCKaHHSA, B KOTOPBIX 3HEPrus uHdpakpacHLIX jaydei
npoxoauT 6e3 3aMeTHOIO Moo EeHH.

YriekHuc0Ta XapakTepuayerTcss HHTEHCHBHBIM IIOIVIOILEHHEM INPH
JUIHHAX BOJIH npumepHo 2—2.,6, 4,3 u ocobenno or 12,8 mo 17,3 mk
(puc. 11). Tlornomaromee neficTBHe YrAEKHCAOTH B IEPBBIX IBYX
'yyacTKax CHeKTPa MOXKHO He YYMTHBaTh, TaK KaK COAEpXKaHHe ee
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B BO3Jlyxe IO CPABHEHHIO C COAEPlKaHHEM BOASHOrO Tapa He-
BeJIHKO.

‘Kpusas wa puc. 12 no.uyqeﬂa NJisl onpeflesIeHHOH TOJNHIAHK! CAOS
Bo3ayxa (e3 MBIJAH H TyMaHa W TIOKA3hIBAaeT MOJOCH IPONYycKaHHS
A3nyyenHsq, OCHOBHAs YacTb NOJOC IOIVIOINEHHSI XapakKTepuayercs
HaJjnyHeM B atMocdepe nNapos BOAH H YIVIGKHCJOrO raza W 3HayH-
TeJBHO MeHELe — HaJHYHeM 030Ha.

Cornacno TeopeTHYeCKHM HCCAEJOBAHHIM, paccesHde JY4HCTOR
3HeprHH YAaCTHIAMH, pa3Mephl KOTOPHIX MaJbl [10 CPABHEHHIO C AJH-
HOll ee BOJMHBEI, 06PAaTHO MPONOPUMOHANBHO YeTBepTOH CTENEeHH AJH-
BBl BOJHH. CJefoBaTeJbHO, ¢ YMEHbIIeHHEM BOJIHBI paccesuue yBe-
JuguBaerca. PaccenBaeMylo TaKHMH YacCTHHAMH 3HEPrHIO MOXKHO
onpeleduTh yepe3 Ko3d(HHHEeHT pacCesHHSI &, XaPAKTEPU3YIOMHUHA
cTenenb ocaabJeHHs pajuHanuHd B eIHHHYHOH ToJsule aTMocdepH B
pesyabraTe B3aHMOJEACTBHA IOTOKA H3JNYYEHHS C MOJIeKyJaMH
cpelHl, BEI3LIBAIOILErO [lepepacnpeleeHue 3HepIuHy,

- n2 (n2— 1)2 1 2
o= 20— (1 4 costy),

rae n— [oKasaTejb NPefOMJIEHHS BelllecTBa YacTHIY
N — 4nci0 yacTHn B eAuuHne 00beMa;
¢@— yroq MeXJy HampaBJeHHAMH Najaiollero Jyya H pac-
CeAHHOro;
A— NJIMHA BOJIHBI.

KoaddunnenT paccesHHs 3aBHCHT OT YIJia ¢ H OT CBOKCTB Cpe-
an. W3 npusenernofi GopMydaw cielyer, uto npu¢ =0 u 180° pac-
cesTHHE MaKCHMAJbHO.

O6wee ocnabnende 3nepruu I HEQpPaKpacHLIX Jy4Yell B cjoe aT-
Mocdepsl TOJUIWHOH X, BHI3BIBAEMOE€ paccesiHHeM SHepPrud H MOorjao-
IeHHeM ee, XxapaKTepHayercs. KoaddHunuentom ocnabiaenus k.

Kospduuuenr ocnabnenns npeacrasiger coGofi BelH4YHHy, IO-
Jy4aloILyIoCsl B pPe3yJbTaTe CAOXKEHHS K03(h(HIHEHTOB paccesHHS
W TOIVIOWIEHHs: H HMeeT pPasMepHOCTb, 06PATHYIO AJIHHe, HANpH-
mep 1/x.

Ilis ompepesnenns kosdhduuuenta ocnabieHHs MoXKeT CayKHTb
‘bopMyna

1 = Ioe_kx == Ioe—(!l——E)x’

rae I,— suHeprug M3/ayd4eHHs 00 NMPOXOKIEHUH CJIOS TOJIKHON X;
I— sHeprusl W3Jy4yeHHs mocse NPOXOXKAEHUS CJI0H;
e— OCHOBaHMe HATyPaJIbHEIX JOrapH(MOB.

Bosee moppo6uo cBofictBa WHGPAKPACHOrO H3JyYeHHS OCBELLe-
uel B ryasax [II u IV npu paccMoTpennn BOIPOCOB MpaKTHYECKOro
IDHMEHEHHs ero AJs PasjuyHHX Uenell rensaoBofi o6paGoTku Ma-
TEPHAJIOB.
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rJ1ABA II

FA30TOPEJIOYHBIE YCTPOACTBA HH®PAKPACHOTIO
H3JYYEHHA

1. OCOBEHHOCTH C)KMFAHHMSI TA3A B TA30TOPEJIOYHbBIX
YCTPONUCTBAX HH®PAKPACHOIO H3JYYEHHUSA, CHEKTP
U MIOPH H3JAYYEHHA

B nocnennee BpeMsi B CoBeTckoM Coio3e u 3a pyOeXoM crallu
NpHMeHsATh OeclIaMeHHHE rasoropellouHbie ycTpofictBa HHGpa-
KpPaCHOro H3JyYeHHs.

[Ipy npoeKkTHPOBAHHH ra30oBbIX HH(pPAaKpacHHX H3JydyaTeled,
MOKHO BHIOpAaTh NBa KOHCTPYKTHBHBIX pelleHHs: 1) MeTaluiuyeckue
JUCTH HArpeBalOTCA CHApPYyXH MajeHbKHMH Tra3oBHIMH (GakeraMu
HIIH MOCPENCTBOM IIOTOKA ropsyux orpaboTaHHHX rasos. Ilpu stom
JHCTH B COOTBETCTBHH C HX pa3MepaMH, TEMIePaTypod H COCTOS-
HHEM [oBepXHOCTH cospfalorT auddysHoe HHpakpacHoe H3JydyeHHE;
2) cTexHOMeTpHYEeCKYI0 Fa30BO3AYLIHYI0 cMecb MpOINYyCKaioT JHOO
yepes NMOpPHCTHE WU NepdopHpOBAHHBIE MJACTHHBI H3 KepaMHUYeCcKo-
ro MartepuaJa, JHGo uepe3 MeTaJJHUECKHE CeTKH H CXKHUIAIOT ee HA
MIOBEPXHOCTH MOCIeHHUX.

B nepsoM cayyae HPOAYKTH CrODAHHS He COIPHKACAIOTCA C Ma-
TepHalaMH, HarpeBaeMbHIMH C IOMOLIbI0 HH(GPAKPACHOro H3/1YyYEHHs
B H30JHPOBAHHOM INPOCTPAHCTBe Nneud (Hanpumep, B TyHHese); IPH
BTOPOM — ropsiyue TIPOLYKTH CTOpaHHs IIOCTYNAl0OT B CYUIHJAbHOE
IPOCTPAHCTBO, T. €. CONPHKACAIOTCA C HArDeBaeMBIMH MaTepHaJaMH.

OrauunTesbHble 0COOEHHOCTH OecliaMeHHBIX H3JyJYaiouHx HH-
’KeKIHOHHEIX TOPENOK II0 CPaBHEHHIO ¢ (aKeJbHHIMH 3aK/I0YaoTCH
B CJefYIOmeM:

1) 3HauyHTen bHOE KOJNHYECTBO TellJla, BHAENAAEMOr0 STHMH roped-
KaMH, Ilepejaercs H3Jayq9eHHeM;

. 2) ra3 cropaer B TOHKOM C/oe Ha IOBEPXHOCTH H3JYyyaioued
Hacajaku (6e3 supumoro dakena);

3) rasoropesiouHble YCTPOHCTBA HMHMKeKTHPYIOT B KaueCTBe mep-
BHUHOro Becb HeoOXONUMBI A/ CTOPaHHS BO3AYX;

4) NPOAYKTH CropaHHs YKa3aHHEIX a30rOpPeNoYHLIX YCTPOHCTB
COJEPKAT 3HAUMTENbHO MeHblllee KOJHYECTBO OKHCH Yriepoaa, yeMm
IPOAYKTH cropaHus (GaKeJbHBIX ropesok;

5) mpuMeHeHHe H3JNYYAIOUIHX Ia30TrOPeJOYHHIX YCTPOHCTB AJIsS
TEXHOJIOTHIECKHX HYXKJ [03BOJIET B HECKOJbKO Pa3 COKPATHTb NPO-
JNOJKHTENBHOCTD TEXHOJOTHYECKHX Olepamnui, yAyYyUIWTE KadecTBO
oGpabaThiBaeMOro INpoOAYKTa, YMEHbUIHTb KOJHYECTBO IioTpebJse-
MOl SHEPrHH, YIPOCTHTb M aBTOMATH3HPOBATH NYCK-OCTAHOBKY ar-
" peraTa U ero perysaupoBaHue. OfHAKO cjefyeT HWMeTb B BHAY, YTO
AJIs KaX[JOro BHAA NMPOAYKLHH A0JXeH ObThb pa3paboTaH CBOH 0co-
Oulli TeXHOJIOrHYecKul pekuM o6paboTKH HH(PPaKPACHLIMH JyYaMH.
Kpome Toro, Heo6XOHMHMO HMETb B BHAY, 4TO IIpPEXJe YeM HCIOJb-
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30BaTh ra3oropesouHble yCTPOicTBA B NPOMHINJIEHHOCTH, HEOOXO1H-
MO B KaxJIOM OT[€JbHOM CJydYae HPOH3BOJHTb TEXHHKO-3KOHOMH-
YyeCKHE pacyeT [Js ONpefeNeHUs IMpPUFOAHOCTH [aHHOro cnocoba
Harpesa.

[punpunuanbHas cxeMa OecnNaMCHHOA H3/Jyualolled TropeskH
noxasana ua puc. 13. T'as, Befing u3 (OpPCYHKH, HHXKEKTHPyeT BO3-
ayx. UHXKeKTop-CMecHTeNb PAaCcCUNTHBAETCH TAKHM 00pasoM, UTOOH
NpH 3aJaHHOM THIPaBJHYECKOM CONPOTHBJEHHH TrOpeJOYHOro (H3-
-JIyualoIero) Hacajka W JaBJEHHH rasa nepep (OpCyHKOH KoJHue-
CTBO NEPBUYHOrO BO3Ayxa Haxopugaoce B mpepeaax 1,08—I1,1 ot

1 23 4 5
L /
|

Ve
fas S} i oy _I
—— - — N\ oS : 8 — %3

]
S/ fe
\éq lewtly 123

Puc. 13. Tlpunpunuanplias cxeMa OecniaMeHNOH H3/yualouied
TOpPENKH

! — pedtekTOp; 2 — KaHaJBl B KeDaMHUeckod Hacalke; 8 — Hacalka;
4— pacupeneaureabyai KOpOGKA; § — HHMKCKTOP-CMECHTCIb; 6 — dop-
CYHKa

TeopeTHuecku Heobxomumoro. ['asoBo3gymHas cmech, o6pasyonas-
Cd B MH2KEKTOpPE TOpEeNKH, MOCTYyNaeT B pacNpeneluTe bHyi0 KOpo6-
Ky nopx pasnenuem 0,15—0,2 mm s0d. cr. [lanee npoxopur uepes
KepaMHUeCKHH HACafoK, COCTOAIHHA H3 OFHEYMOPHHIX NJHTOK C
6O/bITMUM KOJIHUECTBOM CKBO3HBIX JHOO NHJIHHIApHUYECKHX, JuHGO KO-
HHYECKHX KAaHAJOB Ma/jOro AHAMETPA MJH CTyNeHYaThlX KaHaJoB
IBYX AMaMeTpOB: BHayaJie (IIo XONy CMeCH) MEHbINEro u Ha BHIXO[e
6osbIIero W CropaeT y Hapy:KHOH NOBEPXHOCTH ILIHTOK.

Bauskuit K cTeXHOMETpPHIECKOMY COCTAaB ra3oBO3AYLIHOH CMECH,
Xopoliee ncpeMellHBaHUE rasa ¢ BO3LYXOM H Hebosbiasg CKOPOCTb
BHIXOJa CMecH o6ecneunBaeT BO3MOXKHOCTb CFOPAaHHA €€ Ha MOBEpX-
HOCTH Hacajka B TOHKOM cjoe. OnHaKo HE3HAYHTEJNbHOE OTKJIOHE-
HHe OT YKa3aHHBIX npepesoB Kosddunuenta H3OHITKA BO3gyXa pes-
Ko cHHxKaer 3Pdexr OecnsamMeHHOro cxkuraHus rasa. [lpu yBesu-
YEHHOM TMOJCOCE NEePBHYHOIO BO3jgyxXa TeMIepaTypa Hacajka
nagaert, a H3NAyuaTe/bHAs CNOCOGHOCTH ra30rOPesJOYHOro YCTPOHCT-
Ba noHuKaercd. [lpd IOHHXKEHHOM NOACOCE IOABJSIOTCH S3HKH
IJIAMEHH, TPOMCXONUT HENOJHOTA CropaHHfd, BO3HHKAaeT HeoOXonH-
MOCTh IOJBOJA BTOPWYHOIO BO3AYyXa.
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B macrosiuiee BpeMsi HMeeTCs GOsIbIIIOe KOJHUECTBO KOHCTPYKIH
ra3oropejloYHHX yCTPOHCTB HH(PAKPACHOrO H3JydeHHS OTedecTBeH-
HOTO NIPOU3BOACTBA U 3apYOEXKHHX QupM.

B oTewecTBEHHBIX ropenkaX B GOJbLUIMHCTBE CJAy4aeB NpUMeHs-
erca Hacajox -(puc. 14) W3 KepaMHUYECKHX ILIMTOK pasMepoM 69X
X47 Mm v Tonwmuok 12 mm, coepunen-

HBIX MeX1y co6ofi crelnnasjbHON CKJIEeH- 69 i
Baoule#i maccoir. Ha Kaxmoli nanTtke _ R
pasMenlaetcs oxkoso 700 nuauHppuUge- ]
CKHX CKBO3HBIX KaHaJOB JHAMETPOM
1—1,5 mm. PazmenieHne KaHasgoB [OKa-
3aHo Ha pucyHke. CyMMapHoe ceueHHe
KaHaJoB, coctasJsgioniee 40—45% Bceii
pabouell NOBepXHOCTH IIIMTKH, obecne- .
yHBaeT MaJible T'HJpaBJHYeCKHe COIpo-

THBJIEHHS HacajkKa M BLICOKOE TeIlJoHa-
npsKeHHe NMOBEPXHOCTH .

Bo wu36exaHue IpOCKOKa II1aMeHH )
JHaMeTp ULUJHHADHYECKHX KaHaloB H
MEHbIIHHA JHAMETP CTYHNEHUaThlX WJIH
KOHYCHHIX KaHaJOB JeJal0T MeHee KpH-
THYeCKoro. B ciayyae LWIMHIDHYECKHX
KaHaJ0B TrOpE€HHE COCpenoTOUYHBAaETCA 50°
67113 NOBEPXHOCTH HacajiKa, a MpH CTy- :

NEHYaTLIX OTBEPCTHAX OHO COCPESOTOUH- Puc. 14. Pasmewenne or-
BaeTcs B pacIIHpeHHOH 4acTH KaHaJja BepeTHy :aacalfl‘l‘z:epx“o"“

BHYTPH IJIHTKH.

ChnefoBaresbHO, MPUHATHE gHaMeTp -

. OTBEpCTHH Hacagka 1,0 Mm pas npHpoaHoro u 1—1,2 mm pas cxku-
JKEHHOro rasoB MeHbLIe KPHTHUECKOIo.H 3TO I03BOJAET H36GexaTb
IIPOCKOKAa IJIaMEHH BHYTPb I'ODPEJKH.

[lpn pabGoTe HA CKMIKEHHOM rase ropejku 6Gosee YCTOHUHBH K
OTPLIBY ¥ MeHEe yCTOHYHBH K IIPOCKOKY, YeM NpH paboTe Ha IpH-
poAHOM ra3e, TaK KaK CKOPOCTb pACNpPOCTPaHEHHH I[UJIAMEHH A5
CXKHXKEHHOI'O ra3a BHIe, UeM A5 NPHPOLHOIO.

KepaMuueckne niuTKH MoryT OHTb pa3noobpasHoll GopMbl H
pasmepoB B 33BHCHMOCTH OT HA3HAUCHHS H OT TENJIOBOH HArpyskH
ropenxud. OnrumanpHas TeMnepaTypa H3Jydaolleidl TNOBEPXHOCTU
rOPeJKH paBHA MpH KepaMHdeckoi Hacanke 800—950° C. Ha puc. 15
H3o6paxken rpadHk, NOKA3HBAIOWHEA 3aBHCHMOCT TEMIEPaTYpHl
H3J1y4alonle MOBEPXHOCTH TOPEJKH OT PacxXofa IMPHPOTHOro rasa
(nsoutank H3nyyaroomepn noBepxuoctd 240 cm?). UccnegoBaunne teM-
nepaTypHLIX PEKHMOB KepaMHYeCKOH OTHEBofi HACaAKH I0Ka3aJo,
YTO MaKCHMaJbHas TEeMNepaTypa KEPAMHYECKHX ILIHTOK HOCTHUraer-
cs npu KosbdHnuente n3buTKa Bo3nyxa a=1,05.

7

W

1 Koapduuwellr rugpasinyeckoro CONPOTHBJ/ENHS IJHTKH HPH CrOPalHH rasa
B 2,25—2,75 paza GoJblle, 4eM NpH NPOZYBKE XOJOIHEIM BO3LYXOM. .
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Ha puc. 16 noxasaHo pacrnpefejeHHE TeMIepaTyp NO BHICOTE
IJINTKH TOJLLHHON 12 MM, H3rOTOBJEHHON W3 NOPHCTOH OTHEYIIOPHOM
Maccul. PasHocTh Temnepatyp OrHeBOH TOBEDXHOCTH H ~TLLILHOR
CTOpOHLI MJIMTKH COCTaBJAseT npuMepHo 780 C. Tlpu ko3 dunnente

u3bbiTka Bo3ayxa 1,05 u pac-

Temnepamypa uznyvasn-

1000 xonxa npupogHoro rasa 80 4/u
s* 900 TeMnepaTypa OFHEBOH  moO-
© e 1] BepxHOCTH ~970° C.

g T KepaMuueckne MJIHTKH
2 700 A JOJIXKHBL OHITb MeXaHH4eCcKH
& 600 NPOYHLIMH, C HU3KHM KO3 (PPH-
S 50 | IUENTOM TemJoNpPOBOJHOCTH,
3 4 / MaJiblM THAPABJIHUYECKHM COIMl-
S 0 ‘ POTHBJIEHHEM, HeOO0J b UM

00 200 00 40 M. 60u. OOBCMHLIM BECOM H TEpMO-

Pacrod npupodnoo easa Ha 240cm* croiikuMu. JKuBOe ceucHue oT-

wanyuatoued nofepxrocmu 8 /4 BepeTUit A/ NOAA4K ra30B03- .

Puc. 15. 3aBHCHMOCTb TeMIIEpaTyphl H3- AyWHOM CMeCH AO0JIKHO COC-

Jyuaiomell NOBEPXHOCTH TODEIKH OT TaBJAATD HE MEHEe 50% wusay-

pacxola NnpupoINoro rasa Yalouiey NOBCPXHOCTH NTUTKH.

KepaMI/I‘-IeCKI/Ie NJIUTKH H3-

rOTOBAAIOTCHE H3 CJICAYIOMHX

cocTaBoB (B BeCOBHX Y ): riMHa uyacoB-spckast — 45%; KaosuH —
25%0; Tanabk — 25%; okuch xpoMa — 5%,.

K xecpaMuuecKuM njuT-

KaM InpenbAaBadjOTCa Cle- Teimsnas cmopora

AyIOIine TeXHHUYECKHe Tpe- AAUMHU

OoBaumsi: I1pexes  Mpou- Lo P \ -

HOCTH 10pu H3rube poua- g3 \ ~t

XKEH COCTaBJATL He Me- ]

Hee 35 kec/cm?, K03 duuy- gg . \

eHT TEIIONIPOBOAHOCTH 32, X\

0,5 kkaafu-m-2pad v o6b- s NC

eMHBI Bec 1 2/cu. S8 7 N —
epaMHU4YecKHe IJIUTKH ] i

I[Ou’lﬁHl:l))I BHIIEPXKHUBATL pe3- Ozuegag no- W0 40 600 a‘m 1007

8epxnocme Temnepamypa 8 °C

KHe TeMnepaTypHHe KoJe-
Hanus. [1pu nonananuu Ha
HacajgoK paboTaionledl ro-
pesJKd  XOJOAHOH  BOjBI
BOJOK KepaMUYecKHX nJjd-
TOK He JOJIKeH PacTPeCKHBATLCH.

JJ17 W3roTOBJEHHUS IJMWTOK MOTYT IPUMEHATLCH COCTABHl, pa3spa-
Boraunbic AKX um. K. JI. [TaMmduiosa u T'ocygapcTBeHHBIM HCCTe-
JMOBATCJALCKHM KepaMHUECKHM HHCTHTYTOM (Tabna. 6).

Ha puc. 17 npencrasicH ropefouHnli HacagoK K rasoBHIM Io-
peJKaM HHQpPaKpacHOTo H3JyueHHR ¢ NHPaMHAajJbHLIMH BLICTYNA-
MH Ha ero H3jydaiouieli N1oBepxXHOCTH.

Puc, 16, Pacnpesnenenue TeMIepaTypbl
N0 BBICOTE IJHTKH
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Ta6anuua 6

CocraB Macc AJid HM3roToBJIEHHA KepaMHYECKHX IIMIHTOK H HX OCHOBHbBIE
¢H3HKO-TCXHH‘ICCKHC noxa3sareidn
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[lpu ckuraHuM rasoBO3AYINHOH CMeCH HA NOBEPXHOCTH IJIOCKHX
nepHOpHPOBAHHKIX KCPAMHUCCKHX MJIHTOK HaGMI0gaeTcs HEpaBHO-
MepHOCTh HarpeBaHHs HX NoBepxHocTH. IlosBieHue 30H ¢ pasaHy-

HO# TeMilcpaTypoi Harpega 00b-
ACHSICTCH pas3jHuveM B TOJILIMHE
nepeMblyeKk MeXay OTBCPCTHAMY
H pasjMuuCM JUaMeTPOB OTBEP-
ctufi. B npeacrasiciiHOM 112 pU-
CYHKe HAaCajKC CropaHue raso-
BO3AYIIHOH CMecH IIPOUCXOAUT
Ha MNOBEPXHOCTH KCPaMHUYECKHX
NUPaMHUAOK WJId KoiycoB. [lpu
3TOM BO3pacCTaeT nJowapnb pa-
OUMUPYIOICH NOBEPXIIOCTH, HCK-
Jiovyacrcs WA 3HAUYUTENbHO
yMeHbIIaeTcd HepaBHOMEPHOCTh

OSSR TR

R AR ARV OVERGRY,

‘\\“‘A\‘A““‘A‘ﬁ‘\“\“l\“‘g\*“& VYRR
\ k‘::‘”

.
S aARA Al T
OSSR AT AR Sadteiad
SRR ONY Statatatatas
T R R
i

Puc. 17. BHelruui BHA ropeJoYHOro Ha-
cajka C NHPaMHLAJABHHIMH BEICTYNAMHK
Ha H3J/lyyaouiel NOBEPXHOCTH

Harpcsa KepaMuKH, [OBBIIIACTCA

NOJHOTA Ccropaiivda H J04ad Tena, nepcgaBaeMoro B BUAC leq[/ICTOIr“{

IHEPrHH.

[lpoBepeHiiblc HCOBITAHHS MOKAa3wlBalOT, UTO KepaMHUYecKHe Ha-
CajKH [OJTrOBEYHbl M HE PAaCTPeCKHBAIOTCH I10J AEHCTBHCM pC3KHX
H3MeHeHHH TeMnepartypul. llpH yBiasKHCHHM packajseHHAas NOBepX-
HOCTb HacajKa Pe3Ko OXJaXKaceTcs, a ilocJe HCMapeHHs BOALl BHOBb
OLICTPO pa3orpeBaercs, OCTABAsiCh NPH ITOM HCMOBPEXK AEHHOH.

Heboabmas TennoakkyMmyJupylomas cnoco0HOCTb H3iAYydalouen
NOBEPXHOCTH Hacajgka cilocoOcTByeT OLICTPOMY Pa3orpeBy ero, T. €.
ropeika MoXeT paboTaTh KakK Oe3blHepIHOHHLIE HarpeBaTCJbHbIH

npubop.

Jas uHTeHcHbHKaNUU Nponecca CKHUraHUs rasa W BLPABHHBA-
HHA TCMNCPaTypel NO NOBEPXHOCTH KCPAMHUCCKOTrO HACajgKa Ham
HUM (Ha pacctofHuu 8—10 mm) ycTaHamBIHBaeTCs MeETAJJIHUECKad
CeTKa H3 XKapoynopHoro MeTajna. CeTKa MCNOJb3YyeTCHd TaKKE B
KauecTBe CTaOMnu3aTOpa ropeHHs npd HeGoJbiloM OGAYBAHHU Ha-

3*
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canka. Kpome Toro, cerka noBblaeT TeMnepaTypy Hacajgka Ha
100—130° C. : :

* B ycioBuax sKcluyaTallid ropeJsiok wHGpaKpacHOro u3JydeHHus
Ha OTKDHTOM Bo3AyXe TpefyeTcs BBICOKAf HX BEeTPOYCTOHYHBOCTD.
310 MOXKeT ObITh ZOCTHTHYTO CJAEAYINHM 00pasoM:

1) cospgaHHeM paBHHIX MO BeJHUYMHE [aBJeHHil nepej KepaMuue-
CKHM HacajKoM H _ BO BCacChBaKIlell KaMepe Mpu O6AyBaHHH ro-
penKH; ‘

2) npuMeHeHHeM KepaMH4YeCKHX IJIMTOK C OTBEPCTHSMH AHAMET-
pom 0,8—1 mm; A

3) yCTaHOBKOH CrenuaJbHbIX BETPOracAuiMX Neperopofok H ce-
TOK, pacrnoJaraeMblx nepesi ropeslo4HBIM HaCa KOM;

4) NOBHIIEHHEM JaBJEHHS rasa Nepejl ropeskoi;

b) ycTaHOBKO# Hepej ropesouHbIM HAcagkoOM 3KpaHa C MakKcH-
MaJbHOH TpONMYCKaTEJbHOE CNOCOOHOCTbI0 HH(ppPaKpacHOro H3JIy-
YeHuS.

310 pelieHHe cJjefyeT CUMTaTb CAMBIM [paBHJBHBIM, TaK Kak
9KpaH 3auIMIaeT rOpesoYHbIi HacaJoK OT OXJaXAeHHsd H, CJefo-
BaTeJIbHO, NPENATCTBYeT CHIXKEHHIO MOIHOCTH H3Jy4eHus.

Ilpu pasorpeBe MJIMTKH TeMNepaTypa ra3oBO3AVIIHOH CMECH MO-
JKeT MOBLICHTbCS HACTOJNBKO, YTO CTAHET BO3MOXKHEIM MPOCKOK MJja-
MEHH [aXe 4epe3 OTBEepPCTHH C LHAMETPOM MeHbIIe KPHUTHUECKOIO.
[losToMy NIHTKY JOJMKHBI H3rOTOBJATBCA H3 MaJOTEIIONPOBOLHOIO
MaTepuaJa. .

[Ipockok nJjiaMeHs BO3HHKAeT, KOrga XoTs OB B OXHOH TOuKe
$poHTa MJAMEHH CKOPOCTh PaclHpOCTpaHEHHS MJaMeHH NpEeBblHIaeT
CKOpOCTb HCTEYCHHS ra30BO3AYINHOH cMecH. Bo3HMKHOBEHHE Mpo-
CKOKa NJaMEHH 3aBHCHT OT XapaKTepHUCTHKHW IOPIOYeTo rasa, cocra-
Ba, TeMnepaTypbl W pacxoja ra3oBO3AyIIHOH CMecH, AHaMeTpa or-
HEBOrO OTBEPCTHA H XapaKTepa pacipejesieHHst CKOpocTeil B BHIXOL-
HOM otTBepcThH. HeKoTopoe BJHsIHHE MOXKET OKa3nBaTb TaKkKe H
tpopMa orseBoro KaHasa.

[lpn HOpMaJibHOM pacxofe rasa TeMiepaTypa OrHEBoH NOBepX-
HocTH He npeBbimaer 900°C ‘0 ropeHue NMPOHUCXOAWT HaJ NOBEPX-
HOCTbIO NJMTOK. [IpH ropeHus BHAHL pacKajeHHLE ePeropojk,
OKalMJAIIMKue TeMHbBe OTBepcTHA. [IOBEpXHOCTb IIMTKH HMeeT
KPACHOBATO-OPAHKEBHIi IIBET.

[Ipy yBenu4eHHOM pacxofe rasa TeMIEpPaTypa MNOBEPXHOCTH
NJIATKY NOBLILIAETCA M MEHSeTCH pacrnoJsioxkeHue 30H ropeHus. Or-
HeJbHBE Y4aCTKH MJIMTKH pacKasgioTces fo Oesoro mseTa (Temmnepa-
Typa ux cocrasaser 1050—1100° C). Cmecb noporpeBaeTcs B BH-
XOJHOH 4acTh KaHAJOB [0 TEMNepaTypsl CaMOBOCIJIAMEHEHHS H 30-
Ha ropeHus NepeMellaeTcs B KaHa/jul. BHyTPeHHAs NOBEPXHOCTb
BHIXOAHOK 4aCTH KaHAJOB pacKajsfercd, YBeJWUHBAETCH MOTOK TeM-
113, MepefaBaeMoro TEeNJIONPOBOJHOCTbIO B IYOb MJMTKH, a TEMIe-
paTypa HapyXKHO} TOBEePXHOCTH ee yMeHbmaeTca po 950—1000°C.
Tax Kak TeMnepaTypa NMOBEPXHOCTH NJWTKH AOCTHraeT TeMNepary-
pbl BHYTPEHHHX CTEHOK KaHAaja, TO OTBEPCTHS B Hell TPYJHO pas-
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JHYHTb, BCH MJINTKAa KaK Gbl MOKpHIBAeTCH OrHEeHHOH NeHo# (mJas-
Mmotfi). [Ipu panpHefiineM pasorpese NJHTKH 30Ha FOpeHHs BCE [JaJib-
e npoABUraerci B TIAyOb KaHAJOB, NEPEropofKH MEXAY HHMH
TEMHEIOT W BHAHBl pacKaJeHHBHe cBeTAluecs orsepcTud. B atom
cJaydae MPOMCXOAWT NMPOCKOK MJIaMeHH BHYTPb CMECHTENbHOH Kame-
pHl TOpeJKH.

TlpoBenennble ncesenoBaHus yCTOHUHBOCTH FOPEeHHs MO OTHOLIE-
HHUIO K IIDOCKOKY NJIaMEHH B ropeskax HHQpaKpacHOro H3/lydyeHus
NO3BOJFIOT PEKOMEH[OBAThL [Jf HHX KepaMuuecKue JIHTKH C [HA-
MeTpoM oTBepcruit 1,5 mm npu paGoTe Ha NPHUpPOAHOM rasze u l—
1,2 mm Ha cXMKeHHOM. DTH HCCJELOBAHHA NO3BOJHJN TaKXKe yCTa-
HOBHTb HOBHIE 3aKOHOMEDHOCTH BO3HHKHOBEHHS NMPOCKOKA M.J1aMEHH,
OTJIHYHBIE OT M3BECTHBIX IJsi OOBIYHLIX MHXEKNUOHHHX TOpesoK.
XapaxkTepHbIM fBJSETCH YyBeJHUEHHE BEPOATHOCTH MPOCKOKA C IIO-
BHIIIEHHEM pacxopa rasa. IIpocKok MoXKeT BO3HHMKATb paXe IpH
KPHUTHYECKHX ¥ €Il€ MEHbIIHX JHAMETPax OrHEBBIX OTBEPCTHI,

DTo nojioXKeHHe NOATBEPKAAETCH TAKXKE ONBITAMH CKHTAHHS B
_ropesikax HH(ppakKpacHOro usJyueHus KokcoBoro rasa. [loatomy
caAenyeT PeKOMEHAOBATh IJI ropesioK Ha KOKCOBOM rase nepdopu-
POBaHHBIE KepaMHYECKHE MJIMTKU C avdaMeTpoM oteepcTuii 0,85 mm.
Konycoo6pasHele KaHaJbl C pacIIMPEHHLIM BBIXOJOM YBEJHUMBAIOT,
a C CyXKEHHbIM YMEHbLINAT 006J1acTL NPOCKOKa IIaMeHH Mo Cpas-
HEHHIO ¢ NUIHHAPHWYECKHMH KaHaJaMH TOro Xe cedeNHs.

HarpeBaeMuie nHppaKkpacHHIMH FOPeJKaMH H3LEJAHA OKA3bIBAIOT
HEKOTOpOe BJIHMSHHE Ha OTHEBOH HacaJOK, NOBLINAS €ro TeMIepaTy-
Py 3a cuer obpaTHoro uaJiyuenus. C MNOBuIIEHHEM TeMnepaTypH
00JryuaeMoil NOBEPXHOCTH MW C yMEHbIUEHHEM pAacCTOSHHA MEXIY
Hell W u3jyuaoulefi ropeskodl BePOATHOCTb NPOCKOKA NJIaMEHH
BHYTPb CMECHTEJbHOH KaMepnl yBeauuuBaerc. OTpunaTtesbHoe
BJHsIHHE O0DATHOTO H3JYUEHHS HArpeBaeMOro npegMera Ha ycToi-
YHBOCTb PabOTHl TOpesOK HHOPAKPACHOrO W3JYUEHHS NpPH HHU3KO-
TeMnepaTypHo# 06paboTKe MaTepHaJa CKas3HBAaTbC HE GyHeT, Ha-
npuMep, B npoueccax CymKH, KOTOPLIE NPOHCXOAAT NPH OTHOCHTEJL-
HO HH3KHX TeMIlepaTypax, He npessimamonmux 200° C.

llpu ycraHoBKe MeTaJUIMUeCKHX CETOK HAJ KEePaMHUECKHMH Ha-
CagKkaMi YCTOHYMBOCTb TOPEHHS TOPENOK HHPPAKpPACHOIO H3Jyue-
HUl B OTHOWIEHMH MPOCKOKAa NJaMeHH NoHHKaeTcs. Ilostomy mpu
KCN0/Ib30BAHUH 3THX CETOK JJIf NMOBHIUEHHS BETPOYCTOHUHBOCTH ro-
peNoK u BLIDABHHBAHHA TEMNEPaTYPhl H3Jydalonieii N0oBepPXHOCTH
CJeNyeT HECKOJIbKO yMEHbINAaTh HOMMHAJBLHBIE pacxof rasa. Kak
M3BECTHO, CETKA CJYXXHT OJHOBPEMEHHO BTOPHUHLIM H3JyuaTedeM
H HaJjuuue ee MOo3BOJIAET yBeIHUHTb KO3pQHNuEeHT H3ayueHHs ro-.
pesxu. Hanbosbiiee KOMMUECTBO M3/1y4aeMOro Telia nepegaercs
NpH HaJHYHKM Haj KEepaMHUCCKUMH MJIHTKAMH METaJJIHYecKHX Ce-
TOK — cTa0HJIM3aTOPOB — U3 XPOMOHHKEJNEeBOH npoBoJoKH. Onru-
MaJlbHasg XapaKTEPUCTHKA CETOK: gUaMeTp npoBoJioKH 1,2—1,3 mm;
pasMep CTOpoHH KBaApaTrwo# sueitku 2,3—2,5; XHBoe ceuenne
cetkn 0,4—0,5 um (40—50%).
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HcenenoBaHHSIMH YCTAHOBJIGHO, UTO /ISl CTAOHIM3alMy IrOpeHHs,
NOBLIINEHK ¥ BLIPABHHBAHHS TeMNepaTyphbl H3/yd4aloniero Hacajka
[es1ecoo0pasHo NPHMEHATb pPeGPHCTYI0 MNOBEPXHOCTb HA OrHEBOH
CTOpOHe H3Jjyuawllefi nanenn. B 3ToM ciayuae ceTkKa-CTaGHIH3aTOp
MOKET HMeTb KHBoe cducHHe GoJibmie 0,5.

Ha pa6oTy HHXeKNHOHHBIX Ia30ropeaouHbIX YCTPOHCTB HHppa-
KpaCHOro M3JyueHH OKa3blBaeT BJMSHHE yroJ HaKJOHA H3Jydalo-
Hero Hacajgka no OTHOLIEHHIO K ropu3oHTy. MaMeHss yros HaxJjona
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Pic. 18. I'paduk 3aBHCHMOCTH K03dpHuHERTAa HIGEITKA BO3-
IyXa G OT H3GLITOUHOrO HaBJEHHS B CMeCHTEJbIOH KaMmepe

Hacajka, MOXHO [0 HEKOTOpOfi CTeNeHH peryAupoBaTh [aBjeHHe
B KaMepe CMEIIEHHH ropeskH, a TakKe U3MEHATb Ko3(h(PULHEHT HH-
KEKITHH. :

['paduk 3aBucaMoctd KoadduuuenTa H36LITKAa BO3ayxa @ OT H3-
GLITOYHOrO JAaBJEHHS B CMECHTEJNbHOH KaMepe ropejkd A NMpuBEeH
Ha puc. 18.

" Ipadux noxaseiBaeT, 4TO €CJu NPH MOTOJOYHOM (TFOPH3OHTANb-
HOM) pacnoJsioxennu ropefox (B =180°) u k=0 ux 80d. c1. K03-
¢unHeHT ePBUYHOrO BO3[yXa IOPEJKH HMEET ONTHMAaJAbHYIO BeJH-
yiHy a,=a =1,05, To ¢ yMeHbiIEHHEM YIJa YCTAHOBKH IOpEJKH

3Ha4eHue @, pacTeT u jgocTuraeT npu P =0° Besmuunsr 1,3.

Takoifi xapakTep 3aBHCUMOCTH Ko3(duLHeHTa NEepBUYHONO BO3-
AyXa ropejgu oT yrja f obpacHAeTca feficTBHEM caMoTAry, obpa-
aymounleiics 1o BHICOTe OTHEBLIX KAHAJ0B K€PAMHUYECKHX IJIHTOK H3-
Jydamllero HacaakKa W BHI3HIBAWOMWEH yMeHbHIEHHE THpaBJHdecKo-
FO CONPOTHBJIEHHS NOCJEAHEr0 10 MEpe YMEHbINEHUs yria yCTaHOB-
KU TrOpesKH.
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Taxkum o6pa3oM, KpuTepHeM OLEHKH NPABHJIbHOCTH DPACyeTa ra-
30BbIX MHXXEKIHOHHBLIX FOPeJOK HH(PPAaKPACHOTO H3JyUYeHHS HH3KOTO
NABJEHHA CJEeNyeT CUMTaTh Koad¢uuHEeHT nepBHYHOro BO3[yxa, Ofl-
TUMaJbHA BeJHUMHA KOTOPOro HOJKHA obfecneudBaTbCst NpPH TO-
pH30HTANbHOM UX pacnosoxennu (f =180°).
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Puc. 19. I'padimk 3aBHCHMOCTH TeMIEPATYDPH H3/ydalomiero
HacazKa TOPeNKH OT H36bITOYNOTO NABJEHHS B KaMepe

Ha rpaduke (puc. 19) nokasaHa 3aBHCHMOCTb TeMNEpaTyphl f,
Hacajka oT H3OBITOUHOTO JaBJEHHA A B CMeCHTe1bHOH Kamepe ro-
peskHd, a Ha puc. 20 — 3aBHCHMOCTb PacXoja rasa FOPEJKOH OT yrI-
Jla ee pacloJOXKEeHHd MO OTHOIIEHHIO K FOPH3OHTAJbHOH NAOCKOCTH.
MHorouuc/ieHHBIE pe3ysbTaThl HCNBITAHUR OFpaHHUEHbl HA TpaQuKe
IRYMfA KDHBHIMH.

[lepcnekTHBHBIM ABAAETCH H3rOTOBJEGHHE H3/y4aloUlero OrHeBo-
ro Hacajka H3 MeTaJJJHYeCKHX KapOoNpoyHHX ceTok. CxeMa ropes-
K4 ¢ TAKMM HacajgxoM Ip4dBefeHa Ha pHc. 21.

[MpuHnyn neficTBHS 3TOH ropeskH TOT XKe, 4TO W ¢ KepaMupue-
CKHM HacCajkoM (cM. puc. 13).

[logrotoBsienHass B CMECHTENbHON KaMepe [Jisi TOPEHHS OJHO-
ponHas No COCTaBy rasoBO3AYyUIHAS CMechb BHIXOJUT B 30HY FOpEHHH
4epe3 OJIMH WJIH HECKOJIbKO PALOB METaJJMuecKux ceTok. CropaHue
rasa NpPOMCXOAMT MEXKAY nocjenHed (HapyKHOH) H npeanocjenHei
CeTKaMH, DACMOJIOXKEHHBIMH Ha HeOOJILbIIOM pAacCTOAHHH Jpyr OT
npyra. CeTKH packKajsioTCs IO BHICOKOH TeMnepaTypbl W CTAaHOBHAT-
Cs HCTOUHHKOM H3JIyueHHS.
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OcHoBHO! 3ajaveill npu pa3pabotrke HHpPAKpACHBIX TOPENOK C
MeTaJMN4eCKHMH CeTYaTHIMH HacajkaMH sfBjsercs Doabop CerTok,
o6ecreydBAONUIUX YCTOHUHBOCTL TOpEHHS NPH JOCTAaTOYHO BLICOKOH
TeMneparype Hx.

[IpaBUABHEIN BEIGOP KOHCTPYKIHMH M 4YHCJIA METaJLTHIECKHX Ce-
TOK B FOpeJKax CIocoOCTBYeT MOJOrpeBY Ta30BO3AYILHOH CMeCH A0

TeMreparypsl, OJH3KOM

. w2 K TeMmnepaTtype B 30He
3 o ropeHus, cTaGHABHOCTH
H Z npouecca TOPEHHS U Bbl-
S —% 4 COKOMy BHIXOAYy Jyduc-
$F /// /% TOH SHEPTHH.

s 439 %/ 7 / Hxceno ceTok H KOM-
N . / % OWHaLUHA UX MOTYT GHITh
5% . Z pasmuynbiMi.  OxHako
~ S IS HaeXXHOCTH pa6_o-
x TH TOPEJNOK KOJHYECTBO
S s HX JOJIKHO ObITb HE Me-

0 95 30 135 180

Yeon yemanobru eopency S° Hee IByX, a JIHAMETp

. AUeeK HHXKHETO pana ce-
Puc, 20. 3apucuMOCTb pacxofia rasa ropeikofl  pap pe NpEeBHINATh KpPH-

UH AKPaCHOro N3AYUE€HUs OT yIJja €€ yCTaHOBKH .
bpaxp y y yera THYecKoro. B 3aBucHMO-

CTH OT 0o061Iero rHApas-
JHYECKOTO COMPOTHBJIEHHS CETOK HAmop nepex TOpPeJKoH onpepe-
JAETCH pacueroM HJH noalHpaeTcs dKCNepHMeHTaJbHO.

KpoMe onucaHHBIX BHIIE TH-
noB HHppaKpacHHX Hajgyuartesel;
NpHMEHSIOTCH TaKXkKe yalue- i
KoJiblleoGpasHble, TpyGdathie It
naHeJbHbIE C HACAKOM H3 Kepa-
MHKH H MeTaJJHYecKuX JIHCTOB.

Yame- # KoJbleoOpa3Hble
H3J1y4aTey HCNOJb3YIOT AJS Ha-
rpeBa geraJjell Ha KOHBeMeDHBIX
JHHASAX HJH, KOMIOHYH uX B
Tpynnbl, 1Js 00pa30oBaHHA H3IY-
UAIOIHAX naHedell 3HAYHTESHHOH Pne. 21. CxeMa rasopofl TOpeskH
IO A A, HUNPPAKPACHOro U3JYyYEHHS C MeTaJ-

JHYECKNM CETUATBhIM H3JyyaTeneM

Bosbmoe pacnpocrpanenne .
3a PYGEIKOM NOMYHHK radoBble o SORSHINE 2 pebrewron: 8- cer
HHppaKpacHbie H3JydaTedn C Xa; §—xopuyc; 6 — auddysop
NaHe IM¥ NOPHCTOH KepaMuKH.

Yepea nopsl KepaMHueckol maHequ NPOXOAHT Ta3, NpeiBAaPHTEIbHO
CMellaHHBIH ¢ BO3LYXOM, H CXKHraeTca Ha ee noBepxHoctH. [loBepx-
HOCTb HaHeNMH aKTHBH3HPOBaHA OKHCJAMH METaJaJ0B A/ KaTaJuTH-
uecKoro ropeHus rasza. MHorma K sTHM Marepuajiam HpH6aBJ’IHIOT
TaK Ha3piBaeMble NPOMOTOPH, KOTOpHIE YCHJIHBAIOT HeifcTBHE KaTa-
an3atopos. Ha axkTHBH3HPOBAHHOH NOBEPXHOCTH IaHeJH NPOHCXO-
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INT [OJHOE CcropaHue rasa, [IpuueM Jaxke NPH CPaBHUTEJbHO HH3-,
KOH TeMIlepaType ras CropaeTr co CKOPOCTbIO, KOTOpasd B OOBIUHBIX
YCJOBHAX COOTBETCTBYeT BbIcOKOM Temmeparype. [Ipn 3THX ycaoBusx
Nla)Ke KPATKOBPEMEHHOE COIPHKOCHOBEHHE Ta30BO3LYLIHOH CMECH
C pacKaJeHHbBIM OTHEYIODHLIM MAaTEPHAJOM C03/aeT BO3MOXKHOCTDb
CXKWTATh Ta3bl ¢ PA3JUYHON CKOPOCTbIO PACIPOCTPaHEHHS IJaMeHHU.
Bosbmioe 3HaueHne MMET COCTaB H 3€PHUCTOCTb MaTepuala lMaHe-
JW, TaK KaK 30HA rOpPeHus BHICOTON OKOJIO O mm HOJKHA CTabHIn-
3UPOBaTbhCA Ha MOBEPXHOCTH MaHeJH. Temlleparypa MaHeJH MOXKET
pocturath 950—1000° C. Cxuranue raza B NaHeau TNPOHUCXOAMUT B
OCHOBHOM TaK Xe, Kak ¥ B Apyrux OeclJJaMeHHBIX M3JYyUaiollMX TO-
peqkax. CMecb raza ¢ BO3LYXOM NMOABOAHTCS IOX [aHENb — T0JI0B-
Ky TOpesKH, Fle CO3/aeTcsi AaB/eHHe, HeoOXoAuMoe 11 MpPeono-
JeHHA THUAPAaBJHYeCKOTO COINPOTHUBJCHHUA IaHeNH H YOBICTPEHHA
IBMKEHHA CMECH A0 BHIXOAHOH CKOpOCTH. ['a30BO3AyIIHast CMeCh,
BLIXOJl uepe3 NOpHl NaHeJNH, cropaer Ha NoBepxHocTH. [Ipu BHICO-
KOH CKODOCTH CXHMIaHWf rasa IviaMsa HeBuAHmo. [Ipn m3MeHeHHMH
JaBJeHWSI CMECH ra3a INoj TOJOBKOJ TeIJoBas Harpy3ka TOpelJKH
COOTBETCTBEHHO TOHMXaeTcs Wiy NoBeimaercda. OIHAKO TOHHXEHHE
JNaB/JeHHs CMECH M yMeHbIIeHHe TENJIOBOH HArpy3KM B HEKOTOPHIX
npefenax He BLI3LIBAIOT HEYCTOWUHBOCTH TODEHHS HJIM IIPOCKOKA
niaamenn. ITpockok NiameHn BO3HUKAET JWLIb B Pe3yJabTaTe 3HAUM-
TeNbHOrO MMOBHIIEHNS TeIVIOBOH Harpy3ku. CxKHranue rasza OGBLIUHO
COMpOBOXKAaeTcsd c1a0bIM MNIIEHNEM.

TpyGuaTble U3JyuaTeny COCTOST W3 KEPAMHUECKHX TPYyO HJIM Me-
TaJIMYeCKHX (KapoOINpOUHLIX), pacKaldeHHBIX M3HYTPH IpPORYKTaMH
cropannsi rasa. TpyOel clIyXkar oforpeBaTeJbHLIMH JEMEHTAMH B
pasaMUHHX Meuax, rae Heab3d JAONYCKAThb CONMPHKOCHOBEHHMS Mare-
pHaJjga Cc OTXOAAIIMMH NMPOAYKTamMu cropanud. Harpesarejbuble Ke-
pamMuueckne TpPyGH MOXKHO TIPUMeHATb [AJs TEMIepatyp BH-.
uie 1000°C.

[Ipn u3MeHeHMSAX CTATHUECKOTO AaBJeHMS BHYTPH TPYO OTXOASA-
liHe rassl He IPOHMKAIOT B pafodee mpoctpaHcTBo Meun. [Ipeumy-
uiecTsaMu TpyOuaTHIX M3JyuaTesed ABJAAIOTCA MaJas TeIJIoBas ak-
Kymyjasnns, ObICTpbIi Pa3oTpeB, OTHOCHTENBHO BLICOKMH K.I. 4. H
MHHHMAJbHBHA 06heM pPEMOHTHBIX paboT. B mociennee Bpemsa s
TPyOGUaTHIX H3JyyaTeJeHd CTalu NMPUMEHATbCS MeTaJJnuecKue TpyGH
M3 XKaPONPOUYHHIX CTaJEH, U3 KOTODHIX COCTABJAAIOTCA MaHETH Meuel
¢ 3alHTHOH arMmocdepol. MHppakpacHHe uagyuartesn ¢ MaHeJ AMH
M3 METa/JLINUECKHX JHCTOB, HArpeBaeMbX NMPOAYKTaMH CrOPaHuUs M0
Temnepatypel 200—500° C, Ha3LIBAIOT <UEPHBIMH» WJAM <TEMHBIMHS.

X IUHPOKO HCNOJIb3yIOT B TYHHENBHBIX cymunakax. CyLIecTBYIOT
HeCKOJbKO BapHAaHTOB YEPHBIX W3JyuaTesaedl ajad pasHblx oGJacrefi
NPOMBIIIJIEHHOTO UCNOJb30BaHuA. Ho uaiie Bcero oHM mpencraBiIs-
10T CO0OH TyHHeNM ¢ ABYMS KOXKYXaMH, Tie BHYTPEHHHH aKTHBHbIH
KOXYX Harpepaercsd TPYNNoH aTMOchepHBIX HHXEKUHOHHBIX [Ope-
Jok. Temneparypa akrtuBHOro Koxyxa 200—500°C mOpu TemaoBOk
Harpy3ke uaayuawoued nosepxuoctd 10 10000 xxaa/m?.u. Ilones-
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HOE TeIJIO, M3Jy4eHHOEe aKTHBHOH IOBEPXHOCTbIO METaJJHUECKOro
KOXYyXa, COCTABJsET NPHMEPHO IOJOBHUHY BCErO BHECEHHOO KOJIH-
yectBa Temra. Ocranbable 50% Ttemna TepsAlOTCS BHEIIHHM KOMXYXOM
H ¢ orxoasiuiumu rasamu. llorepio Tem1a ¢ OTXOAAUIMMH Tra3aMd
MOJHO YMEHbIIHTb COOTBETCTBYIOWEH peKylepauued.

B oTiHuYHMe OT BLICOKOTEMIIEDAaTYDHLIX «CBETIBIX» H3JyuaTtesel
yepHHe H3JAyUaTeJH HMEIT TeMIleparypy H3jydalowieil IoBepXHOCTH
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Puc. 22. Pacnpenenenne nJOTHOCTH H3NYUEHHS D nOJy-

ctepe 12-nanrounoit ropenxkn (Fusy =0,035 #2); pamuyc

noayciepnt n mm: a — 300; 6 — 400; & — 500; 2 — 600,
0 —700

HHZKe TeMIIepaTyphl BOCIVIaMEHEHHs NapoB pacTBOpUTenell H HCKIIO-
YaJOT KOHTAKT IPOAYKTOB CTOPaHHSl ¢ HarpeBaeMblMH MaTepHaJa-
MH, DTO [0O3BOJSET NPHMEHUTh HX B YCJOBUAX [OBBILIEHHOM NOXKa-
POB3pPLIBOONACHOCTH, HallpHMep, IIpH CYIIKe JaKOKPacOYHBIX IO-
KPBITHH M TOrA2, KOorjla HeXedareJeH KOHTAKT NIPOAYKTOB CTOpaHHA
C HarpeBaeMbIM MaTEpHAJIOM. \

HHTeHCHBHOCTD HarpeBa MaTepuHasoB (H3penuii) YepHBIMH
HHQpaKpacHbIMH H3JydaTeJsaMH IIpH NMPOUYHX PAaBHBIX YCJIOBHAX HHU-
e, 4yeM CBETJbIMH H3JydaTeNdaMH, HMEIomHMHU 0oJee BHICOKYIO TEM-
nepaTypy Haayuamoiueii nopepxHoctH (macapka)..C npyro#t cropo-
Hbl, H3JyueHHe OT YepHbIX H3Jydaredeir Gonee paBHOMepHO MO INIO-
[IaaH, 4eM OT CBETVIBIX (BLICOKOTeMIepaTypHHIX) IIpH ONHHX H Tex
¥e pa3Mepax Hadydawomnieli nopepxHocTH. HepaBHOMepHOCTH H3MY-
ueHHd TeMm OoJbIlle, YeM BHIIIE TeMIlepaTypa H3Jydaromiell HOBEpX-
HOCTH.

Ilpu onpeneseHUH MHTEHCHBHOCTH H3JYYEHHS PasJHUHLIX THIIOB
Fa30BbIX ropeJOK HHpakpacHOTO H3JyueHHS B KauecTBe [PHEMHH-
Ka MOmeT ObITh HCIOJb30BaH [0JYNPOBOJHHKOBHIH GoJoMeTp TH-
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na OIIB-5K, pa3paGoTaHHbIE H H3TOTOBJEHHBIHA I/IHCTHTyTOM ¢n-
suku AH YCCP.

UccrenoBanusaMi YCTaHOBJIEHO, UTO V Ta30BbIX TOPeNoK Hubpa-
KpPaCHOTO H3JIyueHHS C Nep(OpHPOBAHHbIMH H IIOPHCTBIMH KEepaMH-
YeCKHMH H3Jy4alouUMH HacalKaMH, Na)e IPH pacllONOXEHHH Haj
HUMH CTaOHJIH3HPYIOIUUX METaJJHYECKHX CETOK, HHTEHCHBHOCTD
(JIOTHOCTb) HM3JTYYEHHS B PasiHUHbIX HANpABJEHHSX N0 Moaycde-
pe oT HOpMaJH K Hacajaky neoxunakosa (puc. 22). Ilo nopmanau x

[TnomuoCmb UNYYerus
KoAfeme MuH
|=
>

1‘" Fusn=0,025m?
8

100 80 60 40 20 0 20 40 60 40 700
: Paccmoanue, cm

Puc. 23. Pacnpenenende nAOTHOCTH H3JydeHHs Ha No-

BEPXHOCTH NapaifieNbHol mi0CKOCTH 12-nauTounoro H3-

JdyyaTenst H OTCTOSINEH OT HEro Ha PACCTOSIHHH B MM:

a—300; 6— 400; & —500; 2—600; 0 —700 (3amep
B IJIOCKOCTH, npoxopsmedl no A—A)

noBepxHocTH (p=90°) Ha GJH3KHX DAaCCTOSTHUSIX OT H3JTYUaIOILEro
Hacajka IJIOTHOCTb H3JYYeHHS MeHbIIe, ueM MOj YIJIoM 75 u 45°
Ipu npubnuxenuu K Kpaam ropeaxku (p— 0°, ¢—180°) miorHocTs
M3JIyUEHHS CHOBAa CHHUIKAETCH.

D10 O0BACHAETCS TEM, UYTO CTEHKH IMJIHHAPHUECKHX KaHAJIOB B
KepaMHUeCKoM Hacalke HMEIOT GOJbLIOH Nepenan TeMIepaTyp IIo
BhicOTe (N0 Tiybune). BerencTBue 3T0r0 ¢ yMeHbleHHeM yria M3-
JyUeHHSI ¢ COCTABJAAIOILAs H3JYyUEHHd OT CTEHOK KAHAJOB Q. xan

CTPEMHUTCH K HYJIO, T. €.
4
Quan = Queper + Qeracan = & (1— Pucan) 100] + #han [ia)]

rae *Qreper— TEIIO, H3MyuyaeMoe [ePeropofKaMH;
Qcr.xan— TEIIO, H3MyUaeMOE CTEHKaMH KaHaJja.

Temneparypa KanaJoB 3aBHCHT OT MX nIjauHbl. Yem O6Jauxe K
LEHTPY HacalKa, TeM 3aMeTHee Y.y CTpemurcd K Hyalo. Cienosa-
TEJbHO, H3JyUeHHe OT CTEHKH KaHaJOB YMEHbINAeTCs, T. €. BTOPOH
WIeH (OPMYJIbl CTPEMHTCA K HYJIO.
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OTtcioma MOXKHO CejJaTh BHIBOJ, YTO M3JYYEHHE 3THX TOPEJOK
He nopunnsAeTcd 3akony JlamGepra. Xapakrep WHAMKaTPHC SPKOCTH
M3JTYYEHHUs] CBA3aH C BHYTPEHHMM CTPOEHMEM BElIEeCTBa M COCTOSAHU-
€M ero MnoBepXHOCTH, T. €.

5} Pe g
2¢ / F\B'/Doc Ey ((P)
§ lad / \Y \ Ecau gng aGCcoq0THO yepHOro Teda
3 13 f(p)=1, To mias BCex HeuepuBIX 7Tel
3 | 35’7051 f(9) < 1. Lnsa ceporo Tena
o 12 ~ Nianid ?
§ " / 7\ [ @) = const < 1,
S [ loao’| a 1/ ra3oBHIX TOPENOK HH(PaKpPACHOTO
30 \
§ 0 / “ N3JYyYyeHus, KaK Mbl BUAEIH,
S . / f (p) == const.
o &
N 7l [Ipn pacyerax H3JyyeHMs Ta30BBIX
S . TOPeJOK HEOGXOAMMO YYHTHIBATb MX HH-
3 6 r/ T A IAUKATPHCY SIPKOCTH HM3JyuYeHus, onpese-
3 5 AR A\ JSIOILYI0  3aBMCHMOCTb  KaJOPHYECKOH
o H \ \ SIPKOCTH H3JYYEeHHs OT HalpaBJeHHs.
N \ ‘ V3aMepeHns JyyuCTOro IOTOKAa 1O
<3 JIOCKOCTH, NapasJyeJbHON TOpPeJOYHOMY
2 A HacaZKy Ha pa3JuYHOM PaCCTOSHHH OT
& /‘ - HEro, MOKa3aJH, YTO MHTEHCHBHOCTb M3-
S Jydenusi (MJIOTHOCTb [OTOKA) pacmpe-
J  nensercs mepaBHomepHo (puc. 23). He-
108 13 455 19 235 26 pPaBHOMEPHOCTb BO3DacCTaeT C TPHBJIH-
Anuta Bonrsi 8 mx XKeHHeM HM3Jyyalolleli TOBEPXHOCTH K
Puc. 24, CuckTph wany- 00JyyaeMOH MJIOCKOCTH M ONpe/esercsa
YCHUST KCPAaMHUCCKUM Ha- 00 BeJHYUHE CpelHeKBaJApaTHYHbIX OT-
Ca1KOM C OTBCPCTHCM - KJAOHEHHA OTHENbHBIX JYYHCTHIX IOTO-
aMerpoM 1 mm w Meran- KOB ¥ OT CPefiHero JYYuCTOro IOTOKA.

JMHYccKod  ceTKOH
. C yBeJuyeHueM pacCTOAHWA OT TOU-

KM 3aMepa 10 u3Jyyare]s CpeiHeKBai-
paTHNyYHOE OTKJOHEHHE 3HAYHTEJbHO CHHMIKAGTCH.

CpenHeKBanpaTuyHOe OTKJOHEHHe COCTaBJfAeT: A Ta30BBIX
12-manToynnx uHGparpacubix ropenok —0,5; 8-miaurounsix —0,34
1 6-manToyHbIX —0,33.

Ilpn cpaBHEHMH pacupejieJeHHs TJIOTHOCTEH M3JYyYEHHs TOPEJJOK
¢ pedaerropom u 6e3 Hero GLLIO YCTAHOBJEHO, YTO pedJEKTOp HE
OKa3bIBa€T CYNIECTBEHHOTO BJMAHHS Ha paclipeiejeHue TJIOTHOCTENH
usayvenus. ITosTomy nis 0GJyueHHs WO TJIOMIAZH PEKOMERAyeTcs
TPHMEHATb TOpeJKK 6€3 pedirekTopa.

ITpn ucnosnb3oBanun HHGPAKPACHBIX TOPEJOK BAaXKHO 3HATb HX
CUEKTPAJbHYI0 XaPaKTEPHCTHKY M SUIOPHl M3JYYEHHs.

Ha puc. 24 nokasana cnexrpaJbHas XapaKTePUCTHKa HH(ppa-
KPaCHOH ropesKu C KepaMuyeCKHM HACajKoM M crabujan3upyollei
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MEeTa JMYeCKOH CeTKOH, a B TaGJ. 7 AaHbl Pe3y/JbTaThl HCILITAHHH
TOpeJKH € KepaMnyeCKHM HaCaJKoM COCTabuan3aToOpoM u G€3 HeTo.

Kak Buano m3 rpauka, MaKCHMyM H3JYUEHUSI C YBEJINYECHHEM
TEMOEPaTypbl Hacaika HE CMellaeTcs B CTOPOHY KOPOTKHX BOJIH,
T. €. 3JleCb HE COO.II0laeTCa 3aKoH BuHa.

210 OGbACHAETCA TEM, YTO KpPOMeE H3Jy4eHHs CaMOro Hacajka
ILEI'/'ICTByET 1/13.)'Iy‘l6Hl/Ie NpOAYKTOB CropaHusg rasa, COCTOAMNX B
OCHOBHOM H3 YIVIEKHCJOTbl M BOJASHBIX [apOB, T. €. M3 TPEX aToM-
HbIX Ta30B, 06JaMalolMX CEJeKTHBHOCTBIO H3JYYEHHA.

[loaTomy ropeaxu uHGPAKPACHOTO H3JYyYeHHd C neptpopnpOBaH-
HBIMH W MOPHCTHIMH Ke€paMWUECKMMH HacajkKaMu AOJXKHBL paccMa-
TPUBATLCH KaK CeJeKTUBHBIE M3JY4YaTeNH, HX MaKCHMYM HM3JyYeHHS
HaxoAuTCcd B mpefetax 1,5—2 mx 118 KepaMHUeCKHX HacaJKOB CO
cTabu/Iu3upyIoLel MeTaJJuyecKol ceTkoit n 2—2,55 mx Ge3 ceTkm.

M3 raba. 7 Buaso, UTO NpH HaJHYMK CTAGMIM3MPYIOIIMX MeETaJ-
JHUECKHX CETOK 3HAYMTEJbHO YBEJINYHBAETCs JHEPTHA M3JYUCHHA
IpH ONHOH M TOi K€ yAeJbHOH TemJoBOH Harpyske ropejok. Ogn-
HAKO JaXKe NPH HAJHMYHHM METAJTUYECKHX CETOK Illepefaua Tella
u3JyueHneM cocTasiser Bcero auuib 456—55%, a He 60—62%, Kak
3TO YKa3aHO B HEKOTOPLIX JUTEPATYPHBIX MCTOYHHMKAX.

Ta6nuua 7

Pe3syabTathl MCHBITAHMH TOPEJNKH ¢ KEPAMHYECKMM HacaakKoM O0e3 CETKH
c¢Ta0HIAN3aTOpPa M NPH YCTAHOBKE ee

¥ ieabnas Bea ceTkn cTabHansatopa Ilpu ycranoBke ceTkM cTabuamsaTopa
Te'g’;;faﬂ :ar- A0AS H3Ayua- : £ B °C q B JL0As M3dayua- ‘ oc q B
KKaa{CH? -4 EMOE %'e#r"" KK(?/?/JL[‘MQ-% eMO? :HoeA)erH x® xeiJ/lcm--t
8,3 43 730 3,57 47 780 3,9
9,4 42 750 3,95 50 810 4,7
10,3 40,8 760 4,2 53 830 5,45
11,3 40 790 4,52 54,5 © 860 6,15

2. PACHET rA30TOPEJIOYHbIX YCTPOUCTB HH®PAKPACHOIO
U3NYYEHHUS

Pacyer GecniiamMeHHBIX M3JYYaOIIHX WHXEKUIMOHHEIX TOPEIOK
MHQPaAKpaCHOTO H3JYYEHHS CBOAMTCSI K ONMpPEACHCHHIO CJAENVIOIIHX
BEJIMYMH: IVIOLIAAN TONEPEYHOTO CEYeHUs (OPCYHKH, OCHOBHBIX pas-
MEpOB MHXEKIHOHHOTO CMECHTEI M CYMMapHOTO CCUYEHHS OTBEp-
CTHll B K€paMnyeCKuX ILTUTKAaX. chozq}iban NaHHBIMH U1 pacuera
SIBJAIOTCA: pacxon rasa Q... M3/4; TemjoBag Harpy3ka rOpeaku
Q /c;ca/z/u JaBJeHNe Tasa Nepej ropetkoil p B mm 800. CT.; YA&Tb* -
HBIl BeC CMecH rasa Yo B K2/m%, Koadpdunment n3bbITKa Bosﬂ.yxa
a=1,05--1,1; Teopernyeckuit pacxon Bosayxa L, B #%/m3; Koagpodn-
UHMEeHT WHXeKnuu A =al, ; ylenbHas TeNIoBas HArpyska Kepamu-
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YeCKoll INIMTKM, MDHHHMAeMasi N0 ONBITHHIM JaHHHM (y = ll—:—
—14 /c/ca/z/cm“’-u ¥ XUMHYECKHH COCTaB rasa.

[lromwanp nonepeysoro cevenus dopcynku Fy (puc. 25,a) npu
H30LITOYHOM JABJIEHHH rasa nepep (popcyHKou menee 1000 m#u 800.cT.
onpenensierca no QopmyJae

/
FdJ —_ 62,7Qnou.r Yo MM,
I P
rae  Quow.~— HOMHMHAJDbHHI pacxol rasa B M%/u;
p— Koo dunrenT pacxona;
Yo— YHEJNbHHI Bec CMeCH rasa B Ke/m®;
p-— LaBJIeHHWe Tasa nepej ropeJkofi B ma 600. (T.

o) - L))
i B BV
|
-a —t 1 a q, r— 3l f!
? [ 14° ] o SN——— -
e

Puc. 25. Ilpojpuan ¢opcyHok

a — KOHHYEeCKHH c HHAHHAPHYECKOR BBIXOXHON YaCThlO;
6 — pacwupriomuiics (Japans)

Kosddunnenr pacxoma p 3aBucut oT dopmul dopcynkn. s
¢opcyHKu ¢ BHYTDPEHHHM YIJIOM KOHycCa a¢—30 p=0,8; nasa dop-
CYHKH C BHYTPEHHMM YIJIOM KOHYyCa a;=90% n=0,7.

J1HHa HUIMHIPHYECKOH YacTH (OPCYHKH IPHAHMAeTcs DaBHOH
ANamerpy.

ITiomaap nonepeyHoro ceyerus QOPCyHKH C BHYTPEHHHM YIJIOM
KoHyca oy =30° onlpesesaercs no dpopmyae

Fd) = 7814 QHOM.l‘ %70__

3nag miomanb NONEpeyHoro cey€Husa (POPCYHKH, MOXKHO OIpe-
JeJuUTh ee fuaMerp no bopMmyJe
4F
dd,z — .

T

Ecin gaBieHue rasa nepeg dopcynkoit 6onbme 1000 um 800. cT.,
HO MEHblle KPHTHYECKOTO, T. €.

P2
P1 ﬁkp

(Bxp — KpuTHYECKOE OTHOLIEHHE NaBJEHHs), TO pacyer BEAETCA MO
dbopMyJaM HCTeYeHHs Tpu ajanabaTHyeCKOM pacIIMpeHHH:
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Fdl — Quom.r M2

) K
il A S VA

rne  Quow..— HOMHMHAJBHBEIA pacxoj rasa B m3/u;

p— ko3ppuIHUenT pacxojla TNPHHMMAaerca MO rpaduxy
(puc. 26);

g— YCKOpeHHe CHJbl TAXeCTH, paBHoe 9,81 M/cex?;

k— nokazarenb aguabarl;

p,— abCoJTIOTHOE JaBJeHue rasa Ha Bxoje nepex Gopcys-
Kolt B ara;

p,— aGCcoJIIOTHOE NaBJIeHHe ra3a Ha BBIXOJE, paBHoe | ara;
— YIeJbHBI BeC cMecH rasa B xa/m. '

£ lo
10 i /f lo .
- : 212
DopcyrKg a d
\\\$ @:E\d:
49 \ \¥\— '
\‘
N N
08 \ @opcyma 0
X\

l :{:@%' \

-0’60 30 60 ar 120 150 ag
Puc. 26. 3nauende koap¢HuHenra pacxona v
sl POPCYHOK

a — KOHpyeckaH GOPCYHKA C HUAHHAPHYECKOHN BHIXOIHON
" yacThiO; 6 — NPOCTaH KOHMYECKAH ¢OPCYHKA

3navenns K, Py, n @ OpuBenens B TabJ. 8.
Haxonen, B Tex cayvadx, Koma—z1 < Pyp, IPUXOANTCA yCTAHAB"

JUBaTh paclupsmoulyiocs dopcynky JlaBang (cm. pnc 25, 6) u Bec-
TH pacyer 1mo Qopmyse

QHOM.P

Fd) = MZ,

3600 @ ‘/ﬂ
Yo
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Ta6aunwa 8
3nauennsn K, Pfxp n @

a3 K . ;ixp a
Boaayx 1,4 0,528 2,14
Meran 1,31 0,537 2,08
dran . . . . . ... 1,2 0,563 1,97
Tlponan C e e e e 1,13 0,57 1,95
Byran e 1,11 0,572 1,95
Tentan 1,09 0,573 1,95
TMpuponubiit 1,31 0,538 2,07

2 ..
2 \R—T \
rie a= l/.?g K (———)K ' — xosddunuent, npuERMaeMHil MO

tabJa. §;

Y. — YAEJIbHHIl BeC CMeCH rasa nepep
(OpCyHKO#,  ollpenenseMbliii 10

tdbopmyae

BI040 s
(273 4 £) 760

rie p— JaBJeHHe cMeCH TrasoB Hepen HODPCYHKOR B MM pT. CT.;

?— reMmIepatypa cMecHu rasos B °C;

Yo— VIeJbHLI Bec cmecn ras3oB (mpu 0°C u 760 mm pr. cT.)
B Ka/m°.

Ocrajbuble 0603HaUeHUd TakKHe e, KaK yKasaHO BHIIE.
BrixonHoe cedenve dopcyHKH olpeneisercda 1o ¢popmyle

F — QHOM.P MZ.

1 Ps )1,54 ps )]1.77
90 L) I N
53 ”pl‘/To Yo [( P (pl

Hauna pacumpsiomerocs Hacaika ofipefeisercs no ¢gopmyde

l:fi_:il

1

a
)
2tg —
g2

Tie ag— YroJ MeXay o6pasylouMMi pacllupsiouerocs Hacajxa,
cocTapjger 6—12°

[ = (10 — 16) (d — dy) mm.

Jnamerp nmopsopsulero natpyéka cieiyer NpHHMMaTh He MeHee
- 4—5 nuameTpoB (QODPCYHKH dy.
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i xopouwo BriOJHEHHOH GdopcyHku koadduumeHRT pacxona,
NpakTHUECKH paBHBIH KO3(hQHUIMEHTY CKOPOCTH, AOJKeH ObITh He
menee 0,95—0,98.

[IpH CXXHraHHH CIKHMIKEHHOTO rasa cjefyeT WMeTb B BHIY, UYTO
npn pabore Ha cpefHeM AaBJEHHH Ta3 NojgydaeT 00JbLUIYIO CKOPOCTD
Ha BhXofe u3 (HOPCYH-

no 8%
KH. YacTe noreHuMa bHON

SHeprHM ras3a NepeXoiHT B - - oA

KHHEeTHUecKyio. Temmepary- | ok 100k

pa ee moOHIKAeTcA H BO3- 49 b T 15

HHKaeT OMAaCHOCTb KOHMEH- Cue 50/40

CalHH MapoB CXKMKEHHOTO / - /50

rasa. 20t ~z 100 [~ ngﬁg
MHHEHMaJabHag TeMlle- /%%@& T

V.

patypa rasa nepel ¢op- ]

CYHKO#l, HeoGxoauMmasa AJs V
paGoThl 0e3 KOHAEHCAMH _ g 74
IapoB CXKHKEHHOrO Trasa,

onpepeasieTcs Mo rpaduxy I 2 3 4 5 Pokrefew?

(puc. 27). Puc. 97. 3 u
B I‘OpenKaX I/IH(I)pa- ue. 27. aBHCHMOCTL MHHHMAJILHOH TCM-
neparypul COKFXKEHHOroO raza oT JAaBjJeHHst
KP4aCHOTO M3JyueHus MH- raza nepea hopeyHKoR

JKEKUHMOHHOTO THOA CTpyd -
rasa, BBIXOAsilllasg uz Gop-
CYHKH ¢ 60JbLIOH CKOPOCTBIO, MHXKEKTHPYeT BO3NYX, HEOGXOAHMBbIH
I cropaHHs rasa (cm. puc. 13).

JJmHa NyTH CcMemMBaHMA ra3a ¢ BO3NYXOM, KOTOpag 3aBHCHT
OT pacro/IoXeHnda (GOpPCYHKH 10 OTHOLIEHHIO K CMECHTEJbHOH Kame-
pe, onpefensierca ne dopmynae

4

— Aemdy

Len
a

roe A.,— lapamerp cMelIeHUsi B CTPYE;
a— x03pOHUIHEHT CTPYKTYypHl B CTpye, IPHMEpPHO paB-

Heift 0,07.
[TapameTp cmewenns onpenenasercsa o gopmyJe
(@ 41V a.C
ACM: 1 ’
3,217

riie A" — KPaTHOCTb MHIKEKIHH;
a,— K03 UIHEeHT cxkaTtua CTpyH, paBHui 0,7—0,87;
C— x03¢¢unHeET pas3anuus I[JIOTHOCTH BO3JYyXa W Trasa
(€C=0,8-+0,9). .
[lpakTnueckn pJuHa MYTH CMeUIEHHS rasa ¢ BO3AYXOM IOJIyYa-
€TCAd HECKOJbKO MEHblle M olpeneaserca Mo ¢opMmyJe
lcm = (0,6_ 0’7) lcm-
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[Mnowane ceueHuss pasi NOCTYIIEHHS BO3HAYXa [, ONpeeNsieTcs .
U3 ycnoBus v <1 m/cexk.

Pasmephl HHXeKTOpa NPUHMUMAIOTCHA CJEAYIOMHE:

AMaMETP TOPJOBHHBI

d. = (12 = 14) d;
ILJHHa TOPJOBHHBI
I, =25+ 3)d,
auamerp nHddy3opa
' = 1,45d,;

JiauHa gudpdysopa B BEBI/ICI/IMOCTI/I OT yria pacxpmm;{ (yroa
packphitis guddysopa a, pasen 4—7°)
l, == dl-l—"d!‘ .
2 ay L
2tg———

AHaMeTp KoH(y3opa cocraBider: dy= (1,8 = 2)d,, a giuHa KOH-
tysopa onpepensercs npu yrne koudysopa 25° no dopmyie

K = 2’255 (dl: - dr)

JHamMerp BLIXOAHBIX OTBEDPCTHH KepaMHYeCKOH IIJINTKM B 3aBH-
CHMOCTH OT COCTaBa Cxuraemoro rasa pases 0,8—1,6 mm. Ilpu
3TOM CKOPOCTb BBIXON@ [a30BO3YNIHOH CMeCH NOMHa GhITh B Ipe-
Jeaax 0,1—0,16 u/cex.

CmeapHaﬂ nromalib Kepammecxou HacaiKu ONpefesercs I0
popmyie

P
fH — QHOM.F QH CMZ,
dy
rae  Quoy.r— HOMHHAJIBHBI YaCOBOH pacxop rasa B m3/4;
QP — HM3WIas TeNsOTa CrOPaHHs ras3a B KKaa/Mm?,

gy— yHeJbpHas TeIIOBas Harpyska KePamMH4eCKOH IINT-
KM, paBHa 11—14 kxkas/cm?-u

CymmapHas miomajgb CEYEHHS OTBEPCTHH B IIUTKE COCTaBJSAET
fpuMepHO 45—48Y Bcelt pabouell NOBEPXHOCTH MJIMTKH.
KonwnuecTBo KepaMHUECKHX UIHTOK PaBHO:

N=Io

fan
rjae fur — DAomanb OJHON MJHTKH.

fpnmep. Onpenenuts KOHCTPYKTHBHEIE 3jeMenthl GeCniaMenHofl Haaydaio-
el ropenkH ¢ Tenjosod Harpy3kod 3400 xxaifd4, upemHa’HauenHOW IJis CXKHra-
#Hsl Tasa CAeRyIOllero XHMHYeCKOTO COCTAaBA: CH4—97 24%; CoHg=0,6%; CiHz=
=0,17%; C4H;p=0,18%; CO;=1%; No=1,71%.

TennoBas marpyska ropesxu Q 3400 xKaaf4;. naBjieHHe rasa nepex ropen-
kot p=130 mm 600. cT.; ymenpHB}t Bec raza Yo=0,74 x2/m3 goadduyHeHT H3-
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GbiTka BO3ayxa G=1,05; Teoperwuecknit pacxox Bosgyxa Ly =9,015 #3[u3; mus-

was renJioTa cropanus rasa QR=8500 xkaa/m3; yaenbHas TensoBas HarpysKa Ke-

paMHuecKol naUTKH gy=11-=14 xKarfcm? - u.
Pacxon rasa ompemeasiercsi no ¢dopMmyne

ITnomwass nmomepeuHoro ceueHHst GoOpcyHKH onpepeasiercst no (opMyae

F 78404\/———0'74 2,36 mm?
= 10U, ~ Z, M,
® 130
4.2,36
dy= ‘/ ~ 1,7 un.
3,14

Koag¢uunenr unxexuun onpefensercs no popmyse
A’'=1,05-9,015 = 9,376 u3/m3.

OTKyZa

Kosdduuyuenr C pazauuust naoTHocrell BO3Ayxa H raza B IePBOM npHO/H-
JXEeHHH npHHHAMaercs paBHBIM 0,8.
IMapameTp cMelieHHST HAXOXHM H3 (OPMyJbl

9,376 1)V 0,7.0,8

A= = 2,414,
o™ 3,217
Jdauna nyTu cMelIenn s onpetensiercss no Qpopmyae
2,414.1,7
[=———1— =158,5 uu.
o 0,07

MpakTHuecKass AJHHA CMelieHHs] NPHHHMaeTCs:
Inpagr.cw = (0,6 — 0,7) oy = 0,6-58,5 ~ 35 mm.

ITnomane ceueHHs RAs HOCTYNJEHHST BO3AyXa fp ONpeJensiercs, €chH CKO-
poets UCl mfcex (npHrHMaercs v=0,5 m/cex) no dopmyane

A’ Quom.r 9,376.0,4-10¢
36000  3600.0,5

JlnaMeTp rop/oBHHBL olpeneisieM no dopMyse

dr= (12— 14)dy = 14:1,7 = 24 unm.
JauHy TOPJOBHHBI HAXOMUM H3 QopMysabl

3, =(2,5—3)dr=2,8-24=167,2 um;

ly = 67 mm.
Huamerp auddysopa Haxoaum no Qopmyne
dy=1,45dr, = 1,45-24 =~ 35 mm.

Iuna guddysopa pasHa:
dy—dr _ 35—

ly = = 105 mm,

a
2tg—& 2tg —
g £

51



a nuamerp KoHQy3opa COCTABHT:
dg =(1,8—2)dr = 2.24 =48 un.
Ecnu xoudy3op CMOHTHpoBaH moia yriaoMm 25°, ero A/MHHa onpegenseTcss No
tdopmy.te . .
fx = 2,255 (dy — d;) = 2,255 (48 — 24) = 54 nn.
Hasee HaxoXHM CyMMapHyl IOWIaAb KCpaMHYecKOH HacalkH mo (opMyae
3400

= 0 43 cu?.
" 14

ITpuusB oAb OAHOW NJUTKH [r;=6,9-4,7=32,4 cM?, MOXHO OIPeRETHTH
KOJIHYECTBO ILTHTOK:

243
N = ~ 8 mr.
32,4
KosHyecTBO Temna Ha ORHY ILIHTKY COCTaBHT:
3400
q :i == ——— == 425 kxan/4.
N 8 :

Pacxoa rasa Ha OZHy IJIHTKY COCTABHT:
495
=——— = (0,05 u%/4.
Juom.v 8500 /

CxopocTh BbLTETa ra3oBO3iylIHON CMECH OT OTBEpPCTHH IUIUTKH ONpeaenseTcs
no ¢opuy.e

Guom.r (1 4- A7) 108 0,05 (1 |- 9.376) 10°
3600-0,785.d2 n " 3600.0,785-1,52-682

Uem =

=0,12 m/cex.

Honyyennass ckopocTs yKJIa,anBaeTCH B Ipenenax MAONycKaeMHIX CKopocTeil
0,1—0,16 m/cex.

SKcnepnmemaanaﬂ npoBepkKa TOPEJIOK nﬁcppaxpacrmro H3Jay-
YEHHUA ¢ MEeTAJIHYECKHMH CeTKAMH I[IOKA3hIBAeT, YTO OHH MOTYT pa-

0oTaTh Ha Ta3e HHA3KOIO W CPefHero napjieHuil JIOOOH TenaoTel Cro-
paund, ec.u

Apry.c > ZApy,

e App,..— PACHOJATAEMBll HANOp TA30BO3AYIIHOH CMeCH;
ZAp.— cymMMapiible NOTCPH HANoOpa Ha MPEOJOJNCHHE CONpPo-
THBJIEHHS [0 BCEMY TPAKTY TOPEIKH.
Cymmapubele MoTepy HANOPa B TOPedKe CKJIAABBAIOTCA H3 MO
TEpb JHEPTHH BO BcacuiBamouieil kamepe (Ap,,.), B HHXKeKTOpe

(Apgyux) ¥ B B3dyuaomed naneid (Apys,.n), T. € B MeTaNJIHYECKHX
ceTKax:

2Apl‘ = Apn.x + ApHH)K -+ Apnan.n-

M3 Tpex cocTaBJAOIMX TOTépPh Hamopa §oJbuIad YacTh NAAAeT
Ha [peofosieHne THAPABAHUYECKOTO COMPOTHBJICHHA CETOK, PACIIOJIO-
KEHHBIX B 30HE BBICOKHX TeMmmeparyp. Tak kak oObeM pacKajJeHHHX
(POAYKTOB CropaHHd, NPOTEKAIOIIWX Yepe3 MeTa/NIHyecKue CeTKH,
goJiee yeM B 4 pasa npepoiaeT oGbeM XOJOAHOH TIa3oBO3AYLIHOM
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CMECH, TO THAPABJKYECKOe CONPOTHBJCHWE CETOK MOXKET BO3PAaCTH
npumepHo B 16 pas. I'uppamiuveckoe CONPOTHBAEHHE CCTOK OIpe-
aesgercd no gopmysae

E o
AP = _2_ Uem 05
rie E— KosdpduureRT THAPABAHUYECKOTO CONPOTHBJIECHHA CETOK;
U— CKOPOCTb BHIXOJa TA30BO3AYIUHON CMECH B M/Cex;
0 — IVIOTHOCTh TA30BO3[YHIHOH CMECH B Ke-cexk?/m*, ompene-
Jagerca no gopmysae
Pr — MpPs
p=——"
14-m
rie  pr— IJIOTHOCTb CMeCH Ta3a B Ke-cex?/m*;
'ps— IUIOTHOCTb BO3AYXA B K2 - cex?/m?;
m— OTHOLIEHHE PACXOAa BO3AyXa K pacxoAy rasa, paBHOE
al,,
a-— Ko3ppunHeHT H36LITKA BO3AYyXa AJ4A ofecledyerns Oec-
MJaMeHHoro CXHranua raza a=1,05;
L,— teopetHueckyn HeoOXOAMMOe KOJHYECTBO BO3AYXaA MJIA

cxxuraguga 1 x® rasa.
Bo Bcex ciyyasx CKOPOCTb BEIXOJ1a CMECH HAXOAUM [0 (dopmyJie

— QCM M/'Celf,

* Fey- 3600

rie  Q.,— pAacxXop ra3oBO3AyuUIHON cMecH B M3[y;
F.,— MJomans KHUBOTO CEUEHHS CETKH B M2,

3uHayeHna KoapHHUHEHTOB THAPABIKYECKOro COMPOTHBICHHA
MOTyT onpeaenarbcs no Gpopmy.e

g =20 = Ko (=) (—1).

UCM

2

vaM
Tipu
o
Re = ‘%P > 400, a npu Re < 400
v
§ = Kge &
‘rae £ — koappHUuKERT THAPABIWYECKOTO CONPOTHUBJICHHA CETKH;
[— K090 QUIBEHT JKHBOTO CEYECHHS CETKH: '
F
[=—-
Fe

Fy— njomans XKUBOTO CEeUYeHHd CETKH B M2,
F_.— ofuiag maouiaab CeTKH B #2;

Re — uucno Peitnonbaca;

Ocp— CPeNHUH nHAMETP MPOBOJIOKH CETKH B M;
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K,.— ko3 dunrenT, yIuTbIBaIONMHUN BJUAHHE XapaKTepa JBH-

JKEHHUS Ha NOoTepH AaBJCHUA;

Ky,— onpenenseTcs 1o rpaduky, NPHBENCHHOMY Ha DHC. 28;

Ko=1,3 Aaa ceTok, OLIBIIUX B IKCIOAYaTauHd, a AJ% HOBBIX
Ko=1.

Re

[TpoBenennbie IKCNEPUMERTAJbHEIE [aHHBIE [OKa3HBAIT, YTO
AJ5 onpefeseHHs Ko3(Q(OUUUERTOB THADPAB/JIHYECKOTO CONPOTHBJE-

KR?

L%

12 \\

]

10
0 W0 200 300 400 500 600 700 800 900 1000 Re

Puc. 28, 3amucumocth xosthduunenta Kpe 0T uHcaa
Pefinonbaca '

HHA MOJKHO M0JIb30BaTbCH NPHBEACHHEIMH (opmynamn U rpaduue-
ckumd AarneiMd U. E. Mpenbuuka.

Onuako ko3pdunuenT TH/LP AB/THYECKOLO conpommeﬁns{ CETOK,
pacroJoXeHHbX 0fHa Ha Jpyroil, He paBeH CyMMe Ko3dpdHUINHEHTOB
THJPaBJUYECKOTO CONPOTHBJEHHA OTAeabHBIX ceTok. [Ipu pacmosao-
JKEHNH CeTOK Ha paccroguud 10 mm Apyr oT japyra cyMmapHBIH
K03 HUIMeRT THAPABJIHUUYECKOTO CONPOTHUBJIERUA HECKOJbKO YBEJH-
YUBAETCH, TaK KaK [PHU 3TOM BO3HHKAET AONOJHUTEAbHOE CONPOTHB-
JIEHHE OT BHE3alHOTO pacliHpeHHs MOTOoKa.

CioenoBateibHO, Opranmn3anng GeclIaMeHHOTo CXKHUrasdd rasa B
ropesJkKax € MeTa/JIMUeCKMMH CeTKaMH TpebyeT HIM H3MEHEHHA
KOHCTPYKIMHM TOPEJIOK B YaCTH CHHUXEHHA HX CONPOTHBJAEHUS, WIH
YBEJIMYCHHSA N aB/JCHHA Ta3a Nnepej ropekamiu.

Pacuer u3/1y4aomux ropesoK ¢ NOPHUCTBIMM IIUTKAMH HPOH3-
BOJHUTCA Mo dopMy/am AJ8 HUHKEKIHMOHHBIX ropenox cpensero AaB-
JICHHA,

Jns npupoaHoro raza oTHOLIEHHEe NMAaMeTPa TOPJOBHHBI K JiHa-
METPY (OPCYHKH COCTaBHT:

4r _ 1416,
[+
a AJa9 CKHUXEHHOTO Ta3a 6y1l6T paBHO:
e _ 9994
dy

tae - dp— AHaMeTp TOPJOBHHEBI CMECHTEN,
dg— nuameTp QopCyHKH rOPE/KH.
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Hcnbitanua uasayuaTteell NMpH CXKHUIasdM NPHPOAHOTO H CXKH-
JKEHHOTO YIJIEBOZOPOAHOTO Tas3a MOKasadH, YTO OHH YHOBJIETBODH-
TeJbHO paboralor Ha O0OHMX BHAax rasa 0e3 KaKHX- J1H60 CyuiecT-
BEHHBIX NePEeNeNOK.

Jaa pasaesuti:no 7500 mm 800. cT. KpaTHOCTb HH)KeKuHH npu-
HUMaeTcs

A = 1,05 L »3/n3
1714 naBjesdil 6oapwe 7500 mm 800. cT.
A= (1,112 L, mn/ud,

Iuamerper koudysopa u auddysopa onpenpeadiorcs no ¢op-

MyJIe
de =d, = (1,8-+2)d,.

N ]
Ko/iM4ecTBO MOPHCTHIX H3JAyYalOUIMX NAMTOK pasMepom 115X
X 115X 40 MM HaXOAAT KaK 4aCTHOE OT AeJIeHHS HOMHHAJILHOH TeMl-
JIOBOH HATPYy3KH TopeJKHd Ha (PaKTHYECKYH- HOMHUHAJbHYIO TEIIO-
BYIO HaTpy3Ky OAHOM MJIHTKH, paBuyio npumepuo 1590—1760 kxas/u.

3. OTEYMECTBEHHbBIE W 3APYBE)XHbIE KOHCTPYKLHH
FA30TOPEJIOYHBIX YCTPOUCTB HH®PAKPACHOIO H3JIYYEHHUS

IasoropesiouHble ycTpoiicTBa WHPPAKPACHOrO H3JYyYeHHs C Kepa-
MHYeCKHM HaCajiKoM, HMEIOIUM [UJHHJPHYECKHe OTHeBble KaHAJ/bl.
B wnacrodiiee Bpema paspaboTaro HECKOJbKO THNOB Ta30oBbHIX TO-
pesoKk HH(PAKPacCHOTO H3JIYUCHHA C KepaMHYECKUMHM HacaiKaMH,
HMEIOIMMH LATHHIPHUYECKIe KaHaJbl AJA9 BbIX0OJa Ta30BO3AYLIHOH
CMECH.

Ha puc. 29 npexpcrabaena ropeika [MH-19A unncruryra T'nnpo-
HUNTA3, MpeJHa3HaueHHad AJS OTOIVICHHA NOPOM3BOACTBEHHBIX MO-
MemeHdi W aad TensoBoHM o06paboTKM pasauyHBIX MaTepuaJob.
[opeska COCTOMT M3 METaJ/JJHYECKOTO KOpIyca, B, KOTOPbIH BMOH-
THpoBaKH 16 nepdopnpoBaHHLHIX KepamuueckHx ILIHTOK. [open-
Kd MoxeT pabGoraTb Ha [OPHUPOAHOM M Ha CXKHUMXKEHHOM Trasax
HH3KOTO NaBJICHUA. Topeaka I'MU-19A, Buinyckaemas B HacTodulee
BpeMs cepHitHo, 3aMenua aABa tuna ropesok 'MH-3 u THUHU-8, pa-
6oTaloUUX Ha NPUPOTHOM U CIKUIKEHHOM rasax. TemloBasa Harpys-
ka ropesakn 'MU-19A cocraBasier 6400 Kka.a/v; HOMHHAJAbHOE AAB-
Jesue npupoanoro raza —130 mm 800. cT.

Ha puc. 30 npencraBieHa yHUDHUHPOBAHEASA ropenxa I'K-1-38
nEcrutyta ['unponnuras tuna «®PoHapb», NpenAHA3HAUEHHAH IJI
YCKOPEHHOH CYIIKH IUTYKATYPKH H NpPOTpeBa CTEH B CTPOAUIHXCA
WIH PEMOHTHPYEMBIX HOMELIEHHAX, a TaKXKe /AJad APYTHX BHIOB
TensoBol 06paboTKM MaTepHasoB. YHHPHUUUPOBAHHAA TOpeJKa
I'K-1-38 paboraer Ha NPUPOAHOM H Ha CXKMIKeHHoM rasax. [lepe-
BOJ, C OAHOTO BHAa Tra3a Ha APYroH OCYUIeCTBJAAETCA 3aMEHOH ¢dop-
cyuku. MHKeKNMOHHBEA CMecHTeNb BbINOJHEH BepTHKAJbHBIM.
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Topesnka npexcraeasier co6off MHOTOrpasHyl0 NpuaMy, coGpas-
Hy1o 43 50 KepaMuyeCKHx [LUIHTOK, CMOHTHPOBAHHBEIX B MeTaJJpye-
CKOM Kapkace. K JHHILY ropelkd [OOABeAEH HHKEKTOP, B KOTOPOM
IIPOUCXOAKNT 0OPA30BAKRKE Ta30BO3AYIIHON CMECH.

l'openka ycraHoOBJeHa Ha NOACTaBKe W MoXeT ObIThb 3aKpelleHa
B BePXHEM W B HHIKHEM MNOJOXKerHAX. B menax 6e30macHOCTH Npu
3KCIUIyaTal¥y TOpeJKa YKOMIIEKTOBaHa TEPMONAapoil W 3JeKTpo-

PV .

H"g/(‘- =1900
P = 1200

Puc. 29. Topenka wuudpaxkpacHOro H3syucHHsI
THU-19A
I

Puc. 30. T'opesika undpakpac-

|
HOro H3jy4ycHus TtHoa «®o- L],--Bﬂ‘—l
nape» I'K-1-38

MAaTHUTHBIM KJIaNAHOM, OTKJIIOYAIOUIMM Tra3 B CJAyyade NPeKpauieHHs
rOpPeHHA. : .

TexunyecKas XapaKTePHCTHKA TOPEJKH C/AEAYIOMAd: TelIoBas
uarpyska 20000 kkaafu; pacxop cxxuxKerHoro rasa 0,9 M3/u, npwu-
poasoro —2,36 m3/4; nuamerp oTBepCcTHs (DOPCYHKH Npu paboTe Ha
CXKHXKennom rase 2,45 mm, na npuponnoMm —4,35 mm; peKoMeHraye-
MO€ JlaBJIeHHe Ta3a Npu pabore Ha Cxuxkenuom rase 300 mm 600. ¢rT.,
- Ha npupoasoMm —130 mm 60d. cr. Bec ycranoskn 12,4 k2; BhICOTA
c noacrasko# 1900 mm (nawGosabmas) u 1200 (Kawmenbluas).

Ha puc. 31 nsobpaxena ropenika K®-39M. Topenka npesmnas-
HayeHa 114 paGoThl HA NPHPOAHOM H CXKHKEHHOM rasax. [ opeska
K®-39M ofuieft Temronpoussopurebnoctbio 2000 kkaif4 COCTOHT
H3 IUECTH 3JEeMEHTOB H yCTaHaBJIHBAETCH HEMOCPEACTBEHHO Ha IION-
BOAANIECM ra3olpoBOjie NMOCJE Ta30Boro Kpaua. [IpopyKrel Cropanusa
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'HarpeBalOT KePaMUUYECKyIo I[IMTKY W MeETaJJHyecKyio CeTky. Bec
ropesku 1,05 xa.

Ha puc. 32 nokazana ropenka KI'-3. I'opeska wamna mupokoe
NpHMEHEHWE B pa3JnYHBIX OTpPac/]AX HapoaHoro xossiicrea. OHa
npocra 0o KoHCTpyKuuu. Kopoyc ee (cMecurenbuas Kamepa) W
HHKEKTOP-CMECHTE/b H3rOTOBJAIOTCH JHTHIMH K3 HH3KOCOPTHOTO
amoMHHEHA. B BepxrHell 4acCTH Kopllyca WMEIOTCH [a3bl, B KOTOPBIE

~285

Puc. 31. Topesika nudpakpacsoro uanyuenns Kd-39M

BCTaBJISETCA PAMKA W3 HePXKAaBeIollell CTATH, YAepKUBaWad 60K
u3 12 cranpapTeEbLIX K€PaMHUeCKHX MIHTOK. POpPCYHKA ropejKu Ha-
XONBTCH B 3aLIWTHON KopoOKe, Kpensumiedcs ga 60JTaX K KOpIyCy.
[lepBuyHblli BO3AYX MOCTyNaeT yepe3 ceTKy (PHIbTP), YKpemjen-
HYyIO Ha 3aKeill crerke ropeaky. I[ToaToMy npu paGore Ha OTKPBITOM
BO3/lyXx€ BETEp HE NonajaeT HAa (POPCYHKY W HE MOXKET OTKJIOHATh
CTPYI0 BRIXOAALIETO H3 Hee rasa. JTO JAET BO3MOXKHOCTL MPH He-
3HAYuTEIBHOI CKOPOCTH BeTpa (10 1,5 M/CEK) HCIONb30BATL rope-
Ky nas pa0oThl Ha OTKPHITHIX MJomaakax. Hap kepaMuueckum 6.10-
KOM B KaYeCTBe CTa0H/IM3aTOPa TOPEHHS YCTAHOBJIEHA HHXPOMOBAH
cerka. Pedaekrop ropeskyu H3rOTOB/JIEH K3 MOJHPOBAHHOTO aJIOMH-
Huf. YIJIOTHeRHWe O0/10Ka KepaMHKH C KOPMYCOM OCYHIECTB/IAETCS
ac0ecToBbLIM IUHYPOM Ha 3aMa3Ke, NPHTOTOBJCHHOH W3 Kepamwuue- -
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CKOTO [OPOIIKA Ha OCHOBE KHAKOTO CTeksa. TenyoBas HarpysKa
rope/jixd Ha npupoauHoM rase 4250, Ha CxuxerHoM —3600 xkaa/4;
HOMHHAJbHOE faBjeHne npupopasoro rasa 130, CXHKEHHOTO —
300 um 800. cT.; nyaMerp orsepcrda QOpPCyHku npu pabdore na npu-
popsoM rase 1,65, na cxkuxeanom —1,1 mm; Bec ropeaku 3,1 ke.

Ha puc. 33 npeacraBiaesa ropeska «3pesnouka». opeaka Hs-
TOTOBJALETCA B ABYX BapuaHrax AaJada paﬁoTbI HA CXHIXEHHOM rase
(«3Be3mouka 1») uw Ana paboTh Ha OPHPOAHOM Trase («3Be3nOY-
Ka 2»). KOHCTPYKTHBHO TOPE€JKa COCTOHT M3 KOPOyCa KepaMHUuyecKo-
ro Hacagka, crabHiu3UpYIOUieH ceTkKH, GOPCYHKH U KDOHIUTEHHOB.
Kopnyc TOpeskn H3TOTOBJEH H3 ABYX IUTAMIOBAHHBIX AeTajed,
CBapeHHbIX KOHTAKTHOH cBapkofi. Kopnyc o6pasyer aBe MOJOCTH:
Ta30BO3AYIIHHHA CMECHTE b, BHIIOJHEHHBIH B BUAe TpyOn Bentypy,
M PpAacCHpeNeJHTEIbRYI0 KaMmepy, o0pasyouiyloca MEXAy KOpIycoM
¥ W3/JyYamoumuM HacankoM. B Kopmyce ycCTaHOB/JECHA KpPECTOBUHA
(dopcynkonepkartesnp), Kyaa BBepTHIBAIOTCH (OPCYHKA K IUTYIEP
U9 MOACOENMHEHHA Ta30NOABOAAIIEro Isnanra. Manyyaomui Ha-
CafoK COCTOWT U3 © NJAUTOK C NMPAMHAAJbHLIME BeplIWHAMH pas-
mepoM 65X45X 12, umelomux 0o 1004 HHIKHAPHUYECKHX OTBEPCTHA
(kanana) npuamerpom | mm. Hacanok ycranapauBaercs B cle-
HaJbHOH pamKe, Kotopas coenuusnerca ¢ kopnycom. Ctaluan3s-
pylouiaa CeTKa BHINOJHEHA W3 OKAaJWHOCTORKOR CTaJd H yCTAaHOBJE-
Ha Haj KepaMuyecknm HacaakoMm. Kpomuireiissl ciyxar a4
KDEIJIEHHS TOPEJIOK K METa/JIOKOHCTPYKIHAM. 'OpesKu MOoTyT MOH-
THPOBATLCA JHOO CTAnHOHAPHO, AHOO HA NEPENBHKHBIX YCTAHOBKAX
B BEHTH/IHPYEMBIX MOMEUIEHHAX. TeXHHUECKas XapaKTEPHCTHKa To-
peJIoK «3BE€370YKay M0 NMACNOPTHHIM AAHHEBIM NpHBEACHA B Taba. 9.

Tadauua 9
Texnuueckass XapaxkTepuUCTHKAa FOPENOK THNA «3Be3jouKa»

«3Be3nouka I» «3Be3101Ka 2»
Haumenonanne EavHuna pame-| MHHH- .| Makcn- | Munu- . MaKCH-
peuns MaabHBIK| MaabUBLIN] MaabHBI| MaabHBLIH
nokKasa- nokKa3sa- noka3a- noxkasa-
Teab Teab TeAb TCAL
TennoBast Harpy3ka . . . . KKaal4 1300 2400 1550 2700
Pacxop razsa . . . . . . M3y 0,06 0,11 0,18 0,32
JlaBnenve rasa . . . . . .| mMme00.cm. 120 400 50 160
TemnepaTypa HoBepXHOCTH Ke-
PaMHKH . . . . . . . . . °C 700 900 720 920
BryTpeHHHE guaMeTp npucoe-
JUHUTENBHOrO lNanra . . . . MM 12 12 12 12
Bec . . . . . . . . .. K2 1 1 B | 1

"Bonbiuoii uuTepec Aad NpPOMBIJIEHHOTO HMCIOJb30BAHHS Npef-
CTaBIsieT rasobad Topeska uadpakpacroro uaayderns [MHUBJI
{puc. 34). I'openka mpencrapaser coboOil 3jeMeHT, RaOUHil BO3-
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MOKHOCTL KOMIIOHOBaTh OJIOKW (maHenn) HHGPaKpacHOro Hajyye-
HHSI pas3avyHbIX -pOpM U pa3mepoB. Ona npepnasHayeHa AJs CYLIKH
¥ TenaoBofi o6palGOTKH pa3/iMyHBIX H3REJHH U MaTepHaioB B IMpo-
MEBIIIJIEHHOCTH ¥ B CeJbCKOM x03siicTBe. ['OpesKy MOXHO NMPUMERATDb
TOAbKO B MeCTax, HeIOCTYMHHIX 115 BeTpa. KOHCTPYKTHBHO ropes-
Ka COCTOMT M3 KOpIyca, KEpaMHUECKOro HacajgkKa, CeTKH, (OpCYHKH

— T R e—— s

Pruc. 34. Topeaka ;IHq)paKpaCHOI‘O usayucuuss THHUBJI

u KpoHiureiinoB. Kopnyc ropeikd CMOHTHPOBaH H3 JBYX INTaMIO-
BAaHHBIX Jertajell, T. €. U3 NOJOBHHBI HHXEKTOPA U pacnpemenurTeb-
HOH KaMepbl, CBaPEHHBIX MexJy CO00H KOHTaKTHOH cBapkoil. Ped-
JEKTOp OTCyTCTBYeT. M3MeHeHbI y3/dbl YCTAaHOBKH 0JI0Ka KepaMHKH
¥ KperyieHdsi ropesku. TenorexHHUeCKHe JaHHBIE TOPENKH CJELYIO-
[ye: TEmJoBasi HarpyskKa Mo MacOOpPTHBIM RaHHBIM KojeBJjgercs B
npegenax 2400—4000 kKaa/u B 3aBHCHMOCTH OT JABJEHHA H COCTa-
Ba rasa. Pacxop cxuKeHHoro rasa cocrasaser 0,1-—0,16 #3/« u
npupognoro rasa —0,28—0,5 m%/4. Bec ropenku 1,7 ke.

Ha puc. 35 npencraBnena usnyyatouias ropeska T AH YCCP.
B cMecuTenp mocTymaer rasoBO3AYIIHAS CMeCb, KOTOpas 3aTeM
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NMPOXOLUT Yepe3 HacanokK, COCTOAIUMIA H3 ABYX KaMep C OTBEpCTHA-
MH IJ5 BbIXOJA ra30BO3AyLIHOH cMecH. Ha Beixofe U3 BHyTpeHHeH
KaMepbl ¢ 66/bIIYM YHCJIOM OTBEPCTHH CMech XOpOIIO NepeMellnBa-
€TCs1 ¥ BHIXOIUT W3 OTBEPCTHH KepaMHUECKOro Hacamka.

JTa ropejka He MOXeT OBTb HUCNOJAb30BaHa AJad paboThl Ha OT-
KpPHITHIX TJIOMAAKax IPH CKOPOCTSIX BeTpa, mpeBblmammyix 1,5—
2 mjcex.

Ycnemnoe UCNONAb30BaHHE OMHCAHHBIX Ta30BBIX HHGpaKpacHbBIX
H3ayuatesell nas o6orpeBa pabouyHX MeCT HAa OTKPBITBIX IIOI{AX-

epasveckud wacadox

7
-\I \ ,y/////////////%u:
ez 7////1
‘\‘\\‘\\\\\\\\\\\\\\\\\“
= —
\\\\\\\\}&\\\%}-\\\\\\\\\\\\\\\\\\\\
727, =

Puc. 35. T'opeaka mHbpakpacuoro nzayuedns MT AH YCCP

Kax GbLIO BO3MOMKHO TOJBKO TIPH yCTAaHOBKe HIUTOB H JErKHX CTe-
HOK, 3alUHIIAIOIIUX HX OT BO3LeHCTBHA BeTpa.

B Hacrosimee BpeMsi pa3paboTaHO HECKOJbKO THIIOpAa3MepoB
BETPOYCTOHUHMBBIX ropeoK. B mpouecce paboThl Hajx 3THMH roped-
KaMu ObLJIH BBHIfIBJEHBI [Be TIPHUHHLI UX TIOracaHHs.

Tlpy Bo3nelicTBHM BeTpa Ha 'M3AYyYalOLyl0 TNaHedb (KepaMuuye-
CKHe TJIMTKHM) TOpeJKH CKOPOCTHOH Hamnop BO3AyXa NepexOiuT B
CTaTHUeCKOoe JaBJjefHe, KOTOpOe TeM Bblllle, yeM Ooablle CKOPOCTb
BeTpa. Kak u3BecTHO, yBe/JHUeHHe [aBJEHHS Nepel OCHEBBIMH OT-
BEPCTHSIMH HHKEKIHOHHBIX TOpeJOK NPHUBOAUT K CHHUKEHHIO K03dh-
QHIHEHTA HHKEKIHHU H, CJAefOB4ATENbHO, K YMeHBIICHHIO KOJHYecTBa
Tenaa, BBAEAREMOro CropaioliyM ra3oMm (IpH HeJOCTAaTOYHOM KO-
JIMYecTBeé TePBHYHOrO BO3/AYyXa ra3 4aCTH4YHO Cropaet 3a CYeT BTO-
puynoro). CropaHHe NPOHCXOLHT HA HEKOTODOM DAaCCTOSHUH OT
uanyvaomefi nasead. OHa nosydaer MeHblle Temja, HauMHaeT
ocThiBaTh. HacTynaer Takoii MOMeHT, KOrja naHeab OCTHIBAeT Ha-
CTOJIbKO, YTO YK€ He MOXKeT NOAXKeub HOBYIO NOPUHIO rasoBo3ayLl-
HON cMmecH, TOCTyNaloUeN K Hell, U ropeaka racHer. ’
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I ycTpaHeHusi noracaHusi ropesk, pabortaiomeii Ha BeTpy,
MOXKHO TIPUMEHHTb aBTOMATHYECKOE CaMOpery/lHpoBaHxe mepenaza
IaBJEHHs HAa KepaMHMYeCKHX TIUIMTKAX TIpH BO3JAEHCTBHH BeTpa
(puc. 36).

Ha kopnyc ropenku 4 anas 3abopa BO3JlyXa HHKEKTOpoM & Ha-
JeBaOT AOTOJIUTENbHBIH KOXKYX O, B KOTOpblH Yepe3 pedaexkrop /
IIOCTYyTIaeT BO3AYX I 06p830BaHHﬂ B rOpCJAKC Ta30BO3LYILHOM
CMeCH.

Bemep

I ‘ ; * Om8epcmus dng nocmg/meHuL Bo3dyxa
1 80_Bcacsibarwy Kamepy
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Puc. 36. IlpuHulinmnannHasi cXeMa BeTpoycTO[YliBOH TOpesKH
HHOPAKPACHOTO H3JyYeHlist ¢ caMopery.JlipoBaHlieM Mepenaja
‘AaBjeHlisi Ha TOPEJIOYHOM HacalKe

! — pedaekTop; 2 — KepaMuueCKHil HacaloK; 3 — HHIKEKTOP-CMeCHTeaL»
4 — Koprmyc TOpPeJKH: & — KOXKYX

TIpu oTcyTcTBHH BeTpa [aBJcHHe TOJ KOXKYXOM H Ha Hapy:XKHOH
TOBEPXHOCTH KepaMHUCCKHX NJHUTOK 2 paBHO aTMochepHOMY, T. C.
po. VIHKeKTOp 3a cueT 3neprud CTPYH rasa, Bolxopsimeii u3 ¢op-
CYHKH, CO3[aeT B KOpIyCe Nepenaj AaBJeHHi rasoBO3AYIIHOH cMe-
CH p;—po, NON IeHCTBUCM KOTOPOrO cMech NPOXOAUT Yepe3 OTBep-
CTHSI KepaMHYeCKHX TJIHTOK u cropaer. CKOpOCTHOH Hamop BeTpa
npeobpa3yercs B CTaTH4cCKoe JAaBJeHHE p,, KOTOpOe BO3jeficTByeT
Ha TIOBEPXHOCTh KcpaMHuecKux MIHTOK. OpHOBpeMEHHO Takoe xKe
CTaTHYeCKOe paBjeHHe p, BO3HHKAeT ¥ Toj KOxXyxom. Takum 06-
pa3om, ecau Ge3 BeTpa HWHXKeKTOp CO3jaBaJj JaBJjeHHe B KOpmyce
Py, TO Tellepb naBjieHHe B HeM OyjaeT Oogbile Ha BeJHUHHY pa—po,

T. €. paBHO p;+ps, a4 nepenan IaBJeHHH Ha KepaMHueCKUX TJIHTKax
oCTaeTcqd NMOCTOAHHBIM, T. €,

(P1 - Po— Po) — Py = P1— Po- ‘
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TlocToAHHBLA Tepenajn naBjeHHI HA KepaMHUYECKHX TJIHTKax ro-
peaku coxpaHsger KO3D(PHUHMEHT HHKeKUHH HeHu3MeHHBIM, YTO TIpH-
BOJIUT K NOJHOMY CTOPaAHHIO Ia3a W OTHOCHTEJbHO BBICOKOH Temso-
Nepenade ropeskd NpPH BO3feHcTBHH Berpa. Baarogaps tomy uto
oTBepcTHsi Ajsd 3a6opa BO3fyxa, HAyIlero Ha o0pas3oBaHHe raso-
BO3JYIIHOH CMecH, HaxoiadTcsl B HHXHe#ll wactuw pedaekropa, mpo-
LYKTHl CrOpaHHusA He NMOMAfaioT NOJA KOXKYX U He BJAHSIOT Ha paboTy
ropeskd. BeTpoycToOAUHBOCTD rOpenKyd TOHHXKAeTCS C TIOHHKEHHEM
TeMIepaTypbl BO3JyXa, TaK KAk CTabWJIbHOCTL rOPCHHS ra3a Hapy-
[1aeTCs1 BCJAENCTBUE OXJaxJeHUs H3/JYyYaloIero Hacajika.

Tlpy BoO3peficTBHM BeTpa BO3/yX, CONpUKACAOINHiCA C packa-
JIEHHBIMH KepaMHYeCKHMH IVIMTKaM¥, HarpeBaeTcsi H ypajasietcss C
NpOAyKTaMH cropaHus rasa. [IpoMCXOZHT KOHBEKTHBHBIH CBheM
Tella XO0JOAHbIM BO3AYXOM, NOTOK KOTOPOLO YBCJUYUHBAETCS C BO3-
pacTaHy¥eM CKOpPOCTH BeTpa. DTO TPHBOJAHT K TOMY, YTO KepaMuie-
CKHe IVIMTKH MHTEHCHBHO OXJa)KAAIOTCSl YU TOpesKa racHer.

Yewm Bblllle NepBoHavanbHas TCMNEpaTypa NOBEPXHOCTU KepaMHu-
YecKHX ILIHTOK, TeM O00Jblle HX CHOCOGHOCTh CONPOTHBJASTHCA
oxjgaxpamwplemy aeictsuio Berpa. [loaTomy ropesounnili Hacagox
Heo6x0mUMO HarpeBaTh GoJsee yem Ha 900° C,

[lauTkY, cnoco6Hble pa6oTaTh 6e3 NPOCKOKOB TJIAMEHH TIpH
TeMnepatype 950°C, ¥MeiOT MaKcHMaJbHBII AHAMeTP OTBEPCTH,
paBHblfi I mm. Oy 061a7a10T HeGOABIIMM [HAPABAHUICCKUM COTIPO-
THBJeHHeM, Ojgaromapss YeMy MOMKHO HCIIOJAB30BAaTh HHU3KOe [dB-
JleHHe rasa.

Pasmep kepamuteckux mauTok 45X65X 12 mm, KoAUYIeCTBO OT-
pepcTHil paBHO 1350, nuomanb KHBOrO ceyeHHs coctaBaser 36%.

B Hacrosimee BpeMs CO3/aHbl BETPOYCTOHUUBbIE rOpejaKH HHppa-
KpacHoro uaaydewus tHnmos [MHB-1, THUHB-2, «Mapc 1» wu
«Mapc 2» (puc. 37 u 38).

KOHCTpYKIHsST 3THX ropesoK OnuMHAKOBa (OHM OTJIHYAIOTCH JHULIb
KOIUYeCTBOM TIMTOK M IuaMerpamu (opeynok). I'openku coctost
13 KOpIyCa KepaMUYeCKOro HanyyaTeds C MeTadJHYeCKOH CEeTKOM,
¢opcynky, pedaexTopa, xkoxyxa ¥ KpoHTefiHa. Kopmyc ropeaku
BBITIOJHEH M3 JABYX MITAMIOBAHHBIX JACTaJjeil — MOJOBHHBI HHKEKTO-
pa ¥ pacnpeiendTeJbHOR Kamepbl, CBAPEHHbIX MeEXKAY COGOH KOH-
TAKTHOH CBapkod. BTopas nojsoBHHAa HHKeKTOpa BHIITAMIIOBBLIBA-
eTcsi B JHHIIE paclpele]uTenbiol Kamepnl. B Kopmyc ropesnox
BMOHTHpOBAHA KPeCTOBHHA, B KOTOPOH PacnosoxKeHel (OpPCyHKa H
WTynep 445 TMOJACOENHHCHHs ra3onojBojsmiero maanra. Haayua-
TeJb CoGMpaeTcs U3 JeCATH WM NBAAIATH CTAHIAPTHBIX KepaMmHue-
CKMX MAHTOK (mas ropesok 'MHMB-1 u THMHB-2 cooTBeTCTBeHHO)
¥4 MOHTHUPYETCSI B MeTaJJHUecKOH pavKe H3 XapONPOYHOHN cras.
CeTka-cTabHaH3aTOp BBINOJHEHA U3 OKaJHUHOCTORKO#N cTaau X20HS0.
Pedaektop BeinosneHn u3 amomuuug. B Hem o6pasoBano 9 uau 12
OTBepcTH# [J5 NMOCTYIIeHHs BO3AyXxa TMOJ KOXKYX. Takdm o6Gpa3om
MexXJy KOPTMycOM Tropenkd, pedJCKTOPOM H KOXKYXOM CO3MaeTcs
o6bemMHasi Kamepa. Berep, monajgasi B oTBepcTHs ped.ekTopa, cBO-
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37.

TFopesaxn  nHPaKpacCHOTO  M3JYUeHHS
a—T'MUB-1; 6 — TUHB-2
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6OHO TOAXOMHT K HHXKEKTOpY, CNOCOGCTBYSl BHIDABHHBAHHIO NaB-
JIeHHs] CHapyXH H BHYTpPH Kopnyca ropesku. [opeska He 3aRys
Baercs.
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Puc. 38. I'openka wunbpakpacHoro Haaydenuss «Mapc»

£17s

Fopenxu 'MKB-1 u TUMB-2 pa6oraior Ha MpHPOLHOM H CXKH-
eHHOM rasaXx. TexHHUeCKass XapaKTepUCTHKAa TIOpeJoK THIOB
['UHB-1, TNHUB-2 npusenena B taba. 10 u 11.

Ta6auuga 10
TexHuyecKam XapaKTEPHCTHKA BETPOYCTOAUMBLIX TOPEIOK
HHppakpacHoro wuaayuyewus tuna F'MUB

rmnn-1 'MUB-2
Eannnua

XapakTepucTuxa usMepenus | CHMMKEH- | TPUPOI- | CHMKeH- | mpupox-
Hbt ras | Hblft ras HLIA ras HLIA Ta3

Tennosas Harpyska no
NMacNOpPTHLIM XaHHHM . KKaa/q 2200— | 2400— | 4400— | 4800—
4000 4500 8000 9000
Pacxograsa. . . . . M3/ 0,l— 0,28— 0,2— 0,56—

0,18 0,53 0,36 1,06
JdaBnenne rasa . . . | mmeod,cm. |150—500( 70—250| 150—500| 70—250
Jluamerp oTBepCTUA

dopeynkn . . .. .. MM 1 1,6 1,4 2,2
Temuepatypa nopep-

XHOCTH H3Jaydarend . . °C 720—900 | 750—920 | 720—900 | 750—920
BerpoycTofiyuBocTh

NOA Pa3AHYHULIMKM yria-

MH: :
9° ... ... M/cex 3—5,6¢y 3-—-5,5| 3—5,56 3-—-5,5
45° L. .0 .. ? 4—6 |4,4—6,8| 4—-6 |4,4—6,8
0° .o » 5,5—7,5 7—8 |5,5—7,5 7—8

Bec ropeakun . . . . . Ke 2,7 2,7 4,7 4,7
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Ta6auuwa 1l

Texnuuyeckass XapaKkTepHCTHKA BeTPOYCTOMYHBHX ropedok «Mapc-1»
(nas paGotel HA CHKMIEKeHHOM rase) H «Mapc-2» (mmm paborn
Ha NPHPOJHOM rase)

~Mapc-1¢ «Mapc-2¢
Eaunnua MHHH~ MaKCH- MUHH- MaKCH-
XapaKTepHCTHKA H3MepeHHs | MaabHufi| ManbHufl] Maabubi) ManbHbHR
Nokasa=- | 1okKa3a- MNoKa3a« nokasa-=
TeaAb Teab TEAD TeAb
TensmoBas Harpyska Imo mnac- '

MOPTHLIM JNAHHLIM . . . . . . KKaa/4 7900 | 14500 | 9000 16 000
Hapnenyie rasa . . . . .| Mne00.cm 120 | . 400 50 160
Pacxox rasa Coe e M3y 0,36 0,66 1,06 1,9
Temneparypa NMOBepXHOCTH Ke-

paMHUKY e e e e e °C 700 900 720 920
BerpoycroitusBocTs . . . . M/cer 3 | 5,5 3 5,5
BuyTpennuit anamerp HpHcoe-

AHHUTEJBHOTO HLIAHrAa . . . . 37 12 12 12 12
Bee . . . . . . . . .. K2 6,54 6,54 6,54 6,54

Ha puc. 39 nokasana BerpoycTofiuuBasi ropesnka HH(ppakKpacHo-
ro usayuenuss 'K-23. ['openka coctouT H3 Kopnyca c 3aB6OpPHBIM
YCTPO#ICTBOM 1151 BO3/yXa (KaJII0O3UAHON pellleTKH ¢ THLIbHOH HacTH
ropesiki), HHKEKTOpA, Hacajaka, paccekatens, CayxKallero Jjs
PAaBHOMEDHOTIO paclpefeseHHsi razoBO3[yIIHO# CMeCcH B Kepamuue-
ckH#l Hacamok, GOpCYHKH [js MOJAYH rasa, Koxyxa, peduekropa
H cTabuauzupyomell Mertajnvyeckoii ceTrkd. lmamMerp OTBepCTHS B
KepaMuyeckdux nautkax 0,85 mm, KosHueCTBO oTBepcTHH Ha 1 mauT-
Ky 1525 mr. Meranaudeckass cetka Mapku Ne 2 u3 craau IXI8HIT
uan X20HS80. Ons po3xura ropejsku npelyCMOTpPEHa 3jJeKTpUUecKast
cBeda c u3oasATopoM. [opesnka He 3aTyxaer npu J1060BOM JHeHCTBHH
Berpa 10 6 m/cex. TexHuueckass xapaKTepHCTHKA TOpeJKH MO Tmac-
NOPTHEIM JAAaHHBIM: HOMHHAJbHAasd & TensoBasi Harpyska 11 500—
16 000 kxaafu; HOMHHAJBHBIA pacxom npupoaHoro raza 1,35—
1,85 wm3/u, cxuxennoro rasa 0,58 m3/u; HOMHHAJbHOe JaBJIeHHE
npupoaHoro rasa 1000—3000 mm 800. ¢T.; CHXUXKEHHOrO rasa
2500 mm 800. cT.; nuameTp GOPCYHKH Ajas npupofHoro rasa 1,8 mm,
oast CXKMKeHHoro rasa 0,8 mu; Bec ropesku 5 K2, BeTpOyCTOHYH-
BOCTb 6—8 m/cek.

Ha puc. 40 uso6paxena ropeaka tuna «Ilagen», a na puc. 41+
Monu(dHUKaNUs Tropelkd HHGpaKpacHoro uaayuenus tuna «Papu-
anT-15». OcHOBHOH BapuanT (puc. 41, a) npexcrasaser coGofi ro-
PeaKy CO MITaMIOBAHHBIM KOPNYyCOM H3 JHCTOBOH cTanu. MHXKekTop
(Tpy6a BenTypH) W3roToBAsieTCA [ITAMIOBAHHBIM H3 ABYX TLIACTHH
5JIEKTPOOIIMHKOBAaHHOA cTanu. YacTd HHKeKTOpa cBapHBaloTCA
MeX1y co6ofi ToueUHOH cBapko#l. PopcyHKa JaTyHHasdA, a HApyXHas
CeTKa H3roTOBJeHa M3 XpOMOHHKesneBol crany. [openka Tuna «Kup-
MYY» 70 KOHCTPYKUMH AaHa/JOrH4YHA ropenke THNa «Pandant-15s.
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Puc. 41. Topeska uHbpakpacHoro usiyyeHus Ttuma «Pa-
JHaHT-15»

@ — OCHOBHOF BapuaHT; 6 — YAJAUHCHHHI BapHAHT, 6 — MoAell
«Kupnny»

OTsnuaTe/bHOH 0COGEHHOCTBIO ee SBJAAETCH BO3MOMKHOCTL COelH-
HATb GONTAMH Pa3JMuHOe YHCJO TOPeJoK, T.e. OHa NO3BOJAET MOH-
TUpOBATh HarpeBaTejbpHble TNaHeqd JAI00bX pa3mepoB. Peguekrop
U3rOTOBJIAETCA M3 TOJMPOBAHHOrO aliOMHHHA. [la1s OTBOAA NPOAYK-
TOB CrOpaHHsi CIYyXKHT NPOMEXYTOYHOE OTBEpCTHe B peduieKkTope.

TCopeaka «Pamuant-30» (puc. 42) BeIIycKaeTcs B ABYX BapuaH-
Tax: JAjasl MPOMBIIIJIEHHBIX HencH M oforpeBa pasjguuHbIX TOMeHie-
uuil. TlocsaenHHit BapHaHT OT/iMyaercss 60jee KayecTBEHHOH BHemIHef
otnenkofi. ['opesika coCTOMT M3 Tex XKe 3J1eMEHTOB, YTO H TOpesKa
«Paguant-15».

[Fopenka «Panuant-60» Takxke BpimycKaercs B ABYX BapHaHTax.
[To ¢popme U KOHCTPYKuUMM OHA aHajOruuHa ropenke «Pamuant-30»
¥ oTauyaeTcss TOJAbKO rabapHraMi, KOJIMUECTBOM KepaMHUeCKHX
IJUTOK, AMAMETPAMHU HHXKEKTOpa H QOpCYyHKH. KosuuecTBO KepaMH-
YeCKHX TJHTOK 60.

Tlepeuncnennsie ropesku ucnbiThiBaauck B CoBerckoM Coioze B -
Pa3IHMYHBIX YCJAOBHSAX U NOKa3aaH HaleKHYIO U cTabuibHyio pabory
KaK B 3aKpHTHIX MOMelleHHUAX, TaK U Ha OTKPHTOM Bo3ayxe. Ha or-
KpPBITOM BO3JyXe FOPENKH MCOBLITBIBAJUCh TIPH CKOPOCTSAX BeTpa 10
3 m/cek, cnydaeB moracaHusl ropesiok He Ha6.1101aja0Ch.
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OpuryHalbHBIM B KOHCTPYKuuu ropenok <«Pagmant-15», «Pa-
ounanT-30» u «Pamunant-60» ABasercss yCcTpoHACTBO 17 YCTAaHOBKH
670Ka KepaMHUeCKHUX MJIHTOK (puc. 43). OcHoBaHHE HacazKa KOM-

Puc. 42. Topenka uH{pakpacmoro maayuenus «Paguant-30»

Puc. 43, Vsen kpennenus
6/0ka KepaMHMYECKUX IIH-
. TOK B KOpIyce TOpeloK
2 - HH(PaKpacHOTO H3JIydeHHs

? g 1 — KepaMuYeCKRE HacagokK;
I 2 2 — yNJIOTHeHHe; 3 — CTaGHAH-
3HpYIOLLas >KapPONpoYHasi ceT-
— Ka;, 4 — paMKa, 5 — KOMIleHCH-
pyiollee OCHOBaHHe, & — KOp-

5 6 nyc ropeiaku

NEHCHpYyeT TeMIepaTypHOe pacll¥peHHe KOpmyca, a TakXe MpejoT-
BpallaeT pacTpeCKHBaHHe KepaMHUYeCKoro O6JioKa H YIJIOTHEHHs.

Pacxon mponana npu cxuranud ero B ropenkax Ha3BaHHBIX TH-
MOB 3aBHCHT OT BeJMYHHBL NaBJeHHS ra3a u nHAMeTpa (QOPCYHKH
(raba. 12).

Kosnuectso Tensna, nanyyaemoro ropeqkamu GupMH «AHTapras»
npu xuametpe ¢opcyHka 0,65 mm, napaenan 1000 mxu 600. cT. u Ten-
noBo# Harpyske 21656 xxasf4, npusemeno B Ta6a. 13. -
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Ta6auua 12

3aBHCHMOCTh PacXofia CHHIKEHHOro rasa OT JAaBlIeHHH rasa H Jmamerpa
dopcyHkH B ropeikax ¢GHPMB <AHTaprass

®opcynka d=0,65 mn ®opcynka d=0,7 un
IlaBaenne
F200. o P e wmante | PR | ke kaaane
500 0,129 1510 0,152 1780
1000 0,185 2165 0,214 2505
1500 0,228 2670 0,266 3110
2000 0,269 3150 0,31 3630
2500 0,307 3590 0,35 4095
Ta6anuma 13
Koanuecteo Tenua, mojyuaemMoro ropeakamMu ¢upmbi «AHTaprass
s Hanyuaemoe temio
PacnoaoxeHHe ropelkH
B KKQA[4 B %
lopusonranbio (¢ peditextopoMm) . . . . .7 . 1330 61,5
» (Ges pedmemopa) .. - 1550 71,5
Haxknoneno nox yriaom 45° (c pedmemopom) . 1210 56
To xe, 45° (6es pediektopa) . . 1320 61

H3MeHeHHe KOJNHYECTBA M3Jy4aeMoro TelJja B ropelxax B 3aBH-
CHMOCTH OT TENJIOBOfil HArpy3KH NpuBeleHo B TalbJu. 14.

\ Ta6auua 14
Hamenenne koJmyectBa H3JY4yaemoro Temia
B ropeikax ¢gupmbi <AHTaprass
Haayuaemoe Tenio B %
Ti“;:g“:ﬂxz:;})!& ropeaka 6ea pedaexropa ropeqka ¢ pedaeKTOpoM
TOPHIOHTANBHO I nos yraoum 45° TOPH3OHTAALHO nos yraom 45°
2000 71,5 60 61 55,5
2250 72 61 62 56
2500 70 62,5 60,5 56,5
2750 68,5 61 59 57
- 3000 67 60 59 56,5
3250 66 60 58 56

TexHuueckasi xapakTepHCTHKa BHIIyCKaeMbiXx (HpMoOf ropenok
npupefgeHa B Tabi. 15.
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Ta6awnna 15

TeXHuueckan XapaKTEPHCTHKA Ta3OBBHIX IOpelOK HH(BPAKPACHOrO H3JAYuCHHH
¢HpMb «AHTapra3»

\

HoMmuRaabuoe
Koanucerso | M3Ayuaiomas | “yoiyuecrpo
THI ropeakH nAMTOK B ., | MOBEPXHOCTE | yyivusemoro Bec B k2
B cM” TenAa B KKaA/4
«[lanen» L. 2 36 270 0,95
1,765
«Pagmant-15» . . . . 15 270 2000 9
«Pagpant-30» . . . . . 30 540 4000 3,05
«Pagnant-60» . . . . 60 1080 . 8000 5,53
«PajnanT-525» . . . . 525 10000 75 000 27,56

B npuBeneHHBEIX Bbille KOHCTPYKIHUAX rOpesOK B KauecTBe H3Jy-
yame# MOBepXHOCTH HCNOAB3YIOTCS KepaMyuyeckue TIHTKE ¢ 60J1b-
IIMM KOJWUECTBOM OTBEpCTHH MaJoro auameTpa. ITH IJIHUTKH OKa-
3bLIBAIOT 3HAUUTEJbHOE CONPOTUBJEHHE MOTOKY ra3oBO3AYINHOA cMe-
CH, IPOXOAALIel Yepe3 uxX OTBEepCTUs.

TlockoabKy ropenkn uHppakpacHoro u3sjgydeHduss paboTaioT Ha
raze HH3KOro JaBjeHud, Jgiobas noTeps Halopa 3aTpypHfeT M0JY-
YeHHEe Ta30BO3AYINHOA CMECH HEOO6XOAHMOI0 CTEXHOMETPUUECKOro
cocrasa. .

YBenuyenue mnjgoman¥ CROOOLHOrO ceUeHHS MJMTKM 3a CUeT
60.J1bIIOr0 KOIHYECTBA OTBEPCTHH B HUX WM 6OJbINEro WX AuaMerpa
CHHUZKaeT MCXAHHYECKYIO NPOYHOCTb TJHUTKH, a TakxkKe NPUBOIUT K
HapyileHHuo CTabUABHOCTH IIpollecca ropeHus.

IloTeps mapseHus 4epes INesd 3HAUHTENbHO MeHbile, HeM depes
OTBePCTUS KaKOH-aubo Apyro#i GOpmbl NPU OJUHAKOBHIX YCHOBURX.
TosToMy 145 yMeHblleHHS TIOTepH JaBJeHHd peKOMeHLYyeTcd B
BepXHeH 30HEe HM3Jy4Yaioumed NJUTKH BHMOJHATb KPYIrJHBeE OTBEpCTHS,
nepexonfmie B BepXHeH YacCTH TIMTKH B HENPEDPHIBHYIO LHedb. JTO
TaKxke obecnedudT HaWOOABIIYIO MEXaHHUYECKYIO TPOYHOCTh ILIHTKH.

Ha puc. 44 usobpazkeHa ropesxa cO IIEJEBHIMH OTBEPCTHSIMH
B u3jyvaloleM Hacajake. B pame I Kopmyca ycTaHOBAeHa OTHeynop-
Hafl MAMTKa 2 ¢ Y3KMMHU TapajjebHHMH menasaMy 3 mupuHoi 1 ma,
CABHHYTHIMH OJIHA OTHOCHTeJbHO Apyro#i. Paccroaune mexay Humy
2,5 mm. Tlo WupHHE TJIUTKH PacClOJOKEHBI UYeTbipe—NATh Liesefl.
TlapansenpHo ocu Kopnyca pacnosokeH cCMecCHTenb 4.

Ilpu paGoTe ropenku B pesyabTaTe HarpeBaHus CTEHOK MEXIY
IeIAMH Ha TTOBEPXHOCTH TANTKH CO3JAaeTCAd 30HA rOPeHHs C PaBHO-
MEeDHO# TeMIlepaTypo#, TPeNATCTBYIOUIAs OTPHIBY MIAMEHH.

®opma ceveHHs mesefl rapaHTHPYeT YCTOMYMBOE rOpEeHHE H CIIO-
co6CTBYeT 3aMe/lIeHHOMY HCTEYEHHIO rasa 10 TOJAIHHE MANTKH. BH-
XO[Has YacTb INE€JH B TPH pasa 60/blle BXOAHOH, B pPe3y.1bTaTe 4ero
CKOpOCTb HCTEYEHHS HA BBIXOJEe B 3 pa3a MeHbIlle, 4eM Ha BXOJe.
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lopusoHTanbHOE CeYeHHE CTEHOK MEXAY MIeNsMH y BXOXHOH MO- -
BepPXHOCTH Gouibine, yeM y BhixoxgHoi. [lostomy BxonHast yacThb Ha-
rpeeaercst MeHblile.

PasHomepHoe pacnpeneienne (Mo paBieHHI0 M COCTaBy) raso-
BO3MYLIHOA CMeCH M0 BCeli H3Jy4alomedl MOBEPXHOCTH OCYLIECTBJS-
erca pasJuYHpIMH CrocoGaMu. B omHoi ropenke mias GoJjee pasHo-

3

Puc. 44. T'opeska vH(PakpacHOro H3JayyeHHs cO
e/ IeBHIME  OTBEPCTHIMH

MEPHOro paclhpejiefieHHsl roploueii CMeCH N0 OTBEPCTHAM KepaMuue-
CKHX TWIHTOK HCNOJb30BaH TIPHHIUN OTKJIOHEHHS TIOTOKA C HEKOTOPHIM
3aBUXPEHHEM.

B npyroii ropenke co menessiM OTBEPCTHEM B Hacanke (puc. 45)
o6pasoBaHHe OLHOPOLHOH CMeCH B CMeCHTeNbHOH TPy6ke I n pac-
npenesuTeIbHOH KaMepe 2 o6CneduBaeTcs 0CeBbIM I[EHTPHPOBAHHEM
ra3oBo#l POPCYHKH H CMECHTEJbHOH TPYOKH. ' :

Jlist paBHOMEDHOTO pacCnpeneNeHHs rasOBO3LYIIHOH CMecH H
NOTIONIHHTEJBHOrO ee TepeMelluBaHus TOPLOBAs CTeHKa J pacrpe-
AenuTeNbHOH KaMepel HMeeT H30rHyTyio (opmy. Kamepa Takoit
(opmbl crocOGeTBYET TIOABONY TOPIOYEH CMecH Ges 3aBHXPEHHS K
NOBEPXHOCTH ropeHust 4. BHyTpu Kameph ycTaHOBJIeHBl pacmpene-
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JAUTeNbHble NMOBEPXHOCTH & U 6, KOTOpble CMOCOGCTBYIOT CMOKOHHOMY

¥ PAaBHOMEPHOMY TEUeHHIO NOTOKa.

l'azoropexounsie ycrpofictBa MHPpaKpacHOTO H3JAYyueHHs C Me-
TAIJIHYECKHMH CeTYATBIMM HacajkaMu. - [openaxu undpakpacuoro

Puc. 45. 'T'opesxa wuHdpakpacHore

" M3JYYEHHs C LEHTPHPOBAHHEM ras3o-

BOK (GOPCYHKH H  CMECHTeIbHOH
TPyOkH

H3JIyUeHHs C KepaMHUeCKAMH Ha-
cafilkamH 06JalaioT MaJol mexa-
HHUYEeCKON NPOYHOCTBIO H HEKOTO-
poil HepaBHOMEPHOCTBIO HarpeBa
Hacalka, YTO OrpaHu4HBaer Hx
TIPHMEHEHHe,

[openky ¢ U3ay4atomyuMH Ha-
cajkaMH B BHIe Habopa MeTal-
JUYECKHX CeTOK He HMMelOoT 3THX
HepocTaTKoB. Bosplie Toro, npu
TexX Ke TeMJOBBIX Harpy3kax OHH
naiT Gojlee BBICOKYIO TeMnepa-
TYpPY HarpeBa H3Jy4yawolero Ha-
callka H, crepoBaTelbHO, OoJjee
BRHICOKYIO OTHady Telsla B BHJE
ayudactodl 3Hepruu (ko3 dunu-
eHT U3ayYeHud).

Ha puc. 46 npeacrapieHa ro-'
peJka HH(QppaKpacHOro usayue-
HUf C TeIJIOBOH Harpyskoil
3200 xxaafu uncrutyTa MoOcras-

npoekr. ['opedka COCTOMT M3 CMECHTeNbHOH KaMephl, MHXKeKTOpa H
MeTaJJHYecKux CeTOK (OrHeBOM Hacalok).

146
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Puc. 46. T'opeaxa HHQpaAKpacHOTO H3Jy4eHHMs C TEIVIOBOH Harpyskoil
3200 xxaa/e (3518-01-00)

CmecHTenbHas KaMepa NpPeACTaB/seT MPAMOYLOJAbHYIO LIITAMIIO-
BaHHY10 KOpoOKy, KOTOpasi OKaHUMBaeTCs HacaJaKOM, COCTOSILIIUM H3
TPEX CJOeB MeJKOosYeHcTOH ceTkd. COOKY B CMeCHTeNbHYI0 KaMepy
BBApeH NUJAHHADHYECKHH HHXKEKTOD AHaMeTpoM 28 mM W IJAHHON
165 mm ¢ dopcynkoit. Tnamerp orsepctusi bopeynku 1,1 mm, ten-
J0Bas Harpyska ropeaku 3200 kkaxfu, pacxop rasza npu QP =
=20000 xkxaa/m3 0,145 m3/u, Bec 1,28 ke.
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Ha puc. 47 nokasana ropenka I'K-27 ¢ meraannuyeckum cerya-
THIM HU3AyYalOMMM HacagkoM HHCTHTYTa 'mnpounnuras. Iopenka co-
CTOUT M3 KOpmyca, CMECHTeNds C HHXKEKTOPOM, paccekaTensd, clyxa-
mero AJAs paBHOMEDHOrO pacnpeleNeHus MOTOKAa ra30BO3MYIIHOH
cMecH B 30HY ropeHusi, QOpPCYHKH M H3Ny4aloOUIMX NOBepXHOCTeH,
COCTOSILI#X M3 JABYX CeTOK, pediekropa. [loaroToBneHHas ra3oBo3-
AyLIHAsi CMech, BbIXOMS Yepe3 OTBEPCTHS IpeJOXPaHHTe]bHOH H Ha-
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Puc. 47. Topeaka uHOpaKpacHOro H3ayueHHs C Me-
TaJJqHYECKHM ceTYaThiM Hacajkom ['K-27

PYXHOHl CeTOK, 3a:KHraercs HCKPOBLIM CIIOCOGOM OT 3JeKTpPOCBeuH,
YKpeTIeHHOH Ha pedaeKTope H30JAATOPOM.

B MOMeHT 3akHraHHs mnJaMsa TIPOCKAKHBAaeT Yepe3 OTBepCTHS
BepxHeH ceTkM MW [ajbHeHwH#i TpPOHECC rOPEHHA TPOHCXOAHT B
MPOCTPAHCTBE MeXKAY ceTKaMH. TeljoBasi Harpyska TrOpedKH
6400 xkxas/u; pacxon npupoaunoro rasa 0,75 m3[u, cxkuKeHHOro rasa
0,29 #%/u; maBnaenue mpupomHoro rasza 130 mm 800. cT., CEKHUKeH-
Horo — 300 mm 800. cT.; nuamerp oTBepcTusi HOPCYHKH npH pabo-
T€ Ha NPHPOJAHOM rase 2,4 mm, Ha CXKHKeHHOM — 1,6 MM, Bec ro-
peakH 9,5 ke.

Ha puc. 48 npuBefeHa NpHHUHNHAJbHA# CXeMa TOPeJKHM THMA
«®onapb» (KI'-16) unctuTyTa 'nnponuuras.

lopenka KI'-16 coctout us dopcyHkH I 1a5 CHKHKEHHOLO HJH
MPUPOLHOro rasa, HHKEKIMOHHOH KaMepH 2, cMecuTends # puddy-
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3opa 3, TOMouHO# Kamephl 4, pacceKkaTesds 5, H3Ayyalollell 4yryHHOH
HacalKy 6, mpeaoXpaHUTENbHO!A ceTKy 7.
, TIpupodHBIA. WK CKHUKEHHBIH ra3 Mo HU3KMM JaBJIEHHEM MOJ-
Boautcs K dopceynke. IloarorosienHas B cmecHTese ra3oBo3nyllHas
eMechb BBHIXOJHT Yepe3 NpeJOXpaHHUTe]bHYIO CeTKYy 7 B TONOYHYIO Ka-
Mepy 4, 3areM Yepe3 oTBepcTUs HacajiKa 6 Hapyxy. Ilpensapuren-
HOe 3ajkKuraHue Ta30BO3LAYIWIHON CMecH MPOU3BOJAHTCA HA IOBEpX-
HoCTH Hacajka. [Ipu sTOM naams mMpoHuKaer uepe3 ero OTBePCTHs
B TOMOYHYIO KaMepy 4, rjae NPOUCXOIUT OCHOBHOJ NPOHECC TOPeHHs.
Cropasi B TOonoYHoM oGbeMe, ra30BO3AYlIHasA cMech pacKajser 4Hy-

Puc. 48. ITlpununnualpHad cxema TOpelKH HH(pa-
KpacHoro uamayueHus tuna «@onape» KI-16

TYHHBIH Hacalok no TtemnepaTypsl 800° C, KOTOpH# CTaHOBUTCH
HCTOUHHKOM (M3JydaTenem) Tennosoil sHepruu. Ilepenaua TemnyoBo#
SHEpPTHH H3JyYeHHeM MPOUCXOAMT C HapyXKHOH H BHYTpeHHe# no-
BepxHocTe#l HacajKa 4epe3 OTBEPCTHS [JIs BHIXOAA MPOAYKTOB rope-
Hus. Huanunapuyeckuli YyryHHBIA HacaloK BHITIOJHEH C OTBEPCTHAMH
AMaMeTpoM 5 Ma u umarom Mexnay orsepctuamH 10 mm (Bcero 1670
oreepcTHil). Hacalok H3roTosisieTcss U3 KapolPOYHOro Ceporo yy-
ryia mapku CU 24-44, HapyXHYI0 [MAMHIDHUECKYIO TNOBEPXHOCTDH
Hacajgka oxafimasieT ceTKa crabuansaTopa TOpeHHs H3 HeplKaBsero-
wefi (Cr. 1X18HI9T) uau nuxpomoso#i (Ct. X20H80) cranei c pas-
mepom aueiiku 0,63X0,63 mm u ¢ koabdunueHTOM KUBOrO CeUeHHUS
0,48. T'openxa cHaGKeHa 3JeKTPOMArHHUTHHIM KilallaHOM C TepMo-
napofi ¥ 3anajJbHUHKOM.

B ee xoMnuiekT BX0oAAT nojcTaBKa, pe3HHO-TKaHeBHH pyKaB AHa-
MeTpoMm 14 mm 4. AauHOH 5 M, a TaKke XOMYTH [IJs1 KperieHus
waanra. [lpeumymecrsom ropeaku KI-16 asaserca To, 4TO OHa
fIpOCTa B H3TOTOBJEHWUU M YCTOMUHBA K JHHAMHUYECKHM yiapaMm H
subpanun. Kosadpdutent ee u3aydenuss Npu HOMHHAJIBHOH TemiI0BOH
Harpyake coctaBasier oxojo 70%.

Texnuueckne nannble ropenkuy KI-16 ciaepywomue: pacxon npH-
ponHoro rasza 2,5 m%/4; TerutoBas Harpyska 20 000 xxax/«; Kodude-
CTBO TemJa, nepemasaemMoro uaayuenuem 14 000—16 600 kxaa/4; Ko-
JHUECTBO Tenna B Mpoaykrax cropanus 3000 xxaxa/4; nuamerp oT-
pepctust GOpCYHKM 4 Mm; BHCOTA C TIOACTABKOH HawboJbuias
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1380 mm; naumenbiass 1080 mm; maeiaeHue rasza 130 mm 600. crT.;
I¥MaMerp TYHHeJds TOMOYHOH Kamepw 219 wmm; obmui Bec
22 ke. '

Ha puc. 49 noka3zana ropejka ¢ MeTaJVIHuYeCKHUM H3JIyyaTeleM
O. 3. ByJye. Ona cocToUT U3 cMecHTeAbHOH KaMepH I, BKJIOHalollei
Bo3ayxomnojapatenb 2 H
rasonojgaBateab 3, Ha-
cagka 4, KOoTopelil mpH-
KperjleH K BepXxHeHl ua-
CTH CMECHTEJLHOH KaMe-
pH I, U MeTaJIuYeCKOH
cetky 5. CoTHl 6 HacaJKa
o6pa3oBaHbl Meperopo-
KaMH 7, HephneHuKyJasap-
HBIMH K ceTke 5, Bosayx
B CMECHTEJBHYIO KaMepy
I BcaceiBaeTcsi MOTOKOM
raza. CropaHue cMecH
OCYHIECTBJISIETCA Ha CET-
Ke 5. .

Ha puc. 50 mokasa-
Ha ropeJjika ¢ u3Jjaydaio- Puc. 49. T'openka HH(paKpacHOro H3IyyeHHA ¢
Hiel [OBEPXHOCTbIO [,  METa//HYECKHM H3JydaTeleM COTOOGDa3HOro ce-
cocrofames u3 ABYX CJO- HeHHA B IL1aHe
eB XapolpoYHO# peuleT-

6 7 3

ku. B xopnyce 2 ropenku Y 7 8
ycTaHOBAeHa mepdopH- 4 - 4
posaHHas auadparma 3, e [f J =
pasjgeJawmas ero Ha ‘ 2
1Be KaMephl: BbIpaBHH- 3' 5 — -

3 7 3
BaIOLIYIO 4 U CMeCHTeb- [ 0000000 El -3
Hy1©o 5. B uneHrpe aua- 0000000 -8
dparme  paBHOMepHO 0000000
pacnpeneseHHl  OTBep- ' 0000000
ctust 6. COOKy Kopmyca 8 8 8 8 8 8 8
HaXOJMTCA CMECHTeNb 7, 0000000 [
HMEIOIUA B  CeUeHHH ==l :

»

bopMy MJI0CKOro MpsaMo-
yroabHukKa. B pacuu-
pslomedics BXOIHOH Ya- Huc. 50, Hsayyamomas ropeixa c Gospliofi To-
CTH cMecHTels paCﬂOJiO' BEPXHOCTBIO H3JIO};]'JCHHHH, COCTOAIEH H3 ABYX )Ka:
’KeHa rasosas Tpy6a & ¢ | POTPORILIX: peierox.

comiiaMu 9 miig BHIXOZA

rasa. Boibwass piuHa cMecHTENBHON KaMepsl 1aeT BO3MOMKHOCTb
XOpOlO MepeMemuBaTh ras ¢ BO3AYXOM H BHIDABHHBATb CKOPOCTh
MOTOKa W €ro JAaBJleHus MO BceMy CeyeHHio KaMephl. B Bmpasnu-
Balomle# KkKaMmepe MPOUCXOAWT JalbHeHmass MOATOTOBKA CMeCH.
CMech MPOXOAUT Yepes HIMYHAIOUIYIO PelleTKy C PaBHOMEPHOH CKO-
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pOCTbIO M HaBJEHHEeM, YTO obecreyuBaeT paBHOMEPHBIA HarpeB H3-
Ay4aomed NOBEPXHOCTH.

Ha puc. 51 mpeacrasieHa ropeixa, ofecneudBalomias BbBICOKOE
KadecTBO rasososfymHofi cmecd. OHa cOocTOMT M3 Kopmyca I, 3a-
KPHITOrO CBepXy TJIHTOH H3 TPAMOYTOJbHbIX CETYATBIX OTpaxKaTelb-
HbIX 3KpaHOB 2, 3, 4 U B3aUMOJEACTBYIOLIErO C HUMH U3NYyYaiolero
3KpaHa 5. DKpaHbl M3roTOBJIEHBl M3 TPOBOJOKH HUKENEBOTO CIVIaBa.
Ipu 3TOM 3KkpaHbl 2 ¥ 4 BLINOMHEHH W3 6oJiee TOHKOH NPOBONOKH,

yem 3KpaHul 3 ¥ 5. Hux-
A b 5 HAfl YaCTb KOpIyca HMeeTr

A
o] _° A\ e o BNIaJMHY 6, K KOTOPOH MpH-
oM — il g x COEJIMHAETCA  CMECHTEeNb-
N L 6 x was Tpy6ka Benrypu 7.
A \ . IIpu npoxoxneHun depes
2 Y ]

Hee Ta3 ¥ BO3AYX YaCTHYHO
3 2 7 9 8 NepeMenuBaoTcs 1 MoCTy-
NalT BO BHaJUHYy, TAe Ta-
30BO3[yIIHAs cMechb HaTal-
KHBaeTcss  Ha CTeHKy &.
[Mpoucxomur  3aBuxpeHHe
CMeCH, croco6eTByOLIEE
Haubonee riaybokoMy ee
nepemMelnBaHuIo nepexn
BxoaoMm B Kamepy 9. Cmech
cropaer B ‘Kamepe I0. He-
KOTOpoe KOJHYeCTBO TeMia
norJjoaercs CTEHKaMH
Kopnyca H BnafuHbel. Cme-
cdTeNpHas TpybKa Harpesa-
eTCsl MeHbIle, TOCKOJBKY
OHa pacnojoXeHa BHE KOp-
nyca. Pacmupenue raso-
Puc. 51. Topeaka ¢ usavyawliell IJAHTON BOSI[yHI"HOI/I CMECH, TOCTY-
M3 METAMJIHUECKHX CETOK nampiinen BO BIAJAMHY B CO-
YeTaHUH C TypOyJeHTHO-
CTbIO, ofecneynBaeT NOJ-
HOe nepemellNBaHMe raza ¢ BO3AYXOM U PaBHOMEDHYIO Iojgady CMme-
CH TO BCCH TOBEPXHOCTH 3KpaHa 2 TpPH OJMHAKOBOM [aBJeHHH.
310 crnoco6CTBYET PaBHOMEPHOMY HarpeBy H3/y4aloInero 3KpaHa.
MoxHo HakJaAbiBaTb MeTalJHYeCKHe CeTKM OfHAa Ha Jpyryio
TakuM 06pa3oM, YTOOH NPOBOJIOKH OJHOH pemieTkH OblIH pacnono-
KeHBl HaJ KJIeTOYHbIMHM TIPOMeXYTKaMH IpPYrofl.' 3to cnocobeTByeT
posee 3hGeKTHBHOMY H3JYUYEHHIO ¥ JyYlleMy OCTHIBaHHIO BHYT-
peHHe#i pemieTKH. BHYTpPeHHIOIO TIOBEPXHOCTb TOJIOBKH TOPENKH pe-
KOMEH/JyeTcsi BLITONHATH U3 aJIOMHHHA, YTOOb yMeHbIIHTL H3slyue-
HHE BHYTPH rOpENKH.
Ha puc. 52 u 53 usobpakeHpl ropesky C BeTpO3alIUTHLIM YCT-
poiictBoM. openka (puc. 52) umeer cmecHTelpHyi0 Kamepy I, Ko

&
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TOpas 3aKpbiBaeTcs uajdydawomedi mautod 2. ['as nmogaercs s xamepy
yepes (GOpCYHKy 3, a Bo3nyx — mo TpyGe 4. [IpomyKTwl cropanus
oTBOIATC N0 Tpybe 5, pPaCNoONOXKEHHOH B GOKOBOH CTEHKE OTKpBI-
Toro Koxyxa 6. ['openka umeer pedaexrop 7. Tpyba mfda nomsona
BO3[yXa COeIHHEHa C KOXKYXOoM pedJeKkTopa, OTKyla 3acachiBaercs
BO3JYX mJs ropeHus. JlaBlienne Berpa, AeHCTByIOLIEEe HAa BHELIHIOO
CTOPOHY TOpeJOYHOro Hacafxa, uepes Tpyby 4 U CMECHTENBHYIO Ka-
Mepy I mnepemaercs M Ha BHYTPEHHIOIO
CTOPOHY HacajKa. [las GoNnbIlero cHuxe-
HHS OTPHIATENbHOTO BJHSIHHA BeTpa Ha
ropesky pedaexkTop 7 3aKphlBalOT 3Kpa-
HOM M3 TIPOBOJIOWHOH CeTKH 8, a matpy-
60K mJ1s BHIXOJA TNIPOAYKTOB CrOpaHHs
3aMUMINAIOT KOJINadykoMm 9.

Puc. 52. Be'rpoyf:'roﬂquaaﬂ rope/ka Puc. 53. ['openka ¢ BeTpo-
C BHpPaBHUBAOWIUM JaBJ€HHE YCT- JalliUTHRIM  TIpHcnocobJie-
poricTBOM HHeM B BHjue TIyGoKoH

pemeTkH

[lopeaxka (puc. 53} umeer xopmyc I, cmecutelbHylo TPy6Ky 2,
H3Jy4aolyI0 NMOBEPXHOCTb 3 M3 ABYX MEeJKHX TPOBOJOYHLIX CETOK,
yIepKHBaeMYio (aaHuem 4 H COTOBYIO pemetky & H3 CTalbHBIX
naacTuH. Pasmep cor 20—25 mu, suicota naactud 15—925 um. Takas
KOHCTPYKIHA pPelleTKH CNeco6CTBYeT CBOGOIHOMY YAAJEHHIO TpO-
AYKTOB CropaHuss OT H3Jyqaiomell TOBEPXHOCTH M TPeNATCTBYeT
neicrsHio 6oxoBoro Berpa. Harpesasich 3a cyeT ropsiuMx rasos, pe-
meTKa CTAaHOBHTCS AOTOJHHTENLHBIM HCTOUHMKOM H3aydeHHd. Cre-
NeHb HarpeBa MJacTHH 3aBHCHT OT HMX TOAmMHAL [lracTHHH ToJmn-
Ho#i 0,5 mm HarpepaloTCs 10 KpaCHOro KaJjeuus. Pewerka srimoana-
€TCsl U3 OrHEynopHOro MartepHala, He o6pasyioOmero OKaJHHBHI
Pemerka Moxer uMeTh H Apyryio KOHCTPYKuHIO: TIPSAMBIE 6 U BOJNHH-
CThle 7 TIOJOCH CBapHBAIOTCS TOUEUHOM CBapKoii, B pe3yibTaTe 06pa-
3y10TCA AYeHKH TPeYroJbHOro ceveHns. Pemerka MoxeT 6uITh 06pa-

30BaHa 'OJIHUMH BOJIHMCTBIMH 1OJOCaMH 8, KOTOPHE COTMpPHKACAIOTCH
BEpLIHHAMH.
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KepaMuvueckune yameyHnle H Koableofpa3Hble ropeakn. Kepamu-
4yeckHe paJHalHOHHble [ODEJKH pa3feNsloT Ha OJHOMNPOBOJHBIE C
nojlayeli ra3oBO3/YIIHOA CMECH, MPHULOTOBJSEMOH B ClEHHANbHBIX
CMecHTeNsIX, U ABYXIPOBOAHLIE ¢ Pa3flenbHOH mopaueil rasa H BO3-
- AyXa mop faBjieHHeM. B TaKHX ropeskax cKHTalOT rasbl C BHICOKOH H
HU3KOH TensoTo#l cropanus. B KepamMuyecKHx ropejkax ra3oBo3ayll-

%
!

%

i o

presisei re i
o] NS

(AN —

g

fa3so0-8o3dywnasn
cmecsy

Puc. 54, Topenxa c uaute-

obpasabplM  M3JyYAIONIHM

HacaiixoM, paboTaIoLIAM

Ra TNpeIBapHTeJbRO HOJ-

roToBJeRAON ra30BO3AYIN-
HOH cmecd

{ —mrynep ans DOABOmA ra-

30R03qymHOA c¢MecH; 2 — pac-

npelenuTebHbL! KOJMAayoK;

3—vyama u3 OrHeynOPHOro

Mateprana; 4 — obayyaemoe
H3Jelne

Has CMech cropaer Ha pacCKAaJeHHOH Ke-
paMuyeckoyt (MOHOJHTHO!) MOBEPXHOCTH.
Kosdduuuent HanyyeHHsa kepaMHUYECKoi
MOBEPXHOCTH Bhillle, YeM y rasosoro ¢a-
Kejna. YcTaHOBKH, 0GOpyROBaHHHE Kepa-
MHYECKHMH ropeixaMHi, obecneuHsBaior
HHTEHCHBHLI/I HArpeE H BBHICOKYIO MpPOH3- -
BOJZHTENLHOCTD. _

Ha puc. 54 noxaszaHa yameyHast OX-
HOMpPOBOJHAsI [OpEeNKa, paclpoCTpaHeH-
Hasg B [POMBLILIIEHHOCTH. 3Ta ropenka
BHIMOJNIHEHA B BHIE KepaMHUECKOH walu,
B KOTOPYIO Yepe3 pacrnpeneauTe/lbHb Ke-
paMHuecKHil KOMMayox oJaercs MoJ 1aB-
JeHuem 2000 mm 800. cT. roToBas raso-
BO3LYIIHAs cMech ¢ KoadduuuenTom us-
6uiTka Bosayxa a =1,05. OrHeynopHas
qama ¥ KOJAMauyoK BHIMOJHAIOTCA H3 cMe-
CH OKHCH aJIOMHHH H KDEMHHEBOrO aH-
THADHAA UNH APYTHX OCHEYNOPHBIX Mare-
pHaJIoB, CTOHKHX K TeMmmepaTypaM [0
1800° C. CTta6unbHOGEL rOpeHHs JOCTHTa-
eTcsl 3a cUeT OMbIBAHHSA MOBEPXHOCTH Ya-
IIM CTPYAMH Ta30BO3AYIIHOH CMeCH H
BLICOKOH CKODOCTbIO HCTEUEHHST 3ITHX
cTpy#t (100 m/cex) u3 menefi Konnauxa.
TeMnepaTtypa Ha MOBEPXHOCTH YAIIH CO-

craenser 1400—1500° C. I1pu Takoi Tem-
nepaType OHAa CTAHOBHTCS MONIHBIM H3JyyaTeJeM TenjoBOH SHEprHH.
Ilpn HeoGX0AUMOCTH MOMYyYEHHS BOCCTAHOBHTENBHOH HJH HEHATpalb-
HOW cpeinl IOJ pachnpeneldUTeNbHBLIA KoAnadoK (mocne pasorpesa
yamu) mogaercs raszoosjyiiHas cmech ¢ a<l. )
Yameo6pasnas ropenxa, NokasaHHas Ha pHC. 55, mpeaHasHauye-
Ha JJI9 CXKHraHHS PasAHyHbIX BHAOB razoobpasHoro tonausa. M3my-
YaIOKi Hacal0K rOpejKH BHITOJHEH H3 OTHEYNOpPHOrQ MarepHasa.
Ha suyTpennefi nosepxHocTH Hacajaka / HMEIOTCS KOHLIEHTPHYHO pac-
MONOXeHHble BlIaAHHB U BhieMKH. OHH cO34aI0T YCTOAYHBOE rOpEHHE
B LIIMPOKHX Mpejenax H3MeHEeHHs [aBlieHHs rasa. Pacnpenenurend-
HOE YCTpPOHCTBO COCTOHT U3 TPyObl 2 M HaKOHEWHHKa §, MEXIY KOTO-
PBIMH pacloaoXKeHH nonaTku 4, pazbusaiomue MOTOK ra30BO3AYII-
HO#l cMecH Ha OTHENbHBE CTPYH. '
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Ha puc. 56 mokasaHa Jpyrasi pacnpocTpaHeHHas 3a PyGexoM
KOHCTPYKLHS H3Jyuyalonledl ropeskH, paoTamoollass Ha INpeJBapH-
TeJbHO MOJTOTOBJEHHOH rasoBo3aymHOH cmecH. OHa OTaHyaercs
OT PacCMOTPEHHLIX TOPEJIOK KOJblieo6pa3HO# GopMOH Hacajka H pe-
TYJHDPYIOUIHM rasopaclnpeleJHTeNbHEIM KOJANayKoM, H3TOTOBJIEHHBIM

H3 XapOMPOYHOTro YyryHa. Jra
ropesika MoxeT paGoTaTh Ha
HH3KOM H CpefiHeM JaBJEeHHAX
rasa.

T'openku® nerko peryiaupy-
IOTCd, HO IIpH paboTe nMpHMeEp-
Ho Ha 509 HoMHHaJbHOH Ten-
JIOBOH HaTPY3KH TeMIepaTypa

_Hacazka najgaer. EcaH ropea-
KH Paclo/IOXeHb B 3aKPLITHX
H COXDaHMOUIHX TEIJO KaMe-
pax, TO IOHHXeHHe TeMIepa-
TypHl, a CJelOBATENbHO, H
yMeHbllleHHe KOJHYeCTBa H3-
JIy4eHHOH HMH 3HEPTHH He Tak

Puc. 55. I'opeska ¢ opeGpeRRBIM uaeo6-
pPa3HbIM RACaJKOM

3aMeTHO, KaK INpH pPa3MemnleHHH TOPeJoK B OTKPHITOM IPOCTPAHCTBE.
Takne ropeNkH NIPHMEHSIOT B KauyecTBe OTAEJNbHHIX H3JyvaTe-
Jeil HIH B BHJe naHesell, COCTOALIHX H3 Habopa MaJHX TOpeJoK,

2

Prc. 56. Topenka ¢ ko.abueo6-
pasmbIM Hacajkom, paboraromas
Ha TpeNBAPHTE&IbRO MOArOTOB-
JIEAROH TIa30BO3AYIIHOH CMecH
1 — yama wu3 OTHeyNopHOro MaTepha-
na; 2 — pacnpenesHTenbib#  KoJsmna-
YOK n3 XKapocToiKoro yyryma;

3 — mTynep AJf MNOABOAA Ta30BO3-
Ayuinoit cMmecHn

06pasyIomHX CIJIOMHYIO H3Jy4alo-
niylo noBepxHocTb. KepaMuueckHe
TOPEJKH IIOJYYHJIH IIHPOKOE pac-
IPOCTPaHEHHE B II€Yax CKOPOCTHO-
r0 HarpeBa HenpepHIBHOTO JeHCT-
BHS, @ TAKXE B TYHHEJbHBIX Ieyax.

ManeabHpie (ON0YHBIE) TOPEKH
HHpaKpacHoro H3aydeHHA. YToOwi
IepenaTh TEmIo GOJBIIHM IIOBEPX-
HOCTSIM, TOpEJKH COGHpAITCa B
GJIOK — NaHeNMH, MeXAYy KOTOPHIMH
IIOMELIAIOT MJHM TPaHCIOPTHPYIOT
HarpeBaeMbie H3jenHA. Huxek-
HHOHHAS ‘M3yYalomas NaHeJbHasg
ropenka H3o0paxeHa Ha puc. 57.
,OHa paccyHTaHa Ha CXKHMTaHHe rasa
C TeIVIOTOH  CropaHHsl  OKOJIO
13000 xxaxa/m3. T'a3 u3 ¢dopcyHKH
IIOCTYNaeT B CMeCHTeNb, Tra30BO3-
AymHas cMech (¢ K03GHIHEHTOM
H30LITKA BO31yXa B IIpefenax
1,05—1,1) momapaet B pacupeneny-

TeJNbHYIO KaMepy. [lajee mo cTa/ibHBIM Tpy6KaM [a30BO3AylIHAs
CMeCb MNOCTYNaeT B TyHHeNH, TAe cropaer, He o6pasys BHel-

HuX ¢akenos. I'openoyHrie Hacanke (maHenH)

H3TOTOBJSIIOTCS
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H3 KepaMHYeCKHX IPSIMOYrOJbHHX IIpH3M CJAEAYIOUEr0 COCTaBa
(B8 % no o6bemy): maMoT kaacca A-70, maTHeHCKasi — raTHeHcKas
rauHa 24—26, ac6ecr 4—6. Kepamuka ycroiuusa go 1700° C. Ilpo-
MeXYTKH MeXJy COOGpaHHBIMH B IlaHeJqb NPH3MaMH CIyXKaT TEMIe-
PaTypHBIMH IIBAMH, KOTOphle IOBBHIAIOT TEPMOCTOHKOCThL IaHEJH.
[lanenpHEle M3AyHaAIOLIHE TOPENKH WIHPOKO PACIPOCTPAHEHBI AJA

8
1 ]
i :
':*3\ ~Mecmo
i : MapKu- -
poBKu
ot — |
|
A
I Sy
Puc. 57. TlarenbRas W3nyuaiomas ropesika CpelHero JaBleRnsd

tuna ['BII

x
dy— uapyxubli auamerp TPYGKm B Mm; S — TOJIMAMA CTEeHKH TPYOKL
B MM

HarpeBa TpyOuaThix Ieueli B HedTenepepabaTuiBaloniell NPpoOMEIIIJIEH-
HocTH., OHM TaKXe MOTYT NIPHMEHAThCA W B TONKAX KOTJOB B BHIeE
NOOBBIX M CTEHHBIX NaHendell M AJd cymusa. TeXHuueckas xapakre-
PHCTHKA WHXKEKIMOHHOH MaHEJbHOH W3Jydalollell rOopeskH IIpHBe-
IgeHa B taba. 16.
Ta6awsua 16
Texnuueckass XapakTePHCTHKA NMAHEJNbHOR M3Jyualoned ropeku

cpeaHero pasaeHuss tuna ['BII

X

[ i=]

Tenaosag §'°
HI;I}IIPCI?P?Q “al"py?"‘a ‘{;I's B MM | = g“: teum|g ﬁw B iu B JI:M Ecl?e

B KKQA[H § s El
I'BII-35 35000 * 6% 1 100 500 126 85
I'BIT1-55 55000 | } 144 605 150 10
T'BI1-85 85 000 100 500 | 135 | 82
I'BII-120 120 000 144 605 150 108
xX1,25 50 740

I'BII-140 140 000 8 100 500 125 89
' BIT-200 200 000, 144 605 150 124
I'BI1-280 280 000 . . 196 ) 500 125 94
I'BIT-400 400 000 } 10X1,25 | 289 | 35,7 | 945 | 605 150 131
I'BIT1-530 530 000 365 500 125 100

Ha puc. 58 npexncrasiena paguanuoHuas cMecuTeabHas Topeaka
cucreMst 'oponoBa u UepkuHckoro. OHa MOXKeT GBITh HCNOJIb30BaHA
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AJISl ONANHBAHHA M CYIUKH TKaHeH. ['openku COGHpaloTCs H3 OTHe/b-
HbIX KepaMHYeckHx GJIOKOB, KOTOPble YCTaHABJHBAIOTCA HA MyIyH-
HOM KOpIyce ropesiki, YKPEIVIEHHOM Ha paMe ras3oolajuBaouieit
MaUIHHBL. JTH TOPeKH MOTYT II0OBOPAUMBATLCSA BOKPYT CBOEH OCH 1J5
aBTOMATHYECKOTO WJIH PYYHOTrO OTBOAA PacKajeHHOH NOBEPXHOCTH
B CTOPOHy OT TKawu. ['a30BO3AymIHas CMeCh BHIXOAMT YEPE3 OTBEP-

ol pJ

m |
= 75—@ 1

Puc. 58, I'azoBas papnanKoBRas ropejka J/if ONan#BaBus TKaHed

bt d

crua guamerpom 3 mm. lopenka paGoraer B KOMIJIEKTe C ABYXIPO-
BOAHLIM HUHIXKEKIIHOHHbIM CMecuTtesJeM KOHCTPYKLIHY HUCTHTYTA
Cransnpoekr. ['azoBosayliHas cMech CXKHraercs B LiesnH, obpaasye-
MOit ABYMS PAgaMu NPHUMBIKAWOIGHX APYT K APYry (acOHHBIX OTHe-
YHOpHBIX 6J10K0B. IIpoAyKThI CrOpaHus, BHIXOAAIME U3 INEJH H Ka-
Mepbl TOPEHMS, OMBIBAIOT BOTHYTYIO IIOBEPXHOCTH OIHEYIOPHOTrO
OTpaxKaTeJss M HarpeBaloT ero 10 TeMIepaTypsl, Bri3biBaoliel Telo-
Boe H3JyueHue, McnpiTaHus pajHANHOHHON rOpejKd IOKa3andu, 4To
KOJIHYECTBO TEILJIA, IONYYAE€MOr0 B BHAE JYYHCTOH 3HEPIHH, COCTABH-
J0 10 56% B 3aBHCHMOCTH OT TEeMIIEpPATypsl H3Jayualolieli NoBepX-
HOCTH; IIOTHOCTb 06ayueHusa — 150 000—202 000 xxa.z/m2.

[abapuTHele pasMepbl M TeXHHYECKAA XapaKTEPHCTHKA TOPEJIOK
npuBegeHst B Taba. 17 u 18.

Hudpaxpacubie uaaydareau ¢ nopucroli KepaMuko#. Ilpu mc-
NOAb30BAHHH Ta3a NOBBLIEHHOTO AABJAEHUS NPHMEHAIOTCS H3/Iydalo-
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. Ta6awua 17

la6aputHbe pasMepn ra3oBod paauallMOMHON rope’ku
AJg ONAJNMBAHUS TKAHM B MM

Topeaxa L I A Dy | Dy | Dy |gur.

Becs
Ke

¢

0341-01 | 2400| 300 157 | 2250 | 2856 | 2394 | 2387 | 7 | 18] 100| 100|220 685 | 8
0341-02 | 1400 | 300 | 162 1260 | 1856 | 1380 (1374 6 | 14| 70| 68| 160| 461 | 4

Ta6awua 18

TexHHueckasi XapakTePuCTHKa ra3oBofi PAAHANMOHHON TOPETKU
JJIsi ONaJHBAMMs TKaHM

TIpupoamuiit ras
QP=8500 xras/#® Bosayx
Tenosas
Topeaka Harpyska paBACHHe Bec B xe
B KKGA[% pacxor ‘| xaBaenneraza | pacxox nepex cme-
rasza B M°/4| B mm 600. cm | npu a=1,2 |, cuTeaeM
B MM 800. cm.
0341-01 160 000 18,8 0—80 240 400 88,8
0341-03 104 000 12,2 0—80 156 410 144,2

[IHe HacajKH, BbIMOJHeHHbe H3 XaPONpPOUHbIX MNOPUCTHIX MaTepHa-
JIOB, HAanmpHMep KepaMHKH. B 3TOM ciyuae npenBapHTesbHO MOATO-
TOBJIEHHAS1 OJHOPOAHAs I'a3oBO3AyWIHAdA cMeCb ¢ KO3(p¢HIHEHTOM
130bITK2 BO3AyXa a > | NpPOXOAHMT mO OTAENBbHBEIM MOpaM, o6pasy-
IONIMM CHCTEMY Y3KHX HCKPHMBJIEHHHX KaHaJ0B, 3aKaHUHBAIOMIMXCSA
y [OBEPXHOCTH pacIIHpeHHHIMH KaMepaMH CrOpaHHs.

Ilpn nopkHraHuuM cMecH Haj XxoJojJHOH mnauToH oOGpasyerca
60JbIIOE KOJHUECTBO KOPOTKHX ¢haKesoB, KOTOPHE IPH pa3orpese
Hacajka Ha HEKOTOPYIo I1yOHHY CTAHOBATCA HE3aMETHBIMH [Jif Tyia-
3a. [loBepxHOCTb Hacajgka mpH 3TOM IpHOGPETAaeT OPAaHKEBHI I{BET
H CTAHOBHMTCA MCTOYHHKOM TEMJOBOTO HanyueHus. CxeMa H3nyuyalo-
meil Topenku ¢ KepaMuueCKHM NODHCTHIM HacajKoM NpHBEJeHa Ha
puc. 59.

SKcnepﬂmeHTaJlebre MCCJIEIOBAHMA NMO3BOJHIH yCTAaHOBHTD, UTO
MOPHCTBIA Ta30NPOHUIIAeM bl KepaMHUECKHIT Haca 0K MOXKHO npHMe-
HATb [AJ19 MOBEPXHOCTHOIO CXKHUTAaHHA NPHPOLHOTO H CXKHUXKEHHBIX
YIJIEBOAOPOIHBIX Ta30B 6€3 NPOCKOKA MJaMEHH, a HCIHTAHHS OMbIT-
HO#l ropesnkH, o60Py10BaHHOH TaKHM HacaiKOM, [okasaJi, 4TO OHa
YCTOHUHBO paboTaer jake NpH MOPBIBaX BETPA cO CKOPOCTHIO 9—
11 m/cex. Tlpn ropH30HTAJBLHOM PaCHONOXKEHHH TOpeJKH (HacaakoM
BHH3) M CKHraHuM mponau-6yrana (Q@ =22000 xxas/m®) TeMunepa-
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Typa HapyXHOH (H3/1y4alolled) MOBEPXHOCTH Hacaaka [IOCTHIJA
1100—1200° C.

MexaHH3M TOpPeHHS ra3000pa3HOro TOIMIHBA Ha NOBEPXHOCTH KO-
PHCTOTO Ta30IPOHHIAEMOr0 OTHEYMOPHOTO KepaMHueCKOro Hacajka
3aBHCHT OT CJeAYIOIHX (akTOPOB: a) XHMHUECKOil KHHETHKH Iaso-
BbIX peakiiuii B 30HE TOPEHHd H B IpegmiaMeHHO# 30He; 6) aspo-
JHHAMHKH B 30HaX TOpPEHHA M PaclpOCTPaHEHHS NPOAYKTOB Cropa-
HHA; B) TemoOGMeHa MEXKAy 30HOI TOpeHHS H OrHeBOH IOBEPXHO-
CTBI0 Hacajgka, a TaKxke MeXy CBeXell ra3oB0o3jyIIHOU CMEChIO,
IPOAYKTaMH CTOPaHHSA H OKpyXKalomieH cpenoil.

3 —}/ 2

803dyx r
—

2k

las

\ !
}

3 < s
/1 J

l

Puc. 59. Cxema BHKEKIIHOHHOH rOpeJKH C NMOPUCTHIM Kepa-
MHYECKHM HACalKOM

1 — nopHCTHM KepaMuyecKH#l macalok: 2 — KOPNYC; 3 — CMECHTe b,
4 — dopcyHnka

QU3HKO-TEeXHHUECKAs XaPaKTepHCTHKA NOPHCTOH KEepaMHKH 3a-
BHCHT OT TEXHOJIOTHH ee H3TOTOBJICHHA (TpaHyJ0MeTpHUECKHI cOCTaB
HamoJIHATeNs, TeMnepaTypa OGXKHra, NaBJieHHe IPECCOBKH).

QU3HKO-TeXHHUECKHE XapaKTEPHCTHKH KepaMHuecKHX Macc,
IpeiCTaBNAIONINX TEeXHHUECKHH HHTepec, nmpeiacTasjeHn B Taba. 19.

Caenyer OTMETUTh, UTO AJ5 GOJbIIMHCTBA HCNMBITAHHEIX KEPaMH-
UeCKHX HacCajJKOB H3 YKa3aHHHX Macc TeMIepaTrypa ThLILHOH CTOpO-
HBI HacajKa NpH yBeJHueHHH yAeJbHO! Tel10BOH Harpy3Ky a0 500—
530 TeiC. KKQ.A/M? -4 TOCTOSHHO YMEHbIIAETCS, Y4TO CBHAETENBLCTBYET
0 npeobjangaHdH CKOPOCTH OTBOjA Tella NOTOKOM Ta30BO3AYyLUHOH
CMecH Haj CKOPOCThIO MOABOAA Tela U3 30HH TOPeHHUs. YBeJHueHHe
TEIJIOOTAUH B POHHLIAEMOM MEJKO3EPDHHCTOM HacajKe NPOHCXOAUT
IO IBYM IpHYHHAM: BO-NEPBbIX, YBEJIHUHBAETCA OTHOLIEHHE MOBEPX-
HOCTH TOpHCTOH cpeabl K 06beMy; BO-BTOPHIX, TEMJOOTAA4a Ha ejH-
HHIYy OBEPXHOCTH Takxke yBeanuuBaercs. IlostoMy rennooTgaua or
¢$poHTa nJaMeHH pacTer A0 TeX NOP, NOKA PACHpocTpaHeHHe IjiaMe-
HH CTaHOBHTCA HEBO3MOXKHbIM. Pa3Mephi 3epeH (1mop) HONKHBI GHTb
TaKHMH, IPH KOTOPHIX NJaMs He MOXET PaclpoCTpaHsAThbCA B TAYyGH-
Hy Hacajgka. PaspaGoTaHHble mOpUCTHIE MACCH ABJSIOTCS J0CTATOY-
HO HuyJ€XKHLIMH OTHEIPErPajMTe/sIMU [IPH HEBHICOKHX TEMIIEpaTypax
OKpyKaoued cpembl.

Ayanus nONy4yEeHHBIX TEMJIOTEXHHYECKHX H THAPABJIHYECKHX Xa-
PakTepHCTHK C yUeTOM moOKasaTesnell MeXaHHYECKO# NMPOYHOCTH M03-
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BOJISIET PEKOMEHIOBATh AJi1 BHEADEHHsT KePaMHUeCKHe MaccCh 4-3r

H 16-5.
Ta6aunga 19

PusuKo-TeXHHYECKHe MNOKasaTedud KepaMudecKuX Mace

R g R | e £ 52 . 2 a

83 5ol B3 iz | = |y |%.| = |8
DlET B e el (B s s [R5
2 (=852 | S5 | ¢ S22 | . | =% 4 |@
o | 22| g5 | E g2 | & 3 g | 2% |usgl ¢ | %
T | 28| 52 | 23| 58| | 8| 2| &% |28 3 |2,
= HS | &€ |Xa| 48 | Aa | &a =t On |FES5a| & |OS
la 75 1 1350 [ 3,5 7 5 1,37 113,5 | 2,29 —~—  l350—420{ 167
16 100 | 1350 | 2,15 — — — |16 — — — —
2 100 | 1880 | 2,5 7,81 6 1,17 [ 16,251 2,2 10,4 |250—300| 169
4-2 75| 1380 | 2,251 7,7 8,7 11,26 |18 — 7,5 126 —_
4-3r| 100 | 1440 |2 7 8,91 1,06 {20,73] 1,95} 12,4 | 210 —_
It-B | 100 | 1440 |2 ~ 2 e 2 =] =
16-3 | 100 | 1350 | — { 15,1} 23,1} 0,69 |30 — 15 — 167
16-5 | 100 | 1350 |[2,25]| 15 18,51 0,91 32,57 | 1,73 | 24,2 | 270 | 175
17-8 75 1350 | 2 4,51 10 1,01 121,98) 1,92 | 28 270 | 165
18-38 | 100 | 1350 |2 11 -|10,5|0,81|17,5 | 2,04 | 21,6 — 165

B TIlonbckoét HapozHoit PecniyGanke paspaboTaHa TeXHOJOTHS
H3TOTOBJIEHHSA KepaMHYeCKHX NMOPHCTHIX INIMTOK, KOHCTPYKLHA KOTO-
pBIX mokazaHa Ha pHC. 60. [IAHTKY H3TOTOBJSAIOT M3 CMECH, COCTOS-
niedt U3 2 yacTeil ceprneHTHHA, 4 yacTeli IAMHB H | YaCTH OKHCH anio-

>

Puc. 60. JIpyxciofiRas mopHcTasi KepaMuuccKas
TUIHTKA

MHHHA ¢ go6aBjeHHeM B KauecTBe kKaTanusatopoB 2% Cry0s, 0,1%
NiO. Cmech yBna’>KHAIOT, GPHKETHDYIOT, BEHICYIIHBAIOT H OGXKHTAIOT
npu 1200—1300° C. ITonyuennbie GPUKETH IPOGAT HA 3epHA C rpa-
HYJIOMeTPHYECKHM COCTaBOM 0,8—5 MM, U3 KOTOPHIX OTHEAAIOT hpak-
uny grameTpom 2—4 u 0,8—1,3 #xu. 3epHa CMEMHBANT C BAXKYIUM
MaTepHajoM, COCTOSINIHM H3 CMeCH OTHEYNMOPHO! I'JHHBI, CePIeHTH-
Ha ¥ OKHCH aJIOMHHHA B BECOBOM OTHOWIEHHK 5 : 3: 2 ¢ go6aBieHneM
40% Boae. H3 noayueHHOH MaccChi IPeCCYIOT Ke€paMHyeCKHe ILIHT-
KH. Kpynuoaepuucratit ciiofl (80—85% ToMmMHB NHTKHE) GOpP:yIOT
M3 Macchl, cofepxameht 75% 3epen guamerpom 2—4 mm H 25% Ba-
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Xymero MarepHana. Menkoaepuucrait cnoft (15—20°/, ToapiMHb
mIHTKH) cocTouT H3 809% 3epen nuamerpoMm 0,8—1,3 mm u 20%
BAXKymeld Maccel. [InuTkH npeccyioT B ABa 3Tana. CHauaza crpecco-
BBIBAIOT KPYIHO3ePHHCTYIO MaccCy, a 3aTeM 3aNpPecCOBLIBAIOT MEJKO-
3ePHHCTYIO Maccy nof jgaBjenneM 150—200 xec/em?. Cq)opMOBaHHue
IJIHTKH npocymuBaioT W o6xuraiot npu 1100—1300° C. IByxcaoii-
Had MJAMTKA maowanbo 250 cu? u TonmuHou 4 cm npu pa60Te U3JNy-
uatens usaydaeT 2000 xxa.fu. IIpupoanbiil raz W BO3AyX MOZAIOT
no1 1asnenneM 60—100 muxm 600. cr. B 3THX yCIOBHAX NOBEPXHOCTD
IJIMTKH HarpeBaetcs g0 1200—1300° C.

fmmereian

. 237437 I

Puc. 61. T'aszoBas ropeika HHGPAKPACROro H3JYUCHHR CPCA-
BCrO AaBJCRHA C MOPHCTBIM KCPaMHYCCKUM HacaaKoM

PaBHOMepHOCTb 3€pHHCTOCTH KePaMHYECKOTo 3JeMeHTa sBJAeT-
cAl cyllecTBEeHHBIM (akTOpOM AJs GeaynpeyHolt u GesomacHoil pabo-
Thl H3nyuyaTenfd. OnmacHOCTb IPOCKOKA ra3a BHYTPb TOPEJIKH MOXKeT
HMETb MecTO, eCIH NPHUMEHsIeTCsl KepamMhKa 6OJbIIOH TemI0nPOBOL-
HOCTH. B kepaMuueckylo MacCy IPHMEMIMBAIOT jpeBecHble OMMJIKH
UJH MeJKHe YACTHIBI IPeBeCHOr0 yrJis; B pe3yibTaTe 06KHUra Ke-
paMHuecKoii IVIHTKH BHYTDH He 06pasyloTCs HCKYCCTBEHHEBIE MOPHI,
KOTOpble CMOCOOCTBYIOT CHHIXKEHHIO TeINIOIPOBOJHOCTH KEePaMMKH.
DTO faeT BO3MOKHOCTb CO3IATb 3HAUMTENBHEIY TeMIIEPAaTyPHHIU me-
penas.

[IpuMepoM H3aayualomed ropesku ¢ NOPHCTOH KepaMHKOH MOXeT
CYKHTb HHXEKIIHOHHAsA TopedKa CpegHero AaBjieHHsA C KepaMuyec-
KHM HAacaiKOM KOHCTPYKUHH HHCTHTYTA JIeHTHIDOMHXKIPOEKT
(puc. 61).

IlapoBas dasa CKMIKEHHOTO ra3a NOABOIHMTCA MO TPYGe AHAMET-
pom !/o” K mTynepy, B KOTOPOM yCTaHOBJEHa KoHHueckas (HopCyHka
C BbIXOJHBIM OTBepcTueM (0,8 mm.

Ctpysa rasa nociie BhiXoja H3 (QOPCYHKH BMeCTe C HHIKEKTHPYe-
MBIM BO3ZYXOM MOCTyHaeT B HHXKEKTOp. BoaayxoperyaupoBouHas
wafi6a y ropefikH OTCYTCTBYET.

M3 unxexTopa ra3oBoajylllHas CMech NOCTymaeT B KaMepy pas-
Mepom 90X 244 X244 mm. B KaMepe uMeeTCs oTBEPCTHE, B KOTOPOM
YCTaHOBJIEHB! YEThipe KepaMHUECKHe NMJHTKH, CKIeeHHHEe MEeXIY COo-
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6011 COCTABOM H3 XKHIKOrOo CTeKJa H MOPOIIKOOOGpas3HOro IMaMmoTa.
PaaMep Kaxj0# KepaMHuyecKoil mauTku 115X 115X40 MM,
CocTaB Macchi A/ NPUTOTOBNEHHS IVIMTOK CIeLyIOmMi: KBapLe-
Bhie oTxoxH (ppakuuu 9—30 oré/cm?) — 82%; KONOMHT GeryHHOTro
nomona — 1 %; mnosesoft mmar— 19/;; nHpuTOBHE orapkd—5%;
cripToBas 6apaa — 3,5%; usBecTKoBOe MONOKO — 7,5%. .
Kaxnas nauTKa uMeeT GOJMBLIOE KOJAUUECTBO MesbyaHIHX OT-
Bepcrull (quamerp 0,06—0,2 xa), HMEIOMIUX Xa0TUYHOE PACIIOIOKe-
HHE ¥ KOHQurypauuio KaHasoB. )KuBoe ceyeHue OTBEPCTHil cOCTaB-
nset B cpeaneM 30Y% Bced OTHeBOR MOBepXHOCTH mJHTKH. Hacanok
. TOpeJKH HarpeBaercs 10 TemnepaTypsi 1000—1100°C npH Temmepa-
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Jabnenue 2asa neped zopenxed 6 amu -

Puc. 62. 3aBucuMocTh H3MEHeHHs pacxoja ra3a oT HaB-
JNeHHWA ero Iepen ropeskofl

Type oKpyxarwouleil cpens 20° C. CneayeT OTMETUTh, UTO KOJMYECTBO
OTBEpCTHIl HA KaXKAOM' KBajPATHOM CaHTUMETPe IMOMIAAU OrHeBOH
IOBEPXHOCTH HAcajKa HeOAMHAKOBO, YTO NPUBOJUT K HepaBHOMep-
HOMY pacnpenesIeHUI0 TEMIEPATYPHl [0 €ro MOBEPXHOCTH BO BPeMsd
paboTsi ropenky.

IlpoBeneHHble ucnbiTaHuA ropenku (puc. 62) mokasaau clenylo-
11 OCHOBHbIE Pe3yJbTaThl.

l. Ilpx uaMeHeHuu paBJieHus rasa nepel ropeakoit ot 0,1 1o
1,6 xec/em? pacxon rasa yseauuyusaerca ot 0,07 mo 0,33 m3/4. Hux-
HUil mpegesn NMpPOCKOKa MJaMeHu B KaMepy TasOBO3AVIIHOU CMeCH
HabnofaeTcs B PeXuMe TopPeHus, XapaKTepH3YIOMEMCS BEJUUUHOM
nasseHus rasa 0,2 kec/cm? BepxHuH npeaen mpockoka miaMeHu He
Habmoaancs, TaK Kak ropeilka paboraja ycTOHMuBO B Auana3oHe
u3MeHeHusl aasJeHus ot 0,2 po 2,6 xec/cm?. TIpH aaBieHusx rasa
cBHe 1,5 xec/cm? pacxognasi xapaKkTepucTuka uMeeT moJOruil xa-
pakrep, T. e. pacxol ra3a B 3TO o6GnacTu pnaBJeHUd u3MeHAeTCA
O4YeHb He3HAUUTENLHO. .

2. B nuanasoHe Kosie6Ganusa gapiaeHus rasa oT 0,5 go 2,5 xec/cm?
Ko punueHT u36bITKA BO3AyXa uaMeHserca B npeaenax 1,48—0,8.
OnTumanpHas BelnHyuHA u30biTKA BO31yXa, COOTBETCTBYIOWAA Mak-
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CHMAaJIbHOH TeMIepaType uaaydarollell 1OBEPXHOCTH Haca/Ka u paB-
Hasa 1,03—1,05, na6aogaercs npH naBJEeHUH Tasa IePea TOPeJaKoH
0,95—1 xec/cm?.

3. Ilonyuennas rpacduueckas 3aBUCUMOCTb KpOMe BHISIBJIEHHS KO-
JIUYECTBEHHOH XapaKTePHCTHKHU TEMJIOBOH pabOTh HAcaaKa MO3BOJSA-
eT clefaTh JBa BHIBOAA: ,

a) Bc/leACTBHE HE3HAUUTEJILHOTO MOBLILIEHUS TeMIepaTyphl OrHe-
BO MOBEePXHOCTH U3JyyaTess NPH U3MEHEHUH TEMJOBOH HArpys3ku
HOAAepKUBATL JaBJeHue rasa
nepen ropeakoll Beime 1 xac/cm?
Henenecoo6pasHo;

6) 13 COKpameHus IpomoJ-
JKHUTEJbHOCTH Pa30orpeBa uaiyua-
TeNs ¥ BEHIBEJEHHs €ro B CTa-
6UJbHOE TEMJIOBOE COCTOSHUE
PENEN:ERIN:( OCYILECTBJIATD
nycK ropeiku B pabory B nep-
Bbie 15 mun npu naBjeHuu rasa
2—2,5 Kec/cm? ¢ mocienyrmuM
CHUXKEHMEM [aBJeHUs rasa 1o
1 kec/em?. I1pH aTOM TIPOAOJIKH-
TEJILHOCTb Pa30rpeBa u3JaydaTe-
Js coKpamaercs 6GoJsee uem Ha
409%. TennoBas Harpy3ka HOJXK--
Ha xoneGaThcss B Ipejenax
6370—7030 kxaa/u npu paBne-
HUM Tasa nepej ropeiakoi l—
1,5 kec/cm?.

4, HaMeHeHne jaBjeHus ra-  Puc. 63. Manyyaronas ropenka ¢ Hopu-
30BO3LYIIHOH CMecu nepej Ha- CTO# KePaMUKOH Ansd OLITOBLIX WJIHT
cazkoM ToamuHoi 40 mm Koneb-
aetcsa B npeaenax ot 0 10 9,5 mm 800. cT. npu u3MeHeNUy NaBJeHUA
rasa nepej, ropenkoit 0—3 xec/cm?,

Ha ocHoBanuu npousBeqeHHBIX UCHBITAHUI ropenku uHdpakpac-
HOTO M3JYUEHUA UMEIOT CAeAyIoue XapaKTepUCTUKHU: TemJoBas Ha-
rpyska 6370—7030 kxaaf4; naBineHue rasa nepea ropeakoit 1—
1,6 xec/cm?; koabdunveHT U3OEITKA BO3AYXa B KaMepe ra3oBo3Lyll-
Hoit cMecu 0,95—1,05; Temneparypa OrHeBOH MOBEPXHOCTH KepaMu-
yeckoro Hacagka 800—900° C; ckopocTb IpOrpeBa Hacagka a0 yKa-
3agHol temmepaTypbt 18—20 mun; comepxaHue OKucu yriepojaa B
HepasOaBJIeHHBIX NPOAYKTax ropeHus (a=1) noa pedJaekTropoM ro-
penku koJebaerca B nmpeaenax 0—0,006%; maBiaeHue rasoBo3pyll-
HOil cMecH B KaMepe ropenku mepej HacagkoM 5—7 mm 800. cT.;
JdaBieHue cpeapt nojx pedJieKTopoM ropenku cocrasiaser 0,4—
2 mm g00. cT.

IIpuMepoM H3yyarwmiell TOPeJKy C MOPUCTON KepaMUKOH MOXET
CNYXHTb NpUBeAeHHAasa Ha puc. 63 ropenka ajas GbITOBHIX maut. Or-
JHUNTENbHOH OCOOEHHOCTHIO JAHHOM TOPEJKHU SBJAETCA BO3MOXKHOCTD

T930803dywnar
cmecs

(=21
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NepekJIOUeH sl ee Ha OCHOBHO!H H JONONHHTEJABHEIA (Manblil) Harpes.
Kopnyc I 6nogooGpasHoit GOpMB € pacnpemeNnTe]bHON IJIACTH-
HO¥ 2 o6paayeT KaMepy J, COOOIIAIOHIYIOCS Yepe3 OTBepCTHS B pac-
npeleanTeNbHON maacTHHe 3 ¢ HHXKHell CTOPOHON H3JyyamoUlero Ha-
caska 4 H3 MOPHCTOTO KepaMHUecKoro MaTepHana. Pacnpenenureb-
Has MJIaCTHHA CJYXKHT AJs PeryJIHPOBaHUs MOJAYH Toployell cMecH
yepes HacajgoK ropeskd. Ma ocHoBHOro TpyGompoBosa & ra3oBos-
. IyLIHas cMechb CTeXHOMETPHYECKOro cocTaBa MojaeTcs MOA pacmpe-
JIENHTeNbHYIO MJIACTHHY M uepe3 oTBepCTHA 6 NMOAXOIMT K BHyTPeH-
Hell noBepxHOCTH Hacaznka. Ot-

5 BEPCTHA HMEIOT Da3/iHyHBIA Ju-

m aMeTp, YTo Cnoco6CTBYeT pPaBHO-

< MepHOMY pacHpeeseHHI0 Ta30-
V////// - BO3JYLUIHOM CMeCH NO HAacajxy.
Z IIpn MajoM Harpese Haxal
OCTaeTCsl CTOJb K€ CHJbHLIM, HO
r] \ _ yMeHbIlaeTcs MJOMAaLb Harpesa.

/ u\ \ lopouas cMech B 3TOM clyyae
1/ ) NOJAETCA MO AOMOJHHTENBHOMY
3 gf? KaHany 7 H yepes OTBepcTHA 8

- NOCTynaerT B KaHanab 9 pacmpe-

JeJHTeNbHOR nnacTHHb. Kana-
Jbl COCHHEHEI B ICHTpE H pac-
1 —kopnye; 2 — dopeynka; 3 — sneKTpHYe- ‘ XOAATCA PANHAJBHO. Takum 06-
CKHe narpeBartesn; 4 -— rasoBass Kawmepa; pa3oM, CM€Cb nPOXOOHT K Orpa-
5 — orneynopHeit Hacajgok HHYEHHOMY Y4aCTKy Hacagka H
HarpeBaeT TONLKO ero. PacnoJio-
- JKEHHE KaHaJioB oGecrneyHBaeT paBHOMEPHOE pacnpefesieHHE Temna
no AHy mocyabi. [opesnka 3axkHraercs oT 3amanbHHka [0 uepes xa-
Haau. [Ipx HOpMaJjbHOH paGoTe rOpenka BKJAIOYEHA HA OCHOBHOH H
JONOJHHTENbHBIHA HATPEBH.

3a py6eROM Takxe pacnpocTpaHeH Ta3OBbli KaTaJHTHYECKHH
uaayyateap. On cxuraer ras npu temnepatype 100—400° C. Hany-
yaTeJp COCTOHT H3 MOPUCTOH ac6GecToBOil MacCH, KOTOpas MPOIHTA-
HA KaTaJH3aTOPOM. DJIEKTPHYECKHI 37eMEeHT HarpeBaer 4yacTb acle-
CTOBOTO CJIOSi NMOKA He MNPOHM30HAET MO/KHTaHHe TIa30BO3AyIHOH
cMmecu. Tlpu noeepxHoctHo#l TeMmmepatype 400°C mocThraercss Mak-
CHMYM H3J1y4yeHHs IJMMHOH BOMHH ~4,25 mk. [IpH MHHHMAa/IbHOH TeM-
nepatype okoso 100°C gsHHA BOJHBEI COCTaBJSAET NPUMEPHO 7,7 MK.
Kartanutuyeckui HanyyaTedb JaeT OueHb MATKOE H3NyY€HHE, KOTO-
poe mpH cyliKe PacTHTEJNbHHX H XKHBOTHBIX MAT€pHAJIOB mpejoxpa-
HAeT HX OT PasJoxenus. Msjyyarenb npHMeHsETCs AJsi TEXHOJIOTH-
YeCKHMX IIPOLIeCCOB BO B3PLIBOONACHHX MOMENIEHHAX.

Ha puc. 64 nokasaHa cxeMa rasoBOTO KaTaJHTHYeCKOTO H3Jyuya-
Tens. YmenbHasl TEmJOBas HAarpy3ka TaKoro HaJlyuaressi COCTaBJS-
er 1 kxaafcm?- 4. Temneparypa noepxHocTH okoJo 400° C. Ilpous-
BOLHTEJNBHOCTb €r0 MOXHO PerylHpPOBaTh IIYTeM H3MeHEHHs [aB-
JIeHHA Tasa.
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B ycraHoBKax i KaTaJqHTHYeckoro oGorpesa B CIIIA wmcmos-:
3yeTcs OJHH HJH HECKOJBbKO HarpeBaTeJeH. I'azoBospyliHas cMecChb
Cropaer Ha MOBEPXHOCTH KaTaJHTHYECKHX AKTHBHBIX CETOK, H3TOTOB-
JeHHBIX M3 KapOCTOHKHX CIJIaBOB, MOKDHITHIX MaJjljiajHeM, mjaarH-
HOH, OCMHEM, DOJIHEM, PYTEHHEM HJIH HPHiHeM. TeMmeparypa ceTKH
400° C. [IpensapHTeJbHbIN OAOTPEB HX OCYIIECTBJAETCA OOLIYHHIMH
Ta30BEIMH TOpEJKaMH,

Tpy6uatble Haayyaread. OpHo# H3 Da3HOBHIHOCTEH Fra3OBHIX
HHGpPaKpacHBIX H3jydaresel ABJAITCA TakK HashBaeMble pajMalH-
OHHElIe TPYObl HIHM TpyGuaThle H3/yYyaTesd, KOTOpHE IIHPOKO NpH-
MEHSAIOTCS B NPOMBILIJIEHHEIX neyax AJd TEPMHYECKOH H TepMOXHMH-
yeckoii 06pabOTKH neraJsiedl KOCBEHHBIM HarpeBoM B KOHTDOJIHpYe-
MBIX T230BHIX cpenax. Harpes s3THX TpyO IpOUSBOIMTCA NMPOLYKTaMH
CTOPaHHA OT Ta30BHLIX TODPEJIOK, HOMELIeHHHIX BHYTPH HX. TaKHMH
H3JNy4YaTeNaMH OOODYAYIOTCA mneYH B MerauiooGpabaTHBaloUlel H
MaIHHOCTPOHTEJbHOH NPOMBIIIJIEHHOCTH.

OTJHYHUTENBHBIMH OCOGEHHOCTSIMH COBPEMEHHOH NPOMBIIIJIEHHOH
ey sABJsSETCS OCHalleHHe ee MeXaHH3MaMH C aBTOMaTHYECKHM YII-
paBJIeHHEM H DEryJHPOBaHHeM TemJIOBHIX NapaMeTpOB, KOHTPOJEM Hs
peryJMpOBaHHEM 'COCTABa CpeJbl, B KOTOPOH IPOHCXOAUT HATPeEB.

CylecTByIOT ABa THHA NPOMBININIEHHBIX, PaJHALNHOHHLIX nevei:
MydenpHEe, B KOTOpbIX 06GpabaThiBaeMble H3AEJHA MOMENIATCA B
Mycdenb, 3anoNHeHHbIR COOTBETCTBYIONIEH ra30Boi cpeloi H oborpe-
BaEMBIi CHADYXKH, U C DaJHAIHOHHHIMH (H3J1yYalOLUMH) TpyGaMH,
BHYTPH KOTODBIX CXKHraercs ras. Ot# Tpy6n o6Jaagalor 60JbLIOH 110-
BepxHbCThIO Temnoornayd. OHM pacnoJaralorcss B paboyeM Iipo-
CTpaHCTBe IeyH, 3an0JHEHHOM KOHTPOJHPYeMOH Tras3oBOH cpeioH.

[leud ¢ KOHTPOJHPYEMBIMH Ta30BbHIMH CDeJaMH MOTYT OHITh ca-
MBIX Pa3HOOGPAa3HBIX THHOB. BHIGOD CXEMH NeyH 3aBHCHT OT TEXHO-
JIOTHYECKHX TpeboBaHHH.

TeXHHKO-9KOHOMHYECKH aHaJH3 [OATBEPXKAAET IeJecoobpas-
HOCTb NPHMEHEHHST pajHallHOHHBIX TPY6. PanHanHoHHbIe TPYOH H3-
TOTOBJISIIOTCS H3 XKAPOYNOPHOH CTaJH, a TakKxke W3 KapOopyHAa.

VYcaoBHA CKHTaHHMA rasa B TakKHX TPyGaX 3HAyHTENBHO OTJHYA-
I0TCA OT OOBIYHHIX ycsoBHHA. CJOXKHOCTb 3aKJIIOYaercs B TOM, YTO
37eChb He NPEJCTaBJsIeTCS BO3MOXKHBIM  GOJiee HIH MeHee II0JHO
yyecTb BJIHMSHHE a3pOAHHAMHYECKHX (PAKTOPOB Ha TEMIOMaccool-
meH. Orcrona Bce pacieTh, OCHOBaHHBIE TONBKO Ha JaHHBIX TEMJIO-
BOTO H MarepHaJbHOTO 6aJjlaHca, ABJAIOTCA NPHOJIHXKEHHBLIMH.

CyuiecTByIoT ABa crnoco6a CKHTAHHA rasa [Jis NOJyYeHHs PaB-
HOMEpHOTO HarpeBa 1o BCEeH gJuHe TPYOHI.

1. OnvH H3 KOMIOHEHTOB TODEHHs (TODIOYHH ras HJH BO3LYX)
IOJBOMTCA IEJIHKOM B HayaJjle H3Jy4awuled Tpy6Grl, a Apyrod — or-
AeNbHbBIMH YaCTAMH BAOJb TPYGHL

2. Taz 1 Bo3ayx NOJBOAATCS B Hauasie Halyyaowel Tpy6w. [Tpu
3TOM C TEMJIOTeXHHYECKOH TOYKH 3DEHHS HMeeT CyLieCTBEHHOe 3Ha-
YeHHe, KaKOH ras MmoJBOJHTCA LEJHKOM H KaKOH OT/AEJbHHIMH MOp-
LHAMH.
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IIpu BTOpOM CnocoGe cmellleHHe KOMIIOHEHTOB U Ipollecc ToOpeHus
B TpyGe peryaupyIOTca WK N0aG0POM CKOPOCTEH ABUXKEHHA C TAKUM
pacyeroM, 4ToOBLl 0GecrneydTh NMOJHOTY CropaHus ra3a ToJbKO K ca-
MOMY KOHIIY TPYOBI, WJIH IPUMEHEHHEM Da3HBIX CMEIIMBAIONUIUX NPH-
crnoco6J/eHull, PacnoJoKeHHbIX Ha OTAENbHBIX y4YacTKax TpyOHI.

|
|
f
Y ;
Puc. 65. dopMbl  H3IyyaloLHX
TpYy6

! — npamasn; 2 — U-o6pasnas;
3 — W-o6pasHasi; 4 — KoJibLeBas

CymecTByioT caMmble pPasHOOG-
pasHbple KOHCTPYKIIMH W3J1y4alomux
Tpy6. HauGosee pacnpocTpaHen-
Hble ¥3 HuX npsmeie, V 1 W-o6pas-
HBle B KoJbreBele. Pacnosaramorcs
TpyOGLl B meYyax TOPU3OHTANBHO H
BepPTUKAJBHO. :

Ha puc. 65 nokasaubl pasauu-
HHe ¢opMH H3ny4YalomHux Tpyo, a
Ha puc. 66 — paguanuoHHas KoOJjb-
nesas Tpyba ¢ penupKyaAauues npo-
IYKTOB ropeHus. Kaxmas usayya-
olasa Tpyba uMeer CBOI TODEJKY.

PaBHoMepHBI!I HarpeB TPYOH B
3HAYUTEJbHOH CTeleHu 3aBHUCUT OT
KayecTBa CMeIIeHUs ra3a C BO3AY-
XOM, T.€. OT KOHCTPYKIIHU T'a30BOH
ropeakn. Topenka BriGupaercs B
3aBUCHUMOCTH OT Crocofa CXKUTaHMS
ra3a, BeJMYUHDI gaBjieHus Tasa u
BO31yXa, pe:XuMa Telm1o00MEeHa npu
TEXHOJIOTUYECKOM mnpouecce. Kon-
CTPYKIIUA TOPEJKHU jodxkHa obecne-

YUTb: 2) paBHOMEDHYIO TeMIepaTypy CTeHKU TpyObl mo BCed ee
AJMHE npu IKOHOMMYHOM CXKUrallii Ta3oBOro TOmIuBa; 6) yXobCT-
BO MOHTa}Xa, 3KCIyaTaluu U pPEMOHTa; B) GesomacHocTb PabGoTH
U LIMPOKHUIL Npefes pPeryiupoBaHHA TEMJIONDOU3BOUTENbHOCTH.

5

Uiy

Puc, 66. Msayuaiomas koablieBast Tpy6a c pemupkyJs-
uMei 11pOLYKTOB Cropammus

! — oCHOBHasl ropeJska; 2 — scloMmoraTtesbHasi TopeJjka: 3 — kpa-
Tep TopesKH; 4 — OTBOJ MPOAYKTOB CrOpaHHa; § — Hiayuawnias

Tpy6a

Jaa uzayvaomlux Tpy6 MOryT HPUMEHATHCA KaK WHXKEeKIMOH-
Hbl€, TAaK W JABYXIPOBOgHble FOPENKH C NPUHYIUTENbHOH Nojauveil
BO31yXa. DT rOPeJKU MOTYT OBITh C MPEABAPUTENbHBIM 4aCTHYHBIM
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WJIH TOJHBIM CMelleHueM rasa ¢ Bo3gyxoM. [lpu 3Kcmayaramuu
TOPENoK € YaCTHYHBIM [PENBADHTENLHLIM o6pa3oBaHueM Tra30B0O3-
AywWHo# CMecu BTOPHYHDIH BO3AYX MOAAETCS NYTheBBIM YCTPOHCT-
BOM MJH IIOJCACBIBAETCS TATOBO{l YCTAHOBKOM.

Jlna oborpeBa M3ay4YaioUX TPYG TePMUYECKUX Heverd pexomeﬂ-
AyeTcs UCTIONb30BATh TOPENKH C YACTHYHBIM NpelBapUTENbHHM 06-
pas3oBaHHEM Ta30BO3NYIL-

HOH CMecCH. 1500

Temneparypa moBepx- N
HOCTH H3NYY2IOWHX TPYO 1300 e
TEPMUYECKOH TI€YH COCTaAB- N
Jasier 900—1000° C U ol TN t,
BBILIE. 1100 ) %

BBuny TAXENBIX TEM- \“N Z]]
nepaTypHbIX YCJOBUEH 3KC- & gpp an
mJayartamuMu  HarpeBaTelb-. <« ) .
HBIX meyeil CDOK cnyXO6H § 4 =
u3nyyalomux Tpy6, naxe 00 Ny 7%
H3 XapocToHkoH cranu, HE § . = 1
npespimaer 6—8 mecaues. I 00 <0 TS
[TosToMy panmanmuoHHbE A Q_QH
TPYyO6H HEOOXOAMMO mpeno- 3001
XpaHATb OT Ieperpesa Ha
A060M yyacTKe UX AJUHH.

PexXuM TOpeHus Tasa J0ii- % 45 1z # ¥
’KEH OBITb TaKuM,. YTOOH! Anuna mpylsl 8 m
TeMneparypa Tpyobwm Oblaia

HECKOJbKO HHUXKe MaKCH- Puc. 67. 3smeneRne TeMIlepaTyphl NPOLYK-

MaJbHO pomycruMo#. Jlas TOB rOpeRHs B Hadyuaromeir Tpybe £.° C
npefoXpaHeHus TPYGH OT TeMIlepaTypsl cTellkd Tpy6nl ¢ °C B 3aBHCH-
leperpeBa MOXHO peKo- MOCTH OT THIIA rOPeJKH M JIHHBI TPYGH
MEHI0BaTb TaK HasbiBae+

MOe pacraxenue d¢akxena

[0 JJHHE TPYOHI.

CymecTByioT ABa crocofa yBeqnyeHust AauHbl dakena: 1) aud-
¢dy3uoHHOE ropeHue (B paiuanUoHHYO TPyOy momaloTca Hejocrta-
TOYHO IepeMellaHHble Ta3 ¥ BO3AyX) U 2) nojaya ra3oBO3LYLIHOH
CMecu ¢ HeZoCTATKOM BO3ayXa (JOMOJHUTENbHBIH BTOPUYHBIA BO3-
AyX 32 npejfejaMu TropesKyu MOCTyIaeT HenocpeacTBEHHO B TPYyGy).

Oxnako mpuMeHeHue 3THX CnocoGOB CHWXKAeT K.I. 1. YCTaHOB-
KM W YXYALIaeT yc/oBUSI paboThl BBIXOZHOIO KOHILA usﬂyuaiomen
TpYO6HI, 3a7e/laHHOTO B KAaIKYy.

HisMeHeHYe TeMmepaTypbl NPOAYKTOB CrOpaHuUsi H CTEHKH u3-
Jayyatolledl Tpy6Gbh!l B 3aBUCUMOCTH OT THIA TOPeJKHd U AJUHDI pr6b]
noKa3aHo Ha puc. 67.

Briny npenpuHATH NMONBITKY BHPABHATH TEMNEPATYPY IO IJH-
He TpPyGHl myreMm ycrpoiicTBa CNEUHAJbHBIX BMSITMH Ha €€ IOBepX-
HOCTH YCHJHUBAIOMKX TYPOYJIU3aLHUIO NOTOKA U BHI3BLIBAIOIINX MeECT-
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HOe yBeJlHueHHe CKOPOCTH NBHXKeHHs MPOAYKTOB cropauus. Cosna-
JH KOHCTPYKUHIO BEPTHKAJbHOU H3JyyalomeHd TpyObl C BMSATHHAMH
Ha ee moBepxHOCTH (puc. 68). '

K coxaJleHHIO, pPe3yJbTaThl 3KCINIyaTaUHH 3TOH KOHCTPYKUHH
uaJjyqaioomei TPyObl BHISIBHJIM HHU3KMH K. IL Jl. H 3HAUHTEJBHYIO He-
paBHOMepHOCTb TeMmepatyph no ee aauie (At=150°C).

=

@ 102

. _
N 2240
- 1209 —Jr\-mﬂ

A £

Puc. 68. Beprekaabpas Puc. 69. TynukoBas peky-
H3Jaydamoniad pr6_a C BMA- nepatdBAag  u3Jaydaromias

THRAMH Tpyba
! —Tpy6a; 2 ~— BMSATIILL { — rasonposon; 2 — cnn-
§ — BODOTHRK JJa BXOZa - B panbHEI peKymnepaTop; 3 — ra-
Tecoynbl#t  3aTBOD 30Bag ropesnka; 4 — BHYTDel-
Haa Tpyba; & — uzayvalomas

Tpyba

B 30He mpoxoga TPyGBl yepe3 CBOL MeyH HaGJogajca ee Ie-
perpes. '

WHXeHepHBIe NMOMCKH NPUBEJNH K CO3NaHHMIO TYNHKOBOH peKyIme-
partuBHO¥ H3ayyawliel Tpy6Gul (pHc. 69), B KOTOpo# ya1a/a0ch Moay-
YHTh GoJlee paBHOMepHBIA HarpeB Hanyyawilell nosepxuoctu (A f=
=60°C). ,

PexynepartuBHB#l TpyGuaThlii H3/1yyaTeldb COCTOHT U3 BHYTpPEH-
Hefi (nmponeTHoH) U BHemHe# (TynHKoBOH) TpyG. BHyTpeHHAS
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TpybGa MMeeT 30Hy HaWBbICIIeH TeMIepaTyphl B HayaJbHOM yyacT-
Ke, a BHEIIHAS Tpy6a — B KOHEYHOM. :

Cymmapubii 3¢ dekT TenlooTaaud OT OTOKa IPOAYKTOB Cro-
paHus ¥ OT H3JyYyeHHs BHYTPeHHeH TpyObl gaeT He3HAUYHTENIBHOE
H3MeHEHHe TeMmepaTyphl CTeHKH BHemHeH TpyGul. OmgHako rteMie-
patypa BHyTpeHHed Tpy6H Ha HayaJbHOM YyyacTKe OKasHBaercd
GoJlee BBLICOKOH, YeM B YHCTO mpoJeTHOH Tpy6e, JlpoiiHas Tpy6a

AT
rotetede

[NNIAR]
- —_— ]

RRRETZRR BRI BRI
Npad;l«_mu-
ceopanus

Puc. 70. Cnoco6H yBelHYeRHS TeIUIOOTNAYH OT rasoB K
cTeHKe TpPyObl ¥ peKynepaT#Byasd H3Jyyawoomas tpyba

a — crlomuBanve o6patHolt BersM U-o6pasioft TpyOnl; 6 — yMeHb-

menHe OAaMerpa o6patHoft BeTBH U-06pasuoB TpyGul; g — pekyle-

paTHBHas pagnauHon#as Tpy6Ga: [ -— BHemHdas TynMKosaa Ttpy6a;
2 — BHyTpeHHas npoJieTHas TpyGa; § — Bo3LymIHLIA pekyNepaTop

HMeeT 3MeeBHKOBBII peKymeparop s M[OAOrpeBa NOCTYNAOMEr0’
BO3[yXa 32 CYeT TemJa BBIXOAAIIMX H3 KOJbLEBOTO MPOCTPAHCTBA
IPOLYKTOB CrOpaHHs.

PekynepaTop pasMeraercsi HemoCPeACTBEHHO y TOJIOBKH TPYOHI.

Ha puc. 70 takxXe nokasaHs CHocoGhl YBeJHYeHHS TEIJIOOTAAuH
OT NMpPOAYKTOB CrOPaHHST K CTeHKaM H3Jjyyawiel Tpy6hl H BHIpaB-
HHBaHHA TeMIlepaTyp Ha ee MOBepXHOCTH. [lJs mpemynpeXjeHHs
IOpYH CTEHOK Mieyd W CaMo¥ H3ajyyawmed Tpy6s oHa (Tpy6a) He
HMeeT 3aJeJKH BTOPOro KOHIA B KJAJKYy.

Ha puc. 71 npeacrapiienl gBa BapHaHTa H3JyYaOIIHX TPYO C
penupKyJaauHell npoIyKTOB rOPeHHA: ONHOKOJbLEBas H ABYXKOJb-
neBass ¢ OAHOCTOPOHHHM KpellJleHHeM. DTH TPYy6H He HapyuaioT
TepPMEeTHYHOCTh M€Y IpPH DasorpeBe, He TPeOYIOT CaJbHHKOBOFrO
YCTPOHCTBA H MO3BOJAIOT 3HAYHTENbHO YBEeJHYHTH 3(PPEKTHBHOCTD
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HCIIOJIb30BAHHS Ta30BOTO TOMJHBA 3a CYeT YABOEHHOH AJHHBI H pe-
LIHPKYJAIMH IPOAYKTOB CropaHus, ‘ '

TennonanpsAXeHHOCTb H3JyYawolleli MOBEPXHOCTH OZHOKOJb-
eBOW HM3dyyalmeh TpyGbl INpH CXKHraHuH 6 M3« npHpOA-
HOro ra3a cocraBaser 20124 kxaa/m?-4, [ABYXKOJNbLEBOH —
13 158 kkaa/m? - u.

Pre. 71. Wsnyvaromae tpy6bl ¢ peuBpKy/sIuHEH NPONYKTOB CXKH-
rafgs

a — cxeMa ONHOKOJbHEeBOf H3dyyalome# TpyOnl; 6 — cxeMa nBYXKOJblieBOH
H3nyualome# TpyGbl; f-— NMOABHMXKHOE COIJIO TFOpeNKH; 2 — KOPNYC COpEJKH;
3 — rnasok; 4 — Hsnyuawmas tpyba

2 34 5 6 7

fas
B803dyx

Prc. 72. Cxema ropenxs 1Jisl OARO-B JBYXKOJBILEBOH H3NYy4aloHIBX
TpYy6

1 — tpy6Ka TNogmaun rasa; 2 — mpo6Ka; 3 — NepeaBHXKHOe TAa30BOe COMAO;

4 — BHIBOJL THTaHHd 3JleKTpo3anallkHHKA; 5 — OTBepCTHA 1M mozcoca Mep-

BHYHOTO BO34yXa; 6 — Kpenexublfi dianeu; 7 — sneKTpo3analbiiK; §—Tpy-
6a pna noaBola BTODHYHOTO BO3AYXa

Jns yBelMueHHS DaBHOMEPHOCTH HarpeBa TPyl 1enecoobpasHO
YBEJHYHUBATh KPATHOCTb PEIMPKYJIANHH IPOAYKTOB CropaHHd.

Ha puc. 72 H3o6pakeHa KOHCTPYKIUA TOPeJNKH, peKOMeHayeMas
IJIl yKasaHHBIX Bhlle TPy6. 'openka mpeasycMarpHBaeTr peryJaupo-
BaHHE [JHMHb (aKella H3MeHEHHEM COOTHOLIEHHS MepBHYHOTO H BTO-
PHYHOrO BO3/1yXa IIYTEM OCEBOTO IiepeMellleHHsI Ta30BOTO COIJA,
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JJasi BHIpaBHHBAHUS TeMIePaTypbl CTEHKH H3jydaromled TpyGbi
0 ee AJHHe HHOrJa IPUMEHAIOT BTOPHYHble H3JAyyarelH B BHIE
BCTABOK DAasJHYHOTO CeYEHHs, Das3MellaOMuxcss BHYTPH TPYGHL
BTopuyHbI# H3JyyaTelpb MOJNYYAET TEIIO OT [IOTOKA IPOAYKTOB Cro-
paHHd 3a CueT KOHBEKIMH H H3JlyyeHHs TPEXaTOMHHIX ra3oB, B pe-
3yJbTaTe 4ero ero TeMIepaTypa OKa3biBaeTC B HHTepBalle MeXay
TeMneparypaMH rasoB H CTeHKH TpyGbpl. Bce noJsydeHHOe Termo

a)

4 dl=dl,
AN
\ e
. S —— —
n=0 n=8 | daf=dFsing
d/“;,=2nr [.—"‘21
T . i 7 ,f
Ly =8
5) - L n
= i _
' mj

L/ dfg =n-Ddl

AFp=aFysini &

Puc, 73. M3nyuaomas tpy6a ¢ BTOPHYRBIMA B3JyuaTeNsIMB NepeMeR-
ROH NOBEpXHOCTH

a — BCTAaBKa C HENpepbIBHO YBeJHuyHBalOmefica TMOBEPXHOCTbIO TeIMJIOOGMeHa;
6 — BCTABKa CO CTYMEHYATHIM H3MeHeHHeM IOBEDXHOCTH TemjgooGmeHa
1 —rasoBasl TOpenka; 2 — 3amUTHBIi OrHEYNOpHBIE croilf; 3 — M3ayuaromasa
(paananioHHag) Tpy6a; 4 — BCTAaBKa C HeNpepPLIBHO yBelHuHBalomefica 1o-
BEPXHOCTBIO; § — cTynenyaTble BCTABKH

BTOPHYHBIA H3JyyaTedb IEpejaeT OKpyxXkalolieH NOBEPXHOCTH, T.e.
crenke TpyObl. Temmooraaua creHke (OT MOTOKa rasoB) IIPH 3TOM
YBEJIHYHBAETCA 32 CYET YMEHbIIeHUs 3KBUBAJEHTHOrO JHaMeTpa
CeyeHHSl M NOBBIIEHHA CKOPOCTH MOTOKA. J[IOMONHHTENbHOe TemJo
cocraBasger 20—50% Tem100TAauH OCHOBHOrO MOTOKA IIPOAYKTOB
CrOpaHHUsl M 3aBUCUT OT KOHBEKTUBHOHN MOBEDPXHOCTH BTOPHYHOTO H3-
Jaydyatedst, ero 3p(eKTHBHOH paaMallHOHHOH MOBEPXHOCTH H Crele-
HY YepPHOTHI CHCTEMBl «U3Jy4YaTesb— CTEHKa».

MeHsil KOHBEKTHBHYIO H DaaHaUMOHHYIO MOBEPXHOCTH H3Jyyare-
JisI, MOXKHO O0ecleyUTh NOCTOSHCTBO CYMMapHOTO KOJHYECTBa mepe-
JaBaeMoro Telsa jgaKe MDH CHMXKEHHU TeMIepaTypbl MNPOAYKTOB
CrOpaHus MO OJIHHe TPYGHL
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Jasa pemienna 3toil 3amayu OGbula NpegoXeHa H3JAyyamomas
Tpy6a CO BCTPOEHHBIM BTOPHYHBIM H3Jy4YaresieM, Tem1000MeHHass
IOBEPXHOCTb KOTOPOrO yBeJHYHBaeTcd MO JJHHe TPYOH IO Mepe
yMeHbIIEHHs TeMIepaTyphl ra3oB.

Cxuranwe ras3oBoro TOINIMBAZ B H3Jyyawomed Ttpybe m0JKHO
OCYILECTBAATLCA C MOMOIIBI0O HMHAMBHAYaJbHOH njifl KaXAo# TPYOH

1906 y

Puc. 74, PaguaunoRmble TpyGuaThle BarpebaTesd

a — U-o6pasuan paiMainHonnas Ttpy6a: I — OKHO JAJ%a BBOAA TAa30BOTO 3amafbHHKa,
2 —ropenka ¢ nepudepuiinoit mogayedt poszgyxa; 3 — pexkyneparop

6 — P-o6pasnas pagHanmoHHaa Tpy6a: I — pekyneparop; 2 -— craGHJIH3aTOpD (dakela;
3 — OocHOBHAsa TomMounaa Tpy6a;, 4 — Tpy6Ga AJA OTBOJA MPOAYKTOB CTOpDaHHA

8 — W-o6pasnas paaHapHonnas Ttpy6a: I — Kopnyc pagHApMOHHOR TpPYGEl; 2 — PeKy-

neparop; J — raszopas TopeJika; 4 — ras’oBblifi 3amanbHHK
2 — OlHOKOJblieBAsl palHAnHoOHHAs Tpy6a ¢ peunpKyJauHefi TNPOLYKTOB TODEHHs.
I — ropenka; 2 — pagHanMoHHast Tpy6a; 3 — COeNHHHTEJNbHA KaMmepa

@ — TynHKOBan peKylNepaTHBHAs palHANHOHHas Tpy6a: I — pekynepaTtop; 2 — BHellHAn
H3nyyalomas Tpyba; 3 — ropenka, 4-— BHYTDeHHsAs nepdopHpoBaHHas Tpy6a

€ — OBYXKoJnbLeBas palHanuoHHas Tpy6a ¢ penMpKyJasanHe#i NPOLYKTOB TODEHHA:

I — ropesnika; 2 — pagHauHoHHAaa TPy6a; 3 — OKHO IJsi BBoja 3amaJjbHHKA

Ta30BOf rOPEJKH MOJHOTO IPEABAPHTENBHOTO CMEMIEHHs, 06ecneyn-
Bamomled GecnjaMeHHoe ropeHue. B jpanHoM cilyyae mporecc rope-
HHS 3aBeplIaeTcs Ha PacCTOHMH 3—8 nHaMeTPOB OT YCTbs roped-
kd. [lpy sToM Ko3pduuueHT H3ObITKa BO3AyXa HE MNpEBHINIAET
1,03—1,05.

Koncrpyknusa u3anyyamomed Tpy6bl ¢ ABYMS BapHaHTAMH BTO-
PHYHBIX H3JyvaTeNedl IpeAcTaBieHa Ha puc. 73. Jlaa 3THX H3ayya-
Telleli (BCTaBOK) XapaKTepHO HEPABEHCTBO KOHBEKTHBHHIX H 3(dek-
THBHBIX DaJHalMOHHBIX TNOBEPXHOCTEH Tema006Mena.

B KOHBEeKTHBHOM TemnjiooOMeHe yYacCTByeT MOJHas reoMeTpHue-
CKasl mosepxXHoCTb H3dyyarend. Ilpuw arom sddexrusman paguaus-
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OHHasl IOBEPXHOCTb NMPHMEPHO PaBHA BHeIIHell MOBEPXHOCTH YCJOB-
HOTO OXBaTHIBAIONIEr0 MHOFOYTOJBHHKA.

Ha ocHoBaHHM ONBITOB MOXXHO DPEKOMEHOBAThb AJAS H3JyYaroL{HX
Tpy6 nuamerpom 70—110 mm ycranaBiMBaThH BTOPHYHLIE H3Jyyare-
J¥ Ha paccrosiHud 500—550 MM OT yCTbsl TOPEJIKH, BKAIOYAS [JAHHY
o6MypoBanHo# yactH (200—250 mm). Ilpu crymenuaTom HCmoJHe-
HWM BTODHYHBIX H3JIyyaTesed OJHHA KaXKaoH CTYIEHH He [O0JIKHA
npesnmarb 250 mu. B HarpeBaresbHBIX medax npH GecrnaaMeHHOM
CKHUTaHHH Ta30BOTO TOINIHBA HEOOXOJMMO YCTaHABJHBATh H3Jy4Yalo-
mue TpyObl ¢ OOMYpPOBaHHBIMH HauaJbHBIMH yYaCTKaMH.

Ha puc. 74 nokasann pajgMalluOHHBlEe TpyGuaThle Harpeparelsi,
paspaGorannble HHctHTyTOM raza AH YCCP. Texuuueckue mauubie
VKa3aHHHX pagHalMOHHBIX HarpeBarenell mpHBemeHnbl B rtaba. 20.

PaccmorpuM cucTeMy ypaBHEHHH TensiooOMeHa, I03BOJAAOLINX
HaWTH HeOOXOmMMBle JIOLIAAH BTOPHUHOro uaayuareas. Cymmap-
Has Temjonepegaya OT Ta30B M U3JyyaTelfd K CTEHKE Ha eqHHUILY
ee MJHHH (KKa.4/m.u) onpemeasiercs no GopmyJe

Q =Q+4Q

rone Q— TemJo, nmeperaBaeMoe OT IOTOKA ra3o0B CTEHKE TPYGhl Ha
eNUHULY [JHHBl TPYOBl (KKa4/m-4), ompenelseMoe IO

dbopmyae
Q = af (Tr - T),

rie o — CyMMapHbI KO3(Q(PUIHEHT TEmI00TAaYM OT IOTOKA Ta3oB
CT€HKe TPYOBI B KKaA/M?-4-epad,
f — NOBepXHOCTb HarpeBa TPYOB Ha €IMHHIY NJIHHB B M2/M;
T.— reMneparypa npoAykros cropauus B °K;
T — remneparypa creHku Tpyoh B °K;
A Q— nomosHUTENbHOE KOJHYECTBO TelJa, nepefaBaeMoro OT
BTODHYHOTO H3JyYarens K CTEeHKe TpyOH (kxaa/m-4),
onpesenasieMoe no ¢opmyJe

no=sen () —(2)]

100 100

g — CTeneHb YEPHOTHl CHCTEMbl H3JyYyaTelb — CTEHKa,

fa— addexTuBHAA pajHanHOHHAS MOBEPXHOCTb H3IyYaTeJst
Ha €MUHHLY OJAHHB B M2/M;

T, — remneparypa usayyareas B °K.

C Apyroii CTOPOHBI, AJsl YCTAHOBHBUIMXCS YCJOBHl

AQ=a, fu (Te— T2 = 4.9¢f (1) — () ]

rae a,;~— CYMMAapHBI{ KO3(Q@UIIHEHT TEMJNOOTAAYM OT ra30B K u3-
JAyuaTearo B Kkkaifm?- 4. epad;
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Ta6aunga 20
OcHoBHble TeXHHYeCKHe AaHHble PAAHAUHOHHBIX TPYOuaThiX HarpeBarededt

Ioka3ateau

Mpavas

TOPH3OH -
TaabHoe
pacnono-
KeHHe

BEepTH-
KaabHOE

pacno.1o-

KeHnue

TynukoBas

U-o6pashas

P-o0pasuas

W-o6pasnas

C peunpkyns-
iMeR ropenma

OJ1HO-
KoOJablleBas

ABYX-
KOAbLEBas

PaGouasa ganna
TPYOW B MM . .
PaGouasa reMne-
parypa B °C. .
Ontumaabupiii
pacxox HpPUPOA-
nHoro rasa B mM34
OntuMaasnoe
HaBAeHHe rasa
nepeja  ropeakoi
B Mm 600. cm.
Ontumaannoe
JdaBJelnne BO3Aay-
. Xa nepeja roped-
KOH B mMm 600. cm.
Makcumaapias
TeMmneparypa I1o-
JOTPEeTOro BO31Yy-
xaB°C ....
Koaddnuuent
Henoab30BalHa
Tonausa B tpyle

500—1000
940

3000

0,4

1500—2000

920

3000

0,45

1500
880

400

380

400

0,7

2000
960

350

400

300

0,65

1800
920

370

400

450

0,7

1500
950

14

420

500

310

0,7

1900
880

600

440

0,65

f«— KOHBEKTHBIIAsl NMOBEPXHOCTh H3Ay4Yarens B M2/,

CJ1e/10BaTENBbHO

(2’ = (If (71r - 7‘) _+-(1H fK (7wr - 7wu) :::(lf (71r - 7w) ‘F

+ 4,9 Bfﬂ[(

Ty
100,

)"_

s/ |

© D
S

600

460

0,7

Kaxnas cxeMa cedeHHs! BTOPHYHBIX H3JdyyaTedel, NPHBEAEHHBIX
Ha puc. 73, XapaKTepuayercst OnpejenleHHON 3aBHCUMOCTBIO MeX/1y
KOHBEKTHBHOHW W PaJHallHOHHON NMOBEPXHOCTSIMH, T. €.

fo=9(fy)-

3a KOHBEKTHBHYIO MOBEPXHOCTH ([, ) CJe/lyeT NPHHHUMAaTh MOJ-
HyI0 TEOMEeTPHYECKYIO MOBEPXHOCTh H3jayuaTessi, a 3a 3GbGeKTUBHYIO
pagauloHHy0 (fy) — BHELIHIOD NMOBEPXHOCTh YCJAOBHOrO OXBAThl-
BalOllero MHOrOYroJbHHKA.
Mexny KOHBeKTHBHO# [, ¥ 3bdekTHBHOH paguamuontolt f, no-
BEPXHOCTSIMH Tem1006MeHa CYlIeCcTBYeT 3aBHCUMOCTD

180

el
: . k4
fu:‘fl(s”]"n_:fks”l'_n—y

rje 7 — yucjo Jy4yel.
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BennuuHa 7 IpH ILTABHOM H3MeHEHHU MOBEPXHOCTH H3JydaTesst
{(cM. puc. 73,a) [, ocTaeTcst MOCTOSTHHON MpPH CTYNEHYaTOM H3MeHe-
uuu (cM: puc. 73,6), f, — MepeMeHHa W MOXKeT MeHSiTbCst OT 2 [0
oo,

[loBepxHOCTL KOHBEKTHBHOI'O Temloo6MeHa uanydareast [, ompe-
JeNISIeTCs W3 CMe/IYIOIHX COOTHOIIeHHH:

a) AJS CTYNEeHYaToro Hajydaresst

fK:ZnDlﬂy
1

rje M — ydUcao CTyNeHel HanydaTess;
N — 4Kcao Nyuell B CTymeHW (BennuKHa NMepeMeHHast B mpeje-
Jax BCero Hajydaressl, HO NOCTOsIHHas AJst KaxKaoft u3
m cryneHei);
D -~ niamerp pajHauHoHHOHR TPyOBl B M;
L., !, — AMHHBL BCEro H3jayuaTessi H CTylleHH H3Jy4aTess,

m
Ln =X I
1
6) 1A NJIaBHOrO H3JaydaTtelst
nD
fK = _2— Ln;
rape DD — puaMerp paauaudoHHON TPYOH B M;

L, — nauHa uanyvarens B M,
n — uucno Jaydelt (IOCTOSTHHAs BeNHYWHA).

ITpubankenHblli pacyeT cxeM H MOBepXHOCTell H3JydaTenedl ho
JhiHe TpyObl MPOM3BOASIT B CJAEAYIOILEM IOPSIKE.

I. JnvHa pajnauioHHON TpyObl JennTcst Ha 4—6 y4acTKOB U U3
ycJdoBHE paBHOMEPHOH TeIJIOOTAAauK OmpejiessieTcss CpelHsist TeMIle-
paTypa MPOAYKTOB CrOPaHMs Ha KaKAOM yuacTKe.

2. Onpejeasiiotest 3HaueHust Q° u Q Ha KaXkIOM ydacTke. x

3. Haxonsar snauenus f; fu; Ty Ha Kakaom yuyacTke. -+

PesynbTartel pacuera OJHOH W3 TPYG NpHUBE/JeHBl Ha puc. 75.

B pajgnaunoHHEX TpyGax BTOPHUYHBIH BO3/yX NMORAETCA B’ 30HY
C2KUTaHHsST BO3JYLIHbIM 32KEKTOPOM HJIH BEHTH/ISITOPOM. Ilpu 3TOM
CO3/1A10TCST YC/MOBHST JJIsi «PacTAHYTOTO» (paKena TOpeHUs.

['asoBosnymnast cMech BEIXOJHUT M3 Kparepa ropefKd CO 3HAuH-
TelbHBIMYU ckopocTamMu (20—50 m/cex). [1as cozmaHus ycroiiuuBo-
ro ropeHust 6e3 oTpLIBa MJ1aMeHU (B YCJIOBMSIX OTHOCHTEIBHO XOJIOL-
HHIX TOBEPXHOCTEH B 30HE TrOpPeJOYHBIX YCTPOiicTB) Tpebyercst He-
NPepLIBHO JIEHCTBYIOWHKA HCTOUHHK 3aXKHTaHUS Y KOPHS ropsiileil
rasososjymnoit cMecu. OH co3flaeTcst 3a cueT OTBOIA YaCTH OCHOB-
HOro MOTOKa rasoBO3/YIIHOA CMeCH K BHIXOLY HEHTPAJbHOH CTPYH
U3 HOCHKA TOpeNKH.

YCTORYHBOCTL rOpeHHsT MOXKeT O0BECMeunTh TakKe H BCIOMOTa-
TeJbHasi ropeqka c He3aBUCHMOH MNojauell rasza HJAH €ro cMecu
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Anuna usayvaroued mpybe 8 M-

Puc. 75. VsmeHeHde Temneparypbl MPOAYKTOB CTOPAHMs, TeMIMe-
paTypsl MOBEPXHOCTH BTOPHYHLIX HajyyaTejdedl H TEMJIOOTAAYM MO
JJIMHe u3ayuaouleit TpyGbl

a——Tr TeMfepaTypa fPOAYKTOB CropaMus B TpyGe 6e3 BTODHYHBIX M3JY-

1

yaresel; Tr — TeMnepaTypa MPOAYKTOB CropaHusi B TPYGe C BTOPHUHBIMH
2

usnysateasmu; T, — TeMmnepaTyPa MOBEPXHOCTH BTOPHHHBEIX nokasareselt;

6_Qc'r ‘ Qc-r — Tens10, fMepejlaBacMOe CTeHKe TpyGH Ges uaiyuaredell u
2

¢ uadyuaTeasmu: Qu., - Tenio, nepegaBaeMoe CTCHKe BTODHUMBIMH W3-
K _

nygaTensimu; Fyag — KOHBEKTHBHAR W W3JIyvalolas TIOBEPXHOCTH BTOPHUHBIX

uijlyuatescli (B OKPYMKHOCTSX MOKA3aHBl CeUCHHMA BTOPHIHEIX n3jayuareneh

: o Ajamiic Hadydatomed TpyGs)
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¢ BO3yXoM. JTa ropesnka OyJeT HeNpepeBHO MO/KUIaTb CMech,
BHIXOHAILYIO C GOJABLION CKOPOCTBIO M3 OCHOBHOH TOPEJKH. .

Ilpun nomade mpupojHOro rasa B HEHTP BePTUKAJBHO Pacnono-
JKeHHOH TPyOH ropeHue ero 3aKaHuYdBaeTcsi NPUMEpPHO Ha JUIMHE
30 nuametpos TpyObl. Pacnpenenedue TeMnepaTyphl no IJuHe IO-
Jaydaercss NOCTATOYHO paBHoMepHHM. [siss Toro 4rToObl TropeHue
3aKOHYMJIOCH Ha JauHe 12" auaMerpoB TpyOul, Bo3ayX, HeOOXOIUMBI I

7
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Puc. 76. TazoBast ropejKa ¢ akTUBHOH BO3JAYHIHOR cTpyeil W pe-
TYJIHPOBAHMEM KOJIMYECTBA IPHHYAMTENbHO [0AaBaeMOTO BTOPHY-
HOTO BO3AYXa

1 —rasoBasn Kamepa: 2 — rasonpoBop; 3 — Bo3xyilHas dopcyHKa: 4 — cMe-

cuTeNb; 5 — TpyGonpoBon ra3oBO3AYWIHOA CMCCH: 6 — paZHauHOHHAS TPY-

6a;, 7 — cTabGMAM3AaTOP rOpCHHSA; 8 — peryJasTOp Mnmomauu rasa: 9 — Tpy-

60MPOBOA BTODHYHOrO BO3NyXa; I0 ~- PCryJSTOP BTOPHYHOTO BO3AyXa;
11 — BO3yXONPOBOK

ANst cropaHust rasa, cjelyeT Pa3feIuTb Ha MEPBHYHBIH W BTODHY-
Hblii, IlpoBenenHwle OMBITH [OKA3BIBAIOT, YTO ONTHMAJBHOH $B-_
JsieTCs MoJjla4ya NMepBUYHOrO BO31yxa B KosmuuecTBe ~ 50% (Gneps =
=0,5). l'azoBo3nymHylo cMech (@ =0,5) MOXKHO MOJYUHTh B HHIKEK-
LHOHHHX TopeJKax ¢ aKTHBHOH rasoBO#d MM BO3AYILHOH CTpyeH.

IIpu KOHCTPYHPOBAHHWH Tra3oBHIX TODPeNOK jAJsi pPajAHalHOHHBIX
TPy6 HeoOXOAMMO YYHTHBATbL CTAOMIM3ALHIO TOpeHHs1 B HU3KOTEM-
neEaTypHoﬁ cpene npu BBICOKHX CKOPOCTAX HCTeYeHUs! Ta30BO3/yll-
HOM cMeCH U3 KpaTepa rOpesiKH. -

Ha puc. 76 nokasana ropenka c akTHBHOH BO3LYMHOH cTpyeit
AN BePTHKAJbHOH panHaliOHHOH TPYOH, B KOTOpPOH cTabuansapmust
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rOpeHHst OCYIECTBJASIETCST MyTeM I10jcoCa BHelUHel I0BEePXHOCTH
¢akena Bropuynoro Bozayxa. CrtabunusaTop yCTORYMBO paboTaer
HPU CKOPOCTH MCTeYeHMst ra3oBo3aywinon cMecu 0,0—15 m/cex. Ta-
Kasi CKOPOCTb COOTBETCTBYeT TPeGOBaHWAM MPaKTHKH.

IMpu cxkuranun B Tpybe 2,5 M3 rasa CKOPOCTb ra3oBO3AYyLIHOM
cmecy B Tpy6e coctasasier 4—5 m/cex, uncao Re=2000 -+~ 2500. Jla-
MHHApHHIH XapakTep JABHKEHHs B TpyOe 3aTpyIHsieT CMellleHHe ra-
3a ¢ BO3lyXOM U He ofecrmeylBaeT MONHOTY ropenus. s TypOymn-
3alMK MOTOKAa 0KAa3a/d0Ch HEOOXOAMMBIM Cy2KaTh CedeHHe TPYOBI Mmy-
TeM BMSTHS CTEHOK B OINpejefeHHBIX MecTaX Ha IMyOWHY IPHMEPHO

d
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Puc. 77. Topeaka JJsi ropH30HTaJbHON pajnandoHHON TpY-
6Bl ¢ 3)KekuHeH ra3a BO3LYXOM

1 — nogBonm BO3ayxa; 2 — Bo3xymiHas (popcyHka; J — CMECHUTEJNb

nepBUYHON rasoBosnymino#f cMecH; 4 — KoJbueBas Kamepa ra3oBoro

3anajbpHUHKA; 5 — KpaTtep; 6 — UroJpuaTHi KJanaH Ojias OTJamkKu no-
nAayH rasa

0,5 ee miamerpa. OnTiManbHOe uucno BMATHH (2—3) pacnosoxe-
HO Ha paccrosstHid 800—1000 mx or Hauanda u3nyyamoulef yacTa
TPYOHL.

Ilpu BHIGOpE KOHCTPYKUWHM Ta30BOH TOpeNKH IJs1 TIPOJIETHOH
BePTHKA/bHO pacnooxKeHHOH TpyOH cjenyeT YYMTHBATb Heo6Xo-
JIMMOCTb pasjefeHus BO3yXa Ha NMePBHYHBLIH W BTOPHYHBIA B MpO-
nopunu | :1, Hanuuye caMoTaru B Tpybe, BeIMUHHY pa3peKeHHsT B
Hayane TpyOu (1 mm 800. ¢T.) U co3jgaBaeMylo 3a CYET 3TOTO pas-
pexeHHst CKOpocTh (3—4 m/ceK).

Ha puc. 77 nokasaHa ropeaka JJsi TOPH3OHTaNbHONH pajgHatiOH-
HOH TPy6Hl C HCHOMb30BaHHeM rasda HHW3Koro nasjeHus. I'a3 nopa-
eTcsl Yepea HYJb-DEryJasiTOp W WHIKeKTHpyeTCs Bo3nyxom. Boamyx
Yyepe3 MCHOJHHTENbHBIH MeXaHH3M INOCTyNaeT OJHOBPEMEHHO B To-
peJKy ¥ B BO3JYIUHBIA 3KeKTOp AJIsT 0TCOCA NMPOAYKTOB CrOpamus.
310 obecneyuBaeT MOACOC BTOPMYHOTO BO3jyXa B 30HY TOpPEHHs.

Jlaa ycTaHOBKM B TYMMKOBHX pPaXHauHOHHHX Tpybax MOXHO
HCIOJIb30BaTh TOPEJKY, H306paxKeHHyI0 Ha pHc. 78, Koropast obec-
neyuBaeT JOBOJBHO PABHOMepHBIH Harpes TPYOLI MO ee IJIHHE.
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Jas onpenenenuss NONYCTUMBIX TeMJIOBBIX HalpsKeHuli Ha U3-
Jyyamollell NMOBepXHOCTH palHauHOHHOH TPyOH MOXKHO DEeKOMeHNO-
BaTb rpaduku A. JI. CBuHuuHCcKoro (puc. 79). [Ipu onpenenenuny Be-
JWYMHBl JOMYCTHMBIX TEMJIOBHIX HampsiKeHWH Ha usayyaioule
NOBePXHOCTH TPYyOHl CleayeT YUYMTHIBATH W TeNJOBble HaNPskKeHHS
Ha o0bem TpyObl. MakciManbHas BenHYMHa TEMJOBOrO HampsKe-
HHUSI, IPU KOTOPOH yAaeTcsl MOJHOCTBIO CXKedb ra3 B o6beme TPYOHL,
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Puc. 79. I'paduk 3aBHcHMOCTH JONVCTHMHX
yAeJbHBIX OBEPXHOCTHHIX TCIJIOBHIX Harpy-
30K Ha naJjyvaloulyio Tpy6y oT Temieparty-
[ — xoapueBas IWenah 1Js  BHIXOAA pHl Harpesa CTajqd B 3aUIHTHOH aTmocdepe

Puc. 78. T'asomas ropenka s
TYMHKOBOH DaAHaUHOHHOH TPy6bl

so3myxa, 2 --rasonposox; J — Lleb B °
IJisl BmXxo#a rasa; 4 — 3aBHXPHBAlO-
was Jgonatka 1 — t“=850° C: 2—t"=900° C: 3— £,,=1000° C;
4—1,=1100°C; 5 —¢,=1200"C; 6 —,;=1250° C;
7—t“=1300° [}

cocrapasier 3 MJaH. KKaa/m3-4. [IpeBbillleHne 3TOH BeJHUYMHBI MpU-
BeJleT K BLIGpocy H3 TpPy6Hl (pakena, YTo HeJLOMYyCTHMO.

Yepuble uaayuaTead ¢ oOorpeeaeMoil cTeHKoi. UYepHbie usmy-
yaTend NMPeACTaBASIOT KOPOGKH WM TyHHeNH ¢ ABOHHBIMM CTeHKa-
MM, MeI1y KOTODHIMH pa3MellleHbl ra30Bble rOPeJKH WJIH JIBHKYT-
cst MPOJIYKTHL Cropanusi, o6orpeBaolllie BHYTPEHHIOIO CTeHKy. Brel-
HsisT CTeHKa W30JMpOBaHa AJs YMEHbLIeHHs1 IMOTePb Temja B
oKpyKaloulyio cpeny. Manyuamwmas mosepxmnocTb (CTeHKa) Harpe-
caercst a0 temmepatyph 400—500° C.

K uepHBIM H3ayyaTeassM OTHOCHTCS, B YaCTHOCTH, H3JIy4yaTenb
thna PL-600 (puc. 80). M3anyyaloueHd ero uactoio siBJASIETCS YYTyH-
Hasi NJaAWTa, CHaGXKEeHHAasi C Hapy»KHOH CTOPOHBI BePTHKAaJbHEIMH
pe6paMH, yBeNHUHWBAIOUIMMH .[IOBEPXHOCTL TeMJaoNepesiaud OT Ibl-
MOBLIX ra3oB, 3ajHssl CTeHKa KaMephl TemIoM30MKHpOBaHa. B HuX-
Hell 4acTH KaMephl pasMelleHa HHXKeKUMOHHAas ropeska HH3KOro
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JaBJIeHNs, KOTOpas HarpesaeT YYTyHHYIO IUIUTY MO BCeH ee NOBepX-
HOCTH. 3a)KuraHue H3JyyaTels NPOU3BOLHTCSH OT SJEKTPOCTHpATH
MowHocThio 100 67, paboTaouedl oT ceTu HanpsiXKeHueM 24 a.
OcHoBHEH e TeXHHUECKHE NAHHHIE: PaCcXOj) NPHUPOJHOr0 raza—
0,36 m3/4; naBneHue raza— 175 mm g00. CT.; MAaKCUMalbHas U3JY-
yaiomast Tenaosast Harpyska — 1500 kxaa/u; MaKcuMaJ/bHaAst TeMIie-
paTtypa nosepxnoctd — 500°C; pasmepnl usmyuarens — 650X 330X

Puc. 80. Yepupiit uncpausiyyareab PL-600

1 — n3onayuHA; 2 — ropeska; 3 — Haayyalouas maHedb

X 88 mm; pasmepnl wussyvaooued manthl — 600X200 mm; Bec —
22 «xe.

Uepun# uHbpaKpacHblii U3TyuyaTeJb OMUCHIBAEMOro TUNA Npej-
Ha3HaueH N/ TeXHOMOTHYecKHX uejaed. TonouHoe npocTpaHCTBO
oTHeNeHo OT pabouero, NO3TOMY OH MOXeT NMPUMEHATHLCT BO B3PLI- |
BOOMACHOH cpeje.

rJ1ABA 11

OCHOBbl HPUMEHEHHS TA30TOPEJIOYHBIX YCTPOUCTB
HH®PAKPACHOTO H3JIYYEHHSA AJIS TENJOBOH
OBPABOTKH PA3JIMYHbIX MATEPHAJIOB WU HU3JEJHA

1. MOFNOIMEHUE H OTPA)XEHUE HH®PAKPACHBIX JYYEWN

[Tpu pacuere u NPoeKTHPOBAHHH pPAJAMAUMOHHBLIX. YCTAHOBOK C
UCNObL30BAHHEM TA30BLIX TOpea0K HeoOXO/AMMO YUHUTHIBATH NMpexie
BCEro CMeKTPajJbHYI0 XapaKTePUCTHKY H3Jyuaiolero Hacaaka (ma-
Henu) TpyOKH H TepMOpaiuauuOHHble (ONTHYeCKHe) CBOficTBa 006-
JAydyaeMblX MaTepua/oB (MOraoLlaeMOCTb, OTPaXKaeMoCTb W Mpomy-
CKaeMOCThb JY4YHCTOrO MOTOKA B 3aBUCHMOCTH OT €ro AJHUHHE BOJHBI
M TOJNILKHB! CJI0S1 MaTepuana, a TaKKe CeJeKTHBHOCTb).

B o6wmem ciyuae pekoMenayeTcst moAGUPATh H3JaydaTelH € Mak-
CUMYMOM 3HEpruu H3JyuyeHHs, COBNANAIOWUM C MAKCHMyMOM Io-

106



rOLIeHUs ee MATEepPUaJOM NPH JaHHBIX JauHax BoaH. OnHako npu
TUX YCAOBHSIX Marepuasl AOMXKEH UMeThb HAaUMEHBIIYI0 OTpaxa-
TeJBLHYIO H MPONYCKATEIbHYIO CIOCOGHOCTH.

Eciu o6ayuyaercst TOHKUH c/joiff MaTepuana, Haxojasuuuiicsa Ha
MOLJIOXKKe, HallpuMep JIaKOKPAcOuHOE MOKpPHITHE, TO B 3TOM ciyuyae
cienyer BHIGpaTh TAKOH CNEKTp H3JyvyeHUst reHepaTtopa (usmyuare-
Js1), pU KOTOPOM IUIEHKAa MaTepuasa OyJAeT UMeTb MAaKCHUMYM IIpO-
NyCcKaHusl, a MOAJNOXKKAa — MAaKCUMYM MNOIVIOLIeHHUS.

B 3TOM ciyyae 3a CueT H3JyueHHA B OCHOBHOM OyHeT HarpeBaThb-
Cst MOJJIOKKA, a OT Hee — IJIeHKA (NyTeM KOHAYKIHH).

a) 5) .
Aysucmeid Nyaucmeid
Ompawenweid "0 Ompanerteil nomoK
nomox / nomax /

Botdenenue W . Boidenenue
mensa Henoznowennsiu menna
— ) nomox . —

Puc. 81. Cxema MorIOlIIEHHST JYYHCTOTO MOTOKA BHYTPH OAHO-
POAHOrO CJ0sl MarepHaia

a — CHIbHOE norJjiolenne; 6 — caaGoe mnorsowwenue

Ha puc. 8] nokasana cxeMa pacnpejeneHust Jy4dcTOro najaio-
uiero NMOTOKa Ha OJHOPOMHHIN c/ofi MaTepuana. B nepsom cayuae,
KOria Teso 06/ajiaeT BLICOKOH Jy4enoraomareabHol Croco6HOCThIO
(puc. 81, a), ny4ucTull MOTOK, Majaiouid Ha Te10, 4aCTHYHO OTpa-
KaeT ero MOBEpPXHOCTBIO, YacTHYHO (B GoablIel CTeneHH) MOTJO-
[aeTcst BHYTpU Tesla. B 3ToM cmyuae HauGosee HHTEHCHBHO HarpeBa-
I0TCSl BepXHue c/aou Tena. IlpuueM, yeM MeHblle TEMIONPOBO/HOCTD
Tesa, TeM CUJbHee Oy:ayT Harperbl ero BepxHHe CJIOH (cuuTas OT
ob6nyuaemoi mosepxHocTi). Bo BTopoM cayuae (puc. 81,6), Koraa
TeJo 00jajaeT HeBHICOKOH MOr/ollaTeNnbHOR CMOCOGHOCTHIO, YacTh
JYUHCTOTO NMOTOKa OyleT oTPpa’keHa BHellHefi MOBePXHOCTLIO TeJa,
yacTh — IPAHUYHBIM CJIoeM (Tea0 — BO3MyX), KoTOpas B CBOIO Oue-
pelb, OTpa3UBLIHUCh, BO3BPATHTCS B TOJULY Tena, a OCTaJdbHAst 4acTb
MOTOKa MNpOiZieT cKBO3b TeJO. B JlanHOM cayuae TeMmepatypa Ha
o6ayuaemMoi cTopoHe OyneT HecKOJAbKO Bhillle, 4eM Ha MPOTHBOMO-
JIOKHOH, O/IHAKO BHYTpPU CJOsT TeMIllepatypa Oy/jeT HUXKe, ueM Ha
€ro rpaHulax.

Ha puc. 82 npejcrapnena cxema pacrnpefeneHHs JyuHCTOro Io-
TOKa B JIBYXCJIOHHOM (HeomHopoAHOM) tene. [Tpu BhICOKOH mpony-
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CKaTeJbHOH CcIOCOGHOCTH mepBoro cios (puc. 82, Q) U BHCOKOH IIO-
II0WATENLHON CIOCOGHOCTH BTOPOro (MOJIOKKH) Jy4HCTHIfl MOTOK
HaCTHYHO OTpa)kaeTcst Ha rpaHuuax MepBOrO CJOA W YaCTHYHO MO-
TrJ0WaeTcs1 BTOPLIM CjioeM (MOANIOXKKOH W3 CTamaH), Harpesas €ro.
B stom ciywae temnepatypa y HeoBayuaemoii MOBEPXHOCTH HEPBO-
ro cnost (y o6sy4aeMoil MOBEPXHOCTH BTOPOTO cnost) O6yaeT 3Hauu-
TeJLHO BHIE, YeM y 06JayuyaeMOil NMOBEPXHOCTH nepBoro ciosi. Ha
HeKOTOpOH ryiyGuHe 3TOro cJost TeMIepaTypa GyleT MeHblle, yeMm

a) 6)

Ompawennsild  Tenno8od Ompawensitt  Tennobod
nomox nomoR nomox nomox
’ \ § Noenoue-
Hue
Rozpowerue 2
§
o Beezo .
3 - oS
E 8]
3 - RS
o S
§ - N
(S S
2 ~
2 Buidenenue bideneHue
Tennonpo8odHocmy menAaq & menaa

Puc. 82. Cxema pacnpemedednst Jy4YHCTOTO TNOTOKa, Maaaloulero
Ha HeomHOponHBll (JAByXcJoHHBIf) MartepHna

@ — CH/IbHOe TOIJIollekue BTOPBIM CJoeM; 6 — ciafoe fnorsomeHHe BTO-
pbiM Ca0EM

| — MOBEPXHOCTb uepHas (CTa/NbL); 2 — MOREPXHOCTb GaecTawas (aaloMuuuit)

Ha ero rpaHunax. Bo Bropom cayuae (puc. 82,6), kKorna nomioxK-
Ka o0/ajaeT BLICOKOH OTpakaTeabliofi cnocoGHOCTBIO, Hanpumep
M3 aNIOMHHHS, HarpeB ee OyJeT 3HAUMTEJILHO MeJJelHee, uUeM B
nmepBOM caydae, NOITOMY M TeMIlepaTypa Ha rpaHuune IepBOro H
BTOPOTO cjoes Oy/leT TakKe MeHbLUIE,

M3 paccMOTpeHHBIX NpHMEPOB CaeyeT, 4TO NPH JYUYHCTOM Ha-
rpeBe MaTepuasoB ¢ BLICOKOH NPOMYyCKATeAbHOH CIOCOOHOCTBIO HX
HY>XHO NOMellaTh Ha MO/J0MKKE ¢ BBICOKOH norsowarenbholi cIo-
co6uocThio. Ilpn mommowxkax W3 aniOMHHHA (C BLICOKOH OTpaxa-
TeNBHOH CIHOCOBHOCTBLIO) Heo6XONMHMMO 160 mepen HaHeCeHHEM
MOKpHITHAA 00pabaThiBaTh MOBEPXHOCTb NMONJAOXKKH MECKOCTPYAHBIMH
anmnapaTtaMp MJM TpaBieHuem (jJs1 yBe/1dYEHMsT LIepOXOBATOCTH),
a1H60 yBeaMYHUBATh HWHTEHCHBHOCTb OOJy4eHHS, eClH He yJjlaeTcst Mo-
Ao6paTh M3aydaTeab € COOTBETCTBYIOIIMM CMEKTPOM H3Jy4YEHHSL.

Jnst TomcTEIX MaTepuasoB pEeKOMEHyeTcs MPHMEeHSITb H3Jyua-
TeJld CO CMEeKTPOM, XOPOLIO NPONYCKaeMbhiM H MaJ/Jo OTpajkaeMbiM
JNaHHBIM MaTepHasnoM, YTOGH ofecneunTh Gosee ray6oKoe NMPOHHKA-
HHE W3Jy4eHMsT B MaTepuals.
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B kauecrBe mpyMepa Ha puc. 83 MoKaszaHbl KpuUBble MpOMycKa-
TeJABHON M OTpPaKaTeNbHON CIOCOGHOCTH KOJTOMAAJBHOTO Kamui-
JSPHO-TIOPHCTOTO TeJa B 3@BHCHMOCTH OT JUIMHBI BOJIHB W KDHBHIE
CIIeKTPa/JbHOTO M3JyueHdsi KBapleBbIX TpyOuaThix HU3JyuaTesnei
(T=1425°K u T=2250°K).

V3 pHcyHKa BHIHO, 4TO 06J1aCTH MaKCHMaJIbHOTO MPONMYCKaHUsA
Marepuana COOTBETCTBYET H 00/1aCTb MaKCHMaabHOTO OTpaXeHHus.
Bri6op u3myuaTenss MOJKeH NMPOU3BOAHTHCS B 3aBUCUMOCTH OT TeX-
HOMOrHKH 06pabOTKH MaTepuana. I1py HEOGXONHMOCTH HHTEHCHBHOH
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Puc. 83. CnekrpajbHble XapaKTEPHCTHKH MaTe-
puajioB u HaJyuartened

1 — oTpaxaTe/NbHas CMocoGHOCTb MAKaPOHHOIO TecTa R)\,
2 — nponycKHast crnocoGHOCTb DX TeCTa; 3 — CHeKTpP W3-

AyueHys reHepaTopa nnu T=1425°K; 4—T10 Xe, npn
T=2250° K

00paboTKK MOBEPXHOCTH MaTepHa/aa LeNeco00pa3HO MPHHATbL H3JY-
yaTesib 3, y KOTOPOro MaKCHMYM H3JYyueHUst IPHXOJHTCS Ha 06/1acTh
MUHMMAJBbHOTO OTpa’<€HHsI W NPonyCKaHusg Martepuana. Ilpu obec-
neueHHH MporpeBa MaTepHana mo raybuHe (TONLIWHE) CJIE1yET MPH-
HSITb U3JyuaTeab 4, MAKCHMYM H3.TYUeHUs KOTOPOro MPHXOHTCA Ha
o6siacTb BHICOKOH MpPONYyCKaeMOCTH MaTepuaJa.

HcenenoBanusiMi yCTaHOBJENO, uTO 00Ulasn OTpakaTesnbHas CIO-
COBHOCTb MATEPUAJI0B CHHIKAETCSI C YMEHbIUEHHEM HX BJIAYKHOCTH, MMO-
5TOMY LE€NeC000Pa3Ho B MPOyecce CylKH MEHATh TEMIOEpaTypy u3ny-
yaTesefl. ITO MONOKEHHE, OJTHAKO, HEAb3fl PACNPOCTPAHATh HA H3Y-
yaTeH, B KOTOPHIX ra3 C)KHraercs B OOBEeMHBIX KEPAMHUYECKHX HJH
METAJJIHUECKHX CETKaX, TaK KaK 3TH H3JyuYaTeNu M3 yCJOBHH YCTOH-
YHBOCTH H MOJIHOTHl TOPEHHUS Ta3a He MO3BOJAAIOT MElsiTh TEMIIEpPATY-
Py H3anyuarolliero Hacamnka.
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2. TNYBUHHOE NPOHUKHOBEHUWE WH®PAKPACHbBIX JIYYER

[Tornomwenue uHppakpacHHX Jydyell MaTepHaJaMu NDPOUCXOAUT
He TOJMbKO C NMOBEPXHOCTH, HO U Ha HeKOTOpyIO IiybuHy, NpuyeM Ha
ray6uHy NpOHUKAHUS JyyeH HapAAy € NJAOTHOCTbIO NMajalomwero Ha
TEJO JYYMCTOrO MOTOKa, ONTHYECKHMH CBOACTBAMH W CeJIeKTHBHO-
CTbIO Tesa OKasbiBaer BausHue W dopma tena. Hanpumep, npu o6-
JyYeHHH LUMJUHAPA Hauboabluu# 3¢@eKT AOCTUraeTCs NPH HapyX-
HOM o0sydeHUH, YTO 06ycnoBIeHO GOJbLIEH JyYyeBOCIPUHHMAIOLIEH
MOBEPXHOCTHIO.

Jist MpOBOAHUKOB 3JieKTpHUecTBa (MeTaJsioB) KaK Helpospad-
HBIX Tes T'yOuHa MPONyCcKaHHs WHpPaKpacHHIX JyyeH odeHb MaJsa H
coctabsser He 6osee /40 Asuubl BoaHn (P. Iloaw)., Tlo nmaHHBIM
D. DkkKepra, NpoNycKaTeJbHas CNOCOGHOCTb 3THX MaTepuasioB CoO-
cTaBjsieT He Oosee 19%.

CrpoutenbHble U OTHeYNOpHLIE MaTepuaJsbl 06/1afaloT TaKXKe He-
3HAYHTEJBHOH NMPONyCcKaTeJbHOH CIOCOOGHOCTHIO.

Jnsi obecneyeHusi Gojiee UHTEHCHBHOrO HarpeBa W CYWKU Mare-
pHasoB He0OXOAMMO, YTOOL! TOBEPXHOCTHHIE CJIOM UX UMEJH BHICOKYIO
NpONycKaTeJbHYI0 CHOCOOHOCTh H 30Ha MAaKCHMaJIbHOH TeMIepary-
pHl JOcTHTana HauOboJiblueldl TyOUHHL.

HccnenoBaHusiMi yCTaHOBJEHO, YTO NPH AJIHHE BOJHBL H3Jyde-
uusi okoso 0,8 mx mpomyckaemocTh Bombl pocturaer 80%, a mpu
IJIMHe BOMIHBL A=1 MK OHa cOCTaBJjisieT B 3aBHCUMOCTH OT TOJLIHHLI
cnost okosio 60%. Ipu anuse Boaun Goaee 1,3—1,4 mk Boma cTa-
HOBHTCS NpPaKTHYeCKH HeNpOHHI@eMOH, TaK KaK IOJHOCTHLIO MOTJIO-
laeT H3Jy4YcHHE C TAKOH IJIMHOH BOJIHHL.

[IpoHnaeMOCTL MHOTHX MAaTepHaNOB yBeJHYHBAETCSt C YMeHblIe-
HHeM /IJIHHBL BOJIHbI M3JIyu4eHHS W YMeHbIUAeTCs ¢ yBeJHYeHHeM TOJ-
WHHH cjost. JlJifi MaTtepuHasioB ¢ yBeJHUYEHHOH BJIAXKHOCTHIO NIPOHH-
naeMocTb cHHKaercs. Jlex TonwunHol 3 mm nponyckaer no 25% kKo-
POTKOBOJTHOBOTO H3JIyUeHHs.

3. OBUIHE YKA3AHHUY IO MPHUMEHEHHWIO FA30BbIX H3JYYATEJIER
AJ TENJAOBBIX NMPOLECCOB

HakonsneHHbLIH ONLIT B MPOEKTUPOBAHHU M 3KCIJyaTaUHH YyCTa-
HOBOK ¢ MH(pPAaKPaCHLIMK Ta30BbIMU H3Jy4aTessiMH MO3BOJSIET NATh
HEKOTOpble PeKOMEH/aukH MO NPUMEHEeHHIO TOPeNOK IJisl TelJioBOi
o6pa6orku. [Ipy 3TOM Hamo OTMETHTb, YTO MHOTHE MOJIOKEHHA IJis
YCT4HOBOK, O0ODYINOBaHHHX 3JEKTPHYeCKUMH HH(PpPaKpacHbIMU W3-
JyuaTesisiMu, CIPaBEIJMBEl H JUIsi YCTAHOBOK C rasoBHMU H3Jy4ya-
rensiMi. OIHAKO K YCTaHOBKaM ¢ Ta30BBIMU H3JyYyaTensiMu mpeib-
ABJAIOTCA NOMOJHUTENbHbIE crenrduyeckie TpeGoBaHus.

1. Ecii OTCYTCTBYIOT HCXOAHBle NaHHble MO TemJaoBOH 06paGoT-
. Ke 3aJ[aHHOr0 MaTepuaJia, TO NPOeKTHBM paboTaM NOJIXKHBI IpesLle-
CTBOBAaTh 3KCINEpPUMEHTaJbHble HCCAeNOBAHUSE W UCIBITAHUS OMbIT-
HBIX YCTAHOBOK /ISt ONpefeseHls ONTHMAaNbHLIX PeXUMOB YCJIOBUH
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npouecca (paccTosHHE OT TOPeJIOK Jo 0GpabaThiBaeMOTO H3AE/Hs,
paccTosiHHe MeXJAy TOPEJKaMH, PaBHOMEPHOCTh paclpenesieHHs
TellJioBOr0 NMOTOKA, Tpebyemast TeMlepaTypa Ha TOBEPXHOCTH H3je-
JiHst, TIPOLOJIKHTENLHOCTh Harpesa, BO3LyX000MeH H T. I.).

2. K rasoBeM ropeikam HH(pPaKPacHOro H3Jy4eHHs JIOJKHO
nojaBaThest cTa6HIbHOE HOMHHAJIBHOE JlaBJjieHHe ra3a. B NMpoTUBHOM
cayyae, NMpU KoJeGaHHH JaBJeHHsi Ta3za Tlepel ropejikamu, Gyner
MeHAThCS TeMIlepaTypa Ha HM3Jy4alOlHX MaHelsix M KakK CJeficTBHe
yBeJHUYUBATLCSE BpeMst HJIM YXyAWAaThcA KaK KayecTBO TeMlsoBO#H 06-
paboOTKH, TaK H CcTrOpaHHs rasa.

3. [nast peryJupoBaHusi MJIOTHOCTH (HHTEHCHBHOCTH) H3JIyYeHHS
HH(GPaAKpPaCHBIX FOPEJIOK, CKOMIIOHOBAHHLIX B OTAe/bHblE TPYNNH, pe-
KOMeHIyeTcsi ycTpauBaTh JHOO HHAMBHIyaJdbHOe, JHOO TPyINIOBOE
BKJ1I0YyeHHe (BLIKJIOUeHHEe) MX ¢ TAKHM pacueToM, uTOObl B KaKIOH
rpylille BKJIOYanoch (BBHIKJAIOUAI0Ch) ONHMHAKOBOE UHCJO TOPeJioK,
T. €. H3MeHeHHe HHTEHCHBHOCTH H3JyYeHUs TIPOHUCXOonHs0 Oe3 H3Me-
HeHHMsi HalpaBJieHHs ero.

He ‘caenyer momyckaTh BKJIOYeHHS (BBIKJIIOUeHHR) [eJOH Tpyml-
nbl TOPeJOK, COCPeNOTOYEHHBIX B OJJHOM MeCTe 1O H3Jyyalouied Mo-
BepXHOCTH TENJNOBOH YCTAHOBKH, TaK KakK 3TO MpHUBeNeT K He-
paBHOMepHOMY 00JiydeHHI0 oO0pabaThiBaeMOro H3pneaust (MaTe-
puana).

Ilpu 4YepHBIX H3NyyaTesdX HHTEHCHBHOCTb H3Jy4YeHHUS peryau-
pyeTcsi 3a cueT U3MEHEHHS MX TeMIePATYpHl NyTeM H3MeHeHHst Tell-
JIOBOH Harpy3Kd TOpeJOK.

4, flpn NpoekTHPOBAHHH YCTaHOBOK KOHBEHEPHOro THIA NOJIKHO
OblTh HM3y4YeHO MpepPbIBHOe U HempepbiBHOe OOJyuyeHHe H3/Iequst.
Ilepsnlii cnoco6 (B wesoM psiie cayyaes) obecrneydBaeT 3HAYUTENb-
HYIO 5KOHOMHMIO ra3a W yJayyllaeT TeXHOJOTHYeCKHH peXKHM TellJIOBOl
06paboTKH.

B 3THX ycTaHOBKax, KpoMe TOro, CjeiyeT IperycMaTpHBaTh pe-
3epB 0 JJilHEe 30HH 06JyYyeHHsi, YTOOL HMETh BO3MOXKHOCTh B CJIY-
yae HeoOXomumocTH oOay4yaTh H3neJds (MaTepuaJbl) Ha GoJjibllieM
OTpe3ke TYTH ero IBHIXKEHHst.

5. HeobxonumMo ofecneuydTb peryJupoBaHUe paCCTOSHHS MexX-
Iy WHppPaKpacHBIMH H3ayyaTeasiMH B MaTeprasoM. Oco6eHHO BaXKHO
npefycMOTPeTh 3TO B YCTAHOBKAX TeMJOBO# 06pabOTKH OTKPHITOrO
THNA, a TaKXKe B yCTAHOBKAX C OAHHOYHBIMH MJIM HeGOMbUIHMH TPYII-
MOBBLIMH M3Jy4yaTeNsiMH.  *

6. l'openkn HHPPAKPacHOrO H3NYUYeHHSt MOTYT YCTAHaBJHMBAaThCH
BHYTpH KaMepsl U B ee OKHax.

[1pu ycTaHOBKe WHXKEKIHOHHLIX TOPEJOK BHYTPH Kamepnl HeoO-
XOZMMO O0ecreYydTh NOJABOX BO3AyXa K ropejikaM MO ClelHaJdbHBIM
KaHanaM. HeoOxo1uM0 Takxke o6ecleydTh OTBOJA MNPOAYKTOB cropa-
HHUAl OT Topesiok. Ecau BLIMONHHTL KaHanb! He MPeACTaBJseTcss BO3-
MOXHBEIM, TO B KaMmepe, I'le yCTAHOBJEHbl rOpEeJKH, AONKHO GHITh
obecreyeHO JOCTATOYHOE KOMHUECTBO BO3/1yXa /sl TOPEHHS C YUeTOM
BO3MOKHOCTH paGOTH IOpPeJIOK NMPH MOBLILIEHHBIX TeMIIEPATYpax BO3-
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nyxa. B npoTHBHOM cJjyyae MOXeT HapyWHTbhCA HOpManbHas pabo-
Ta ropesoK.

7. O6wHBKa BHYTPH KaMep He JOJXHA KOPOOHTBCs MpH Harpe-
Be, TAK KaK [pH KOpOOJeHHH ee 4acTh U3JyueHHs OYyaeT OTparkeHa B
HEHYy>KHOM HamnpaBleHHH, a IPH HATHYHU B YCTAHOBKE BeHTHJANHH
C NpUHYAMTENBHON MOAaueli BO3LyXa OyLyT CO3LaBaThcs HeEXena-
TeJIbHbi€ OTK/JOHEHHA MOTOKA ¥ 3aBHXPEHHS, OTPULATENBHO B/MSIO-
IlHe Ha paboTy TOpenoK.

8. Pacnonoxenue usnyualollux Hacagok (MaHeneii) TropesoK
B YCTaHOBKe NOJIXKHO o0ecreyuBaTh paBHOMEpHBIA TeNJOBOH TOTOK,
cocpenoTOueHHH Ha obpabaThiBaeMOM H3aenuH. VckaioueHuem Mo-
ryT ObITh YCTAHOBKH [Jisi TeNJIOBOH 06palOTKH H3menHil ¢ HepaBHO-
MepHO#l Maccoil. B atux cayuasix obaydyeHne 607eC MacCHBHHIX Ya-
cTefl U3AeNHUst JOMKHO ObITh 00JIee HHTEH CHBHBIM.

B cayuae 06ayyeHHsT MIOCKHX OOBEKTOB C OOJBLIOA MOBEPXHO-
CTbIO [OCTAaTOYHO OOecleuHuTh OOMyueHHe HX C ONHOH HAHW C IBYX
CTOpOH njaockocTH. [lpu o0OayuyeHUH NPOCTPAHCTBEHHBIX OOBHLEKTOB
Kopobuaroit dpopMbl HEOOX0AUMO, UTOOL H3MyuyeHue Obl10 PAaBHO-
MepHBIM cO Bcex cTOpoH. [Ipu o6/1yvyeHun mpepMeToB Kpyriaoi ¢op-
Mbl MOXKET ObiTh MPHHATO O/JHO M3 pelleHHH: a) H3JayuaTend paclo-
JaraloT BOKpYT u3zpenus; 0) u3pedve BpalllaloT BOKPYF CBO€H OCH.

9. [lpu ycraHoBke ropenok HWHGPAKPACHOTO H3JIYyueHUst CO Cro-
paHueM ra3a Ha KepaMHUUeCKHX WJIH MeTa/JJIHuyeCKHX HacanKax BHYT-
pH Kamep, yuHTBIBasi, 4To OT 45 1o 55% Tensa yXOAHUT ¢ OTXOMSILH-
MH ra3zaMi, Heo6X04HMO HCIONB30BaTh 3TO TEMJO, IPUMEHHB O/JIHOB-
peMeHHO JIyYHACTHH H KOHBEKTHBHHIH CrocoGnl Harpesa.

B aTom cayuae ropesku caegyer pacmosararth mop obpabaTe-
BAeMbIMH M31eMUIMHU, oOecleunB, OAHAKO, YCJAOBHSE HEBO3MOKHOCTH
MOBPEIK/EHHST U 3acOpeHUst HacafKOB rOPe/IOK najalomHM MaTepua-
JIOM W BOCIIJIaMEHEeHUst rOplouero Martepuasa, ecjidi OH HMeeTcs,

10. [1pu o6ayueHuu u3gennii OOKOBHIMH MaHeNsIMH, OTCOCE Ha-
rpeToro BO3AyXa H3 BepxHeH 30HB! H NOCTYIJIEHHY CBEXKEro BO31Y-
Xa CHM3y HEOOXONHMO YyUWTHIBATh HEPABHOMEPHOCTh HArpeBa BO3MY-
Xa N0 BBICOTe KaMephl.

Jns KOMIDEeHCALHH 3TOH HEPAaBHOMEPHOCTH HHXKHHE TOPENKH
LOJKHBL 0o0ecneuuBaTb GO/bIIYI0 HHTEHCHBHOCTh 00JyueHHsi H3pe-
n4s1, yem BepxHue. [losToMy ropeaku peromeHjyercs 06beqHHATDH
B TPYINLI, PACHONOXKEHHble 0 TOPH3OHTAN,

[1pu pBHKenuu 06sy4acMOro U3Ji€/HsT BAOJNb KaMeDbl OHO TOJK-
HO CBOOOIHO MOJABEIIUBATHLCA HA TPaHcHoprepe. DTO gaeT BO3MOXK-
HOCTh H36Ge)kaTh 3areMHeHHsa 06J1ydaeMblXx NOBEPXHOCTEH HmeTansMH
TpaHcruoprepa M YCTPAHUTh 11eIpOM3BOAMTE/IbHble MOTEPH Telsa Ha
HX Harpes.

11. BuyrpenHyue MOBEPXHOCTH KaMephl 1e1eco06pasHo 06JaHIOo-
BHBAaTh JUCTOBLIM aJIOMHHHEM, KOTOPHIH MOBLIIIAET PABHOMEPHOCTb
06JAYUEHUST U3/I€AHST H SKOHOMHYHOCTb YCTaHOBKH, 4To WMeeT 60/b-
Loe 3HaueHue NpH 061yueHHH 06 BEKTOB CO CN0KHOH reoMeTpHUECKOi
$bopMOil M HH3KOH NOTJIOMIATENBHOH CHOCOGHOCTEIO,
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12. UeM MeHblIe TemJONPOBONHOCTbL MaTepHaJa, TeM 6o/ee paB-
HOMEPHO OH LOJIKeH 00/1y4aThCsl, TaK KaK B 3TOM C/Iyyde He IPOHC-
XONUT BblpaBHUBAHHWe TeMIEpaTypbi Yepe3 TeMAONPOBOAHOCTD.

13. B ycTaHOBKaX, B KOTOPbIX MOXKET BO3HHKHYTb 00/bluast KOH-
IeHTpaUysi mapa, MOSIBASIETCST ONACHOCTb KOHAeHcalud BJAArd Ha
crenkax kKamepnl (meud). [losToMy kamepa mepen mopaueit B Hee
MaTepHasna [oOJKHA ObITh NPEABAPUTE/IbHO MPOrpeTa TaK, 4TOOBI
BHYTpeHHHe ee 4acTH NMpuoOpenH ngOCTAaTOUHO BLICOKYIO TeMmepa-
Typy.
14, Undbpakpacuass temmoBast 06paGoOTKa MOMXKeT BeCTHCh Kak B
3aKpHITEIX KaMepax WAM medaX, Tak H B OTKPHITHIX YCTAHOBKAaX Ha
KOHBellepax HMJH B CTAlHOHAPHHIX ycnOBUAX. TemnoBas u30asuus
KaMep HJH Teuyefl He SIBASIETCST HEOOXOAMMOH, KpOMe TeX CJyuaes,
Korga TpefyeTcst HHTeHCH(PHUHUPOBATL MPOLECC TEMJI0BOH 06paGoTKH.,

15. K ropenkaM, CMOHTHPOBAHHBLIM B YCTAaHOBKaX, NOJKeH OHITh
obecreyed CBOGOXHBI LOCTYN AAST MPOU3BOLCTBA HEOOXOAHMBIX pe-
MOHTHHEIX pabOT HJH 3aMeHbl FOpenoK.

16. B 3akpbIThlXx ycTaHOBKax ¢ HH{ppPaKpacHOH Tem10BoH obpa-
6O0TKOH ciaenyeT ycTpauBaThb CllelHasjblbie CMOTPOBblE OKHa, Heod-
XOnHMble /51 HabnlogeHUst 3a paboOTOH ropenok.

17. B 3aKpnIThiX KaMepax HAH TyHHEAsIX, B KOTOPbIX BO3MOKHO
BblJe/leHHe TOPIOYHX M B3PLIBOONACHBLIX pPacTBOpHUTe/ €, HENOMmyCTH-
MO Hanuuue «MePTBbIX» 30H A/51 BO3NyX0oGMeHa.

18. B uHdpakpacHHX ycTaHOBKax O00.billoe 3HauyeHHe HMeEIOT
feMmepaTypa M CKOpOCIb MOCTymajoulero B kKaMepy Bo3ayxa. [lpu
MOCTYIIIEHHH XOJ0HOrO BO3AyXa WM BO3JyXa ¢ 6O0JbILIOH CKOpO-
CThIO MPOLOJIKHTENLHOCTh TEIIOBOH 06pabOTKH yBeNIUYHBAETCS.

Tlpumenenue ra3oBhlX UHPpPaKpacHbIX H3jdyyaTesNeidl HaeT BO3-
MOZKHOCTh HMCMO/bL30BAaTh FOPAYMe MPOAYKTbl CrOpaHHs U MONaBaTh
B ycTanoBKy noporpeTelii Bo3ayx. I[lozorpes Bosmyxa no TpeGyemoii
TeMIepPaTypbl MPOHCXOAHT B CIEUHAJbHBIX BO3LYXOMOAOrpeBaTensiX
WIH B CHUCTEME peLUpKYJSUUM.

19. Kaxpasn ycranoBKa ¢ uH(PaKpacHHIMH ra3oBLIMH H3Jyudare-
JSIMH [10N1KHA 000pyfOBaTthCsl CHCTEMOH aBTOMAaTHKH 6€300acHO-
CTH H HEOOXOAUMBIMU KOHTPOJIbHO-U3MCPHUTEIbHLIMU MPUOOpaMH.

ABroMaTHka 0e30MacHOCTH [O.T:KHA IMPEyCMaTpPHBATL OTCCUKY
MO auH rasa B Cay4asix BHIKJIIOUYCHMS MPUTOUHO-BLITSIXKHOH BEHTH/IS-
UMM, Tag€HHs LaBACHUS Tra3a HHXKe AONMYCTUMOH BeJHMUMHBL, OCTa-
HOBKH TPaHCIOPTEPOB; NHCTAaHIIHOHHOE yIpaBACHHE 3a)KHranuem
HONXKHO O6eCreYuBaTh HEBO3MOXKHOCTb IIyCKa rasa [0 BKJIOUEHHS
CHCTEMbl 3a*KHraHusL.

B Tex cayuasx Korna TOpenksd HAaXOAATCs B MECTax, TPVAHONO-
CTYMHBIX aJ5 HabJIOLCHMST 3a X PaboTofl, O1M ROJKHE 060pPyao-
BAThCsl CHCTEMOH aBTOMATHKH, KOHTPOJMpyIOWEd paboTy Kaxjof
ropenkd. [IpH BbIKNIOYCGHUH FOpE/OK B pe3ynbraTe BO3HHKHOBEHHS
aBapuiiHbIX CHTyalUui aBTOMATHKA [0/KHA NPeAyCMaTPUBATh BK.IO-
yeHHe TOPEJOK TOJbKO OMEPATOPOM MOC/AE YCTpaHeHHs] HEeHCIpaBHO-
cTeil, BHLI3BABILIHX OTK/IOUEHHe rasa.
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20. TpaucnoprepHble ycTpoHCTBa B HHPpPAKpaCHHX YCTaHOBKAaX
(TpaHcnopTepHbie JIEHTHl, CEeTYaThie JIEHTHl, PELIETKH, KOJOCHHUKH, CH-
Ta U CTeNJAaXH) SBASAIOTCA 6aJacToM, HAa HarpeB KOTOpPOro pacxo-
nyercst Temwio. [To3ToMy NpH NPOEKTHPOBAHHH H TOCTPOHKe TaKHX
YCTAaHOBOK JOMKHBI MPHHUMATBCH MepHl /A YMEHBIUIEHHst 3TOTO
Gannacra. B Heo6XOmMMBIX Cjayuyafgx TPAHCIOPTEpPHBIE YCTPOHCTBA
HLOKHBl pacrnosaratbcsl Mo AHOM (MOJAOM) HJH B BepXHEH vacTd
CYWHIBHOM KaMepht ¢ yCTPOHCTBOM Y3KOH 11elH aJst mpomycka CTo-
eK 114 MOABECOK, Ha KOTOpEX KpensiTcsa HarpeBaeMbie usgenus. Cie-
AyeT TOMHHTb, UTO MeTa//IMYecKHe jeTaJd TPAHCIOPTEpHBIX yCT-
poficTB, HaxonslHecst B 10Je H3JAyueHHs, HarpeBaloTCa M H3JYy4aloT
tenno. [losTomy NMpH pelweHHH HEKOTOPBIX 3an1a4 HHPpPaKpacHoro Ha-
rpeBa sTo cjlelyeT WCMOJAB30BaTh. [Hanpumep, npu BHOeyKe nedeHbs
Ha CTaJbHBIX JHCTAX [ONOJHUTENBHBIH HArpeB KeadTeseH.

21. B gpyrux cayuasix, HanpkMep Npu CYLIKEe MHIEBHX MPOLYK-
TOB, OH MOXeT NpeACTaB/sATh OMACHOCTh BCJAEACTBHE MECTHOTO Me-
perpeBa. B monoGHBIX cayyasix Hago NPHMEHATh B KauecTBe TNOI-
JAOKKH MOAXOASALHEe MaTepHa/ el ¢ MaJOH NMOTIOIaTe bHON C10Co6-
HOCTBIO.

22. HeponyctuMo mpomyckaTe uepes HHOPAKPACHYIO YCTAHOBKY
OJ\HOBPEMEHHO TOJICThle M TOHKHE, TAXKeqable M JNerkde perand, Tak
KaK HeH36eXHBl TeMIlepaTypHble pa3JHuus.

23. IlpH cyuike JaKOKPACOYHbX MOKPHITHH Ha TOJCTHIX, MAaCCHB-
HblX MeTaJMHYeCKHX Tenax BHauajde clefgyeT HCIOAb30BaTh 006.y-
YeHUe Mpu GOMBIIMX TelJIOBHX HANPSAYKeHHAX, TAK KaK B 5TOM CJyuae
MOYKHO YCKODHTB Nponecc cylku. [Tockobky Temno, Bepe/KBLieecs
C TTOBEPXHOCTHOTO CJIOS1 MOJOXKH, epefaercd B ray6es MeTanna, To
Jaxe MpU CUIBHOM OGJyYeHHH He cjepyeT omacaThCs MpeBHILEHHS
TeMIepatyprt B CJ10€ JAaKOKPaCOUHOTO MOKPBITHSA.

24. MaccuBible, TsXKeNbie U TOJNCTOCTEHHBlE MeTaJJHYecKHe Te-
Jia, Ha KOTOpHIX HEOOXOAMMO BHICYLIHTh JIAKOKPACOYHOe MOKPHITHE,
HAarpeBaloOTCs OYEHb MEAJIEHHO, 3aTO W OXJAa)KAAIOTCH OHW TaKxkKe
oueHb MepJieHHO. flocmenHuM 06cTOATENLCTBOM MOXKHO BOCIIOJIB30-
BaThCA, He cpasy OxJda)Kaas MarepHas XOJOAHBIM BO3LyXOM, MOcJe
TOTO Kak Oblia JOCTHTHYTa TeMIepaTypa 3anekaHHsi UM MOJUMeEpH-
3alky NOKpHITUA. Takoe Ouenb MOCTeNeHHOE OXJa’KieHHe, B IpoLec-
Ce KOTOpOro BHayaje COXpaHseTcs ellle 1OBOJMBHO BBICOKAs TEMIepa-
Typa C.105 JaKOKPACOYHOTO IOKPHITHS, CIHOCOGCTBYET MOBBILEHHIO
ero npoyHoctu. ToabKO KOTa TeMmepatypa CTaHeT HHXKe OIpesneseH-
HOro 3HaueHHs, MOYKHO MNPUMEHHTh HCKYCCTBEHHOe OXJarKje-
Hue. B ycTaHOBKAax ¢ TPaHCNOPTepHOH JEHTOH pJisi BHIIOJHE-
HUSE 3TOr0 TPeOOBaHHA MeXKAYy 30HOH CyWIKH H 30HOH OXJaXK-
N€HMst NOMKHA HMEThCH NMPOMEXKYTOUYHAs 30HA CO CIOKOHHBIM BO3-
IyXOM. ]

25. Yem cjoxxHee KOHOHUTypauus M3NeJHH, TeM TPyAHee MOMy-
YHTh PaBHOMepHBIH HarpeB IpH pagHapUOHHOH TemJaoBOH 06paboT-
ke. TIoaToMy HeOGXOLHMO ONHOBPEMEHHO HCMONB30BATH PafHALHOH-
HBIH U KOHBEKTHBHBI PeXHM TEJIO0BOH 06paGOTKH.
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26. Ipu cywke u TennoBoil o6padoTke U3Lenuil HHPpPAKPACHBIMH
JyuyaMH cJAefyeT HMeTh B BHAY, UTO AJs KaXXjp0To NMPOAYKTa LOJKeH
6BITH pa3paboraH cBOil TexHOJoruueckuii pexuM. CyllleCTBeHHYIO
pOJib TIpH 3TOM HTrpaeT CIOCOGHOCTH HarpeBaeMOro H34€MHUst MOIJO-
laThk, MPONYCKaTh H OTPAXKaTh JAyyd € PasJHYHOH AJHHOH BOJHUL
(CeJeKTHBHOCTD).

Huxe npu paccMOTpeHHH KOHKPETIIBIX pelleHHii MO NpUMeHeHHUIo
ropenoK HH(pPaKpacHOro H3JydeHHst A/If pa3JHYHBIX TEIVIOBBIX 06-
paboToK 6yAyT OOMOJHHUTEIBHO H3JaraTbcst cooOpakeHUst MO pa-
LIMOHa/MBHOMY HCIOJB30BAHHUIO H3JyuareseH.

4. OBIUHE YKA3AHHS MO PACYETY YCTAHOBOK
C TA30BBIMH HHO®PAKPACHBIMH H3JIYYATEJSIMH

Pacyer U NpoeKTHpOBAHHE TEIJIOBBIX YCTAHOBOK C Ta30BBIMH ToO-
penkaMmy HHGPAaKpacHOro H3JyuyeHHs MOTYT BBIIOJHATHCS B c/aenylo-
ulefi mocaenoBaTeNBHOCTH. | .

1. OnpenensiioTcst OCHOBHBHlE TeMIOTEXHHYECKHE H TeXHOJOTHYe-
CKHe MapaMeTphl yCTaHOBKH (TeMmmepatypa HarpeBa oGpabatblBae-
MBIX MaTepHaJ/ioB, CKOPOCTh TEXHOJIOFMYeCKOTo mpolecca, Macca ma-
TepuaJna, ero pU3NKo-XUMUUYEeCKHe CBOHCTBA — MOTJ/IOILEHHE, OTpasKe-
Hde W 0OpomycKaHhWe MHQPpakKpacHuX JydeH, CeJeKTHBHOCTS,
XHMHKO-OHOJIOTHUECKHE PeaKIHH),

[Ipy OTCYTCTBHM 3THX MAHHHEIX JOJIKHB OBITh MPOH3BeNEHH 3K-
CrepUMeHTaNbHble HCCACA0BAHUA H UCIBITAHUA OMBITHON YCTAHOBKH.

2. TlpousBoauTCs TeNNOBOH pacueT yCTAHOBKH.

3. Onpegensioress KONMYECTBO H3JVUareNefi ¥ MX paccTaHOBKA.

4. BHOOMHAIOTCS pacueT W NPOEKTHPOBAHHE TEIVIOBOH KaMepsl,
KOMMYHHKaUHOHHBIX TpyOONpOBONOB, BEHTHJASUH, aBTOMaTUKH Ge-
30MaCHOCTH M DeryaHpoBaHMs, CHCTeMbl 3aXKHUTaHUs, BHIOOP KOHT-
pPOJILHO-H3MEPHTENBHBX NMpUGOPoB. B 0TAeABHBIX cayuasix MPOEKTH-
pyeTcsi cHcTeMa MOXKapOTYlleHHd.

Tenmonpou3BOIUTENBLHOCTh YCTAHOBKH MOXKET ONpenensiTbCs IO

dopmyne

Quer = Qn +Qp.r Q1+ Q2 - Qs

= KKaaly
ycT -rIT ! ]
rue Q,— NOJIE3HO HCIOAb30BaHHOE TeMJaO, MOTJA0Ae-

Moe 06/yuaeMblM MaTepHaioM, B KKQA[4;

Qury @1, Qo, Q;— moTEPU TEmMa CTEHAMH, H3JTyueHHCM, TPaHC-

MOpPTEPOM H T. I. B KKaAl4;
M,— K. II. . KaMepsl.

Taxum o6Gpa3om, eCcaH KOJHUECTBO TEMJOBOJ 3HEPTHH, MOrJ0-
iwaeMoil 06.1ydaeMpIM MaTepuasaoM, Q , a TenmousJayueHue HarpeTol
' IOBEPXHOCTH Q,, TO AJsi NMpefOTBpauleHHsi meperpeBa Marepuaja
NOJAYyYHM DPaBeHCTBO:

Q,=Q,.
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Ho
Q, = aF, ( t,,,—¢t,) xKas/s,

rie o=, + a;;
@, — KO3pPHUHEHT TENIOOTAaYH KOHBeKIHel;
o, — Ko3(PUuKeHT TeNI00TAauH JAyueHClyCKaHHeM;
F_— nosepxHocTh MaTepHana B #%;
top — TEMIIEPATYpPA MOBEPXHOCTH MaTepHana B ° C;
{, — Temmeparypa okpyxaiomero sozayxa B ° C.

KosiuecTBO TemIoBOH 3HepruM, mOrjaoiaeMod MaTepuasaoM Q,
npH o6/MyueHHH T'a30BHIMH TOpeNKaMH HH(MpaKpacHOro H3JYyueHHs,
onpenensiercs

Q, = 4,22 <%})4 B F, kxan/4,

T \* .
rze (W) — TeMrepaTypHblil $aKkTop, 3HauyeH}ue KOTOPOro ompe-

JIenseTcss B 3aBHCHMOCTH OT TeMNEPAaTyphl H3ayue-
Hust { °C (T=273+1);

@ — KO3p(dHIHEHT OTHAYH TemIOoU3JydyeHHeM,

f— ko3¢ duuneHT mnorgoweHuds obayuaeMoii NMOBEPX-
HOCTH;

F,— TNOBepXHOCTh TEIIOU3yUeHUst B M2,

W3 nmepBoro paseHcTBa ompenesseTcs
T \4
4,22 (T&) (P(?) Fi=aF, (tes — ).

Orciona gomyckaeMoe 3HavyeHue TeMmepaTypHoro akropa
T \4
(1—0—0—) , OIpenenstioUero TeMIepaTypy MOBEPXHOCTH TeljIou3/yue-
£
HHS, JTOMXKHO COCTaBJISATB:

(1)4 — aFy (tnos — ta)
100 4,22¢pF,

Takuv o6pasom, TemnepaTypa MOBEPXHOCTH JYUEHCIYCKAHUS MO-
KeT ObITb TeM Bhillle, ueM MeHblde KO3(QGHIHEHTH TeNJOH3MYyuYeHHs
¢ TeIJIONOI/IOIIeHHSE B M MOBEPXHOCTL Temnolanyuenus [, Kosd-
bunyenThl ¢ U f Ha3hBAIOTCH TakkKe YIJIOBBIMH KO3(duuueHTaMu
U ONpenensiioTcst B 3aBHCHMOCTH OT DACIONOXKeHHst TeiIou3/ydare-
Jefi W TemnoOBOCHpHHMMAalouleidl mosepxHocreil. ViTak, npu rasosom
oforpeBe mpouecc MOXKHO pPery/HpOBaTh H3MeHeHHeM TeMIePaTyph
JlydeHcnyckaiouiel mosepxHocTd (4YepHbIE H3.TyuaTeNn), pacCcTOsIHUSA
OT M3JayyaTesst 1O HarperaeMoro o6beKTa M BbiK/IIO4eHHeM OTHENb-
HBIX TOpeJoK (maHeneid), W3 KOTOPHIX COCTaBJeHAa IMOBEPXHOCTb W3-
Jy4eHHsL.

B03MOKHOCTb Pery/ipoBaHusl TEMI0BOro Mpouecca MMeeT BaxK-
HOe 3HaueHHe, KOrjga HeobxomuMa nepeMeHHass WHTEHCHBHOCTb 006-
JydeHHst,
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Morepu temna Qu.r, Q1, Q2 Qs ¥ K. I . 1), 3aBHCAT OT cnocoba
HarpeBa MaTepua/sa, KOHCTPYKTHBHOTO BHIOJIHEHHS U OT OCHOBHBIX
TeXHHUYECKHX TlapaMeTPOB YCTaHOBKH. DTO OTHOCHTCSt NpexIe BCero
K CKOPOCTH CYWKH MWJ/JIH Harpesa (BpeMs cywku u Harpesa). Cko-
pocTh mpouecca foMkHa OHTbL HaUOOAbLIEH, TaK Kak OHa OKa3hBaer
BJHsIHUE Ha MOTepio Temad, a TeM CaMbIM H Ha o0wylo 3ddeKTHB-
HOCTh paboTH yCTaHOBKH.

Hanpumep, npu CIHIIKOM NOJTOM Harpese, 06yCJOBJIEHHOM He-
yIa4HOH KOHCTpyKuHeH CYyWHJILbHOrO TyHHeNst (3HAuWTesnbHas TOJ-
IHHA CJI0st, CAMIIKOM 60jblive KyCKH, MaTephasa CJI0XKHOH (HOpMH
C TeNJIOBLIMH TEHSIMH, HEyaUHOe pa3MellleHHe MaTepydana B CyWHIh-
HOM TyHHeJe, He NO3BOJsIOllee NMOJIY4YHTb Xopoulee 06/yueHHe, OT-
HOCHTeJbHOe [ BHXKeHHe KyCKOB, HeOpTraHH30BaHHOE NepeKaThiBaHHe
M T. 1.), OOBblIaeTcsA TeMIepaTypa OTXONAIIUX Ta30B, NMOHHKAaeTCH
K. . . TONKH 1), H yBeJHUYHBAIOTCS moTepH Temna (Q U Qq).

ITponyKTh ropeHust (IbiMOBBie Tasbl) YHOCAT 3HAUHTENILHOE KO-
J14eCTBO Telsa H3 pabouero npocTpaHcTBa KaMephl. fTosToMy Heo6-
XOIHMO HCIOMb30BaTh UX TemIoconepKkaHHe,

Ecnu M3BeCTHB KOMHYECTBO H COCTAB MPOAYKTOB rOpeHls, a Tak-
Xe UX TeMllepaTypa TpH BBIXOZe 13 pabouero mpocTpaHcTBa Iedy,
TO NMOTePH Ten/aa MOryT OBITh BhUKC/AEHH MO caenyioleil popMyJe:

QauM.raa =1 (Vl C'1 + Vz Cz R Vn Cn) Lr QP ICICQ/l/‘L,

rue ~ t — TeMmepartypa OTXOAAIHKX Fa30B B °C;
Vi, Va— KonuecTBa COOTBETCTBYIOWHX MPORAYKTOB TOpeHHS,
MOJIy4eHHHIX TTPH CXKUFaHUW €AMHMIL! TONAHBA, B M3;
C,, C,— cpenHKe uX TemI0eMKOCTH B KkaAa/m?,
L, — KoauuecTBO NPOLYKTOB TOpeHHss Ha eNUHHUY TOILIH-
Ba B M3/ M3,
Q.— pacxop TomaKBa B M3[u,

IToTepu Temna uepes cTeHn pafouero MPOCTpaHCTBA Kamephl 3a-
BUCSIT OT TeMIepaTypsl BHyTPH KaMepsl, TOMUIHHb H KO3bduuneHnTa
TEVIONIPOBO/IHOCTH cTeH. Xopoweil H3onsalHeld cTeH KaMephl 3Ta Mo-
Teps MOXKCT OhiTh 3HAUMTeNbHO yMeHblleHA. IToTepu Temna uepes
CTeHBl KaMephi OnpenestioT no GopmyiJe

Qi = K (¢, —1ty) F kraa/s,

rie K-— xo3dpduunenT Tennomepenaun B kkas/m?.u-epad onpe-
nenstercst no popmyJe

I
T S 1’
o +E A + Og
t;, t,— TeMnepaTypnl BHyTPEHHed W BHeulleii cTeHOK B °C;
F — cpenpHsas nuomanb CTeH KaMepsl B M2,
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Tlotepa Tensma BejencTBHE H3JyYyeHHSI TNPH OTKpPBHITHIX ABeplax
H yepes 1weju KaMep BeluucsieTes no hopmyse
T, \4 T. \4
Q= 4,90F [} — (2} | kraxr/4,
\100 100

rae @ — ko>dpdunuenT nuaPparMupoBaHus, onpeneaseMulil B 3a-
BHCHUMOCTH OT TOJILUHHBl CTEH, 3HAaYeHHE KOTOpOTO, MO

NaHHBIM Kessepa, NpuBenero B Taba. 21;

— IJIOIAXb OTBEPCTUS B M2,

T, u T,— aGconoTHBIE TEMNIEPATYphl KAMEPHl H HAPYKHOH CPembl.

Ta6auuna 21
3uauennn xoapduunenra O

ToamuHa {iapaaa BhicoTa OKHA B MM

e na | OKua B HH 0 | w0 | a0 600 750
115 150 0,56 0,63 0,66 0,68 0,69
300 0,63 0,7 0,73 0,76 0,78

600 0,68 0,76 0,8 0,82 0,84

900 0,71 0,79 0,83 0,85 0,87

1200 0,72 0,81 0,85 0,87 0,89

1500 0,73 0,82 0,86 0,89 0,91

230 150 0,43 0,49 0,52 0,55 0,56
300 0,49 0,56 0.6 0,63 0,64

600 0,55 0,63 0,67 0,7 0,72

900 0,57 0,66 0,7 0,73 0,75

1200 0,59 0,68 0,72 0,76 0,78

1500 0,61 0,69 0,74 0,77 0,79

345 150 0,36 0,42 0,45 0,47 0,49
300 0,42 0,48 0,52 0,55 0,57

600 0,47 0,55 0,59 0,62 0,64

900 0,5 0,58 0,63 0,66 0,69

1200 0,52 0,6 0,65 0,68 0,71

1500 0,53 0,61 0,66 0,7 0,72

460 150 0,31 0,36 0,39 0,42 0,43
300 0,36 0,43 0,46 0,49 0,51

600 0,42 0,49 0,53 0,56 0,58

900 0,45 0,52 0,57 0.6 0,62

1200 0,47 0,55 0,59 0,63 0,65

1500 0,48 0,56 0,61 0,64 0,67

[orepio Tenia B KaMepax yepe3 OTBEPCTHE, 3aKPHITOE MeTaNJIH-
YECKHMH IBEPLAMH, PACCUMTHIBAIOT MO NMPHBENEHHOH paHee POpPMy-

Je, HO BMecTO Kodbduuuenta @ KHCNOAB3yIOT KO3DDHIHEHT

I+o
Ecau umeiorcst ABOMHEIE IBepusl, 3TOT KO>GdHUHEHT yMeHbLIACTCS
BIBOE.
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TloTepn Ha aKKyMyJslMIO TelJia CTEHKOH HMeloT Goaplioe 3Ha-
YeHHe IJist NEPHONHYECKH NEHCTBYIOLIMX Kamep,
Ecan nepuon pa6oThl KaMep paBeH T, TO

Vy(Caty —Cy t
Q3= Y(Ca s 1)

T
rae V — o6beM kaanku B u3;
Y — O06beMHLIfl Bec B K2/m?3,
C,, C;— rennoemMKocTu B KKaa/kz-°C;
t;, l;— TeMmepatypa CTEHKH 1O W NocJje narpesa B °C.

KKaaly,

[TosyyenHble pe3yabTaThl YTOYHSIOT COTJIACHO OPHEHTHPOBOYHLIM
BeJHYMHAM ONTHMAaJbHOH TelJIOBOH HArPy3KH, KOTOpPbBIE OTHOCAT K
efMHHLe NMOBEPXHOCTH (OOLIYHO K MOBEPXHOCTH TPAHCNOPTHOTO YCT-
poiicTBa). ITH BeJHUMHB 3aBHCHAT OT PE3yJbTATHBHOH TeMmepary-
pPH B TYHHEE HAX HAarpeBaeMLIM CJOeM, OT TEMIlepaTypnl HarpeBae-
MOro MaTepHa/da U OT KOJIMYecTBA HCNOJb3YyeMOro Tenaa. Beanunnnl
TEIVIOBOH Harpy3kHW TMOApAa3nesieHbl Ha NATh rpynn (taba. 22).

TaG6auma 22
Beanunum Temiosofi Harpyskm
Yxeanuan TennoBas HarpysKa B KKaa/m.-u Peaynb'ramBnlf;’aouc:;:lunce_rpaaa'r};pgccyl.un.rxbﬂoro
7000—11 000 150
8000—13 000 200
10 000—16 000 250
12 000—19 000 300
14 000—--22 000 350

JluanasoH ynembHOTO pacxoja Tellia 3aBHCHT OT KOHCTPYKIHH
TYHHeJs, €ro TeMIlepaTyprl, TeMIlepaTypsl Harpesa MaTepuaja M
CTeneHy 0T6OpPA MOJe3HOTO TelIa.

Ha tpernel cTanuu pacuera nogGupaioT H3 KOHKPETHBIX yCJIOBHN
THII U3/1yuaTesiedl ¥ onpeaeasioT KOJIHYeCTBO HX Mo hopmyJe

N = Qer
Qur’
rie Qn.r — TelIoBast Harpy3ka ropeikd B KKQ.A/4, TepecUHTaHHast
Ha Pe3yJbTaTHBHYIO TEMNEPaTypy B TEMJOBOH yCTaHOB-
Ke no dopmyne

Q.=%
a.r K *
rie  Q.— HOMMHa/NbHaf TeN/IOBast Harpyska OfHOH TOpesKH B
KKQA/4;
K— ko3¢ duuneHT nepecuera: :

K=12 npu {=50+ 100°C;
K=135 » {=100-+150°C;
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K=1,5 npu ¢t=150--200°C;
K=16 » ¢=200-+250°C;
K=1,7 » t=250-=300°C.

Jlanee Heo6XOmMMMO pacmpenefnTh HHPpPaKpaCHele H3MyuyaTenH
o KaMepe,

OueHb BaXKHO JOOGMTLCS PaBHOMCPHOrO pacnpeneneHHs TeMmiepa-
Typ C yueToM KOHpuUrypauuu perajcH, oco6eHHO B IMOomepeuHoM ce-
YyeHHUH KaMepbl, B mpoponabHOM cedcHHH (1O OCH KaMepbl) H3Jayua- -
TeJqH pasMellaloTCcst B COOTBETCTBHM C TeMIleDaTypHOH WM TelJOBOH

AI A! AJ Au A!

s

e e e —

Puc. 84. PaBuoMepHocTb 06/dyueHHs HPH YCTaHOBKE
ras’oBbIX TOpeoK HHOPaKpacHOro HaJydyeHus

Ay — As — nanyvareny

KpuBoii. PacnpencicHde temmepaTyp BjaHsieT Ha 061ylo TelJI0BYiO
HarpysKy HanyuaTededl W Ha MPOM3BOAMTENbHOCTb YCTAHOBKH.
[Ipennonoxum, 4TO B MOMEPEYHOM cedeHHWH TyHHenst (puc. 84)
pasMeuleHo 5 ropesok HiugpaKpacHOro MH3TydyeHHA, KOTOPhle IJist
MpOCTOTHl yldeM CYHTaTh NAThI0O HCTOYHMKAMH TeIJIOBOro H3jayua-
Teis Manoil mosepxHoctu A,, A, ..., As. Heo6xomimo, uTo6Ll B J10-
60M MeCTe JIEHTHI TPaHCIOPTEpa COXpansayach TeMIepaTypa, COOTBET-
CTBYlOLLAs1 KOJMHYECTBY IOMJIOUIEHHOro B TOM e Mecte remia. Cym-
My H3/1yueHHs B J1060M MCCTe TPAHCMOPTCpa HAXOAMM MO opMmyJe

I, =1(cos®a + cos® B - cos® y - cos® 8 4- cos? g),

rie I,— usnyuenue B mo6Gom mecte (0) Ha JeHTe TpaHCIOpTepa;
[ — u3nyyeHue B mepnCHAMKYJIADHOM HalpaBjeHHH.

KonuuecTBO 3HEpTrHH, u3ayueHHoe 3a | cex eMHUIleH MOBEPXHO-
CTH NJOCKOro Hsnyuenuss (1 cu?) B mpocTpaHCTBO moaychepn Hap
H3NyuaTesneM, Ha3blBaCTCHA CyMMApHBIM MH3JyueHHeM (JYUHCTHIH 1O-
ToK, sMuccus, E). KonuuectBo nyuicroil sHepruu, u3ayuendoe 3a
| cex emuHuLedi NMOBEPXHOCTH B MEPHEHIMKYJSPHOM HAMpaBJeHHH,
Ha3pBaercst usnyuenueM I. [lo 3akony Jlambepra usiyueHue B Ha-
NPABJICHWM TOX yIJIOM @ K HOpMa/au paBHo /i=] cos® @, npu 3TOM
UHTEHCHBHOCTh €ro MOHHKaeTCs Kak QyIKUHA KBAApdTa pacCTOSAHHSA.
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Ecnn rpadgHuecky M306pasdTh OTHolleHHe /o B PasfiHYHBIX Me-
CTax nollepeyHoro ceyedHst TYyHHeNs, TO NOJYUYHTCS] KpHBas TeMIle-
paTypHol HepaBHoMepHOCTH. Ha puc. 85 npuBemennl KpUBble TeMie-
paTypHOH HepaBHOMEPHOCTH /151 Pa3/IHUHBIX COOTHOLIEHHH paccrosi-
HUS MeXIY H3NydaTedsIMH U BBICOTOH HX YCTaHOBKH.

AT R
= —— Puc. 85. Kpusble TeMuepaTypHbIX
HEePaBHOMEPHOCTeH IJIA PasiHy-
16 HBIX COOTHOILEHHH pacCTOSHUS
T e . W] MCXKILY M3JyuaTesIMu ¥ BHICOTOL
12} s z 4 — HX YCTaHOBKM (KPHBble OTHO-
1 EA AQN—/F\ CATC K PpasJMuUHBIM 3HAUEHHAM
ANEAN\S L)

ai’ 4 \\uf I —npy h=033L; 2—npu A=05L;
3 —npy A=066L; 4—npy A=083L;

i3 5 7 9 11 13 15 17 5-—npu h=L

PaccmonrHue,m

13 anarpavmpl BHAHO, 4TO NMPH GOJBIIMX DACCTOSHUSIX MEXKIY
unydareassmi L g npd Manoft BbicoTe A Ham o6/1yuaeMbiM 00bHeKTOM
HEPABHOMEPHOCTb paclpelle/leHHsT TeMIepaTyp MeXAy COCEeIHUMH
M3JyyaressIMA OTHOCHTeNbHO BeJHKa (kpuBas [). Oaunako pasnuua

Ay L A, A ¥ )
o oo I - t-_-;’ § 1
g8
- So
0 SRS ,
/ # § E A[ { Az
g. S s e 2
LY
SRS
c AR = < -
7 ~—t+— L peaexmopom
. —d =
] 4 S bes peanexmopa
Puc. 86. Orubaiowue Kpusbie Puc. 87. YMenblleHHe TeMIepaTypHbIX
TeMIIepaTyPHbIX HepasHOMep- HepaBHOMEpHOCTeA TNpH TMOMOWH OoTpa-
HoOCTeH XKaTeJbHBIX TOBEPXHOCTEN

TeMIepaTyp MO KpasiM H B CepelHHEe TyHHelsl (Kamepbl) MeHblie,
ueM B TOM CJydae, KOFa IIPH TOM XK€ PACCTOSIHMY MEXKAY H3Jyya-
TEJISIMA HOCHAeNHAC PasMellleHbl BBICOKO Hal JEHTOH TpaHClopTepa
(kpusasi 5). Ha npaxTuxe BHIGHPAIOT 0GBIUHO CpeqHHE COOTHOLICHHS
paccrostauii (kpuBasi 2 1 3). Ho Heo6x0anuMo yuecTb, 4To B XeHCTBHU-
TeJAbHOCTH HEPAaBHOMEPHOCTb TeMIepaTypbl GyneT HECKOJIbKO MeHb-
wasi, u6o nIpu pacuete lNpeHeGperanu BAHsiHMeM GOJIBIIOH NMOBEPX-
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HOCTH CaMMX H3/ydareself, CUHTAasl,.4TO M3JAyueHHe COCPEAOTOYEHO
TOJIBKO B HX eHTpe. OKOHYAaTeNbHAS HEPaBHOMEPHOCTh Gy/eT BhIpa-
JKaThesl JHHHeH, orubawlnell COOTBETCTBYIOUIHMe KPUBHIE AJST IIEHT-

14

%.

- £

- -

—

2
A
[

Puc.

88. ouodauuredbHoe TellJlOBOE

nefcrBre coCenHuX H3dyuareiel (Jyuu-

croe mode)

pOB U KpaeB H3NydaTeleH, KaK
3TO NoKa3aHo Ha puc. 86. He-
P2BHOMEPHOCTb  TeMIIEpaTyp
MOXKHO TaKxKe YMeHBLIHTh 110
KpasiM ceyeHUS TYHHeNs, pas-
Melllas] OTpaXKaTejbHble NOS-
ca Ha er0 OGOKOBHIX CTeHax
(puc. 87). Das 6osee TOYHOrO
pacuera pachnpeneineHHusl TeM-
neparyp HeoO0XOAHMO YHHTH-
Bath BIUfAHME H3nydaTened,
YCTAHOBNEHHHIX B IL1OCKOCTH
DAHHOTO IOIlepeyHoro ceye-
HHSl U COCeHHX M3JayuaTened,
pasMellleHHbIX 110 OCH TYyHHe-
A, JlononHuTenbHoe meHcT-
BUe CoCelHero Hajayyarensl B

touke O (puc. 88) ompenmensiercs no gopmyine

a8
=JcosPa=/—.
6‘3

Pasmelienue nanyuatenedi no NPOROIBHOR OCH TyHHeNs IPOU3BO-
IUTCS B COOTBETCTBHH C IIPHBENeHHBIMHE HHXKe peKoMeHAanusiMH. Be-

percs TyHHeldb, B KOTO-
pOM TeNJOBYIO Harpys-
Ky Q Heo6xomuMo pac-
npemenuTh N0 OCH TYH-
Helsl B COOTBETCTBUH C
TeMIllepaTypHOd KpHUBOH
A (puc. 89).
Koppektupys  arty
KpUBYyl0 KpuBo# B, BbI-
paxaiomeil noreplo ren-
aa Orpa)<naioLi MU
CTeHKaMu TYHHeNs, H
kpuBoit D yHoca Tenna
TpaHcnoprepoM, IMOJY-
YUM  pe3yJbTHPYIOLLYIO
TeMIlepaTypHylo  KpH-
Bylo E. Ilnowanp non
KpuBofi E pasmensiercs

K KGL/y

/)

:[I

=

0

2 3 4
Launa mynHesn,m

5 6 7 8 9 10

Puc. 89. Temneparypaasn KpuBast usjyyaioulero

A — noneanoe

TYHHEJS

Telno; B—no-repn Tenna CTeHKaMH

TyHHeas: C — CYMMa MOJIe3HOr0o H NOTepAHHOroO Teli-

na; D — nore
MeTaJLTOM;

i’l TenJa TpaHCOOPTEPOM H JHCTOBBIM
— BEPOATHOE H3MEHEeHHEe noTepb;

E — peaynnTHpyIOmasi TeMuepaTypHas KpHBas

Ha JiecaTh N0SICOB, COOTBETCTBYIOMMUX MJIHHe TyHHeNsl. Tenjosasi Ha-
TpysKa pacopefensieTcsl Ha M3Jy4aTeqd B COOTBETCTBHUHM C BEJHYHU-
HOH Iolagefl oTAeNbHbIX nosicoB. OueHb Ba)KHO NPaBHJABHO pac-
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Tpefie/IMTh TEMJIOBYIO HATrPy3Ky MeXJy HHXKHell M BepXHeH dacrs-
MH TYHHEJSl, IOTOMy YTO TeMAepaTypHas KpHBasl SIBJSIETCS Pe3yJ/b-
THpylollleH KaK sl HUXKHHUX, Tak H IJIS BEpXHHX PSNOB FOPEOK.
DTUM 3aKkaHuuBaercss B OClIeM BHIe TelJIOBOH pacyeT YCTaHOBKH
u pasMelileHHe uanyqareneds. [locne 3T7oro MoOXxHO IIPUCTYIIHUTD K KOH-
CTPYKTUBHOH pa3paboTKe TemA0BOH KaMepbl H BCero ee OCHallleHHs
(yeTBepTasl craaus).

KOHCTPYKTHBHO TellIOBasl YCTAHOBKA OGBLIYHO COCTOMT U3 OTHAeNb-
HBIX 4acTeH ¢ gBOHHBIMH MeTaJJMYeCKUMH CTEHKaMH, TelIOU30/H-
pPOBaHHHIMH LLTAKO- MM cTeknoBaroil. MHdpakpacHbie usnyuateny,
BMOHTHPYEMBIe B IIOTONOK TYHHENH, YCTAHABIMBAIOT TaK, YTOObl OHH
He NOJBEPranuch HarpeBy TellIOM OT-
XONSWMX Dpoaykros cropanusi. Ten-
JioBasi M30JSIMA OONKHA OTCTOATDH
npuUMepHO Ha 1—2 cm OT BepTHKaJb-
HbIX CTEHOK Kopllyca H3aydarelssl.

Ilpu npoekTUpPOBAHUH MHOTHX BH-
/JI0B JIYUHCTOH CYUIKM WM Harpesa J0
pacueTHO# TemuepaTyps BHYTPH TYH-
Hens1 350° C B kauectBe THNOBOH Ka-
Mepbl (TYHHeNS! )MOXKeT CHYXHTb Ka-
Mepa c rasoBbIMH ropelkamH HHOppa-
KPAaCHOro U3Jy4deHHs, lloKaszaHHasa Ha
puc. 90.

Puc. 90. CxeMa TyuHeJq ¢ ra-

CreHbl TYHHeJAsT H3rOTOBJAAIOTCA U3 30BLIMH ropeiKkaMn uudpa-
CTaJIbHBIX JIUCTOB TAK, YTO I10NYy4al0T- KPACHOT'O H3JyueHH
Csi nBa TyHHeJlﬂ — BHEUIHUU U BHyT' I — peKymnepaTtop; 2 — HallpaBJf-

= 0OliHe TPaHcropTepa: 3 — XaHaa
peduuii. [lo BHyTpeHHeMy TYyHHeNIO e e yarom Bl

JABHXKeTCA CINIOLIHas JieHTa TpaHCIop- panus;, 4 — OTONHTEJbHAR CTeHa,
Tepa WM JMEeHTa U3 CeTKH. HIKHAS  anyiemo sl anall ;& aod
yacTh TpaHcnoprepa MNPOXOAUT IOA O er onron CAAKOM;
noJ0M BHYTPeHHero TyHHens. Jledta

TPaHCOOPTEPa ABHMKETCHA CO CKOPOCTHIO,

3aBucsilledl 0T IJUMHH TYHHeAS W KOJIMYecTBAa MaTepHana Iis CYLIKH.
B Hexoropbix clyyadx IpHU CylIKe CeIbCKOXO3SHCTBEHHBIX HNPOAYK-
TOB HeOOXOAMMO, YTOOB! B Hauajde TyHHeNns Gblia 6onee HU3KAS TeM-
Repatypa, YeM B Mocaenyiolleli 4acTu, rie MartepHas BbICYUIMBaeTcs
no Tpe6yeMOro comeplKaHusi Baard. TenjoBasi Harpyska ropesok
IOJIJKHA COOTBETCTBOBATDH 3TUM Tpe6OBaHUIM. B mpocTpaHcTBe Mex-
Iy TYHHeNsIMH pasMellleHbl rOpeikH HH(DpPaKpacHOro Ha/iydeHHs] €
IIOPUCTOH KepaMHKO# M TpyOKd pekynepartopa. HuxkHHMe ropenxu,
KOTOpBle TAKXKe MOrYT ObITh C HOPHUCTOH KepaMHKO#, IlepenaloT Tell-
JIO nony TYHHeNs, KOTOPbl/i HarpesBaercs mo Temueparypol 200—
350°C M CTaHOBUTC HCTOYHMKOM TeIIOBOrO MJIydeHHs. Ecam xe
TPAHCIOPTeP CeTIaThilt U 1O BHYTPEHHETO TyHHEJsl OTCYTCTBYeT, TO
5TH rOpesik¥ 06/yualoT HeNOCpeACTBEHHO MaTepHald MM H3[elus
CHH3Y W, KPOMe TOro, HarpeBaloT UX TaK¥kKe IOAHUMAIOMHUMHCS OT-
XONSIIUMH NIPORYKTAMH CrOpaHHs,
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B Bepxy xamepbl (TyHHe/sI) B NPOCTPAHCTBE MEXIY TYHHENSIMH
HaxoaaTcss TPYOGKH peKylleparopd, B KOTOPbIX NpPelBApUTENbHO Ha-
rpeBaercs BO3AYX, 110/aBaeMbili BO BHYTpeHHUH TYHHe/lb, DTOT BO3-
AyX NpOXOMMT yepe3 CJIOH Martepuana, HaCHIAETCS BJArol U yHo-
CHT MCIlapeHHs] yepe3 OTBepCTHS B BepXHIOIO 4acThb TyHHeads. B Bep-
Xy TYHHeNsl HaXOISITCSl TOpeNKH C IOPHCTOH KepaMHKOH, KOTopbie
pa3Melalorcs B [AXMAaTHOM NOpsiaKe 110 AJMHe TyHHeas H padora
10T KaK NOTOJOYHbIE H3IyUaTe/H.

TCopenxy noaselieHbl TaK, YTO HX JYUYHCTAS SHeprus Halpam/eHa
JHG0 Ha MNOTOJOK BHYTPEeHHEro TYHHe/sl, KOTOpbl# CTAHOBHUTCH uep-
HBIM H3/yuyaTejeM, JHOO HellOCPEACTBEHHO Ha MaTepuaJ, NOjaBep-
raiomuiics temionoll o6pa6otke. B stom caydyae oToaBHUramTCs CO-
OTBETCTBYIOLIHe 3aCJA0HKH Ha BHYTpeHHeM TyHHese. *

Taxoe ycrpoficTBo n03BossIeT HapsSAY C IPOU3BOACTBEHHBIMH Tell-
JIOBBIMU ITPOIECCAMH HPOHU3BOAUTH 3KCIlepUMEHTAJbHbBIE HCCIe10Ba-
HUSI 10 OllpeleseHHIO ONTHMAJbHBIX PeXHMOB TeIl10BO# 06paGoT-
KH pasJHYHbBIX MATepHaJOB B PA3JHUIBIX CHeKTpax H3ayueHds. OT-
XOASILHe HPOAYKTBl CrOpaHus Iloc/e CMeLIeHHsT ¢ HCHapeHUsIMH W3
CYWHJIBHOTO IIPOCTPAHCTBA IIPOXOAAT 110 KAHAMY B ABIMOOTBOASILYIO
TpyOy. Matepuan A/ CYUIKH Nlofaercsl B TyHHelb H3 GyHKepa, pac-
MOJIOKEHHOTO Nepel TYHHel eM; TOJIIMHY MaTepHana MOXHO peryJ/u-
poBatb 0 TpeGyeMOH BeJMMUHHBL. B Topilax TYHHels pa3melleHbl
cMeCHTeaM /s HHGpakpacHblXx Hanyuarenefi. Bechb TyHHe/lb Temso-
H30JIMPOBaH.

r17ABA IV

NPUMEPbI NPUMEHEHHS FA30rOPEJNIOYHbBIX
YCTPONCTB
HH®PAKPACHOI0O H3JYYEHHSA B PA3JIHYHBIX
OTPACASAX NPOMbBIWIJEHHOCTH

1. OBIUKE MOJIO)XEHHUS MO UCNMOJNb30BAHUIO HHOPPAKPACHDIX
U3JYYATEJIER JJid NMPOUECCOB CYLIKH

IIpu cyuike wmarepuanoB C IIOMOUIbIO TEIIOBOH O6PaGOTKH
yhasleHHe cojepxalleiicss B HUX BJarH IPOHCXOAHT IyTeM Hclape-
HHSL.

Hns1 ucnapeHHst Baard matepHany AOMKHO ObITh COOGIIEHO Ofl-
peneneHHoe KoaHuecTBo Tensa. Ilepexon rtemna or rtemioHocutessi
MOJKET IIPOUCXOAUTD TPeMst CoCOGaMH.

1. TenaonpoBosHOCTBbIO (KOHAYKnHMe#), Korla Temaora lepexo-
JMT BHYTPH MarepHajia oT OXHOH MOJeKyJbl K APYTo#, cocexHed Mo-
JeKyJae. DTOT nmpolece Hab/ionaercsl B TBepAHX, KUIKHX H Ta3006-
pasHbIX TeJaax.
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2. KoHBeKnuel, np1 KOTOPO# TEmIO NEepeHOCHTCS OT OAHOM TOYKH
K Apyro#i BMecTe ¢ Maccamy BelllecTBA (MHKPOCKONHUECKOe ABHXKeE-
HHe) areHTa cyuwkd. KOHBeKIHS HMeeT MeCTO JMIIb B KHIKOCTAX H
rasax.

3. JlyuedcnyckaHuem, T. e. epeHOCOM SHepTHH C NMOMOIIBIO JJie-
KTPOMATHHTHBIX BOJH. DTOT NPOIECC CONPOBOMKIAETCS NPeBp allleHHU-
&M TellJJOBOH SHepTHH B JYUHCTYI0 H OO6PaTHO — JYUHCTOH SHepTHH
B TeIIOBYIO.

B nponecce cymky Ha6a0Ra10TCsl BCe YKa3aHHBIE BUABL TEN006-
meHa. OHaKO B KaXAOM Clyuae, B 3aBUCHMOCTH OT IPHHSITOTO Me-
TOJA CYUWIKM M KOHCTPYKIHH CYUIMJKH, mpeobianaer JAUUb ONUH U3
YKa3aHHBIX BUJOB TellIooOMeHa Hapsay € yuacTHeM B IIporecce ABYX
APYTHX cloco6OB Ilepefauu Tenna,

[lpu HcclnenoBaHWM M NpPOEKTHPOBAHHH CYLIWNBHBIX YCTpOHCTB
cllelyeT CTpOro pasrpaHUuMBarTh BCe TPH clloco6a, TaK KaK B KaxK-
JOM OTIEJNbHOM Clyuae IIpomecc Tellloo6MeHa IIpOTeKaeT IO
oco6uiM 3akoHam, HeoGxomumo yuects, u9TO HpHu cyuke Habaio-
JaeTcs  MaccooOMeH, COMPOBOXKIAIOLIMACS IepexoaoM HCIapeH-
HO}I M3 CYWIMMOro MarepHana KHAKOCTM B  OKpYXaloLlylo
cpeny.

ITponecc rennoo6mena, conpoBoxaatoLiiicss Maccoo6MeHoM, 6o-
Jlee UHTEHCHBEH, UeM IIPH OTCYTCTBHH MaccooGMeHa.

IMpoHukHOBeHHe HH(MpaKpacHbIX Jaydeli BHYTpb BJAXKHBIX Mare-
pHanoB 00yC/l0BIMBAaeT HEKOTOpble OCOGEHHOCTH BHYTpEHHEro Tell-
J0o- ¥ Maccoo6meHa. BHyTpp MatepHanoB npoHHKaeT HeGoJbluas
yactb najawoliero Uanyderus. OnHako HarpeB mMarepHalna IPOHCXo-
AMT JOBOJIbHO HHTEHCHBHO.

XapakTep TeMnepaTypHOro IoJsl Marepuana, I01BepraeMoro
CYUIKe C IIOMOLIbIO H3JYyUeHHS, OTJIM4IAaeTCs OT TeMIIepaTypHOro Io-
Js NIpU KOHBeKTHBHOH cyuike. Ecau B HavanbHbfl NepHoa paaua-
[IMOHHOM CYIIKH OKPyXkalollas cpefa HMeeT TeMIlepaTtypy HHXKe TeM-
nepatrypbl NOBEPXHOCTH CYHIMMOro MaTepuasna, To 3a CYeT OTAauH
Tell1a B OKPYXKaoLLylo Cpely TemIlepaTypa MOBepXHOCTH Marepuana
6ynetr HHXKe TeMIlepatypbl ray6Gike paclonoXeHHHX c/l10eB. B Bepx-
HUX cjaosix o6JyyaeMOoro Martepuasna B OflleM C/aydae NPOUCXOAUT
3HauMTesNbHOe IOBbIllieHHe TeMIlepaTypbl — 3TO BbI3blBaeT HHTEHCHB-
HOe HX 00€3BOXKHBAHHE.

BpicTpoMy 06€3BOKHBAHHIO NOBEPXHOCTHLIX CJ10€B KalMJIsIPHO-
MOPUCTBIX TeJsl CNOCOGCTBYET OUPKYJSANUS BJIaXKHOTO rasa B MaKpo-
Kanua/sipax MHNOBEPXHOCTHOTO CJ0S, BbI3biBaeMasi SIBJAEHUSIMH Tell-
JIOBOTO CKOJIbXKEHHSI.

SIBjeHHe TelJIOBOrO CKOJbXKEHUS] 00YCI0BJIEHO U3MEHEHHEM TeM-
neparypbl 1o riy6HMHe MartepMasna U HaxOAUTCs B NPIMOHA 33aBHCHMO-
CTH OT FpajHeHTa TeMIOepaTypsl.

B nepBoHauasbHH NepHoA CYIIKH OQHOBpeMeHHO C YMeHbIIeHH-
€M BJ1arocojiepKaHusl B BEPXHUX CIOSIX MaTepHana IpOUCXOIUT yBe-
JHYeHHe BJArOCOAEPKAHUS U B HHKHHX CNOSIX. DTO siBleHHe 06Y-
CMOBJIEHO IPOTHBOIIONOKHOCTBIO HAIpaBJIeHHH NepeMeleH’s TeM-
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nepaTypHoOro rpagHedta A { K rpagHeHTy BJIArocomepKaHUS A u u
npeBbILIEHAEM 1€PBOTO Hax BTOPHIM. .

IIpu cymKe KOMMOMUIHBIX Tead HHGPAKPACHBIMH JyYaMH HMeIOT
MecTo ellle GOJIbLIHe NePenanbl BAArocofep:Xands BHyTpH Tena. Ilo-
BEPXHOCTHbie CJIOH GBICTPO BBICHIXAIOT, B TO BPeMS KaK BHYTpPeHHHe
MMEIOT MMOYTH MepBOHAauadbHOe BJIArocogepxaHue. BrICTPOMY BBICH-
XaHHIO IOBEPXHOCTHBIX CJI0EB CIIOCOGCTBYeT 3G (hy3nsl BJAAXKHOTO rasa
B MHKPOKaNHJ/ISIpax NOBEPXHOCTHOrO cosi. B cuy aToro Henpephis-
Hasl cyumKa KOJJOHUIHBIX MarepHanoB HHDPaKPacHBIMK JyYaMH 1o
CPaBHEHHIO C KaNWAJSPHO-NOPHCTHIMU NPOTEeKaeT ropasgo MenJeH-
Hee, ¢ OOJNbUIHMH TrpandeHTaMH BJAArocoNepkKaHUsl, YTO BbI3HBAET
pacrpeckiBaHde H KopoGlieHHe MarepHana. Kpome Toro, GpicTpoe
TOBbILIIEHHe TeMOepaTypsl MaTepuana mnocle KPHUTHUECKOH TOYKH
HNPUBOUT K lleperpeBy ero H nopye.

[TosToMy CylwKy TakKux MarepHaloB ClelyeT BeCTH IIpepbiBH-
CThIM (HMINyJAbCHBIM) 0OGJydYeHHeM, T. €. B COYeTAHHH Harpesa Mare-
prana MHDOPaAKPaCHBIMH JIYYAMH C OXJAXKAEHHEM BO3LYXOM.

B nepuon oTnexKdH maTepHala TeMIepaTypa Ha ero IOBEpPXHO-
CTH Pe3KO Najaer H TeMIepaTypHLI rpagleHT MeHsieT CBOe HaAllpas-
JeHHe (TeMIlepaTypa, Kak H BJarocojepXxaHue, BHYTPH Marepuana
-6oJibLIe, Y4eM Ha ero noepxHocTH). B 3ToM cayyae TemnepaTypHbI#
TpajmHeHT He 3aMeqJisieT, a yCKOpseT NOABOXA BJAarH K NOBEPXHOCTH
MaTepHalia H BJarocofepxandHe BHYTPH ero B IePHOR OTJEKKH 3Ha-
YHTeNbHO yMeHblIaeTcsl. s NOBBIIIEeHHST HHTEHCHBHOCTH CYWIKH
KOJMJIOWAHBIX MAaTepHanoB HHPPAKPaACHBIMH JyYaMmMH peKoMeHIyeTcs
TaKXe Tam, Ijle 3TO BO3MOXHO, BECTH CYLIKy B CPaBHHTEJBHO TOH-
KoM cJoe. _

BenenctBue nepeMellieHHst BJard BHYTpPb Marepdana npH o6ay-
YeHHH ero HHOPaKPacHbIMHU JyuamHu oGeclieUHBAETCsT COXPaHeHHe BO-
AOpAacTBOPHMBIX BEUIECTB, NPeNCTaBASIOUNX IeHHOCTD /5 KauecTBa
MaTepHana, HallpuMep AJs NUILEBOTO NpPoAyKTa.

UmnyabcHoe o6ayyedre MoxeT ObiTb NOCTHTHYTO ABYMS cIo-
cobamu: 1) nepuomnyecKHM BBIKJIIOUEHUeM H3JydaTrenell; H 2) Npu-
MeHEeHHeM OTpaXKalolUX SKPaHOB (3aC/AOHOK) IepHORHYECKH 3Kpa-
HUPYIOUIHX H3AyyaTeNd. [IpM HHEpPUMOHHBIX H3JyuaTedsx (¢ Mac-
CHUBHBIMH HacajgkKaMi, naHeJsiMH) GoJiee pamHOHANBHBIM SBJSETCS
BTOPO# cnoco6.

[Ipomecchl cymky, cBsizaHHble C ynajdeHHeM BJAArd U3 PasnHuHBIX
MarepuHaNoB NPH JOCTATOYHOH HX TOJLIMHE C MOMOIIbLI0 HHDPpaKkpae-
HOro H3JIyyeHHsl, B OCHOBHOM IIPOTEKaIOT MO cXeme pachpefefeHHs
JyuydcToro motoka (cM. puc. 81,a). Ilponecch cyumiku JaKoKpacoy-
HBIX TOKPBITHH NpoTeKaioT no cxeMme (cm. puc. 82). HccaenoBaHus
JI. JI. IlaBnoBckoro mnokasand, 4TO INpoOMNycKawuias clocoBHOCTb
JIaKOKPAaCcOUHbIX IOKPBITHI MOBHIIAETCS ¢ yBeJHYeHHEM JJIHHBLI BOJ-
HB H3/Ty4eHHs].

YBe/NuYeHHas! CKOPOCTb CYUIKH JIaKOKPaCOYHBIX NOKPHITHH IIpH
HH(OPaKpacHOM 0GIyueHHH 0GbICHSIETCS NPeXe BCEro COBNAfeHHeM
Hanpas/jendst TeMIOepaTypHOro rpagHeHTa C TPagHeHTOM BJAroco-
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nepxanada. K Tomy xe 6aaromapsi BBICOKOH nponyckamoliel cnoco6-
HOCTH TOHKHX MJIEHOK 3THX NOKPBITHH Ha IOBEPXHOCTH HX MPH JYUYH-
cToli (pamHalHOHHOK) CylIKe He o6pasyeTcss KOPKH, HpPensiTCTBYIO-
llefi ynaJeHHI0 PaCTBOPHTENS], KaK 9TO HMeeT MeCTO NMPH KOHBEKTHB-
HOH CYyLIKe.

[lpu cyuike uHGpakpacHBIMH JyyaMHd HHTeHCHBHOCTb HCIlapeHHS
BJIard U pacTBOpHTeNeH MOXKeT YBeJHYHBATHCS 10 CPABHEHHIO C KOH-
BEKTHBHOH cyuIKo# B ne-
CAATKH pas, COOTBETCT-
BEHHO COKpalllasi epuos
CYUIKH. :

IlpenmyiectBom Tep-
MOpaIHalHOHHON CyUIKH
JaKOKPaCOYHBIX ITOKpbI-
THH U PA3NHYHBIX MaTe-
pHanoB SBASIOTCS: KOM-
NaKTHOCTb  YCTaHOBKH,

flosBo o an COKpa- Puc. 91. QuarpaMMa xoM 6a

. 91. r KOMILJIEKCHBIX TeIvIoBbiX Ga-
THTb IPOH3BOACTBEHHBIC . 00, paananuonubx cyuuaoK. O6osnadenus
IIOIAa M, 3HAYUTeNbHAs nansl B %

NHTEHCHBHOCTD Cyl].IKH, a a — N JaMnoBOR CYWHJKH: [ — Temao, MoABejaeHHOE ¥

cllenoBarte/lbHO, HH3Kasd namnam (100); 2 — tenno Ha ncl%a%em;e cnHpTa (0.21);
4 — tensno Ha Harpes Hanenu#t (16,7); 4 — nortepu TemJsa
ce6ecTOUMOCTD ee U yBe- B OKpyxaloinylo cpeay (5,28); 5 — noTepu Temna ¢ oT-

_ CACHIBAeMBIM BO3JyXoM (72,81); 6—pacceHsanue ceeta (5);

JHieHHas IIpoU3BOIH 6 — i CYWHJIKH € MeT4JJIHYECKHMH H3JyuyaTeJsaMu,
TeNbHOCTD prua. g6org)esaeMHMH rasom: l——nom?(le%gr)-moe Tenno (100);
— ¢uanueckoe Tenmo moaayxa (1,05); 3 — Tenno raso-

HMetoTess paHHBle 0 BOTO TOIJIHBa (98,95); 4 — TeINo Ha HCIapeHHe CIIHpTa

% - (0,1); 5 — Tenyio Ha Harpes uaneau#t (30,6); 6 — moTepu
BBICOKOH S(b(beKTHBHO € O0TcacHBaeMbiM BO3AYXOM (34,6); 7 — moTepw Tera

CTH CYUIKH C IIOMOLIbIX) B oxpyxalomyio cpeay (9,6); 8 — notepH Telisla ¢ OTXO-
HH('bpaKpaCHbIX nyqeﬁ ASIITHMH  T'a3aMH (12,4%&371;%;1:10 BO3ayXOlioaOrpeBa-
JIAKOKPACOYHBIX HOKpbI- '

THR MeTajda, TKaHeid

(oKpalIeHHpIX, NPONUTAHHBIX, TyMMHPOBaHHbBIX), GyMaru U Apyrux
MaTepuanos. IIpumeHeHHe YKa3aHHBIX JyueH Aa/l0 BO3MOMKHOCTbH
3HQYHTENbHO NOBBICHTD CKOPOCTDb CYILKH.

TepMmopagnanvoHHble CYLIHAKA ¢ TPYGUAThIMH B 0COGeHHO C I1a-
HeJIbHBIMH H3JyYaTe/ISIMH 10 CPABHEHHIO C JIaMIIOBbIMH O6ecreulBa-
10T 6oJiee paBHOMepHBIH OOOTpeB H CYIIKY H3AeNHii U B GOJIbIIMH-
CTBe clyYaeB OoJiee 3KOHOMHUYHbL. IIpH rasoBom oGorpese H3jiyya-
Tesled OHU, KAK H TEPMOPaXHANHOHHBIE C JEKTPOOGOrPeBOM, OTJIH-
YaloTCsl IPOCTOTOl ynpasieHHs. Jlio6oe H3MeHeHHe TemIilepaTypbl
MOXKeT GHITb JOCTHIHYTO 32 HECKOJbKO MHHYT 6e3 OCTAHOBKH Cy-
LIHJKH,

Ha prc. 91 nokasaHbl KOMIJIeKCHBIE TeIIOBHE 6aJaHChl CYLIHNB-
HBIX arperaToB: JIaMII0BOTO H € MeTAJVIHYeCKUMH KIyYaTenssMd. Me-
TaJHYeCKHH H3/y4yaTeib 0GOrpeBaeTcsl ra3oBbIM TOIIHBOM. Cpas-
HeHHe TeNJIOBBIX 6aNaHCOB NOKA3bIBAET sIBHBle NPEHMYILECTBa cy-
WHJKH C MeTANNIHYeCKUM H3MyyaTeneM. CpaBHeHne TellJIOBOH 5KOHO-
MHYHOCTH I10 TenJOBOMY GasnaHcy He sIBJsIETCS NOJHBIM, TaK Kak He-

{
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06X0HMo ellle yYecThb, YTO JYUYHCTash SHeprHs B JaMIOBOH CYLIHJKe
HOJMyyeHa 3a CHeT AJeKTPOIHEPTHH, KoTopas BbipabarbiBaercs ¢ CyM-
MapHbIM K. 1. I., paBHbeIM 25%. D710 nokasbpiBaeT pamHOHaJbHOCTb
WHPOKOTO HPOMBILIIEHHOTO NPHMEHEeHHS! TePMOpaXHanHOHHBIX CYy-
UWHABHBIX YCTAHOBOK ¢ 06OrPEBOM FOPSITYHMH ra3aMH. _

JInsi panMoHaNbHOFO HCHONB30BAHUS HH(OPAKpPACHbIX H3JIyqaTe-
Jell HX yCTaHaBJIHBAIOT B CNENHANbHBIX CYLIHIKAX, KOTOPbi€ B 3aBH-

i 2 et

Puc. 92. Tlpunuunuaapnasd cxeMa TYHHEJbHOM CYIIHJKU

I — 6yHKep ANfl BAAXHOrO MaTepHana; 2 — mubep; 3 — rasosble roped-

KH uHHdpaxkpacHoro uanyyeHus; 4 — IOABOA I'a3a; 5 — BBIXOA CYXOro Ma-

TepHanNa; 6 i 7 — IOABOA H BBIXOA IIPOAYKTOB CrOPaHHS H HCHAPEHHS;
8 — TpaHCIOpTepHasa JeHTa

CHUMOCTH OT MeCTHbIX YCJAOBHE MOTyT ObITb CTAIMOHAPHBIMA HJH Ile-
penBHKHBIMH. KOHCTPYKTHBHO CYIUIMJIKH BBIIOJHSIIOTCS B BHIE Ka-
Mep, TyHHenell, 6apaGaHoB, kolnakoB U 1. 1. Ha puc. 92 npuBenera
INPUHNUTHANbHAS] CXeMa TYHHEJIbHOH CYLIMWIKH, NPeIHa3HaueHHOH
IJIs1 CYIWIKH CBUIYYHX MaTepHaJoB B TOHKOM CJloe,

CyumHuaka o6GopyAoBaHa IJIOCKHM JIEHTOYHBIM TPAaHCIOPTEPOM.
Ilns ynaneHHsl npORYKTOB CrOPaHHsl, BONSIHBIX HApOB W IIpoNycKae-
MOTO 4Yepe3 CYUIHJKY BO3AyXa CIyxXKHT BHITSXKHas Tpy6a. Harpes
MAaTepHasoB OCYIIECTBJSIETCS FopenkaMH HHGpPaKpacHoro Hafdyye-
HHsl, pacnoJaraeMbiMd B ORHY HJH HECKO/JBbKO JHHHH B 11aXMaTHOM
nopsinke. PaccTosHust MexAy FOPeJKaMHd M BBICOTA HX pa3MelleHHus
Ham JMeHTofi 34BHCAT 0T BHAA BHICYNIMBAEMOTO MAaTepHANa, €ro
BJAXXHOCTH M LONYCTHMOHN TeMIlepaTyphl HArpeBa.

Hcnonb3oBaHne OfHON M TON Xe CyUHIKA IS pasHblX MaTepHa-
JOB [OCTHraeTcsl M3MeHeHHeM YHCJa BKAIOYAEMbIX FOPEIOK, TeM-
neparypbl NOBEPXHOCTH M3Jy4aTedsl (TemJgOBOH HarpyskH ropesiox)
H CKOPOCTH NBHXKEHHUS JeHTbl. B HeKoTOpBIX CAyyasix 3TH CyLIHNKH
060pyRyI0TCS TONBHKHBIMH TOPENKAMH HJH TPAHCIOPTEPHbIMH JIEH-
TaMH, M03BOJISIOLIMMH H3MEHSTb PacCTOSIHUSI MEXIY ropeakKaMu H
TpaHcnoprepom. MHorga Ha TpaHcnoprepe ycTaHaBAMBAOTCS IOJ-

128



CTaBKH 1oJ o6ayyaeMble U3®ENUsl, NMO3BOJSIOUIHE pacllojgararb 3TH
A3NeNIus HA onpedeeHHOM PacCTOSIHHH OT TOPENOK.

Ha puc. 93 nokasana cxema HeGonbiiolh KoM6UHHpOBaHHON nepe-
IBHXHON TYHHENbHOH CYUIMJKH, NpeXHAa3HAYeHHOH IJS CYIUKH Chl- -
INYYHX CeNbCKOXO3STHCTBEHHBIX NPORYKTOB B moJeBbix yciaoBdsix. Cy-
[IKHAKA COCTOMT M3 TeNJOH30MHPOBAHHOTO TYHHENS, CTEHKH KOTOPOTro
H3TOTOBJMEHH W3 JUCTOBOH cranu. BHYTpH TYHHeNS pacnolioxkeHa’
nepbopUpoBaHHasl WIH ceTyarasl TPaHCIOpTepHas JNeHTa ¢ TAKHMA
pasMepaMu OTBepCTHH HJH SyeeK, UToObl BBICYLIEHHBIH MarepHalt
yepes HUX He IpoBanuBa’cs. JIeHTa IBHMKETCS ¢ HOMOLIBIO TIPHBOJ-

Puc. 93. CxeMa nepelBHXHOA TYHHENbHOH CYIIHJIKH

1 B 4 — c6opHBle XOANEKTOPL; 2 — TpauciiopTepuas JIeHTa; & — IOPeNIKH HH-
GPaXpacHOro KajdyyeHMs, § — KaHansl aJs OTBOAA 1apOB M ra3oB B cGOPHBIH
KONNEKTOP; 6 — CTajbHafl CTeHKa TYHHeafl; 7 -— TeINIOHM3OAslHA: 8 — Pexynepa-
THBHBIE TPYOBI; 9 -— KaHan Ans NOABOAA BTOPHYHOrO BO3aYXa; 10 — pa3aBHX-
Hble WITODKY ANA PeryTHPOBAHHA KOJHUECTBA BTOPHYHOrO Boanyxa; JI — muoro-
nnaMeHHasa ropenxka, 12— nopropesouHel JAHCT; I3 — paspBHXKHBIE IITOPKH:
14 — TyHHenb; 15 — OTKHAHAR ABIMOOTBOZANU[Aaf TpyGa;, 16 — IPHBOAHON Mexa-
HHAM Tpaucuoprepa; I7 — 6aaNOH €O CXKHMXEHHBIM ra30oM; I8 — TeleXxkKa anas
nepeABHKEHHA CYITHAKH

HOr0 MeXaHu3Ma C peryJupyeMmol XKOpoCTbio BpalleHHs. as Ha-
rpeBa NPOAYKTOB B BepXHel HacTH CYLIHJIKH YCTAHOBJCHBI TOPENKH
C NOPHCTON KepaMHKOH, a2 B HHXKHEH YacTH NOJ IHOM TYHHeJST —
niaMeHHble MHOTO(aKesbHble TopeldKH Tpybuaroit ¢opMsl. [Tnamen-
Hble. FTOPENKH CJIyXKar [Js HarpeBa NpOAYKTaMH CTOPAaHUS IHUILA
TYHHeIs] M ero GOKOBBIX CTeHOK. Manyuawouide ropeiakd MoOryT Ha-
rpeBaTh JMHGO BEPXHIOW CTEHKY TYHHeNAs, JNH60 HenocpemCTBEHHO
IIPOLYKTHl, HaxXoNsIIHecss Ha JeHTe. [/ 3TOro noja H3nyyaroLlHMH
ropesiKaMH pacnoJoXKeHbl pasfBHMKHbIE [TOPKH, NPH OTKPBITHU KO-
TOPbIX IIPOHCXONHT HENOCPEACTBeHHOe OOJdyueHHe IIPOLYKTOB, NpPH
3aKpbBITHH — o6JydeHHe 3THX [ITOPOK KAaK Y4acTH BepxHefi CTEHKH
TyHHensl. B nepBoM ciyuae cymka ocyutectBiasiercsl Jy4aMH ¢ Mak-
CHMaJNbHOH HHTEHCHBHOCTBIO H3JIyYeHHS COOTBETCTBYIOLIEH NJMMHAM
‘BOJIH 2,4—2,7 MK, a BO BTOpPOM — H3JyyeHHeM (c MaKCUMyMoM A
4—5 MK) OT CTEHKH TyHHeJNs1, HarpeTofi xo 300—400° C.

Jinst noBplLieHUs K. 1. [I. B HEKOTOPOTO YCKOPEHHS Ipomecca cylii-
KH CyIIHJAKa o60pynoBaHa peKynepaTHBHBIMH TPy6GaMH, B KOTOPBIX
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porpeBaeTcsi HapyXKHbIH BO3AYX, NPONOASILUE falee yepe3 Npocy-
IUHBaeMblli cJo¥ Martepdana. [IpomykTm cropaHuss W HcnapeHHast
Blara ymaasiiotcsi B aTMochepy uepes3 crelHanbHbe KaHajasl ¥ OT-
Kaauyio TpyGy. [10 sKcnepHMeHTANIbHBIM NaHHBIM, ONTHMANbHBIE 110~
Kasaresqd pa6oTH TOTO annaparta npH cymrke taGaka U xMmensl clie-
AylomMde: Temneparypa npoiaykroB 52—53°C, TommkHa cnos 4—
4,5 cm, BpeMsl BHICBIXAHHS] 10 KOHITHIIHOHHON BJAXHOCTH OKOJO 2 4.

3

-
Prc, 94. CxeMa cymmaxy Puc. 95, Cxema TyHHelb-
C HarpeBaeMBIMH H3Jyyalo- HOH CYIDHJKH, cocTronllei
INHMY CTEHKaMy - H3 OTIeAbHbIX CEKUMH

1 —-Kopmyc ¢ TemIOH30JAIH- 1 — Xapo3alHTHHI JIHCT;
eft; 2 -—raszoBas MJaMeHHAS 2 —rasoxozn; 3§ — Hanyuawoman
ropesira; 3 — Tomka; 4 — HaJny- MOBePXHOCTb; 4 — TemJOH30.1-
yaiomas CcTemKa; & — BO3ZYX uHuga; 5§ — pe6pa naa yBeJHde-
AJIS BeHTHJISINHHA; 6 — BEICYIUH- HHSL TMOBePXHOCTH TeMIooGMe-
BaeMoe H3JeJsiHe; 7 — ONIOpPHBIA Ha; 6 —ra3oBasl MNJaMeHHas
pesibe; 8 — DOJMHKOBAAL Lelib; ropeska; 7 — NoaBOA, Trasa;
9 — OTBOJ, HPOAYKTOB cropa- 8 — oTBepCcTHe AJiA 3AXKHI'AHHIA
Hufl; 10 — OTBOA pacTBOpPHTENA ropeakH H HaGmoOJeHHA 32
M BEHTHJALIHOHHOTO BO3AYX2 o IIpOIeccOM TrOPeHHsR

Ecau npu cyllike MatepHanoB U u3geluii yAAASIOTCS He BOASHBIC
napb, a PacTBOPUTENH, CMeCH KOTOpbIX C BO3;lyXOM B3pHBOONACHH
(6eH30M, KCHMION, alleTOH, YaHT-COHPHT WU Ap.), TO HPHMEHSIIOT CY-
WWJIKH, B KOTOPHIX pacKaleHHble NPOXYyKThl CrOpaHHsl ra3a repme-
THYHO OTHAeseHbl OT aTMOChepH B CyWHIbHOH KaMepe. [las1 npenot-
BpallleHHs] -06pa30BaHHsI B3PbIBOOIIACHOH CMECH B KaMepbl I10JaeTcs
TaKoe KOJMIHYeCTBO BO3AYXa WK €ro CMECH C IPOAYKTAMH 3aBeplleH-
HOTO CropaHusi, IpH KoTopoM 00beMHOe COoZepxaHHe PacTBOPHTENS
Jnosoautes go 1% u Huxe. : .

Ha puc. 94 npuseneHa cxeMa CymIHJAKM, B KOTOPOH CTeHKH Ha-
TpeBaloTCsl NPOAYKTAMH CrOpaHusl rasa. Temneparypa H3/ayyalolHx
creHok cocrapaser 300—400°C, 4TO COOTBETCTBYET MaKCHMYMY HH-
TeHCHBHOCTH M3JNY4EHHS NIPH LJIHHAX BoNH 4—5 mK. [I/g NoBHILEHHS
PaBHOMEPHOCTH HarpeBa Bceli H3/Myuaiolleli MOBEPXHOCTH Fa30XOMbI
TOIIKY NOCTeNleHHO CYXXHBAIOTCS CHH3Y BBepX. Bo3nyx B cylHabHOH
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KaMepe pacnpefesieH Tax, 4TOOH B Hauasde nporecca CYIWIKH H3fe-
JIHe OMBIBAJIOCh BO3AyxoM ¢ 6osee HH3KOHA TeMrepaTypoil, a B KOHIle
nponecca — ¢ GoJiee BHCOKOH TeMmnepatypoii. [locnefiHee AOCTHT-
HYTO 33 CYeT TOro, YTO XOJOAHHIH BO3AYX BXOAHT B KaHaNH H BBIXO-
IMT H3 HAX B CYLIMJABHYIO KAMepy B €e HayaJbHOM y4acTKe, He ycCre-
Basi CHJIbHO Harperbes. DTOMY CroCOGCTBYIOT H 1IENIH TepeMEeHHOro
CeueHHsl Mo AJHHE KaMephl, KOTOpHE BHIYCKalOT B Hayaje ee GOJb-
llee KOJAHUYECTBO BO3JyXa C MeHblLIeH TeMepaTypoil.
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Puc. 96. Cxema CyMHJKI ¢ u3JyyaoliuMi TpyGaMu

1 — Kopnyc CyWHAKH, 2 — H3aygaolde TPyOH; 3 ~— H3penHe

CMech BO3ZyXa C BIArOH WIH napaMH PacTBOPUTENs B NPORYKTHI
CrOpaHMs Ta3a yHansiioTCs M3 CYIIAJIKH 10 OTAeAbHHM KaHataM. Ka-
HaJ, 110 KOTOpOMY yjaajsieTcsl BO31yX, Pa3MellieH BHYTPH KaHala, 1o
KOTOPOMy JABHXKYTCSl NPOAYKTH cropaHusi rasa. Takast KOHCTpYKUHA
npeloTBpaLlaeT KOHAEHCAIMIO 1aPOB BOMbl HIH PACTBOPHTENS AaXe
B Tex c/yyasix, KOrja ylnpyroctb HX HUUTOXKHA. AHaJOTHUHBIE CYILHJI-
KH MOTYT MOHTHPOBATbCS H3 OTAEJbHBIX CEKILHHA,

CeKuuH npexctas/siloT NaHedd B BUAE NOJNYIUHIMHAPOB HJIH ma-
pannenenunenos, o6orpeBaeMblx IJIaMeHNBIMH TopeaKaMH.

CxeMa TyHHENbHON CYLIWAKH, COGpaHHON H3 CeKUMH B BUIE M10-
JAYIUIHHEPOB, NMpHBefeHa Ha puc. 95. Dra CyLIWIKa MMeeT HH3KHM
K.m. 1. (30—40%), HerocraTouHO THTHMEIIMYHA B 3KCIJAyaTallud H
TpeGyeT yCHJIeHHON BeHTHU/IAIMH NOMeLleHHsl, TAe OHa YCTaHOBJeHa.

B HeKoTopHx cllyuasix B KauecTBe H3JyyaTeldeld njs HHbpaKpac-
HO¥ CYMIKH NpHMelnsiioT TpYyObl, HarpeBaeMble [IJJaMeHeM M IIpOLYyKTa-
MH cropanus rasa. CxeMa TaKOHd CYLIMJKH, NpefHa3HaueHHOA mJs
CYIWKH IIOKPbITH aBTOMOGH/I€eH, H306pakeHa Ha puc. 96.

HenocraTkoM paccMOTpeHHbIX arperatoB AAsl CYIIKH J1aKOB H
SMaJjieil ABASAETCSH, KaK OBLIO yKas3aHO BBIllle, OTHOCUTENbHO HH3IKHH .
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K. 1. [I., 2 JOCTOHHCTBOM — BbICOKAsl CKOPOCTb CYLIKH H OTAHYHOE Ka-
YecTBO BHICYLIEHHOTO NMOKPHITHA. I10 ONBITHBIM maHHHIM BpeMsi Cyul-
K4 OOJBLIMHCTBA PacHpOCTPAHEHHbIX JAKOB H Majied COCTaBJASACT
10—15 mun. , '

B psange ciyuaeB anis pafiManydOHHOH CYWIKH HCIQJb3YIOT He clle-
LHanbHbIe CYLIRKH, a2 HEMOCPEACTBEHHO H3NyYaloliue ropenky. I1pa-
MepOM TaKOH CYLIKH, NIONYUHBIICH pacrpocTpaHeHHe B IPAKTHKe, sIB-
JisleTcsl cywKa WTYKaTypKH B PeMOHTHPYEMbIX WK HeGOMbIUHX BHOBb
NOCTPOCHHHX 3/alUsAX, 3aUIHTHbIX [IOKPBITHA NPH HX PEMOHTE, MeJ-
KHX JIMTEAHBIX CTepXKHeH H AP.

2. MPHMEHEHHE WH®PAKPACHBIX H3JIYYATEJEW A CYLIKH
JJAKOKPACOYHbBIX MOKPbLITHH

IlepBble npoMmbllieHHbIE YCTAHOBKHA Sl CYLIKH J1AaKOKPACOUHBIX
IIOKPHTHHA C [IOMOULbIO JYUHCTOH 2HEPrHH ObLIH COOPYXKEHH Ha aB-
TOMOGHJBHBIX 3aBOAAX, U C TeX 0P B aBTOMOOHJbHOH NPOMBILIIEH-
HOCTH MH(paKpacHoll cyuike NpHHAAIEKHT OCHOBHOe MecTo. IloBbI-
CHJIOCh KauYeCTBO OKPACKH KY30BOB aBTOMOOHJIEH H Pe3KO COKPATH-
JIOCb BpeMsl CYLUKH, YTO 0COOEHHO BaXXHO B NIOTOUHOM A1POH3BOACTBE.
3aech NMpoLECcCH OKPACKH H CYLIKH H3AeNHH NOMKHBI [1POTeKaTh He-
[pPepHIBHO. :

CoBpemenHbie HH(bpaKpacHble CYHIHIbHbIE YCTAHOBKH 1A aBTOMO-
GUNIbHBIX ¥ APYTHX 3aBOAAX NpPeNCcTaBisiOT co6ofl TyHHeNH, HA BHYT-
PEHHHX MOBEPXHOCTSX KOTOPHIX YCTaHOBJeHBl CBeTJible HJH TEMHBIE
uanydatesu. CyllKa OKpalleHHOro aBTOMOGUAS B TaKOM TyHHeNAe
anuTcst Beero npamepro 10—15 mun. Kamepa oGopymnosana MpHTOY-
HO-BHITSKHON BeHTUAsnuel. Ky3sosa aBToMoGu/Iell oMbIBaIOTCA 10-
TOKOM Harperoro Bo3nyxa. Takoe coueTanHe KOHBEKTHBHOFO M HI-
¢paxkpacioro METONOB CYIUKH 3HAUKTENBHO 3SKOHOMHT TENJNOBYIO
3HEPrHIo. : .

Cyumka 3mMand Hu¢pakpacHHIMH JTyuaMd IPOHCXOIHT B KaMmepe
npy Gosee HH3KOA TeMIlepaType BHYTPeHHEro BO3Ayxa B Hel, ueM
[IpY KOHBeKTHBHO# cyLIKe. DTo 103BojsieT U36exaTb I[OPYH IIpH-
6opoB, KoTopbie MOT'YT GbITH CMOHTHPOBAHL! 1O MOMEHTA CYIIKH IIO-
KpHTHs. Bmecre ¢ TeM TeMilepaTypa MOJNIOXKKH HOCTHraeT TpeGye-
MblIX 3HaueHHA. Meron dudpakpacioro HarpeBa He3aMeHHM A5
CYWIKH TocleqHero HapyKHOro CJ0d Jlaka Ha coGpaHHBIX aBTOMO-
6unsix. Mudpakpachble 1yYd Tak GLICTPO NPOCYHIMBAIGT OTAEJOY-
HBIH CJIOH, YTO HE yCleBaloT [OBPEAUTh HETENNOoCTOMKHe JeTaNH.

®opma cedendsi paGoyero NPOCTPAaHCTBA CYIIHJAbHOA YCTAHOBKH
MOXeT GbITb IpHCIocoGneHa K (opMe NMOBePXHOCTH aBTOMOGHJS, U
NOTOMY CyuiKa NPOHCXONMUT pa@BHOMEPHO 110 BCeil ee nuomand. Kpo-
Me TOro, B 3THX CYIUMJIKAXx MOXHO pPeMOHTHPOBATb IIOKPBITHSI Ha
aBTOMOGH/IbHBIX KY30BaX, HCMOJIb3Ysl TaKHe XKe 3MaJjii, KakHe NPH-
MEHSIHCh NPH NEePBOA OKpacKe HX, H NPOH3BONUTb CYIIKY, HE ya-
JAif CTCKOJ, NofyueK u npubopos. aa 3Tux medaeill MoxKeT GbITh He-
noJb3oBaHa H NMEpeBHXKHAS CYLIHAbHAs YCTAHOBKA, HMelowlasi dop-
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My Ayroo6pa3Horo cBofia H oGopyAOBaHHAsi reHepaTOpaMH ududpa-
KpacHHX Jiyuei, MeaJjenno nepeMeniaomascs Ha pe3HHOBBIX MIKHAX
Haj aBTOMQOHUJEM, BHICYLIHBAS JaK HA TOJBKO YTO QTPEMOHTHPOBAH-
HBIX MecTax. CBeT/ible H3JIYYATeNd B 3TOM CJyuae He3aMeHUMBL, 6sa-
rofaps Ge3aslHEepIHOHHOMY BKJIOUEHHIO H BHKJIOUSHHUIO.

Ilpu cymke HCKyCCTBEHHBIX CMOJSIHBIX JIAKOB B3PHBOONACHOCTD
He TaK BeJHKa; AJNS [0JHOrO 3aTBEPAEBaHHA IIJIEHKH JaKa Heo6Xo-
IXMe, OIHAaKo, HarpepaTh ee no Temnepatyps 120—150° C. Hcnoanp-
30BaHHE UHGPAKPACHOTO U3NYUECHHS I03BOJSET JETKO PEUIUTh 3TY
3amauy. Ilpu 3TOM ymaercsl HOCTHPHYTb Pe3KOrQ COKpalleHHSl Bpe:
MeHH CYLIKH, 4YTO SIBASIETCS BaKHeHIIHM (aKTOPOM B COBPEMCHHOM
rnotounom mnpousBoxcTBe. Cymika HHOpaKpacHBIMH JyYaMH Manio
npuMeddMa A5 JIaKOB, COLepxkKalidx GoJbLIoe KOJHYeCTBO Macia,
TaK KaK OJHOBPeMeHHO C CyIIKOH oGbIUHO NpPOTEKaeT NPOIEce OKHC-
JIEHHS, KOTOPBL He MoxKeT ObITb YCKOPEH 3a cueT Harpesa.

Cymwka HHTPOJIAKOB NPOHCXOAUT B €CTECTBEHHHX YC/AOBHAX, TaK
KaK PacTBOPHUTENb HCIapseTcsl yxKe IpH KOMHATHOH TeMmiepaType..

Cymka xe CHHTETHYECKHX 4 NeHTadTaslCBLIX 3MaJjell OCyLIecT-
BasieTcsl pH TeMneparype 120—150° C.

" Or npaBHAbHO BHGPAHHOTQ PEXHMa CYLHIKH 3aBHCAT MeXaHHye-
CKde H 3alIUTHHe CBOACTBA IOKPLITHHA: TBEPAOCTb, CTOHKOCTB K yaa-
py. afiresysi, sJ1acTHYNOCTb, BOLOCTOHKOCTD H 1P.

o nocnenHero BpeMelH MKHPOKO UCIOJNb30OBAMKHCh 3MEKTPHYECKHE
undpakpacible CyllAAbHble YCTAHOBKH. 3a IocaenHie FoJbl HaYalH
[IpUMEHsATbCH ra3oBble HH(pakKpacHble CYUIHJIbHbIE YCTAHOBKH.
BcnéacrBue Toro uro ras sBasiercsd HanGosee AelIeBBIM TOINIHBOM,
TepMOpagHanHolble CYIIHJAbHblE YCTAHOBKU € Fa3oBbIM 06OrpeBoM
ABASIOTCS GoJiee peHTabeNbHbIMU.

Tennosas 3Heprus, 3aTpaudBaemass Ha BHICyIHBaHHe eIHHHUIH
H3feNusl B 3THX YCTAaHOBKAaX, 06XoAUTCS B cpelHeM B 2—4 pa3sa me-
uieBje, YeM B CYLIHJAKAX € afeKrponojorpeBom. ['a3osble uHbpa-
KpacHble yCTAaHOBKH A/ CYIIKH JaKOKpPACOUHHX MOKPHITHHA B OCHOB-
HOM IPUMEHSIOTCS ABYX THIIOB: ¢ TeMHbLIMH K CBeTJBIMH H3Jyya-
TENSIMH.

B ycranoBKax ¢ TeMHBIMM H3JyUaTeNsiIMH MeTalJHuecKHe [1a-
HeJH HarpeBaioTcs MPOXOMSIUMH uepe3 HUX NPOAYKTaAMH Cropanusl.
Ilpu stoM MakcHMajabHasl TeMmOepaTypa H3JaydyaTeldsl COCTaBJseT
460° C. : .

"B ycraHoBKax co CBETJIBIMH H3J1y4aTeNsiMH 9KCIYATHPYIOTCA
GecriaMeHHble ropenkd HHPPakpacHOTo H3JMyueHHs, KOTopsle 06.1a-
HawT Gosblued MHTEHCHBHOCTBIO (INIOTHOCTBIO) MOTOKA H3NyyeHHus.

Ha puc. 97, 98, 99, 100, 101 npusenenn rpaduxky, XapaKTepH3yio
e 3aBHCHMOCTb MPOHHIAEMOCTH JIAKOKPACOUHDBIX IIICHOK OT TeM-
nepaTtyps H3Ay4amoulero 3Kkpana ¥ COOTBETCTBYIOILEH el IJIKHbI BOJI-
HBl MAKCHMyMa H3Jy4Yenus.

3 rpaduxoB BHIAHO, YTO Bce JTaKOKpacouHble OKPHITHS 0Gnana-

. IOT I0BOJIBHO BBICOKO# IpoHHaeMocTbio (70% u BbIIE) B mHanaso-
He BOJIH H3MyuyeHHsl IJAUHOH ot 3,3 mo 5 Mk. i
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Puc. 97. TlpounuaemocTp chipof [ISHKH Mo-

yeByHO-hopMmanpaernanoro faka YBJI-1 (tos-
IMHA YKa3aHa AJs1 BBICYILEHHOH IIJIEHKH)
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Pxc. 98. TIpoHHnaeMocTh chlpofi MaeHKH Moue-
BHHO-(opMasbrerunnoi smamn Y-311 (Geas)
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Prc. 99. TIpoHnuaeMocTb cyXoi MJIeHKH MeHTa-
¢drajesont sMain IlD-71 (Gexesas)
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TemnepaTypa n/eHKH B IpollecCe CYWIKH NpPH IPOYHX PaBHHX
YCJIOBHSIX ONpefelsieTcsl ONTHIECKAMH (K03 (hHUIHEHT NOIMOLLeHH sT),
TENJIOBBIMH  (TEIIONPOBOIHOCTD, TEIJIOEMKOCTb, TeMIlepaTypoIrpo-
BOAHOCTb) H (hH3H4EeCKUMH (Bec, Macca) CBOHCTBAMH OKpalleHHOro
u3nennsi. VccnemoBaHusl nokKasajH, 4TO CyLIKY JaKOKPACOUYHBIX I10-
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Pyc. 100. TlponnpaemocTb ChIPOfi TJEHKH MO-
yepHHO-opManbaeruaHoi aMamn Y-417 (uep-
Has)

KpPBITHH MOXKHO OCYULeCTBASITb C TeMIlepaTypoH H3Jydamollero Ha-
canka 800—900° C. Hacagox usnyuaeT MHbpakpacHble JyYd B IHa-
nasoHe 1,1—3 mx.
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Pnc. 101. TIponHnaemoctb CHIPOA MIEHKH METaMHHO-
aJKHIHON 5Maau Ne 843 (GexkeBast, BTOPoe MOKPHITHE)

Ha puc. 102 npuBedeHa momorpaMma mast olpefeeHHsi ONTH-
MaJIbHbIX 1apaMeTPOB CYIIKH HEKOTOPBIX JTaKOKPaCOUHBIX MOKPHITHH,
HaHeCEHHBIX Ha CTaJIbHOA JIKCT TOJIHHON 0,8—1,2 MM npu npume-
HeHHH Ta3oBbIX ropedok tHina KI-3 u T'MUB-]1. ITo HoMorpamme
MOXHO ONpENCIHT: 3aBHCHMOCTb TEMIIEPATYPLI I0BEPXHOCTH Harpe-
Ba OT Pa3HbHIX PaCCTOSIHHA 10 TOPEJNOYHBIX HACajKoB; pacCTosiHHe
Mexnay ocsiMa ropestok KI-3 (12-mmatounvie) u TMUB-1 (10-nas-

TOUHBIE); PACCTOSIHHe TOPEJIOK OT HarpeBaeMoH MOBEPXHOCTH H Bpe-
Ml CYIIKH NOKPHITHS.
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- Paccmorpum npHMepsl MpaxkTHYecKoro npHMeHeHusi uHbpakpac-
HblX Ta3oBBIX H3Jiydartelell AJA CYIUKM JJaKOKpaCOYHBIX TOKPBITHIL
Ha puc. 103 npeacraBieHa cyuinnbHas KaMepa c TopelKaMH
nH(bpaKpacHOTo U3JyueHHsl, CMOHTHpOBaHHAast Ha MOCKOBCKOM TpoJ-
JgefibycHoM pPCMOHTHOM 3aBofe. [IpoekTt razoo60pynoBaHHsS BHITION-
lied MHCcTHTYyTOM Mocrasnpoekr no pesynabrataM J1abopartopHBIX HC-
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Pnc. 102, HoMorpamma aasi oupejefielins OUTHMAJbHBIX UapaMeTpos
CYLWIKH JMAKOKPACOUHBIX IUOKPhITHH [PH IIpHMeHEHHH Ta30Bbix TopesoK
WHbpaKPacHOro H3Jyuelxs

a — 10-nauTounas ropeaxa tunma TMUB-1, maomanp uanyuarteas 0,029 w?; 6 — 12-
nautoudas ropenka turia KTI-3, niaomazpb uanyuatens 0,035 m?

abTaHW, nposefellHblx B AKafieMHH KOMMYHa/JIbHOTO,X03HCTBA UM,
K. O. [Tampunosa. IIpu onpeneseHUH pacrnofioXKeHHs TOPeaoK MpH-
MeHeita HomorpamMma (cm. puc. 102). CymuabHast ycTaHOBKa npen-
crapyisier coBol 3aKpBHITYI0 KaMepy, B KOTOpOH II0 cTeHaM, NOTONKY
¥ Ha BOpOTax pacroJsiaraioTcs ropelkH HHOpaKpacHOro H3JayuyeHus.
Kamepa npoxoznHas, HMeeT 3akpbiBaloumuecs Bopora. [{nsi Hampas-
JIeHHs] U OpHeHTAallMH OKpallleHHbIX NoBepXHocTeH Tpoaneibyca oT-
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HOCHTEJIbHO TOPCJIOK B TOJAY MMeeTcsl KoJies, 0 KOTOpOH mepeme-
waloTcsl KoJeca Tpodneibyca.

Bcero B kamepe ycraHosjieHo 138 ropedqok uidpakpacHoro us-
ayuennss THUB-1, obneauneddblx B rpynust (Bcero 13 rpyan).
Kpaiinue rpynnnsl k BoporaM umelor no 14 ropesoxk (no 4 ropenku
paciionoxelibl 112 BOpOTax Ajas oOJyueris TOPLEBLIX uacTeil TpoJ-
nefibyca), ocradbHble rpyanbl Hmetor no 10 ropesnok. KaMepa ynpas-
JgeTcs OT aBTOMATHHECKOrO TyHKTa yrnpaBJeHHs — LIHTa yrnpasJe-

Puc. 103. CymnabHasi Kamepa ¢ ropejKaMy Hudpakpacloro Hajayyelins
St CYLUKK TPoJehbycon

HHUf, KOTOPbIH pacnosoKeH Ha paccTossHUM 5 m oT KaMepbl. Paccros-
HHE MeXKIy OCAIMH ropesoK 1o BepTHKaau 750 mm, 10 ropusonTaiu
850 mm. PaccrosHue oT Hacajgka ropesioK /[0 TOBepXHOCTH Ky3oBa
Tposaeiibyca 500 mm.

Has noanepxkauna crabuabHOro AasJetust nepej ropenakaMu ra-
aociabxkende KaMmephl OCylleCTBJAEHO OT 000COOJCHIOr0 y3Ja peny-
[MpPOBatHS.

Ins oxpacku TpoaJeiibycoB mpuMeHsioTca neHradrasneBbic sva-
JI1 MapoK, NpHBejeiubiXx B HomorpamMme (cM. puc. 102).

B kauectBe pacTBOopHTeNell B yKasauublX 3Majfix 0pUMeHsioTcs
OrTHeonacible ¥ B3PHIBOONACHBIE XUAKOCTH (yaliT-CIIMPUT, CKHOUAap,
keugion). Ilo nopmam GesonmacHocTH He06X01MMO, YTOObI TIpOLeHTHOE
CollepXKalle TMapoB pacTBOpHTeNst B KaMepe OBUIO B & pa3 Menblle,
yeM IIMXKIHE Mpeaes B3pbiIBA€MOCTH MX. Y CTaHOBJ/IEHO, YTO TPUALATH-
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KpaTHBIA oOMeH BO31yXa [10JIHOCTbIO oOecneudBaeT B3pbIBOOe3omnac-
1OCTb KaMephl.

Ins nopnepxanus TpebyeMOro TelJIOBOro pexuMa B KaMmepe
BO3nyxoo6meH npuHsT 100 KparHbIM, 4YTO ellle 6oJee genaer Gesornac-
HBIM 3KCMJyaTalHio KaMephl.

CxeMa npHUTOUHO-BBITAKHON BEHTHASALMH CYIHIbHONR KaMepHl Io-
Ka3aHa Ha pHuc. 104. BenTu/isnHoHHas ycraHOBKa CMOHTHPOBaHa Ha
Kpbile xamepbl. TeMmmeparypa rocrynaiolllero Bo3gyxa B KaMmepy
cocraBasier 15—20° C. CucreMa BeHTHASUUH HMeeT CMECHTENbHYIO
KaMepy, re XOJOAHbIH BO3AYX, MOCTYNAWOUWHUA C yJHIb, CMellHBa-
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Puc. 104. CxeMa UPHTOUYHO-BBITAIKHON BEHTH/SIIMHA CYIIHAb-
HOM KaMephl

1 — NPHTOUHBIA BEHTHAATOP; 2 — BLITAXIION BEeHTHAATOP: § — cMecH-
TenbHafg Kamepa; 4 — wHbep, 5 — MeCcTO YCTallODKH HCHOAHHTEALIO-
ro mexauusma WUM-2/120 M; 6 — 3acaouxka 311

eTcsl ¢ penupKyJasinHolHeiM, Harderanue Bo3ayxa M3 cMCCHTCABHOMH
B CYHIMJIBHYIO KaMepy OCYLIeCTBJSIeTCS IPUTOUIBIM BeUTHIISITOPOM
yepe3 MeTaNNHuyecKHe BO3AYXOBOALI, 3aK4AHUYHBAIOULHECS B 0/L10.b-
HbIX KaHaJaXx ¢ >KaJH3UHHBIMU pelllerkaMH. ¥YaaneHue orpaboraH-
HOro BO3AayXxa (Comepxkallero NpoAYKTEl CropaHusl OT ropesaoK H
napel pacTBOPUTENS) OCYILECTBJASETCS Uepe3 PeElLIeTKH B MOTOJKe
KaMepsl H CHCTEMY MCTaMJIHUECKHX KOPOOOB.

CyumunpHasi ycTaHOBKa 000pYyAOBAHA ABTOMATHKOH (e30MacliocTH
U peryauposaHus. ABroMaTtHKa 6e30NacHOCTH NPELYCMATPHBAET: OT-
KJIloueHHe MOAAYd Ta3a NpH NajeHUM AaBJEHHSA ra3a HHXKe M0Iy-
CTHUMO#l BeJMYMHBI H BBIKJIOYCHHH MPUTOYHO-BLITAXKIOH BCUTH/ISA-
I1H; N0C1e10BATENbHOCTh PO3XKUra ropesok U HeBO3MOKHOCTL myc-
Ka ra3a B ropejKu 6e3 npeiBapUTENbHOr0 BK/IOUEHHS] TPUTOUHO-
BBITAXKHOA BEHTHUALNU U 3JEKTPUUECKOTO 3aXKHUTaHUs.

138



B KxauecTBe HCNOJHHTENbHOro mpHbOpa aBTOMaTHKH Ge30MacHo-
CTH IpHMeHeH TPeNoXPaHUTENbHO-3alIOPHBIH KJanaH ¢ 3JeKTpoMmar-
HMTHOH TroJOBKOH. MHHHMalbHOe paB/jeHHe rasza KOHTpPOJHpyercs
[pefoxpaHHTeNbHO-3aN0pHBIM KlanaHoM. PaGora npUTOUHOM BCHTH-
JAS0HH KOHTpPOJNHUpYeTcss pesle noroka Bo3ayxa PIIB, uyscTtBHTEND-
HbIfi 3JleMeHT KOTOPOTO YCTAHOBJEH B TPyOOIpOBoae 32 IPUTOUHBIM
BEHTUIATOPOM. BHITSXKHAsh BEHTHNAMA KOHTPOJIUPYETCS CUTHAMH3a-
TopoM najgeHus gabnedust CITIK.

[Ipy HapyuleHHH HOpMaJbHOH paboTH NPUTOUHO-BLITSIXKHOH BEH-
THJISIIMH 3JI€KTPHYeCKasi 1CMb 3JCKTPOMArHUTHOH TOJOBKM, YCTa-
HOBJIeHHOM Ha NperoXpaHUTeNbHO-3aM0PHOM KJanaHe, pa3MblKaercs
M MocNelHUH IlepexkpbiBaer Mojayvy rasa K ropesixaM KaMephl.

3axkMraHHe ropesoK OCYLIECTBASETCS OT JEKTPUUECKHX COHpa-
JeH.

AproMarHYeckoe pery/MpoBaHHe TeMlepaTypbl BO31yxa, MOCTY-
naioulero B KaMmepy, OCYUIeCTBJASIeTCA APOCCENbHOU 3aclOHKOA
3JIeKTPHUECKUM MCIIONHATENbHBIM MexaHHzmom MM-2/120, cBsizaH-
HbIM C 3JIEKTPOKOHTAKTHBIM TEPMOMETPOM, AATUMK KOTOPOrO yCTa-
HOBJeH B TPyOONpOBOAe INPUTOYHOTO BO3Ayxa, H paGoTalouUiMM B
KOMIIJIEKTEe CO CTYIIEHUaTHIM fIpeo6pasoBarenem.

JKcnayaTauds paiHanMOHHONW YCTaHOBKH C ropesikaMu HH(Dpa-
KpacHoro M3/JyyeHHs RJsi CYWKH TpoJJaciHOYCOB nocie OKpaCKu paer
3HaUUTENbHBI SKOHOMHYeCKUA 3¢ (eKT 10 CPaBHEHHUIO ¢ paHee MpU-
MeHsIBIIEACA KOHBEKTHBHOM CYIIKO.

IIpn paavanMoHHOHN CyllKe ropenkaMH HHGpaKpacHOTO H3Jdyue-
HHSL KaXXJBIfl C10d NOKpPBITHS cyuidTesi 15 mun Bmecto 4 4, a Bce
ceMb cJ1oeB NOKpuITHS 3a | 4 45 mun Bmecto 28 4. Temnepatypa
Ha ToBepXHOCTH Ky3oBa 80° C.

BHenpeHHe paguanMOHHOH CYIIKH Ha 3aBOje JaeT 3KOHOMHIO
rasa B roa 1233225 #3, a anekrposHeprud — 207 060 ka7 - 4.

Pe3ynbratel TeXxHUKO-9KOHOMHUECKOTO pacueta [PHBEIEHBI B
Tabna. 23.

Ta6auuma 23

TexHHKO-9KOHOMHUECKHE MOKA3aTeJd OT BHEAPEHHS paaUaLHOHHON CYWKH
Tponneitbyca B pyo.

Mocae
Haumenonautie Do Bueaperus BHeIpeHus
TFomoBofi o6beM upoussoicTBA . . 580 580
3aTpaThl Ha CYLUIKY ONHOTO KyBOBd Tpomcuﬁyca
(ras, sgekTposHeprus) . . . . e 26,22 2,39
VIe/bHbE KaUHTaTbHBIC BandTbI e 32,08 47
JKoHOMHYecKHE 3dekTr . . . . L . . L . — 12522,2

Ha 3aBopne oanoft unocrpanHoi ¢upmet (CIIIA) ycranosiaeHa
rasoBasi CylUM/JbHasi Neub HCNPEPHIBHOTO AeHCTBHS. YCTaHOBKA HC-
nonb3yeTcss N5 CYUIKH 3allUTHOTO J1aKOBOTO IOKPBITHUS MexaHHUe-
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CKHX 3aTsKeK «MOJMHHA». CyllnnbHast neyb ABYXbsipycHas; Ha KaXk-
IIOM YpOBHe ycTaHoBJeno 12 ropenok HMHOpaKpacHOro H3JyueHHs,
CHaGKEHHBIX OGHEMHIBIME KEpPAMHYECKHMH CETKaMH C TENJIoNPOU3BO-
aurenbHoetblo Mo 3000 xxaafu. Tlpyu cMraHuM CMeCH NPHPOMHOTO
rasa W BO31yXa KepamM¥ka HarpeBaercd JIo Ttemneparypel 870—
900° C. Ha paccrosinuu 75 mm OT M3JIyyaioulell MOBePXHOCTH TeMIle-
patypa usnenu# cocrasisier 55—60° C. Bpemsi cywikd Ha nByX sipy-
cax | muH; [OpPOH3BOMUTENBHOCTD
N 550 ke/u; pasamepnl 1,2X0,6X0,6 u. [1pa-
S et MeHelle Ta30BOM CYWIWJIbHOH Meud no3s-
; BOJMJIO COKPaTHTb BpeMSsl CYIUKH, yJayuy-
IUTh KAayeCcTBO MOKPBITHS H COKPaTHTb
3aTpaThl Ha TomauBO B 4 pasa.
CywunpHas nedb o6OpyRoBaHa MpH-
3 6opaMM aBTOMAaTUKU 0e30NaCHOCTH H pe-
N FyJHpOBaHus.
e ! Cyllka JaKOKpAacOouHBIX MaTepHaJloB
Al ! MCTOYHHKAMH TeMHOro u3ayueHusi. Ha
‘ § puc. 105 nokasaHa pannauHoHHast cCy-
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, , UIUIbHAs KaMmepa C M3/]y4yaloluMy NaHe-
, P ‘ A J5IMH, 000rpeBaeMbIMI Fa30BBIMH FOpe-
I | KaMH.

000 N — AN\ Wanyuawouine nanenu (cranbHble, uy-
-2 | i TYHHBIE) [103BOJISIIOT H3MEHSITh BEJUUHHY

' remsoBoro  nmoroka ot 2000 1o
Puc. 105. Pamuamwmounas 99000 xxaa/m2-4 3a cyeT pacxojia rasa.
pa e ewmomn wonynare.  COKHIAHHE ra3a NPOMIBOJINTCA B CAMHX

naMH nauensix ¢ UCNOJAbL30BAHUEM HHXKEKIIHOH-
1 —xopof mam oTcoca npo- HBIX TOpE/JOK MM B BbIHOCHBIX TOIKaX.
ZYKTOB HChapeHns: 2 — Kohof KoHcTpykuus Tepmousiiyuaresei, pa-
AN oTBolla npoAVKTOB Cropa- .
HUS; 3—HATYuaIoUas naHeab, 6oTaiolux Ha ra3zoo0pa3HOM TOIIUBE,
# — oKpallleHHas fleTanb, NoOfd- , 5
gemgﬂf,’a,, A anmefeny: npeacrasiaser co0OH  repMeTH4eckylo
— pELHPKYIRLHOHHbLIH KO- < % % -
P e e CBAPHYI0O KOPOOKY W3 M apOCTOHKOU CTa

JaH Todlluiol 4 mMm, NOBEPXHOCTL KOTO-

poil (MaHeab) BOTIYTa AJIs Ayuwiei nepe-

Iauy Tensa aydencnyckaiuem. Ceycrnuce KknpoGKH Mo XORY MIPOIYKTOB

_CropaHusl NOCTEeNeHHO CYXKaercs, YTO yJ/yylldeT yC/OBHs Telljiolle-
penauu.

Ha BHyTpeHHeli cTopoHe u3jydawolleil CTeHkH (naHenu) NpuBa-
peHbl pebpa, CNoCoOCTBYIOMHE BHIPABHUBANUIO TEMIlEPATyPbl 1O BhI-
cote naHeau. Huxnas yacrb nadenu (po pebep) skpaHupyercs /0-
NOJHUTEIbHBIMH MeTaJNAH4YeCKUMH JUCTAMH, 4TOObl NperOXpaHUThb
CTEHKH I1aHeJd OT NeACTBUS BBICOKOIH TeMIlepaTypbl NPOAYKTOB Cro-
panusi. HapyxHas NmoBepxHOCTb KOpPOGKHM TenJoH30/1MpoBaHa ABYX-
ClOfiHO# H3oMsiUMed: BbiCOKOTEMNEpaTypHOU ToqwuHo# 30 uM, Co-
CTOsILiefl W3 cMecH 30M0HUTa (6 BECOBHIX HacTel), TVIHHO3E€MHUCTOrO
ueMedra (1 BecoBas yacTb) W HH3KOTeMIlepaTYpHOH, cOCTOsILEH M3
MHHepanbhoi BaThl TonuHol 110 mm.
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B HHXHIOIO 4acTh KOPOOKH BMOHTHPOBAHbBI Ia30Bhl€ HHIKEKIHOH-
Hbl€ TOpeJIKH.

BryTpeHHsia M3syyaomas NOBepXHOCTh Kamepbl, 06pa3oBaHHas
BOTHYTHIMH TaHeJAAMH, HAMOMHHAET LUJAWHAP, YTO OfecmeyuBaer
CYIIKY 06heMHLIX feTalell CO CIO0XKHOH KOH(pUrypanuei.

U3snenns tpaHCHOpTHPYIOTCA uepe3 KaMepy nonsecHBIM KOHBefie-
pom. B BepxHefi yactu Kamepnl (10 Bcell ee naune) oOpasoBaHa
Weab AAA NPOXOAA MOABECOK C M3NENHAMH; B HUIKHeH YacTv ycra-
HOBJIEHb! TAHEJNH U HarHeTaTeJbHbIH BO31YXOBO.

YnaneHue IpoAYKTOB CrOPaHus rasa u3 KOpoGok (maHenei) mnpo-
UCXOAUT Yepe3 maTpyOKH B BepxHeH YacTH, COedHHeHHble ¢ O0LUM
ra300TBOAHLIM KOpOGOM. .

B 3aBucuMocTu OT TpeGOBaHUH, NPeABABAAEMDbIX K CyINIKe JaKo-
KPacOUHBIX MOKPLITUH, H OT XapakKTepa caMOro MOKPLITUA PHUMeHs-
10T fABa cnocoba HCOONb30BAHUA OTXOASILIMX [OPOAYKTOB Tropenus
rasoB: a) KOHBEKTUBHBIN 060rpeB u3/lequil HenocpeacTBelo 0TX0as-
UMY ra3aMu 4 0) KOHBEKTUBHLIH 00OrpeB U3jaeJuHd BO3AyXOM, Ha-
rpeTblM OTXOASIIMMH Ta3amH 10 HeoOXOAUMOH TeMnepaTyphl.

B meppoM caydae OTXoAsllHe raspl ¢ TemMnepaTypoil OKoJO
500° C cmemuBalOTCA ¢ BO3AYXOM, [HOCTYNAIOWUM AJ5 CHUXKCHUA HX
TeMnepatypbl 40 100—150° C. 3aTeM OHH OTCacbiBAaIOTCA BEHTHJIA-
TOPOM M [0AAI0TC B KOPOO, PAcCMONOKEHHBIH B HUXHell 4acTH Cy-
IHWJILHOH KaMephl.

Bo BTopoMm ciayuyae oTxoAsulMe rasbl oTcachiBaloTes U3 cOOpHOro
ra3oxofa H OOCTYyNalT B peKylepaTop, Ae TeMIepaTypa HX cHHU-
xkaetcs 1o 100—200° C.

OTaenbHblil BEHTHASTOP 3acackiBaeT BO3AYX U3 Lexa, HanpasJjaser
ero B peKymepaTop, rie OH Harpepaercs A0 HeoOXOAMMOH Temnepa-
TYpHl M HarHetaeTcs B KOpOO B HMJKHell YaCTH CYWHJLHOIN Kamepbl.

[To TopnaM Kamepbl NpelycMOTpPeHbl 30HTOBble BLITSKKH, uepe3
KOTOpble OTCACLIBAIOT HCHOJb30BAHHLIR TOPAUUH BO3AYX, HACblLIEH-
BBl mapamu pacTBopHTeNsl. BuITAxKY cHab)KaoT fedaeKTopom uan
CleunaNbHEM BeHTUAATOpoM. Pekynepatop, BeHTHAATOPH C OPHBO-
1aMH, BO3JyX0BO/bl U Ta30X0[4bl CMOHTHPOBAHDLI Ha MJOILAAKE ONOP-
HOH KOHCTPYKIHH.

B cymuJIbHOM KamMepe mpeRycMoOTpeno aBToOMaTHyecKoe peryiil-
poBaHHe TemmepaTypbl naHened B npepenax 350—460°C nyrem us-
MeHeHHs MOAAYU rasa K ropejakam.

Ha puc. 106 nokasan oOwu#i BMA TepMOpaftHaUHONHON KaMephl
C CXKHTaHHEM rasa B naHeasiX (KopoOKax) AAA CYLIKW DOKPbITUH Ha
MeJIKHX U3MeTHSAX.

Kamepa npennasnauena [/ CyUIKH JIAKOKPACOYHBIX MOKPbITUH,
HaHeCeHHDbIX Ha [eTasd, Pa3Mephl KOTOPbIX B MOMEpeyHOM CEeUYeHHU
N0 ABHKEHUIO KOHBeilepa He UpeBbLiaioT 600 s

s oGayyeHHs U3[eJHHA OPHMEHAIOT 3KPaHBI TEMHOrO H3jyde-
uusi (ODaHeau), HarpesaeMble rasom. [Ipenycmorpena pekynepanus
Tella OTXOAAUIHX rasoB [/ HarpeBa BO3nyXa B TpyOuaToM pekys
nepatope. Bo3ayx mogaerca B HUXKHIO 30HY Kamephl, YTOObl 06eCs
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Puc. 106. O6muit BYA TepMOPaAHaLMOHIION KaMepnl ¢ CXura-
IHeM rasa B nanedsx AAs CYWIKH NOKPLITHH 1a MENKHX u3ze-
NUAX

a — o6uHit BHA; 6 — nonepeuyHnld paspe3
] — Hasyyawpias maHesJb: 2 -— BHITHXKHOH 30HT; 3 — BHITXXHON BeHTH-
aaTop; 4 — rasoBble ropearu; 5—cBOPHLIA KONJIEKTOD TMPOJYKTOB Cropa-
HHR; 6 — KOpOf TONBO/la NPOJIYKTOB CrOpaHHf K peKkynepaTtopy; 7 — pe-
Kyneparop TpyOuaTeiil, & — BEHTHJATOP sias OoTcoca M BBIGpOCa MPOYK-
TOB CrOpaHH® NOCAc DPeKkynepaTopa: 9 — BCHTHANTOP /I NOJLAYH BRO3-
Ayxa uepe3 pekynepatop B kaMmepy; 10 -— BO3/1yXOBOJ, K peKynuepartopy.
11 — BO3lyXORO/L OT DeKyuepaTOpa K kamepe; /2 — pacnpepesHTendb ro-
psiuero BO3jIyXa B Kamepe; I3 — 3amaanHas ropedika; I4-— gpoccesp-
KJaanaH
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neydThb 60Jiee pAaBHOMepHBbII 06orpeB HeoOJiydaeMOH 4acCTH HOBEpPX-
HOCTH Y3JIOB U peraJjeil.

Kopnyc kaMepsl cOOPHBIH, COCTOUT M3 MIECTH CEKHHUH, Kaknas
M3 KOTOPHIX B CBOW Ouepe[b COCTABjsleTCs U3 [BYX HarpeBaTelb-
HbIX naHeJed.

HarpepaTenbnas naHesb npencrabisier co6oil nycTorenyio cBap-
Hy10 KOHCTPYKUHIO U3 ¥KAPOCTONKOH JucToBON craqau. [lepenag tem-
nepaTyp Mexay uvxHell H BepxHeH yacTAMH naunesd Ha ee U3Jyya-
1oulell nopepxnoctu He npepbimaer 40° C.

lopenkn MHXKeKUHOHHBle. Tpy6uaThbiil neppopupoBadublil na-
Ca10K ropesIKH pacnoJsiaraercsl BHYTPU MaHeJd, B HUXKHell ee 4acTH,
a CMeCHTeNb — 3a ee npeneaMu.

Jast mopcoca BTOPpHYHOro BO3NYyXa B HUXKHeH yacTd maHegd ume-
erca ABepua, Npy NOMOIIM KOTOPOH MOXKHO DeryJupoBarb mopayy
BO31YyXa. .

BepxHsAsl yacTh maHequ 3aKaHuyuBaercs (QJaHUEBHIMU OaTpyGKa-
MU AJA OTBORA NPOAYKTOB Cropauusa rasa B COOPHHIH OTCaCHl-
BawIK} ra3oxon € nOCJAeNYIOU[MM HanpaBlendeM HX B pekyie-
partop.

TolnbHad NOBePXHOCTb (AHeJM M HapykHas cOOPHBIX Tra30xo-
OB 3allulient ABOAHLIM CJl0eM TEePMOH3OJSAUHH,

B xamepe npemycMOTPeno peryiaMpoBaHMe TteMIepaTyphl Mna-
deneft. CucremMa peryJUPOBaHHUSl BKJOYaeT: aBTOMaTHYeCKU pery-
JUPYIOUWHH  CAMONMIIYUIMA 3JEKTPOHHLIA OOTEHUHMOMeTp THNA
H(?PI—OB; cTynenyarbiif umnyJdbcHbii npepeiBarens CHII-01 u uc-
nongurenbbii MexanuaM MIM-2/120, nepekpblBawolldii 3ac0HKY Ha
OCHOBHOM Ta30Xxoje.

Jlatuukamu TemnepaTtypn SABJAATCA TEPMOMAphl, YCTAHOBJIEH-
#ble B navensx.

Koutpoar 3a paGoTOil TOpesoK OCYUIeCTBJAseTCA CBETOBOH U
3BYKOBOil cHruanu3auuesl.

TemnepaTypy Bo3nyxa, BLIXORAUIEr0 W3 KaMeprel B aTMmocdepy,
¥ Bo3ayxa, Nnocrynamoulero B KaMmepy, H3MepswT TepMonapoii ¢
MusnuBoabTMeTpom tunna MITIIIIp-54.

a3 #a 3anaJbHBIX rOpesdKax MONXKHTalT aBTOMATHYECKH C MO~
MOIIbIO CRUpaJield CONPOTHBACHUSA.

Takue Xe nanedbHble TepMOPanHALUOHHbIE CYMIUJIbHbIE KAMephl
pa3paboTaHbl A CYIKH Pa3juuHbIx OObeMublx U3nenuit (6anno-
HOB, XOJNIOXHUJbIUKOB, CTHPaJbHBIX MANIMH U T. 1.).

Ha puc. 107 nokaszaHa OpHHIHNHMANBHASA cXeMa KOMNaKTHOH
BLICOKONPOM3BOAUTENLHON TepMOPanMauvoHdol CYMUJAbHOH Kame-
pPHl, ycTaHOBJeHnod Ha MOCKOBCKOM aBTo3aBoge WM. Jluxauepa U
npesHasnadeninol A5 CYIIKM PaM IPy3OBbIX aBTOMALIMH B BepTH-
KaJabHoM nosoxeHud. [1pu temneparype naunedeit 450° C rtemnepa-
Typhasi HepaBHOMEPHOCTb [0 BbICOTEe KaMePbl He MpeBblmiaeT He-
CKOJLKUX rpaaycoB. [IpononXuTeNbHOCTL CYIIKM COCTABJSET 8 MuH
Bmecto 40 mun uau 1 4 npu KousekTuBHoH cymKke. Kamepa mo-
3BOJISIeT OCYUIECTBAATL BbICOKMH NOmOrpeB BO3nyXa, TAK KakK uepes
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nogorpesaTteb MPOXOIUT PeUUPKYJHPYIOILNH TOTOK CMeCH TOPIOUHX
rasop C BO3/yXOM, KOTOPbIfl MOBbLILAET TEMJIOBYI0 3KOHOMHYHOCTb.
CYLUIHJIbHOH KaMephl.

Ha onwite paGoTh naunoO#l kamepn MOXHO PEKOMEHNOBAaTb AJs
BbIpaBHMBAaHNUA TeMmfiepaTypbl MMOBEPXHOCTH H3JAydaloluell mnaudean
NPUMEHATL PEUNPKYJAAUHI0 OTXOAAIMUX NPOAYKTOB cropauus. [las
3TOM liequ MOXKeT ObITh [PHMeHeHa ropeJka CleuxanbHoll KOHCT-
pykuuu,  H3o0paxkeHHas Ha
puc. 108.

[IpuponHrii ras yepes raso-
BOe COMJO MOCTYIdeT B WHXKeK-
IMOHHLIH cMecuTedb. [ a30B03-
AVIIHAfA CMeCk cropaet B LlaMOT»
HOH TYWHes W, BOKPYr KOTOpO¥
HMeeTCs Kosblenas wedb. Hepes
3Ty WeJb 0TpaboTaHHbe IPOAYK-
Thl TOPEHHA NMONAITCA B Kamepy
CMellleHUA, riae ropaude mpo-
JIVKTHl TOpeHus pas30aBasiorTcs
BO3AYXOM WJIM OTpPabOTAHHBIMU
rasami M3 H3JyyalollUX [aHe-
Jeit po Tpebyemoil TeMmmepary-
pHl. 3aMep TemnepaTypbl UpOH3-
BOMUTCS B BHITSXKHBHIX MaTpyod-
Kax maHesei; TemiepaTtypa Co-
crapasier npumepno 470°C. Ko-
KyX TOpenKn N Kamepa cMme-
OIeHus  JAOJKHBI  ObITb  M310-
TOBJIEHDBl U3 XKAPOYNOPHON CTANY

Pn_c. 107. CxeMa TepMopamuamuon- H H30JIMPOB2HLI CJ0€M MI1aKO-
HOfil CyINILLHON  Kamepwr ¢ peip- BaThl
KyasLliel AbIMQBBIX ra30B BHYTpil . .
137y4ai0iuhix nameach TepMopannauuonible . cy
1 IIHabHbIE KaMepbl C CXUTAHUEM
- Dell'flJK\‘,']‘Il[HOHHNﬁ BEITHJIATON,
3—1‘0[1-.3; 2 — naayuatoulne maneTH; ra3a B BBLIHOCHBIX TONOKax HJH B
— peRyncparoe ana reaauy TOopsuero
Bosnyxa | b KAMCDY: & peKynepaTop nagenax HamWJg{d [HHPOKOe MpPH-
A8 BOTAVINHLIX  2apec: 6 — neuTuanTep MeHeHHe B COBCTCKOM C0|03e_
Ans ropayero Avien: 7 — rkopeb ropuuero
AYTbA, 8 — uenty Kousefiepa: 9 — CyWHIb- B ueasx HPHMEIIEHH‘;I B NIpo-
Hble H3DeSUus MBI/ eHHOCTH CleKI/I JlaKOKpa"

counbIX MOKPLITHR HCTOUIIHKAMH
TEMHOT0 H3/ayueHus ObLIH MpOM3BeneHbl UCCJAENOBaHUST (HU3HKO-Me-
X2HUYECKUX CBOHCTB NaKOKPACOYHBIX MOKPHITHH, BBHICYILEHHbIX ITHM
. METOJIOM.

HccnenopaHuio MONBEPrJKCH CAERyIOlLHEe JaKOKpacoylibie MaTe-
puanb: a) rpynthl: Ne 138, cBunuoBocypukosnifi Ne 186, ¥Y-223;
6) amanu: T1d-64, TTP-65, [TP-57, ¥-311 u PCX-26; B) wmnakaes-
ku: JIUI-1 ¥ 3anonHuTens Ha TsKeaom iumate; T) nak 4C.

Okpacka mpou3Bonuaach Ha MeTanAMYECKHX H JepeBsHHBIX 06-
pasuax.
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dusNKo-MeXaHHYeCKHe CBOHCTBA ONPEAENSIHCh M0 CAeAYIOIUHM
IOKa3aTeJsM: BHeWHHH BHA; agresdd; TBepAOCTh O MAATHHKY,
ru6kocts no wkane HUWJIKa; crofikocTs Ha ynap; CnoCOGHOCT K
IR OB2WHIO.
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Puc. 108. Tasopas ropenka crielHaibHOH KOHCTPYKUHH AJS niarpe-
Ba M3AYYAKOmAX Maenell NPOXYKTaMu ropeHHs rasa, pasbasneH-
HBIMH BO3JXYyXOM
! —rasoBoe conao; 2 — BO3AYX AJSl TopeHHA; 3 —BO3AYX AJA pasbabie-

HHuA; 4 — KepaMHuyeCKHH TYHHes b, 5 — pgpocce/bHas 3ac/loHKa; 6 — OTRep-
CTHE AJA 3aXHraHus H HaGNIOJEeHHA 32 TOpeHHeM

Ta6nnruwa 24

PeayabTaThl CpaBHUTENBLARX HCIHITAHHA CYIIKM NOKPHITA#E MNaHeablo
TEMHOr0 H3JIy4YeHHs

< = PexHM cyluKH o
0 ] E a
2 5 5 =9 ~ R g £s §§
S = P oo - o ~
JlaKokpacoyHbill ElE {Es= ma | 9% g, | ex £ | Buewmi
MaTtepHan 3 E S sg | me gz ZT S : _ BH1
Bal|Ca|S8%| 25| 85| €5 |@Ea| 2
I'pyHnr-138 25| 25| 110 110 310,57 2 50
To xe 25| 25| 200 70 6 | 0,6 1 50
Fpynt ¥-223 281 35) 150 85 310,44 3 50
Jlakosag wmak- | 28 | 2101 150 851 15 — — —
nepka JILLI-1
3maan [1P-65 50| 25| 100 [ 110 3 10,3 i 50
To xe .1 50 95| 200 | 70| 6 0,36 1 50 |Xopouwo
Amaab [MP-64 50| 221 100 110 5 10,4 i 50 uLIH-
To xe 50| 22| 200 | 70| 10 |0,27| 1 57 | dyerca
Amaap [MP-57 45| 25| 100 | 110 6 10,2 1 50 -
To xe 451 25( 200 701 12 10,3 1 50
CeuloBo-cypH- 40 | 30| 150 8 | 20 —_ — —
KOBBH TPYHT
3Maap Y-311 30| 30| 150 85 310,45 3 50
» Y-417 30 ( 30} 150 85 510,45 3 50
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ManeJybl0 TEMHOro H3JYYeHHa Ha AePeBAHHBIX 06[)3311&)(

Ta6auna 25
Pe3ynsTaThl CPABHATENbLHLIX HCMBITARMA CYIIKH JAKOKPaCOYMBIX NoKpLITRHA

KauecTBo
Mopona PaccTos- BHICYLICHHOrO
npeBeCHHB Hue Bpems cywkH | JaKOKpacOUYHO-
Jlakoxpacounsie MaTCPHATLI U ce BAAK- obpasia Clof B MUH ro NOKPHITHR
uocts B 9 | OT H3ayua- (onpencienus
Tens B MM BU3YAJBHbBIC)
Tpyur Ne 186 Cocuna 7 200 6 . Xopoiee
Imanp PCX-26 » 7 200 15 (nepBuiit) »
200 15 (sropoi) »
Tpyur Ne 138 » 7 fgg 10—15 »
Jlakosast urmakneska » 7 200 10 (nepouiit) »
JILI-1 200 10 (sropoit) »
Jlak 4C s 7 200 10 (nepBuiit) »
200 10 (sTOpoO¥) »
Tpyur ¥-223 [pecckapTon 200 10 »
Amanp ¥Y-311 » 200 7 »
Jlak 4C Byx 10 200 10 (neppytit) »
200 8 (sTopoi) »
Jlak 4C, noposanoanurens Oy6 11 200 10 (nepBunii) Meuaxue
(tpu cnos) Hy3blpu
300 15 (Bropoit) Xopouree
300 15 (rpernit) »
Toposanoniiutens Byk 18 200 10 »
200 8 »
Jlak 4C » I8 200 10 Menkne
My3HpH
200 10 To xe
Tpynr 138 Cocua 14 200 10 »
Smans [1P-65 » 14 200 Io Orneabnple
ny3bpH
Tpynr 186 Byk 17 200 4 Xopouee
Tpyur 186, smans ®CK-26 | Cocna 14 250 7 »
250 10 »
Jlak 4C Byk 14 300 10 (nepsBnlit) »
300 15 » »
Jlak 4C » 15 250 16 » »
10 (sTOpoil) »
10 (Tpernit) » .
Jlak 4C » 24 250 i0 [Ty3niph
Tpyur 486 Cocna 30 200 8 »

Hcoelitanye 6b10 nmpoBeneHO Ha AepeBALLLIX M MeTalJIHYecKHX
(cTanbHBle IaCTHHBL) 06pasnax.
JlaHHble 3aMepOB U CpPaBHUTCALHLIX HCHBITAHHH MOKPBITHH Ha

CTaJbHBIX 06pa3uax npupeneHs! B Taba. 24.

W3 npuBeneHHOl Tabauubl BUAHO, YTO KadeCTBO MOJYYEHHLIX
1elJOK COOTBETCTBYET TEXHUUECKUM TpeboBaliuAM.

MoueBuno-popManbierianble y nentadraneBble 3ManMd, a TakK-
®e TpyHTH Ne 138 n V-223 npn TepMopamMauvOHHON cyIUKe BBICH-
XalT B HECKONLKO pa3 ObicTpee, ueM 1Pn KOHBEKTHBHON CYLIKe.
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DMaJnu ¥ TPYHTH, a TaK¥e mnakieska Jgakosasa JIII-1 ¢ toauy-
Holt ciost ne Goablue 200—250 Mk, BhICyUIELIible AHENbIO TEMHOTO
M31yueHHs, HMEIOT Y/IOBJETBOPUTE/IbHBE [OKa3aTeNHd TBepaOCTH,
CONPOTHUBNELHUA Ylapy U aare3uu.

Liser csetiinix ToHOB 3Madnein ¥Y-311, [1d-57 u rpyHra ¥-223,
BLICYUIEHHBIX TepMOpanMauMel,, He H3MeHfeTcs, B TO BpeMs Kak
pH KOHBEKTUBHOH CYUIKe 3TH KpaCKHU JKeqTeloT,

Cyuika /1akOKpaCOYHBIX MOKPLITHH Ha jepeBAHHLIX O6Gpasuax
(cocHa, O6yk u jy6) pasmepom 120X90X20 mm 0poU3BO/IUIACH
pU BJAXKHOCTH JipeBecuHHl OT 7 10 30%.

[TokpriTHe 06pa3suoB U3 IpecckapToLa MPOM3BOAHIOCH TPYLTOM
Ne Y-223 u smanbio Ne ¥V-311, a cyluka HMX OCyLIECTBAANACh [PH
Temaeparype usnydatens 360°C. Ha paccrosauu 200 mm oT u3dy-
YyaTeas TeMmilepaTypa Ha MOBepXHOCTH 06pasunoB cocrabuna 80—
85°C, a na paccroanuu 300 mu — 45—50° C. Pe3yabTaThl CyLIKH
npuBejieHsl B Tabi. 25.

OjiHOBpeMeHHO GblNM BBHICYLHEeHH MOKpHITHA jgakoMm 4C na jera-
JX BHyTpeliHero oGOpY/IOBaHMS Barona (amTeyka, pamKu).

[1poaoNKUTENLHOCTL CYUIKH KaxKa0H OKpalleHHOH CTOPOHH
20—25 mun, paccrosiiue 250 ma. KauyeCTBO CYUIKM XOpoliee.

W3 nposeneHnoit paboTbl MOXHO cjenaTh BBIBOM, YTO CYLIKY
JaKOKpPaCOULBIX MOKPBEITHH MO OepeBY W MPECCKapTOHY MOMKHO Opo-
M2BOAUTL HaLeasivy TCMHOI'O W3/jydeHusi OpU BAKHOCTH He Bhille
13% — nas cocHul, 11% — ans ay6a u 15% — nas 6yka.

Paccrosiine OKpalleHHOH MOBEPXHOCTH OT H3JyyaTels [OJKHO
6n1TH 200—300 M.

[TogrotToBka nOBepXHOCTH peTajell W pasiHYLBIX Y3/10B 104 OK-
pPacKky Mpd TepMOpaAuaUMOHHOM MeTOne CYIKM He OTJIHYaeTcsl OT
MOArOTOBUTENbHLEIX OMepalHil IpU APYTHX MeTOnaX CYLIKHU jJaKOKpa-
COYHBIX MaTepHaJOB.

[1posonKuTeNbHOCTL BhICLIXaHUA MeHTadTaneBol 3Maiaun Ne 65
mpu PasauyLofl TOMUIMHE CTANbHOH J€Tajd U PACCTOAHUU ee OT U3-
ayuyatenst 100 mx npusegeHa B taba. 26.

Ta6auna 26

PeayabTaTl MCMLITARMA CYWIKH MOKPHTAN neHragrasesoii amaabo Ne 65
NPH Pa3aAYHON ToOJMHHe CTaJAbHON AeTanm

Bpemsa BpeMs oxaaxne-
TO.’ILUHHE BbICHIXaHU A HUA LeTajau
aeTaan JAaKoKpacouHo-| Ao HopMa 1LHOR 1 puMeuanne
B MM ro MoKPLITUA TCMﬂepﬂTypbl
B MUH B MUH
2 3 8
5 4 25
10 8 40
20 12 50 H3mepenve npoussonunocs npH TeM-
30 17 68 neparype mnowmemenus 22°C
40 23 80
50 30 92
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Ilpn cymike TONCTOCTEHHBIX [eTajefl ClefyeT YYHTHIBaTh, 4TO
JeTanb oxJaX[aaeTca [OCTelleHHO H, CJe[J0OBaTeNbHO, NPOLUECC BHICH-
- XaHUd 32KaHYMBAETCA [pPH OXJNaXKJeHHH AeTaJd [0 HOPMAaJbHOH
tTeMiepaTtypsl. [ToaToMy OpH CylIKe TaKOKpaCOYHBIX MOKPHTHH Ha-
rpeB TOJICTOCTEHHOH AeTanu CJenyeT AOBeCTH 10 TpeGyeMoH TeM-
nepartyphl, Mocjae Yero OHa MO¥KeT OBITh BLIHYTA M3 CYLIHJBHON
KaMephl.
Hetanb, o6sa2an2a 60gbpMIOH TEMJOEMKOCTbIO, AJHUTENbHOE BpeMS
coxpansieT TemI0 H obeclleuuBaeT YCKOPeHHBLIA [ponecc CYMIKH.
[TpononxnTenbnOCTs BLICHIX2HHA NeHTadTaJdeBoét amann Ne 65
IpH PasJHUYHOM DACCTOSAHHUU NeTaJd OT HCTOUHHKA H3JYyYeHHS NpH-
senena B Taba. 27.
' Ta6auna 27

MpopoaxkuTteapHocTs BbiCHXaHug mneHtadTaneBoi smaauw M 65 npu pasanyHoMm
paccToAHUN AETANy OT HCTOYHMKA TEMHOro W3JayyeHus

PaccTosHHE eTaqH OT HCTOYHHKA B MM BpeMs BHICHIXaHUS [OKPHITHS B MUH
100 3
200 6
300 10
400 18
500 36

Okpamennble feTajaH, [0QBepPramuMecs TepMOpagHanHOHHOH
CylllKe, He MOJINKHLI IPEBBIIIATL BLICOTY maHeau 6oJee ueMm Ha 50 ua.
B stom cayuae Heo6XOAMMO CJAeJHThb 32 BEICOTOH [OQBECOK KOH-
BefilepHOTo Cyluga.

Bpems nBuxeHHst KOHBefiepa IpH CylIKe OKPalIEHHBIX neTanei
Pa3JMYHOH TOJILMHBl YCTAHABJIHBAIOT OULITHLIM MyTeM.

KonBeitep nonkeH uMeTb BapHATOp CKOPOCTH H KaMmepy MpH-
HYIMTENLHOrO OXJIAX1eHHs OKpallenHLIX feTaslell, 4TOOL! He 3ajep-
XUBaTh OCJHEeNYIOUX ONepanHui.

Ouwbt cywkn mnakaesku JIUI-1 TepmopanuaniuoHHHIM METOROM
MoKasaJj, 4YTo TOJIIMHA CJIOSl he NOMKHa npesblmaTb 300 uk. [lpu
6osiee TOJICTOM CJOE IIIAKAEBKA HAYHHAeT BCMYYHBAThCA.

H&ubosbmas npou3sBORHTENBLHOCTD MANSPHBIX pabOT AOCTHraeT-
CA NP COYETAHUM OKPACKU U3NCJUHA B 3JMEKTPHUECKOM MOJe H [pH
CYyLUKe JIaKOKPaCOUYNBIX TOKPBITHH UCTOYHHKAMH TEMHOTO H3Jy4YeHHA.

[Ipomeccr! 0KpacKu B 3JeKTpHYECKOM (OJe H TEpPMOpP2AXHALHOH-
Has CyuwiKa Jierk0 mognalTcs aBTOMaTU3AlUU, NAI0T BO3MOXKHOCTL
3H2YHTeIbHO COKPATUTh PacXOn OKPaCOUHLIX MATEPHANOB U SHEPTHH,
2 TAaKXe€ YMEHbIIUTb HOTpe6HOCTb B OpOU3BONCTBEHHBLIX MAOLARAX.

TlpeumymecTsa TepMOpandauHOnnOil CyWKH [epel KOHBEKTHB-
HOH Cjenyloide: TepMOpPanHALMOHHARA CylLIKa COKpaiuaer aponoJ-
KUTCJIBHOCTL fponecca oT 5 po 30 pa3; KOHCTpyKuus mnanenei
TEMHOTO H3JlyYeHHUs1 OUeHb MpOCTa B M3TOTOBJEHHH M He Tpebyer
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GoJBIIMX KaNHTAJbHBIX 32TPAT; NMpHMeHeHHe Nanejefl TeMHOro H3-
JyueHHA He TpebGyeT CO3JaHHA GOJNBIIMX U FPOMO3AKHX CYLIHJBHBIX
KaMep, YTO 3HAYHTENLHO COKpaillaeT MCIOJb30BaHHE MPOM3BOACT-
BEHHBIX [JIOWAeH; NaHeJH TeMHOro H3jyuenus HMeEOT OYeHb Ma-
JyI0 OOTEPI0 Tela B OKPYXaIOULYI0 Cpeay W He TpeGyIOT NOMOJHH-
TEJABHOIO Tella HAa HarpeB CTeH KaMephl; yneJabHbIH PacXOn TemJa
Ha | M? BLICYHNIMB2E€MOIO JaKOKpACOYHOrO MOKPBLITHA 3HAUYUTENLHO
MeHbIIe, ueM [pH KOHBEKTHBHOH CyIIKe, u cocraaser ot 430 no
1300 kkaaf-m* B 3aBUCHMOCTH OT CKOPOCTH BLICHLIX2HHUS JaKOKpa-
COYHOTO MaTepHaJsa.

MeronHKa paciera TepMopanManHoHHo# CYIINALHOR YCTaHOBKH

OCHOBHBLIMU MapaMeTPaMH peXUMa TePMOpPaJHANHOHHON CYLIKH
MOKPLITHH fABJAAIOTCA TeMIepaTypa M NPONOJKHUTENLHOCTL HATpeBa.
3amaBasch OMHUM M3 3TUX MapaMeTpoB, MOXKHO HANTH U APYro# 0o

200
<

& 160 ] £ e
«© "f*“ L3N O.
g 120 N N SN NI
x / 7 N
§ 80
€ w -
%
S

4 8 12 15 20 24 28 32 3640 &4
Bpems 8 muH
Puc. 109. KpuBbie Ins ONpCHCNCHHA ONTUMAJBILIX PEXKH-

MOB  CyWIKH  TNOKPBITHH  MCNaMUIOANKUANOH  3MaJbio
MJ-12-14

J—6 — KpuUBHEe DPa3NHYUBIX TEMTOB HarpeRd; 7 — KpHBas 3ajaHuolt
TBepmocTH 0.5, 8 — KpHBBIe COXPaHCHHUF LBETOBOIC OTTeHKa

pa3pabOoTaHHLIM HAaYyYHO-UCCACROBATENbCKHM HHCTHTYTOM TeXHOJO-
ruM Jiakokpatounsix mokpoiTuit (HHWUHWTJIIT) rpadukam aas naxo-
KpacouHOro MaTepuana pasivyHbIX Mapok. [Ipumep Takoro rpagdu-
Ka IS MeJaMunoajJKUAHOH 3Maju OpUBeleH Ha puc. 109. Oaa
obecneyeHns HeOGXONUMOrQ KayeCTBa JaKOKPaCOYHOTO [OKPHLITHA
HeoBX0MUMO, UTOGH! IIeHKa ero 3a BpeMs CYIKu npHobpena 3anau-
HyI0 TBepAOCTb 6e3 H3MEHEHHs OTTeHKa lBeTa. B npuBeneHHoM rpa-
(dhHKe ONTUMAJNbLHBIE peXHM CYIIKH HOKPLITUS HAXOLUTCA B Ope-
[eJax MeXny COOTBETCTBYIOIHMH KpUBBIMU 7 u 8.

3anaveli TemyqoBOro pacyeTa TEPMOPANUANUOHHBIX CYHNIHJIbLHOH
yCTaHOBKH fIBJISeTCAA ONpefleJeHHe MOILHOCTH reHepaTopa JYUHCTOH
SHEPrud U ero pa3MepoOB, KOJHYECTBA ropesoK MJIA CYMHUIbHLIX
KaMep, Pa3MepoB U PaCIOJNOXKEHHA MaHeJbHbIX U3JlydyaTenedl B Cy-
WHILHON KaMepe, [IpH IpOeKTHPOBAHHH PARUALHOHHLEIX CYNIHJILHBIX
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YCTaHOBOK 60JiblIOe 3HaUeHHe HMeeT OlpefleseHde U3MeHEHUS] TeM-
mepatypnl U3AeNHH B OpoLecce MX OOMYyYeHHs, TaK KaK KHUHETHKA
mporpeBa omnpejensieT BpeMsi HX CYWIKM. DTH PacUeThl [O3BOJSIOT
MONYyYUTh MAKCHUMAJbHYIO TEMIEpPaTypy HarpeBa H3jenuil, 4To TaK-
XKe UMeeT OYeHb BaXXHOe 3HaUeHHe. [lna TensioBoro pacidera Tep-
MOpaJMaLUOHHLIX CYLIHALHBIX YCTAHOBOK (KpOMe pekuma CYLIKH)
HeOOXOAHMO TaKike 3HaTh (GH3MYecKHe CBOHCTBA MaTepuana HU3-
aenus.

Pacuer TepMopaAvaunuoHHOH CYUIHIbHOH Kamephl MPOU3BOMHUT-
Csl Ha OCHOBAHUM CAEAYIOUIUX UCXOAHLIX JaHHBIX:

a) BHMAA BBICYLIMBAEMOro JaKOKpPacOUWHOro MaTepuajia M ycTa-
HOBJIEHHOTO TeXHOJIOrMYecKoro mpouecca pexuma ero CyUIKH;

6) TOMUMHLI JIEHKH BLICYLIMBAeMOro MaTepuata B MK,

B) TBEpPAOCTH MJEHKH nocie BLICYmHUBaHUS 10 MaATHUKOBY mpH-
6opy;

r) pacxoga /aKOKpPacOYHOro MaTepuana B K2/4;

A) KOJMYecTBAa MCMApAeMOro M3 [eHKH pacTBOpUTeNs B K2/u;

€) pasMmepa OKpalUIMBaeMOH WMJIOWAAN H3Jenuil B m%[u;

X) Martepuana HU3JeqHs U TOJMIMHLI MaTepuaja B mu,

3) pasMepa 06/yuaeMoH MIOWALH U3NENHi B M2[u;

M) Beca H3AeNHil, OPOXOASAIIHMX Yepe3 CYLIMALHYIO Kamepy, B
Ke/d;

' K) llara HAaBeCKM TEXHOJOTHYECKHX [MOJABECOK B AL

JI) CKOpoCTH KOHBeHepa B M/Mun;

M) Beca K@HBeilepa C MOJBeCKaMu B ke/;

H) raGapUTHLIX pa3sMepoB BLICYLIHBACMLIX U3ACIUH B M;

0) raGapHUThIX pa3MepoB CYUIMIBHONR KaMephl B u;

1) pacCTOAHHUA OT H3nydaTeseil 10 NOBEPXHOCTH U3AENHH B M;

p) cpenHeil TemnepaTyphl B uexe B °C.

Ilpexge 4eM OPUCTYOMTH K TeIJIOBOMY pacuery, HeoGXOQMMOC
ONBITHBIM yTeM Ha OCHOBAHHH [PUHSTOrO PeXUMa CYLIKH MONYYUTh
KPUBYIO H3MeHeHUst TeMIepaTyphl U3Aenuil 3a BpeMsl NPOXOKAeHUS
MX B CyLIMJALHOH Kamepe, a 3aTeM Pa30bUTb ee AJMHHY Ha 30HBI C
CaMOCTOSITeJbHLIM ynpaBaeHueM. KonuuecTBO 30H B Kamepe 3aBH-
CUT OT ee /JIUHLI M XapaKrepa KpUBOH H3MEeHeHHS! TeMIepaTyphi.

Hanee 3apawTcsl cpepHeil TemnepaTypoit Bo3ayXxa [0 30HaM.
[Ipu 3Tom B mepBoil W B mocaejHell 30HaX TeMmnepaTypa Bo3jyxa
AOMXKHA OLITh HUXKE, YeM B MPOMEXYTOUHBIX (C YYeTOM [0Acoca
XO/IOHOTO BO3AyXa uepe3 TOPLOBLIE HpoeML! Kamephl).

Temnopofi 6ananc gas mo6oi 30HB CYUIMALHOR YCTAHOBKH Bbi-
paxaercs hopMyaoi

AE, S v, = Ca(t,—1t)+ a(t,—t,)ST,
rae A— ko3 buuHeHT nornoLeHHs HHpPaKPaCHBIX Ayueil N1aKO-
KPAaCOYHbIM NOKPBITHEM HA W3/EJHH;
E,— nj0oTHOCTD JIyY4HCTOTO [OTOKA B KaXj0f 30He B
KKaa[m® - 4
Sp— of.1yuaeMas DOBEPXHOCTb U3AENUA B m2[4;
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T, — BpeMsl HaXOXKAeHUsy Hafeuil B KaXao#i 30He B «;

C— yigeabHass TeMIOEMKOCTh  MaTepdana  H3[elusi B
Kkaa/ke - epad;

G — Bec BLICYLIHBaeMbIX U3eauil B K2/u;

{,— TeMnmepaTypa H3lenusi, HOCTynawouero B 30HY, B °C;

t,— TemnepaTtypa H3Meusi, BEIXOJSULIEro M3 30HbL, B °C;

t,; — TeMnepaTypa BO3Ayxa B 30He B °C;

o — o6wui KosdpduuueHT TenmsooOMeHa ¢ YYeTOM KOHBeK-
UMM M padHallud B kkaa[m?-4-2pad (NpaKTHYECKH «
npuHuMaercss paBHbIM 15—-20 kxaa/m?.u4-epad);

S-—— nosiHas MOBEPXHOCTb H3JACNAUST B M2/u,

B npusenennoit Gopmyae uHgekc i o603Hauaer napamerpsl, OT-
HOCSIIIMeCs] K 30HaM CYUIMJILHOH yCTaHOBKH.
[T10THOCTL JIYUHCTOrO MOTOKAa B KaXX[OH 30HE Onpele/sieTcsl U3
ypaBHeHUs TenJoBoro 6anaHca:
CG( t—t)) +a(t,—t St
g,— ol ,)AS i) S i,
0T
rae ¢, — {; — abcomoTHAs Pa3HOCTL TeMNepaTyp W3AeNuii Ha BXO-
[e U BhIXOAe KaXXJ0H 30HbI.

Jast 308 CylIMJLHON KaMephl, rie TeMlepaTypa H3Aelus, NOCTy-
nawoiero B 30HY W BBLIXOASIEro M3 Hee OAMHAKOBas, MJOTHOCThb
JYYHCTOTO NOTOKA COCTABHUT:

E, o %Uti—ti)S
’ AS,

KoaunuecTBo 3aTpauuBaeMoro Temsa B KaXKAOH 30He CyLIHJALHOH

YCTAHOBKH Ha HArpeB H31ejuill paBHO:

Qui = E;§y K, kranrfu,

rae Kl ~— OTHOLIeHHEe BPEeMEHH HaXOKAEeHHUsA HUinesjius B OJHOH 30He
K NOJHOMY BPeMEHHU CYLIKH U3JCNHUS.

KKaL/ M-,

[TosiHOe KoJHYyeCcTBO Ténaa, uayliero Ha Harpes U3[elUi BO
BCeX 30HAaX, COCTaBJIsIeT:,

Q. = Sy X E, K, xxans.

OnHOBpEMEHHO MOACYMTLIBAIOTCS TEM/IOBHE MOTepH B Mpouecce
CYWIKH N0 CACAyrl UM hopMyaam,

1. [Morepu Tenna yepes CTeHKH CYUIMALHON YCTAHOBKM B KaXKIof
30He

Qi = KF; (ter, —t,) kKGR]4,

rne K — KosdduuuesT tensoormaun B kkas/m?-u - 2pad;
F; — nOBepXHOCTb CTEHOK, OTAAIOMUX TEMJ0 B KakKAO0H 30He,
B M2,
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t.;, — TemnepaTypa CTeHOK B 3ode B °C;
t, — Temnepatypa B uexe B °C.

2. HOTepu Tensa Ha Harpes nonBecox M JABHXYylefics uyacTH
KOHBeiiepa no Bceil Kamepe

Q, = CG (ty,— t,) kraajy,

tge C— Tensn0eMKOCTh MeTaJuia MOABECOK M  KoHBelepa B
KKkaal/ke - 2pad;
G — Bec MOJBECOK U KOHBeHepa B kef4;
{, — HayaJbHasi TeMnepaTypa MOABECOK H KouBeiiepa B °C;
[, — KOHeyHasi TeMnepaTypa MeraJjJjia MOABECOK M KOHBefiepa

°C. )
3. lloTepu Tensa "Ha HarpeB KPackH W HCnapeHde pacTBOPUTENS
Q3 == CGn (tz— tc-K) + Gpr lClca/l/lt,

rae C — TensoeMKOCTh JJaKOKPacouHoH MJeHKH B KKkas/kz . 2pad;
G, — Bec J1aKOKpacOuHOM MJIeHKH, NPUXOASIesicsi Ha YyacoByI0
MPOU3BOAUTEIBHOCTD CYLIMJIKH, B K2;
t; — KOHEUHas TeMepaTypa MJEHKH B °C;
tc_,( TeMliepatypa cbipoit kpacku B °C;
G, — Bec pacTBOpUTeJsl, UCNAapseMOro B CyIIHJbHOH KaMe-
pe, B K2/4;
r — TemJoTa McrnapeHUsl pacTBOPUTENS] B mca/z/tca

4. Tlotepn Tenja uepez TOPUOBHE MPOEMb] CyLIHJILHOH ycTa-
HOBKH

P

Q. = 3600 vbhdpC (t, . — 1) KKax/4,

TAe U-— CpPeIHsisi CKOPOCTb BO3ayXa B TOPLOBOM npoeMe B M/cek;
b — mupuHa npoema B M;
h — paccTosiHHe Mex 1y HeATPaJIbHON MJOCKOCTLIO, B KOTOPO#
CKOPOCTb BO3/yXa PaBHa HyJI0, U HUXKHEH 4acTbio TOP-
LIOBOTO npoeMa B #;
0 — koaddHIUeHT 3aNONHEHUS npoemMa H3JeJNUSIMH;
0 — MJIOTHOCTB BO3;yXa B Ke/u%;
C — TenjoeMkocTh BO31yXa B KKas/ke-e2pad;
Lo tu—Tecl,anepaTypa BO3AyXa B CymWJbHOH KaMmepe U B Iexe
B °C.

Paccrosnde Mex iy HedTpaslbHOH MIOCKOCTBIO U HUIKHEH 4acThiO
TOPLOBOTO MpoeMa onpesessieTcs ypaBHeHHEM

3 —

TU.

== d Tc
14+ y Ty
Te

rae  H — BHcora npoeMa B u;
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Ty, T.— a6comoTHble TEMNEPaTyphl BO3AyXa B UeXe U CYUIMJIb-
Holt kamepe B °K.

v=22 '/ ’#“—) . Mjcexk.

c

[MTorepu Tensa uepe3 TOPUOBBI MPoeM MOXHO TaKXe onpene-
JUTDb U no dopmyJie
Qi=4¢C (ts — b)) kKar/4,
TIe ¢— KOJIMUECTBO CBEXEro BO3/lyXa, MOCTYMAolero uepes OT-
KPBITHIH npoeM, B K2/cek;
C — TensioeMKoCTb BO3AyXa B kKkaa/Kkz - 2pad;
t,— TeMnepaTypa BO34yXa BHYTPH CYIIHJBHOH  YCTaHOBKH
B °C;
t, — TemnepaTypa HapyxHoro Bozayxa B °C.

KosnuecTBo Bo3nyxa, HOCTYNAIOUIET0 yepes MpOeM, ONMpe/lesiioT
no ¢opmyJie

q=1,92b1/m‘/ (pﬂ_PBl?)pHPBH ICZ/CelC,

3, — 3,
(/PBH + V o )3
rne b— mupuHa npoema B M;
H — BrHicoTa npoema B ;
Py — MJOTHOCTH 'HAPyXHOro Bo3nyxa B xe/M3;
Pgq — MJOTHOCTh BO3[yXa BHYTPH KaMepbl B Ke/u>.

5. OpHoBpeMeHHO CJefyeT NPOBECTH pacueT TeMJONOTEPhL C
BO3/yXOM, HEOOXOAMMBIM MJIs CO34aHHsl Ge30MacHON KOHIEHTpauHhn
napoB PacTBOPUTENS B KaMepe.

STH noTepH onpenensoTcs no popmyse

Qs = =2 pC .~ 1,) KKas]s,
14

rge G, — KOJHYECTBO. yNaJsieMOro PacTBOPUTeNst B Ke[4;
Pp— 0OMYCTHMasi KOHIEHTPAllMss MapoB pacTBOpUTenst B
Ke[md. .

W3 noteps TeIla ¢ yXOASUIMM BO3ayxoM Qs u (s cjenyer BHl-
6paTp HauboJjblillee WX 3HAUYeHHe MPU pacueTe CyIMUJIbHOH ycTa-
HOBKH.

6. Ecnu cymniabHas yCTaHOBKA 000py10BaHa CHCTEMOi pelup-
KyJsilUM C MPOMEXYTOYHBIM MOAOTPEBOM BO37yxXa, K TEMJOMNOTepsimM
&).nenyeT A0GaBUTH TeMJo, UAylllee HA MOJOTPeB BO3AyXa B KaJopH-

epe, T. €.:

Qs = Lp-B pC (ta— 1) Kranfu,

rae L, ;— KOJIMYECTBO PENUPKYNUPYeMOro BO3ayxa B a3/u;
(f—1t;)— pa3HocTb TeMnepaTyp BO3AyXa Ha BXOAE U BLIXOme U3
kasnopudepa B °C.
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CyMMa BcexX TeIIOBBIX MOTePb MOZCUHTBIBAETCS M0 GOpMyJe

Q= Q1+ Q+ Q4 Q+ Q + Q) K xran/4,
rie K — nonpaBouHblif KO3(Q(HUIHEHT, YUHTHIBAIOIMKHA OTEpH TEMJaa
yepes HelJIoTHOCTH cTeHoK (K=1,1 +-1,2).

CymMapHYI0O MOWIHOCTh FeHepaTopoB MHGpPaKpacHHX Jyueil mo-
Jyuaem 1o dopmyJse
N= &+
Tir

& KKaa/4,

raie &— kosdpduunenr sanaca (e=1,15+1,2);
My — K.ILJA. TOPeJKH HHOPaKpPaCHOro H3JyUeHHs.

K.n.g. Bcefl CymunbHOH yCTAHOBKH HaXQAMM M3 (GOPMY.JbI
n= Qn
U+ Q
[TpogosXUTEIBHOCTD CyLIKH TePMOpPagHallMOHHBIM METOAO0M OIl-
penessieM no ¢hopMmyJe

T=10°H" ¢,

rae  T-— NpOJOJIKHTENbHOCTh CYIIKH B MUH;
H — TBeprOCTD NJIEHKH [0 MasiTHHKOBY MPHGOPY;
t — teMnepaTypa #arpesa mieHku B °C;
a, b, ¢ — mocTosiHHBIe [OKa3aTeJH CTeNeHH, 3aBHCSLIHE OT THIA
JIAKOKPACOYHOTO MaTepHasa W TOJIIMHB IIJIEHKHU.

3HaueHUst pUBeAeHH B Ta6J. 28.

B ToM cayuae Korga TOJIMMHA IJIeHKH NOKPBITHS OTJIHY3eTCsl
OT npuBefeHHON B Tabua., 28 (HO He Gojiee 60 MK), NPOAOITKHUTEND-
HOCTb CYIUKH ONpefeJsieTcsi 1o GopmyJe

3 \e
rle“H”t”(-—— ,
20
rage O — ToJMMHA IJIEHKH B MK,
¢ — NoKa3aTeJb CTENEHH; AJS CHHTETHUYECKHX  MAaTepUasioB

¢=0,5; L5 CHHTeTHYeCKHX MAaTepHaJIOB, COMEPXKALIUX B
3HAYHUTEJBHOH cTenenu Macaa, ¢=0,7.

Ecnu HY)XXHO NMPOHU3BECTH CYUIKY JAKOKPACOYHOrO MOKPHITHA HAa
H3eNUSIX CJIOKHOH KOHCTpYKuMH (6e3 H3MEHEHHS ILBeTa MOKpHI-
THs), YCTaHABJIUBAIOT [AOMYCKaeMyl0 HepaBHOMEPHOCTb Harpesa
MJICHKH.

HepaBHoMepHOCTh HarpeBa IJIGHKH [O0JKHA ObITh TAKKe yuTe-
Ha, KOrjga B OXHOH W TOU e CYNIWIbHOH YCTAHOBKe MpPH OJHOM
H TOM e peXHME& OCYIeCTBJsSeTCH OJAHOBPEMeHHas CYyIKa pas-
JIMYHBIX JIAKOKPACOUHBIX MOKPLITHH.
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Ta6auwa 28

3naueHns BedWuHH @, b, ¢, m W N AN HEKOTOPHIX JAKOKPACOYHHLIX MATEPHAJIOB
npu pacyere PEKUMOB CYWIKH TEPMOPANMAIHOHHBIM METO/OM

3HAuCHKHSA BelHUMH, XapaK-
TepH3YIOWHUX TBepAcHHEe

3Ha4yeHHs BeJHUYHH, XapaK-
TEePH3YIOUIHX H3MEHCHHE

Ma'repua.’l 5;2 l'lOKprTPlﬂ OTTeHKa LBeTa
TS
ﬁEm a | b | [4 | uBeT maenkH l m | n
dmaas MJI-12 20 11,21 1,63 | —4,57 | Usympyrn- | 28,3 |—12,5
. . HBIH
To xe 20 (1i,211 1,53 | —4,57 | Bupwsosuii| 21,47 | —9,38
» 20 11,21 1,53 | —4,57 Foay6oit |14,16|—6,07
» 20 | 11,21} 1,53 | —4,57 CepHiii 15,9 | —6,08
Amane MJI-111 20 | 7,17 1,67 | —2,68 — — —
dmanrs MJI-25 30 | 8,93 — —3,75 — — —
(tzeprocts 0,75)
Amaap [MP-133 20 | 6,13} 0,72 | —2,2 3eneHwiii 8,1 {1 —3,8
» [1P-133 20 1| 6,13| 0,72 | —2,2 | KpacHo-xo-}17,9 | —7,82
' pUYHEBBIH
»  TIP-133 20 | 6,1370,72 | —2,2 Cepniii 11,51 —4,8
» Ne 1495 20 | 5,21 — —1,97 » 11,6 1 —4,85
(teBepaocts 0,2) -
Amaab Ne 2062 20 | 5,13| — —2,02 » 11,9 | -5
(tseprocts 0,2)
Amaas Ne 300 2 | 6,46 — —2,53 — — —
(rBeprocts 0,3)
Amaap [1P-115 20 | 9,58 —4,11 Cephiit 125 —5,8
» T1$-28 20 | 7,04| — —2,72 YepHbiil 5,75| —2,5
» I$-223 20 f 6,75 — —2,08 — — —
(6biBUI. A-9P)
dmanp [19-223 20 7,08 — —2,77 — — —
(6b1Bur. A-120) :
Amanp IlI-74T 20 { 6,09 — —2,34 Cepoift 9,5 —4
(rsepaocrs 0,55)
Amaap II1-92 30 | 13,4 1 0,9 —6,25 — - —
» I1-51 2 (10,8 [ 1,28 | —4,58 Beantit 20,23| —8,7
» MU-13 20 | 8,61 0,73 | —3,53 | Toay6oit |14 —5,9
» y.311 20 | 8,61 0,73 | —3,53 Beaniit — —
» [12-126 20 | 6,7 | 2,8 —2,32 — —
» [3-197 20 | 2,7 | 9,06 | —11,16 -
dmann K&e-19r 20 | 6,44 — —2,82 — — —
(rBepnocts 0,15)
¥ Owmane Ko-19M 20 .| 5,55 — —2,18 Cepo-ro- 9,6 | —4,1
(rBepxocts 0,15) a1y6oit
Amanp IIP-223 20 | 6,86 — —2,56 — — —
(teepaocts 0,2)
dmans 3UC-13 30 | 11,271 2,03 | —4,2 —
» BJI1-515 20 | 3,84} 0,8 —1,3 — — —
»  K-2 20 | 5,44 — —1,66 — —
(trBepnocts 0,6)
Jlak ®T-9 30 | 4,04 — | —1,97 - -
» Ne 170 20 | 8,04 — —3,8 — — —
(tBeprocts 0,1) ]
I'pynr AJIT-14 20|75 1,46 —2,78 — — —
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ITpodoascenue Taba. 28

3pavcHus BeJHUHH, Xapak- | 3HaueHHs BelHuHH, XapaKTe-

E = TepusyIOILKX TBepieHHe PH3YIOWHNX H3MeHeHHe
MatepHan EEM TIOKPHITHst OTTeHKa )11BeTa
. o8 |—
HE® a | b \ [4 IReT TMJAeHKH m. n
Tpynr 138 20 | 6,71 | 0,36 | —2,41 — — | -
»  $J1-03K 20 | 8,28 10,67 —3,2 — — —
» JI1-00T 20 { 7,62 0,71 | —2,85 — — —

Cepo-aukas macas-{ 30 | 0,75 1,82 | —2,31 — — —
Has Kpacka .
Cepo-ronyGas ma- { 30 { 9,11 | 2,24 | —2,76 - — —
CNsiHas TPYHTOBKA

IIonyCTuMaﬂ HEpPaBHOMEPHOCTh HArpeBa MOKPBITUS AJs1 AAHHOM
TeMNepaTypsl CYIIKH, MOPH KOTOPOH COXPAHACTCS BHEMHHH BHI
MJIEHKH, onpepensierca no popmyJe

1 3

tﬂ——(-‘

rae K — Ko3bQUIHEHT MaKCHMaJbHO [JOMYCTHMOH HepaBHOMep-
HOCTH HArpeBa MOKpPHITHUSI.

B ciyuae ogHOBpeMeHHO#N CYIIKM pasJMUHBLIX JIAKOKPAaCOUYHBIX
MOKPHTHH @, b M ¢ NMPUHUMAIOT MO JAaKOKPaCOYHOMY MaTepHaly,
HMeleMy HauOoJbIIYId NPOJOJNKUTENbHOCTh CYIIKH, a8 3HAUCHUA
BeJIHYUH m M A — N0 HauboJee TEPMOUYBCTBUTEJILHOMY JaKOKpa-
COUHOMY Martepuadgy.

Yem Ounxke no sHauenuio K K equHuie, teM 0ojee BEICOKYIO
pPaBHOMEPHOCTb Harpeba HeoOXOJUMO MOCTHTHYTb MIJIS1 MOJYUYEHHUS
KaueCcTBEeHHOTO NOKPBITHS.

Hanpumep, ecin teMmnepaTypa CyUIKH MOKPBITHS 3Manbio NMpH-
nata pasHofi 130°C, a MakcHMaJbHO JOMyCKaeMOe 3HAaYEHHE KO-
s¢duunenta HepaBHOMEPHOCTH Harpesa cootBercTByer 1,05, TO
npefesbHasi TeMNEpaTypa HATpeBa AeTajd paBHA

t, =130-1,05 = 136,5° C. __
B xauectBe mpuMepa mpUBOAMTCS pacueT KOHBEHEpHOH TepMo-

panMalMOHHOA CyUIWNbNOR KaMephl MJsi CyLIKH KaOGWUH T'py30BOro
aBTOMOOHJIS.

Has pacuera npUIATH CJGAYIONIAE OCHOBHbIE JaHHbIE:

Jlakokpacousblit Matepuan . . . . . . . . . . MJ-12-14
Bpema cymkn B Mun . . . . . . . . . . .. 12
Teepmocts mneukum no MasTuukoBy npubopy . . . . 0,5
Okpaurmpaemasi noBepxHoets B M2u . . . . . . . 840
O6nyuaemast HOBEPXHOCTL Tpex 3oH B M . . . . 420
Bec mafeanit, npoXoMsuumx wepes cymmapHylo Kamepy,

B, Kefu e e e e e e e e 6000
Bec oanoit kabMHBL B K& . . . i . . . . . . 200
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Ular no noaseckam mafelnmil B m . . e 2,8

Pacxox NaKokpacoyHoro MarepHana B lce/u - . 150
Martepuan msnaenns (cranb JHUCTOBAs) TOMLIMHON B nu I,2
Ckopocrb Kowmefiepa B m/mur . . . . . . . . . 1,4
Bec 1 noz. m wopefiepa B K& . . . . . . . . . 12
Temnepatypa B nexe p °C . . . . e 25
Ta6apuriele pasmepsl CYUIMAbNOH Kamepm (anax
XmppmrHaXBelcota) B M . . . . . . . . . . 16,8X3X3,4

TennoBoli pacuer ycTadHoBkH HauuHaercs ¢ nombopa pexuma
CyIIKHM MOKPHITHS COTJIacHo rpaduky, npubefcHHomy Ha puc. 109.
3apnaBasicb BpeMeHeM CYIUKH 12 wun, HO KpHBBIM BBIGHPAETCs Mak-
cHMasbHas Temiepatypa Harpesa usgeaus 150°C. [as pacuera
8CS1 CYIIHJIBHAS yCTaHOBKA pa3buBaeTcs Ha TpU paBHBle 30HBI C
TaKMM pacyeToM, 4ToOB MAaKCHMaJjbHas HHTEHCHBHOCTb o6Jyue-
HHS NPHUXOAWIach HA NePBYIO 30HY, uTo ofecneunBaeTr OLICTPHIN Ha-
TPeB H3feuit 10 3amaHHON TeMmepaTyphl B 3To# 30He (Tepmoymaap).

Pacuer xaMepsl npoM3BOAMTCS MO 30HAM Ha OCHOBAHUU [aH-
HBIX, OPHBeJeHHBIX B TabJ. 29.

Ta6anma 29
Pacuernbie RanMbie CYIIHJILAOA Kamephl MO 30MaM CYIUNKH
T 3oubl
Ilapamerpii
I 11 11
TeMnepaTypa nane.rmn, OCTynalOmeI‘O B 30-
gy, 8 °C 26 | 150 150
TeMnepaTypa na,ue.rmn Bblxommero 13 301151,
°C . . e e ... o] 130 150 110
TemnepaTypa Boa,uyxa 3 °C . 60 120 110
CpeAnss rteMmnepatypa H3Aenys B 3one B °C 85 150 130
Bpems HaxoxAeHusi H3AenUst B 301e B MuH 4 4 4
Tennoemkoers M3fenuss B kKaa/ke-zpad . . 0,12 0,12 0,12
O6ayuaemasi noBepxiocts 3a 1 u . . . 140 140’ 140
OTHoWeHe BpEMEHM CYUIKR B KaXJIof 3one
& ofmeMy BpeMeHM CywkMm . . . . . . . . 1:3 1:3 I:3

[T10oTHOCTL JIyuHCTOrO MOTOKA MepBOil 30HBl PacCUMTHIBAETCH MO
<dopmyJe

'6000-0,12 (150 —25) 60

-+ 20 (85 — 60) 840

4
E. = =~ 4958 kraa'm2-u.
I 0,85-420 9 ’

[T10THOCTD JyyncTOrO MOTOKA BTOPO# 30HB, B KOTOPOH TeMie-
paTtypa u3aenua Ha BXOAE U BLIXOAE He MeHsieTcs, MOACUHTEIBARTCSA
o GopmyJe

£ 20 (150 — 120) 840
E,=
0,85-420

= 1410 gxaa/m?. 4.
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IT1OTHOCTDL JIYUHCTOTO NMOTOKA TpeTbEﬁ 30HH 10 QopMmyJe
6000-0,12 (150 — 110) 60

. 4
= 0,85-420

-+ 20 (130 — 110) 840
E

~ 2150 kxaajm® 4.

Temso, 3atrpadeHHOe Ha HarpeB KabuH @, B KaXKIOH 30He,
COCTaBJIsIeT:

Quq = 4958- 140— = 231370 kxasfy;

3

Qqu = 1410 140— = 65330 »

Q= 2150- 140% —~ 100330 »

[Tostoe Ko1HUECTBO Temja MO BCeM 30HAM COCTaBJsieT:
Qn = 231370 4 65 330 4- 100330 = 397 030 xxax/4.

[Topcuer notepb B CyMIHJILHON KaMepe.

1. TfoacuUMTHIBAIOTCS OTEPH TeMJa B OKPYKAWOULYIO CPefy 4epes
CTEHKH KaMepH.

Tensooraaouass NOBepXHOCThL CTEHOK KaMephl paBHa:

F=29234.-168+2-3-16,8 = 215 2.

Temnepatypa HapyKHbIX CTEHOK M Kpbillh f.,=40°C; Temmnepa-
. Typa Bo3ayxa B uexe f, =25°C

Qq = 1-215 (40 — 25) = 3225 kkaa/y.

2. OnpepensieM mOTepH TelJa Ha HarpeB NOABECOK M KOHBelie-
pa Q.

Bec oanoit moaBecku paseH 10 xe. 3a 1 4 yepes Kamepy Ipo-
xoaut 30 moasecok obuum Becom 300 xa.

Bec | u kouBeitepa coctaBasier 12 k2. 3a | « uepes Kamepy
npoxoauT 84 # KoHBeHepa oOUHM BecoMm.

G" = 12-84 = 1008 xe/4;
G =G' - G" = 300 -}- 1008 = 1308 xe/4.

Hauvasbuas temnepartypa mojBecok M KoHBeilepa f;=25°C, Ko-
geunas t,=110°C, oTkyna

Q,=0,12-1308 (110 — 25) = 13300 kxaa/4.

3. ITotepu Temsia Ha HarpeB KPacKH M HCIIapeHHE pacTBOPHUTENA
Qs MOACYMTHBAIOTCS HCXOASt W3 MPHHSITHIX B 32JaHHH YCJOBHH, a
TaKXKe CJIe[yloUulHX AaHHBIX:

G, — Bec HCTapsieMoro W3 MJIEHKH pacTsopHTens 30 xe/u;

r — TemJjoTa HUCHapeHusi pacTBoputens 90 kkas/ke;
C — remioemKkocTb miaenku 0,5 kxaafke - epad.
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Takum o6pasom,
Q;=0,5- 150(110— 25) - 30-90 = 9090 kxaa/z.

4. Tlotepu Tema ¢ BO3LYyXOM, BXOASILLHM epes OTKpHITH I Npo-
eM, MOACYMTHIBRIOTCS 10 tbopMlee

= qcas (tB - tH)?
rae .
g — KOJIMYeCTBO BO31yXa, BXOJSIUIEro Yepes OTKPHTHH Npoewm,
B K2/cek;
C — renzoemroctb Bosnyxa (C=0,24 kxkaa/ke-epad);
6— Koatptbnunem YUMTHBaOWHKH 32N0JIHeHHe NPoeMa H pPaB-
uuil 0,3;
#,— CpelHss TeMllepaTypa BO3IyXa BHyTpH KaMephl, paBHas
120° C;
t,— TeMmepaTypa HapyXHOro Bo3ayxa, pasxas 25°C.
B namHoM cJyuyae NMpUHHMAETCs LWIMPHHA nmpoema b=2,5 u; BH-
cota mpoema H=28 x; NJIOTHOCTL HAPYKHOro BO3AYXA Py =
=1,15 Kke/#®; NJIOTHOCTb BO3AyXa BHYTPH Kamepnl p,,=0,87 re/xd.
Torna

g= 1,92-2,51/2,83-1/ (1,15—0,87)1,15-0,87_ ~ _ 4 91 go/cex;
: (1/0 571y 1,15 ) '
g=4,21-3600 = 15150 ke/.
Jasy ogHOro npoema
Qs = 15150-0,24-0,3 (120 — 25) = 103000 xxas/s;

AJIS ABYX NPOEMOB MOTEPH Telsa C BO3AYXOM COCTaBST:
1030002 = 206 000 kkraa/s.

[Torepu TemJa, yxoasiuiero ¢ BO3AYXOM, HEOGXOAUMBIM AJs1 CO3-
d2Hus 0e30MaCHON KOHIEHTPAUHH [1apOB DPaCTBOPHTEJS, MeHbIle
noTepb C BO3AYyXOM, BXOJASUIMM uyepe3 TOPLOBHeE NMpoembl, H B pac-
yeT He npuHMMalorcsi. CymMma Beex TEMJIOBLIX NMOTeph COCTaBJseT:

= (3225 4- 13300 - 9090 4 206 000) 1,2~ 278 000 xkas/.

HeoGxonumasi cyMMapHas MOLHOCTb TOpesioK HHGbpaKpacHOro
H3JIyueHHsi onpepeJsieTcs no Gopmye

N 37 03% 423?78 000 1 151464700 KkKas/s;

K. . 1. BCell CYIIUJbHOH yCTaHOBKH OHPEIIEJIHETCH no Gopmyne

397 030

= = 0 .
N 397 030 - 278 000 ’59
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B sakaioueHHH ciegyeT-OTMETHTh, UTO HE3aBHCHMO OT BBINOJIHE-
HHUSl TENJOBOTO pacyeTa TEPMOpPagHALHOHHOH CYIIMJBHOH yCTaHOB-
K paspaboTKe NpPOeKTa TOJIKHO MNpeaulecTBOBaTh JabopaTOpPHOE
Acc/eOBaHde Mpolecca CYIIKH KOHKDETHOrO H3AeJHsI B YCJIOBHSX,
GJIM3KHX K NMPOM3BOACTBEHHBIM. [laHHBIe 3THX HCCJEJ0BAHUMA HOJK-
Hbl GBITH NOJIOXKEHHL B OCHOBY NpPOEKTHO-KOHCTPYKTOPCK®OH paspa-
GOTKH CYIIMJIBHOH YCTAHOBKH.

3. NPUMEHEHHE HH®PAKPACHBIX HSJIY‘IAT-EJIEPI
JJil CYWKH NPEBECHHB!

Cywka JpeBecHHH nﬂq)paxpacmmn JydyaMH HMeeT CBOM clle-
1inbHUecKie 0cOOEHHOCTH.
JepeBo npexacraBJsier MaTtepHas, oGJaalouyi MaJiof TenJo-
apoBoaHocThI0. [losToMy 0GJayuaTh €ro NOBEPXHOCTb NPH CYIIKe
. clefyeT paBHOMepHO C IBYX
_ CTOPOH.
# 5 Ha puc. 110 npusesen

. 4 o g rpabuK pacnpejeseHHs] TeM-
§ PN IS nepaTyp no ToJuiHHe Ay60BO#
§ Y ) 0 & JIOCKH, 06jaydaeMol ¢ OnHOH
S NS S CTOPOHBl C HHTEHCHBHOCTBIO
m,,y‘,e,,ue“é awy \V,bl\ 65 2 1,24 ker/m?. OnpHOBpeMeHHO
= oy b0 1‘,\" 50 3 3Ta fAocka o6ayBasach BO3-
(] % O

3 A 55 3 AyXoM c Temnepatypoit 46°C.
> s\ %, 0 S HavaJspHasi TeMnéepartypa co-
S WA 0 g craBasina 31°C. M3 kpuBhix
g 45 °.;: SHY g BUIHO, YTO C NePBBIX MHHYT
S 40 \\‘(,’ T4 & obsyueHHs1 TeMnepaTypa Ha
3 3 A AR ] HAapyXHOR CTOpOHe AOCKH
S = ¥ g 6BICTDO MOBHIIAJNACh, a B
S QJ TR S cpeqHeM ee ceueHUM OcTaBa-
Paccmosnue am nosepxncmu 84 J1ACP TIEPBOHAUANLHOM, T. e
31°C. Ha npoTHBONOMOXKHOH
Puc. 110. PacnipeneneHne TeMnepaTypsl CTOPOHE [JOCKH TeMnepaTtypa
B ny6oBoH N0OCKE TOJHIHHOM .19 MM NOBHIIIAJaCh 3a cYeT KOHBeK-
TUBHOTO TenJooOMeHa ¢ BO3-

IYXOM.

HepaBHoMepHOCTh CYIIKM NPHBOAMT K KOPOOGJIEHUIO JpeBeCHHBI
# 00pa30BaHUI0 Ha Hell TpeuuH.

BecbMa noJsioxuTeNbHO Ha CYLIKY ApeBeCcHHBl BJUseT KOPOTKO-
BOJIHOBOe UH(paKpacHoe uaiyueHue. MapecTHo, uto riyGHHa NPOHH-
KaHHs KOPOTKOBOJIHOBOrO HH(PAKPacHOTo H3JYYeHHS B TBEPAYIO
ApeBecHHy (BUIIHSI, TPENKHi OpeX, rpyma) cocTaBiser go 1 aa,
a B MArkywo (COCHa, MHXTa, €Jb) JOXOAMT A0 7 mm. UTOGH! n36e-
XKaTh 1eQOPMANHUIO IPEBECHHB], €e He CjeayeT NOABepraTh AJIHUTEb-
HOMY HENpepHBHOMY M HHTCHCHBHOMY H3JYUEHHIO, Jyulle obecile-
4YUTb TOCTeNeHHOe BblpaBHUBaHHE TEMHCpaTypr H BJaXHOCTH MO
CEUEHHIO NAHHOTO H3[EeJHs.
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3acayxuBaer BHHMaHHS MpepbiBUCTasi Cylika. [Ipu 3TOoM BO
BpeMsa OOJNYyYeHHMA BOAA HaXoAuWascsd Ha NOBEPXHOCTH OHICTPO HC-
mapserca. Bo Bpems nepepnia Mexay mepuojaMu 06JayYeHHS BoJa
H3HYTPH JAPEBECHHH IOCTYNAeT K ee BHeUIHEH NOBepXHOCTH.

Takas Texnonorus cymku ymenbliaer pacxoj tonnusa. Mudpa-
KpacHoe 0OJy4YeHHe MOMKHO NPHMEHATb W AJAA CKJAefKH IepeBsHHBIX
Jeranrci. Ha BHCyumieHHylo HHObpaKpaCHBIM M3JyUeHHCM [OBEPX-
HOCTb ADCBECHHBl HAHOCAT CJIOH Kjes, KOTOPbIl NPOHHKAET B OCBO-
GozuBuIHECST OT BJAATH MOPBEI M XOPOIIO NPONHTHIBACT MOBEPXHOCTD;
UTO B KOHEUHOM cueTe o0CCIeyMBACT [POYHOE H MJIOTHOE CKJeH-
BaHHe, '

H3BecTHO Takxke npuMeHenHe yH(PaKPACHOTO H3JAYUEHHA Oad
CYIIKH JpeBEeCHBIX OMUJIOK. DG(QeKT CyWIKH 3Jech MOBHIIAeTCA 3a
CUET MOCTOSIHHOTO MepeMEINMBAHUsI ONUJIOK H JBYXCTODOHHErO HX
06.1yueHHs.

B onucanHpIX BBIIIE pHMEpPaX MCIOAB30BAJHCh 3JEKTPHYECKUE
vH(ppakpacHhle HanydaTeau. OueBHIHO, AT 3THX Ke Heaeit ¢ §oab-
IIIM 3KOHOMHYECKHM 3(@(eKToM MOTyT NPUMEHATHCA ra30BHIE HH-
¢bpakpacHbe HaJgyuaTeay.

HMucruryrom JIeHrHIPOMHKIPOEKT MPOBEAEIia 3KCHEPHMENTalb-
Hag paboTra MO cCylIKe JepPeBAHHBIX SLIMKOB Tra3oBhIMU HH(ppa-
KpaCHbIMM H3JyuaTensamMM. g skcmepumenTta Oblia [OCTpoeHa
CylINNbHAA KaMepa ¢ YCTAHOBKOl Ha OOKOBBIX CTE€HAX Ta30BHX
ropenox uHppakpachoro usayuenus tuma KI'-3. Ilpomece cyuiku
DepeBAHHHIX AIMKOB [OCAEe MOHKH OCYILIECTBAAJICT B TeEUEHHe
3 mun. '

Ha ocnoBaHuH 3KclepMMEHTAJbHLIX JaHHLIX Ha JleHHHIpaACKOM -
xne6ozasoae Ne 14 3ampoeXTHPOBaHO KOHBEHEPHOE CYUIMIO AEPEBAH-
HBIX STUIHKOB.

Ha oanom M3 capaTOBCKMX KOMGMHATOB IO MPOEKTY MHCTHUTYTA
[Cunponumras cMOHTHpPOBaHa YCTaHOBKA C Ta30BbIMH TOPEIKAMH MH-
(bpakpacHOTO H3/lydeHHsa 41 CYWKH Gouek. 3aMeHa KOHBEKTHBHOM
CYIUKH Ha PaJMALMOHHYIO [03BOJUNA IOBBICHTb KaueCTBO CYIIKH,
Ycranoska mossosisier 3a 8—10 mMun CYmUTh OJHOBDEMEHHO YeThHl-
pe 6ouxwu.

4. NPUMEHEHHE HHOPAKPACHBIX M3JIVYATEJER
" B KEPAMHYECKOR TPOMbIIJIEHHOCTH

[IponomxurenbrOCTb CymKH KepaMuueckux usgeauil (dapodopa,
¢pangnca, OOJMIOBOUHBIX IVIMTOK M [p.) KOHBEKTHBHHIM METOJOM
BecbMa 3Hauureabna. CylecTBylolHMe CYHIHJbHblE YCTAHOBKH TPoO-
MO3/]KH, HEHAJEXHH B 3KCIIIyaTalluH H He JalOT BO3MOMHOCTH IpH-
MEHUTh aBTOMAaTHYECKOe yNpaBJeHHe CYUIKOH W c031aTb MOTOUHBIE -
aBTOMAaTHYECKHE JIUHUH NPOH3BOACTBEHHOTO Mpolecca.

_JvrenbHble CPOKH CYIIKH HM3JeNHH TOHKOM KepaMHKH Ompefe-
JAI0TCA He TEXHONOTMYECKHMMH TPeGOBaHUSIMH, 4 KOHCTPYKTUBHLIMH
U TeNIOTEXHHYECKHMH HELOCTaTKAMH CYIIMA, B KOTODBIX HCIONb3Y-
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eTcsl KOHBEKTHBHO-TENJIOBOH METOA CYUIKM M3JeaHH B o0leM Io-
TOKE.

Bonbiine BO3MOXHOCTH HHTeHCcH(UKallUK IIpolecca CYIIKH OT-
KpHIBAloTCA NpH pajuallioHHOM Harpese. Ilpu stom pocruraerca
NpakTHYECKH MOJHOE yIaJe€HHe BJarH M3 H3JeNH#, 4TO BaXKHO AN
NoBbIIEHMA MeXaHWueckoll MmpouHocTH nonydabpukara, ocobeHHO
npu OJHOKpATHOM oOxkure dapdopa, PaaHca H 0OJMUOBOYHHIX
MJTUTOK.

B unctutyre raza AH YCCP nposeseHH HCClefoBaHMs pajua-
IMOHHON Ta30BOH CYIIKH M3JeNuH TOHKOH KepamMukHu. Jlas cyiiku
H3geauid OblIH HCHONAb30BaHbl Ta30Bble TOPENKH C H3Ay4aloumMM
KepaMHUeCKMM HacaJKoM.

Ilpu uccnenoBanuu paaMallMOHHON Ta30BOH CYINKH H3ZEJHH TOH-
KoH kKepamukH ¢dapdop NpOM3BOANICA METOJOM OTAMBKH B THICO-
Bole PopMHl Maccoli co caefyiomell XxapaKTepPUCTHKOMH: abconloTHAn
BJ1AXKHOCTh IIIJIHKEPHOH Macchl cocrasiana 45—46%, ronmuna ue-
penka 1,5—1,6 u 2,4—2,5 mu. GagHcoBbe H3IENMUR U3TOTOBAAIHMCDH
merogoM GOpPMOBKM HAa pyuHHIX cTaHKax M IonyasToMarax M3
macchl (agHCcoBOTO 3aBoAa (abconloTHan BAAXKHOCTL POPMOBOUHOH
macchl cocrasaana 32—33%, TonmuHa uepenka — 4,5—5 mum). OG-
JIMUOBOYHbIE MAMTKH H3TOTOBAANMCh Ha KOJEHO-PLIYaXKHBIX I[pec-
cax M3 Ipecc-lOpOUIKAa NJMTOYHOTO 3aBoja (abconioTHas BAAXK-
HocTh mpecc-nmopomka 6uaa 9—109%, TomuuHa nauToxk — 4,8—
5 munm).

DKcrmepuMeHTaNbHBIE JaHHBE N0 pajgMallHOHHOH ra3oBoi cCyml-
Ke u3genuil TOHKOH KepaMHMKM M HX CcpaBHeHME C CyIIeCTBYIOLIMMH
B TOHKOKepaMUUecKOH NpPOMBIIIEHHOCTH TOKA3aTeNsIMU NpHBEJeHH
8 Taba. 30. (ANUTENBHOCTb CYWIKH B MUH).

Ta6anuma 30

CpaBHHTeJleHe NaHHbIe 10 BPEMEHH CYWKH pPaaHAIHOHHBIM
H KOHBEKTHBHBIM MeTORaMH

MeceTon cywkn
Hazenue
PazHaNHOHHB IK'\HBEKTHBHHﬁ
dapdop (tomumda 1,4—15 ma) . . . . . . . 7—8 —
dapdop ( » 24—25 ») . . . . . .. 11—12 75—90
Qaswe . . . .. L L L Lo oL 26—28 120—150
OG6AHUOBOUHBIE MJIHTKH . . . . . . . . . . 6—7 720

Ananus Ta6a. 30 mokasbiBaeT, 4TO pajHallMOHHBIA METOJ MO3BO-
nsger B 5—10 pa3 cOKpaTHUTh AJUTENBHOCTh CYLIKH KepaMHUECKHX
usgenuii. Ucnonb3ya paiMalliOHHYIO CYLIKY, MOXHO, KpoOME TOTO,
JIETKO JOCTHTHYTh NpeNesbHbIX CKOpPOCTEH CYIIKH.

Cymunbuag kamepa (puc. 111), paspabGoranHas XapbKOBCKHM
ONMTOUHBIM 3aBOJOM, HMeerT (C yu4eToM BCIOMOraTeJabHBIX YCT-
poiicTs: NpuBOJa, HaTAXKHOA CTAaHUMM H T.X.), AAUHY 14,35, BHICOTY
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1,8, mupuny 1,38 x#. CymunbHasg xaMepa cBapuBaercs u3 mpoduib-
goit M yrnoBo# craau. CTEHB M moj TemnousomuposaHbi. [‘azoBbie

rope€nkH ycraHasaHBaloTCA Ha CBOIE.

Kamepa umeer koHBelep ¢ IPOBOJNIOUHOHM JIEHTOH IMPHHOH 1,1 M
¢ TOMIIMHON MPOBOJOKH 2,5—3 mm. Bue kaMepsl npoBONOYHAS JEH-
Ta JBHXKETCA HA POJMKAX, @ B KaMepe — Ha UyTyHHBIX IJIMTaX, AB-
asomuxca ee mogoMm. Ckopoctb gsuxKenust Jenthl 0,028 m/cex.

==

2o

Puc. 111. Cxema pamHauHOHHOH CYIUHJIBHOH KaMephbl AJs1 CYII-
KH KepaMHYeCKHX MIHTOK

I —ropeaKka ¢ wajnydamowel KepaMudeckKoh HacaaKoft; 2 — CCKIHA Ka-

MepH; 3 — rasonposol; 4 — TPyOGONpPOBOA JAJiA OTBOAA NDPOAYKTOB Cropa-

HHA; § —CceKuua OXJamJeHus; 6 — CeKUHA 3arpyskd; 7 — mnpecc;
8 — npoBosiouRHA Tpaucnoprep: 9 — NPHBOA

Ta6nnua.3l

TeXHHKO-9KOHOMHUECKHE I0Ka3aTean PaGoThl panHAUHOHHBLIX
H KOHBEKTHBHBIX CYIIHJBLHBIX KAMeEp

CywnnbHas KaMepa
Mokasatens
paiuanHonHuan KOHBCKTHBHAasA
Merton mojaun MIHTOK OT NpPECCOB K CYWHJIBHOM
KAMEPE . . . . « . + + « « « « + « .+ .| ApromMaTH-| PyuHoil
4eCKH

Metox 3arpyskH cylwHAbHO# KaMepH . . . . » »
Koanuectso mionefl, o6CayMHBAIOWIKHX TpH Ipec-

Ca H CYWHJBHYIO KaMepy . « . . « .+ « « . 3 6
Bpemsi cymxu B Mun . . . . . . . . . . 6,6 720
Bpak no MeXxaHHYeCKHM HOBpEXJAeHHAM (OpH VK-

Jajke B CYIIHJIBHYIO KaMepy, TpaHCHOPTHPOBKE

BHYTPH KaMepel H T. L) . . . « . +« « « + . Her Lo 5%
CTOHMOCTE TOMMMBA Ha OGOrpeB CYWIHJBHOH Ka-

Mepel 3a 1 w. py6. . . . . . . . . . . . . 0,34 1,2
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Onna cywiunbHass KaMepa MOMXET aBTOMaTHUECKHM 3arpyarhca
IAMTKaMH OT TpeX I[peccos OJHOBpeMeHHO. [1ponsBoauTeNnbHOCTD
meun 73,0 #% nauroxk B 1 « (18 nautok B 1 Mum oT KaxKgoTO,
npecca).

B taba. 31 npusecHBl TEXHMKO-3KOHOMHYECKHE NOKa3aTenu pa-
JMALMOHHOM 11 KOHBEKTHBHOH CYUIMJbHHIX KaMep.

Wndpakpacublil Harpes Halueja NpPHMEHEHHWE NDH M3TOTOBJEHHH
TOHKOM KepaMHKH. B 3TOM ciayyae Marepuas mporpeBaeTcs Ha Ma-
JYIO TOMIUMHY (M3/yueHHE OKa3blBaCcT TOJbKO NOBEPXHOCTHOE pgeH-
CTBHE). :

Ilpu noTounoM H3roToBNEHMH Tape0K HHpaKpacHble JydH 103-
BOJIIIOT PE3KO MOBBICHTH IIPOM3BOAUTENbHOCTb, COKPATHTh BpeMsl
CcymKH ¢ 24 4 go 15 mun. Xopoumme pesynbrTaThl HH(pPaKpacHLIH
Harpes JaeT TaKXke NpH CyWKe MICOBBIX (GOPM.

5. NPUMEHEHHE HH®PAKPACHDIX H3JIYYATEJIEM B CTPOUTEJ/IbCTBE

[Tpumenenue ropenok HrbpaxpacHOTO H3JNYUEHHS B CTPOUTEND-
CTBE HACT B [IBYX HalpaBJACIMX: HEMOCPEACTBEHHO HA CTPOMTEIb-
HHX 00beKTax M B CTPONTEIbHOH HMHAYCTPHH. Ha cTpPOMTENbHBIX
00beKTax HH(ppaAKpPaCHbIE TOPENKU MOTYT IPUMEHTbCH AJs:

a) CymKH 3JaHHH W NOMCIICHMH NPH OTAEJOUNBIX paboTax;

6) nporpesa Kaajkit npuH NPOH3BOJACTBC paboT B 3UMHee BPeMSs;

B) CYWIKH OTIACAbHBIX, CHJbHO YB/Ia)KHECHHBIX MECT CTPOMTENb-
IBIX KOHCTPYKIIHI;

T) MeCTHOH NOACYIIKM NPH NPOH3BOJCTBE PEMOHTHLIX padoT;

1) 0porpeBa NOBEPXHOCTEH Nepe] HaHECEHHEM THAPOU3ONALMUH;

€) pa3orTpeBa PasHUHBIX CTPOMTENbHLIX MATEPHANOB;

X) oborpesa pafouMx MeCT CTpPouTeNnefl U MOHTAXKHHKOB;

3) OTONJICHHA BPEMEHHBIX COOPYKEHHH Ha CTPOHTENbHBIX 0Gb-
eKTax;

M) HCKYCCTBCHHOTO CTapeHHsi xKene300eTOHa, OMOHONHYMBAHHA
CTHIKOB, NIporpeBa apMaTypH mepel 3aauBKod 6€TOHa H T. A.

Cyimika noMenieHuit npu OTAeNounbix paboTax B OGHUHBIX yCIO-
BHAX ABAAETCA BecbMa npoposxutenbhol. OHa 3ajgepKHuBaeT Cpo-
KH cjauu o6beKToB B 3kciyatauuio. OcoGeHHO MejieHHO CyliKa
NoMeNIEHHA HAET B OCEHRE-3UMHHMIA U BECEHHMHN NepHOoAbL.

Hns yckopeHus npouecca CYUIKH NPHMCHAIOT pasjnuHble Bpe-
MEHHDbIC TCMJIOBEIE YCTAHOBKM C HU3KUM K:Il. A. ' CYUIKy BEIYT KOH-
BEKTHBHBIM MCTOJOM.’ ;

HenocraTKOM KOHBCKTHBHOH CYIIKYM, B. OCOGEHHOCTH B BBICOKHX
MOMEIEHHsEX, ABJIAETCA TO, UTO NOJOTPETHIHl BO3AyX, NOJHHMMAACH
BBEDX, 3HAUMTENbHYIO 4acCTh CBOEro Teflra NepellaeT MOTONKY, a
CTeHbl (0COOEHHO B HH}KHeH Haubosee BnaxHOM, 4acTH) MOJYyHaroT
He3HAUUTEbHYIO YaCTh' TElaa.

B noMenieHHsIX C GOJBLIAM '06bEMOM M OCOGEHHO npu GoabLIOH
KPaTHOCTH BEHTHJIALMHU. IPH KOHBEKTHBHOMH CylllKe 60JIblIOe KONHYe-
CTBO ‘Tenja.TepsaeTca ¢ yXOLALIMM H3 NOMEILEHHS BO3AYXOM. =
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ATOT HEZOCTAaTOK yCTpaHAeTCsA, Korga CyllKa NPOWU3BOAMTCHA HH-
¢dpakpacHHIMH Jy4aMH.

Jna cymku nomMeuieHMi [ocjae OTAEeNOUYHbIX pabOT MOTYT HOpH-
MEHATHCS Pa3JHyYHble THOB Ta30TOPENOYHBIX ycTpoiicTe HH(ppaKpac:
HOTO M3JyYEHHS.

Jna HebonblmiuX NOMENIEHMH DPEKOMEHIYeTcs NPHUMEHATb TOpen-
" ku thuna «Ponapb» capaToBckoro MHCTHTyTa [wnponuuras (cM.
rnasy II).

Janunas ropeaka o6nafaer kpyroshiM (Ha 360°) u3ayucHHEM
U MOXET OJHOBPEMEHHO NMpOCylKBaTh BCIO KOMHaTy. [openka ycra-
HaBMHMBAETCA B LEHTPe KOMHATHl Ha BHICOTE, 06ecneyuBalomiell pas-
HOMEpHYIO CYIIKYy BCelf NOBEPXHOCTH CT€H KOMHATHl. [aa cymKn
YyIJI0B B NOMEUICHHAX MONOJMHUTECNBLHO MOTYT yCTaHaBAMBATbCA He-
6onbIIHe TOPENKH C IUVIOCKMMHU H3/yYalolUMHY HacalkaMH.

B nomenienuax ¢ 6oabuioft nonagbio CTEH M NOTOJKOB DEKO-
MeHJIyeTcs NPOBOAMTH CYWIKY TPynIoi ropenok HH(GPaKPaCHOTO M3-
JydeHHs ¢ DJIOCKMMM H3AyYaloIMMH HacalkaMH, ycTaHABJIHBaeMHl-
MM Ha MYMHHMaJjbHO{i BHICOTE OT NOJAa W Ha TAKOM DaCCTOAHHH OT
cTeH, 4To6bl NIOTHOCTb H3/Jy4YeHHST COOTBETCTBOBaJa MaKCHMAJbHO
LONYCTHMOH BeqHYMHE (B 3aBHCHMOCTH OT BJIa*KHOCTH M TOJIIMHBI
[ITYKaTYPKM, OOJMUIOBKH H T. A.). DTO paccTosHue cocrasaser H500—
800 amm.

MouHocTh M3TyuaTeNneil M paccTOAHHE OT NpPOCYIIMBAeMbIX OF-
paxJalouMX KOHCTPYKLUUH He0o0x0auMO nogobpaTth Tak, 4YTOOH TeM-
mepaTypa Ha 3THX KOHCTpPykuusax ue gocturana 100°C. B mportus-
HOM Clyyae MOXeT IIDOM3OHTH pacTpeckuBanMe wTykaTypku. Ilpu
CYlIKe CTeH B T€X MECTaX, TI€ OHH CONPHKACAIOTCA C JEPEeBAHHBIMH
KOHCTPYKLMAMH TOpeaKH, HeOGXONHMO ‘yCTaHABMMBAThb HE MEHEE.
qeM Ha 60 cm OT gepeBsiHHBIX KOHCTPYKUHMH. Bechbma yao6no u BbI-
roAHO NPOW3BOAMTHL CYUIKY NEpejBHMXHBIMH YCTaHOBKaMH HH(ppa-
KPAacHOTO M3MyueHHs. YCTaHOBKA COCTOMT H3 TeJeXKH, paMHON KOH-
CTPYKIMM Ha [BYX KoJjecax, 0ajjoHa I CXKMKEHHOTO Tasa eM-
kocTbio 50 unu 80 4, HEMOABHKHON MM TENECKONHMYECKOH IITAaHTH,
Ha KOTODOH KpemMTCA OfHA WM J1BE TOPENKH MH(GPaKpPacHOTO H3Ny-
qenusa, penykropa tuna PJT-6M, pe3anno-TKaHeBoro Ili1aHra.

Texuuueckas XapakTepPHCTHKa OJHOH W3 KOHCTPYKUHH mepe-
ABMXKHOH yCTaHOBKH MH(pakpacHoro manyucuus OI1-2 caenpyrowast:

TennoBas Harpyaka HH(PaKpacHOH TOpeNKH B KKaalu . 4000
MakcnManbHas BhicOTA YCTAHOBKH TOPENKH  (MPH BBIABH-

HyTOH [0 KOHUA WITaHre) B MM Ce e 2500
Pacxon raza (CueHnoro c O§=22 000 xxasa/m3) s m?ju 0,18
Bec ycranopkn (c 6annonom 50 .1, HAMONHEHHBIM Ta3oM)

BHZ . . . . Lo e e e e e e e 85
Perynsatop nasfenus e v e e o e e ..., PHOTI-6M
Jlapiienre rasa mepex comIoOM rOpenki B mMm g0d. cr. . 250—300
Nnowans, 3aHnMaeMass ycrtaHoBKofl, b 4% . . . . | 0,36

Ha puc. 112 npusejena nepeisuxHasi yCTaHOBKA C TOPEJKoil
MH(PaXPacHOTO u3nyueHHs, paspaboTaHHAs MHCTHTYTOM Mocras-
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npoext. B otmuune or OIl-2 ycraHoBka uMeer MOBOPOTHYIO Tene-
CKONHYECKYIO IITAHTY, NO3BOJAIOLLYIO NlepeMEeIaTh TOPEJAKY B HHXK-
Hee MonoXeHde (Ha ypoBeHb Mona) AMA CYWKH mauHTycoB. [a3 or
pPeIyKTOpa NojaeTcs K ropenke N0 Tejaeckonuueckoi wmranre. Ha
puc. 113 moxaszama mepejpBHXKHAA ycTaHOBKA PUPMBI «AHTaprass.
YctanoBka COCTONT H3 TCJ€XKKH, BHIIOJHEHHON W3 JIETKUX Meras-

-J000
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L A
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Puc. 112. TlepenBHxHAR ycTAaHOBKA € TOPENKOH HH-
(dpakpacHoro H3JyueHH HHcTHTYyTa Mocrasnpoext

JUMECKHX TPyO, OadanoHa ¢ PeryasaTopoM NaBJEHWS W OfHOM HJH
HeCKOJbKHX TopeaoK. [Ipu cyiike 6oabiiHX NPOH3BOACTBEHHBIX MO-
MemeHHi HeoOXO0oMMO MMETh YCTaHOBKHM, HO3BOJIAIONIHE BECTH Terl-
J0BYIO 06paGoTKy Hoablinx nosepxHoctefl. [Ipumenenue oqHHOMHBX
ropejok 3gech Hemenecoobpasxo. [openxku o6benunsior B 6J0KH,
o0pasyst o6y H3NYUAOmMyYIO HaHeab HOAbLIMX Pa3MepoB.

Ha puc. 114 nmokazana nepenBuXHas paMHasi ycTaHoBKa ¢ Osou-
HOM H3jaydarouiell maHenbid H MOABEMHBIM MEXAaHU3MOM AJf Ilepe-
IBYKeHuA ee No BepTHKanu. KonuuectBo 6.10KOB BLIGMpaerca B 3a-
BHCHMOCTH OT (poHTa NpoBeneHust pabor.
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- - - PaccTosHue JO CTEH ONpelesseTcl B 3aBUCHMOCTH OT CTelleHU
BJAXHOCTH MaTepuana, TOMIHHB CA0A IMTyKaTypKH, Xapakrepa
mMaTepHana, Ha KOTOpbI HaHeceHa IWITYKaTypka, H KOJH4ecTsa To-
penok B 6noke. OT 3TuX Xe (HaKTOpOB 3aBHCHT W BHIOUpaeMBIH pe-
KUM Cyuikd. Uem Toaile ImpocyliiBaemblfi /ol U uem OOJblie €ro
‘BJIAXHOCTDb, TEM MEHEE HH-
TeHCHBHOR JOJKHa ObITh
CyIKA B HAYaJbHbIH HEpH-
oa. B stom chayuae npen-
HOYTHTENbHA WUMIyAbCHASA
cyllKa.

Jns Dpocywmikd 3paHHR
3JIeKTPOCTAHIIMHA BO BpeMs
CTPOUTENBCTBA  HCIIONB30-
BaJNUCh MaHeNbHbIE Oeciia-
MeHHble TOPENTKH HHCTHUTY-
ta [uoponedremam (cM.
puc. 57), KoTopble cobupa-
JIHCh B ONIOKH.

[lpu paGore ropenox
MH(pPAKPACHOTO H3JYyUeHUS
Ha NMPHPOAHOM Ta3e TOpes-
Kd MOXHO HOAKMIOMUTbL K
BHYTDMJAOMOBOH  Tas30BO#
passoake. Lcau moctofH-
Hasl BHYTPHAOMOBASA CETb K
MOMEHTY IIpOBejeHHS Cy-
IHABHBIX PaboT He 3aKOH-
yeHa, TO HEOOXOAUMO B Je-
CTHUMHBIX KJAETKax MpoJio-
JKWTh BPeMEHHble Ta3oBble
CTOAAKH C OTBOAAMH JANA
noakJiouennusa ropenox. Ha
KaKA0M OTBONE JOJNKEH
YyCTAHABAMBATLCA  3amOp-
HBIH KpaH. Ha mpoknaiky BpeMeHHOro Ta3ompoBoAa HEOGXOAMMO
HOJYUHTh Pa3pelleHne OT COOTBETCTBYIOUMX Ta30BBIX CAYXKO.

IIpu pabore Ha cXuxenHoM Taze OGanMoHW MHO/KHB 3a-
mymaTthbcss OT O0MyueHHS TopenkamH. XpaHneHue, TPaHCIOPTHPOB-
Ka 4 yCTaHOBKa 0aJiJIOHOB MNOJKHBl I[POU3BOJHUTBCA B COOTBET-
cTBud ¢ peficteyiomumu  [IpaBunamu Gesomacmoctu [ocroprex-
iagsopa.

[NoMenienns, B KOTOPBIX NMPOU3BOAHTCA CYIIKa IITYKATYPKH CTEH
H TOTOJKOB, NOJKHbLl THIATENbHO NposeTpusBathesa. lIpu Hepocrta-
TOUHOM BO3ayxoo0MeHe Hapyliaercsd paboTa uanyvuaTeNed H Cco3-
1aeTcsd OMACHOCTh OTPABJEHHA YTapHBIM Ta3oM OOCAYXKHBAIOMETO
nepconana. JlyuucTelli Te€mIoo6MeH yMEHbIIAETCA, TaK KaK BO3AYX,
HACBILIEHHDBIA BJATOM, MOTAOMIAET JYUHCTYIO SHEPTHIO.

Puc. 113. TlepeaBuxuan ycTaHOBKa c ro-
peJKaMH HH(PAKpacHOFO H3JMy4eHHs
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Cyumky HeoGXOZMMO HauMHATh C HHXKHell uYacTH creH. B 9ToM
c/aydae Telsbiil BO3AyX NPOCYIIMBAET OJHY U3 CTeH, MOTOJOK U Kap--
HH3HL.

Paccrosnue Mexny LeHTPaMH TOPEJIOK C TENJOBOH HaTpY3KOM .
okoso 4000 xkaxfs He momxuo NpeenaTh | #. ITo Mepe npocuxa-
HHUA HHM3a CTeHH TOPeNKH IepeMenaloT BBepX, NpubIHKag HX K NMO-
TOJNIKY U KapHHU3Y.

P 700 =
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Puc. 114, TlepenpHxkHas ycTaHoBKa ¢ GJOKOM TOpeNoK
HHGPaAKPacHOTO H3NYUeHHs s CYWMKH GOJNBIIHX NPOH3-
BOLCTBEHHBIX HOMeEIleHHHA

| — GMOK TOPEJOK (M3rsyyaioi ~~ ~qMeqb); 2 — NOABCMHOE YCT-
poiicTBO

TemmepaTypa cTeH, Ha KOTODBIX HaXOJMTCA 3J1EKTPONPOBOMLKA,
pomxHa ObiTh He Bbime 50°C, Tak kak MOBLIUMICHHAS TeMICpaTypa
MOXKET MOBPEIHTb H3ONALHIO.

CylmKy WTyKaTypKH creAyeT NPOM3BOAHTb MO €€ WIMAKJICBKH,
TaK Kak lIMaKJeBKa 3HAUMTCJbHO 3aTpyAHsieT BuiXoa Baard. Kak
MOKa3a/JH ONbIThl, BPEMA CYWIKH [POINAaKJCBAHHOH IUTYRATYPKH
yBenuuMBaeTcss MoyTH B 2 pasa. llpu cymwke o6Goes u nuHKpycTa
u3nyyatenu paciionarator He Oauxe 1,5 m or cren. Ha xomuary
mmomanabio 25 m? gocratouno AByX ycranosBokK OIl-2 gna cywkn
o6ocs B TeucHue 3—4 4.

Ananoruuso cywmwaT IoMenieHHsl IOCsie OKpaCKd M MoGenkH.

3acayxuBaloT BHHUMAHHS NaHHBIC, NOJYYCHHBIC HHCTUTYTOM [Hn-
pOHHMTa3 OpH cylWKe WITYKaTypKH B NOMELIECHMAX TOPENKOM THMa
«®Oonapb». ['openka 6Hsa ycTaHOBNCHA B KOMHATE paszMepom 4,35 X
X2,45X2,7 M, B KOTOPOfi MMenuch OKHO pa3MepoM 1,6X1,3 u u
nsepb pasmepoM 20,8 u. TemnepaTypa HapyXHOFO BO3jyXa TNpH
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NpoBeJEHUH omHTa KoseGatach of —20 no —25°C. Temmeparypa
MITYKaTypKH 3aMepsiiach Ha KaXkJoH cTeHe B TPeX TOYKAX: BHH3Y,
B cepeluHe U Ha BepXy. CTeHB! U3TOTOBJIEHBI W3 THICONMTOBBIX IJIHT
roamuHod 10 cu, Ha KoTOpLIE Oblia HaHeceHa IITyKaTypxa.

Temnepatypa wryKaTypKd u3Mepaaach NPH MOMOUIM MEIHO-KOH-
CTaHTaHOBHIX TepMmonap. BnaxxHOCTb cTeH onpenensasiach lepej Ha-
YaJioM CYUIKH, a 3aTe€M uepe3 KaxJHe CYTKH.

Ha puc. 115 mokasaHH KpuBble U3MEHEHHS TeMIepaTyp IITyKa-
TYpPKH B IIpollecce CYIKM MO nokasaHUAM Tpex tepmonap (Ty, Te u
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Puc. 115, HaveHeHHs TemMnepaTyph IITYKaTYPKH B Nponec-
ce CcYWKH

T10), pacmonoxeHHHX Ha OJHOM H TOH XXe cTeHe Ha pPasyIdUHOM
paccTOAHUM OT Nona.

Pacnpelleienue TeMiepaTyp [0 BHcoTe HepaBHOMepHoe. Hus
cTeHbl Nporpesaerca ciabee apyrux yuacrkos (7o), Tak Kak Haxo-
JOUTCA1 B 30He MeHee MHTEeHCHBHOTO 00syuenus. CpefHss uacTb cTe-
HH Harpesaerca g0 OoJiee BbICOKO TemmepaTyphl (7)) npaMuiM
obayuenneM (ropejika ycTaHOBJEHA Ha yposHe TepMomaph T;).
HauGonee BricOKyI0 TeMllepaTypy HMelOT Bepxuue ydactku (T2),
160 oHHM 000rpeBarOTCA HE TONBKO HU3JAYUYEHHEM, HO H FOPAYUMH [IPO-
AyKraMd cropauus. M3 3THX JaHHBIX BHIHO, YTO CyWIKY Hajo Hpo-
H3BOIMTb NpPH pacHOJIONKEHUH TOPEJKH OJiMKe K 1oay, uTo Ohio
ofecneucHoO U3MeHeHHeM BHICOTH nmojcrasku go | x. [lagenue Tem-
mepaTypbl Ha rpa¢duke BbI3BAHO OTKJIIOUCHHEM TOPENOK M HHTEH-
CHBHHIM IIpOBeTpHBanHMeM NoMemends. Bo Bpems onubirta NPousBo-
JIUAOCH TakKxe H3Mepende TeMIepaTyp B TOJmE LWITYKaTypKH HA
OJMHaKOBOH BHIcOTe 135 ¢ OT ypoBHA Mona,

Tepmonaph Gblid BMOHTHpPOBaHB Ha riayGune 2 ¥ 15 mm. Pe-
3yJIbTaTH HCILITaHMHA [10Ka3aJid, UTO HOBHIIIEHHE H NOHUKEHHE TeM-
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Ta6aununa 32

TeXHHKO-9KOHOMHUYECKHe TNOKasatean npuGOpoB, NPHMeHAEMBIX
IAst CYWKH WTYKATYPKH

B | By | weeia
= o bl nyda- . .
2.2 | ZE | om nee | ron dRBeotl ER
Moxkasaters &gg EE? Tpraeckdf ¢ | FP}-14 yueTaTyTa Tan-
¥E% R KaPGOPY“W_' POHHWIA3
28z @@ BbLIMH H31y
[CEEA Eoa 4aTeRIMH)
. TennonpoH3BoIHTEND-
Hoctb B Kxaa/u . . .| 13000| 3000 23000 20 000-~26 000
Bec Harpesatens B xez | 130 26 50 18—22
Pacxox  sxexrposuep-
IMH B Ker-4% ., . . . .| 15,8 — 11,5 . —
Pacxox tonnmeBa B K24 — 1,8 — CxuxeHHoro ra3a 1,8
Tprponuoro 2,6—3 #3/4
CTOHMOCTD SHeprHH,
pacxonyemoii B 1 %, Bxon. | 31,6 7 23 Ha cxuxeHHoM Dase
19,8
Ha npupomioM 32—
CTOHMOCTb 3HEepruH IJjisi
cymkH | M2 WTYyKaTypKH
B pyoé. e e e 1,3 1,24 0,53 Ha cxkuxeHHoM rase
0,286
Ha npupoztom — 0,09

Ilpumeuanne I[IpH cocraBieHHH TaGMHLB HCHOJAb30BAIHCh CleLYIOWHe
IOKYMeHTH H JaHHble: «YKa3aHHs HO CylIKe mTyKatypkis (BHUUOMC), 1947
croimocTs 1 4% mpHpoxHoro rasa — 1,3 kom; | K2 cxHxeHHOro rasa— 11 kom;
CTOHMOCTb | K8T <% 3/JeKTPOIHEPrHH — 2 KOM.; CTOHMMOCTb | 7 Kokca — 54 py6.
(00 RefCTBYIOLIEMY UCHHHKY).

nepaTypsl B Pa3iMuHbIX CJAOAX WITYKATypKH MPOUCXOJZHUT OJHHAKOBO,
MaKCHMaJbHas PasHOCThb WX cocraBuna 6,5°

OnbiTHas cymwka nposopunach B teuende 90 «. IlepBonauann-
Has BMAXHOCTb WITYKaTypKH cocTasisia 18, a BAaXHOCTb THICO-
autoBblX OMHT— 19Y%. Tlocne 48 4 cymxu BAAXKHOCTb LITYKATYPKH
yMeHbiiHaach 10 3,59% Ha cTeHe W3 OZHOM THICOMMTOBOM IHUTHI
1 10 3,9% Ha cTeHe M3 AByX THICONHUTOBBIX IMHT. BiamuocTb rum-
COJUTOBHIX MAHMT yMeHbimunach no 69%. Uepes 90 4 pa6oThl Baax-
HOCTb INTYKAaTypKH ymana coorsercTsenHo no 1,84 u 1,93%. [Ipak-
THUECKH CYWIKY MOXHO OHJO mpekpamartb uepe3 72 4. [IpoBenen.
HbI 0T6OP BO3AyXa NPH CylIKe [NOKa3as, YTO BO3LYX B NOMEIEHHAX
OTBEUAET CaHUTaPHO-THTHEHHUECKHUM TPeGoBaHHUAM.

B Taba. 32 npuseseHbl TeXHUKO-3KOHOMHUECKHE [I0Ka3aTeaU UH-
¢bpakpacHoro ManyueHHs AnA ueneidl Cymky.

W3 ra6a. 32 BUAHO, YTO CTOMMOCTh CymkHM | 42 WTyKaTypKu
ropeikamy HH(pPAKPACHOTO H3AYYEHUs] MeHbIe, YeM CTOMMOCTDb
CYIIKH APYTHMH NPHOOPaMH.

[lprBesennble mokazaTend OTPakalOT B OCHOBHOM CpPaBHHUTENb-
HblEe JaHHblE O CTOMMOCTH.
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Ta6auna 33

TeXHHKO-3KOHOMHUECKHE NOKa3aTeJH NPH Pa3JHuHbIX METORAX
CYIIKH ITYKATYPKH

TopeaxaMu HHbpPaxpacuHoro

< n3ny4yeHus
3 55 TK-1-38
Cnocobn cytuxu % =43 o -
E? £s = <~ | wa cxu-| wa npu-
GE | 8 | B | E M| Piee”
QO6beM CyWKH B MIH. M2 15 15 15 15 15
HeobxomuMoe  KOJHYECTBO 8000 | 175000 5000 | 5000 5000
npu6opoB
Kanutanbhbie 3atpatht B Thic. [ 280 1750 315 | 335 232,5
pyo6.
KanutaasHbie  3aTpaThl  Ha — — 93,5 — 93,5 —

npHoGpeTeHHe 6annoHoB H3 pac-
yetra 1 Ganaon Ha | ropesky

CrtoHMOCTb TONmMHBA B Thic.| 4540 | 30625| 1780 | 294| 1780 294
py6.

AMOpPTH3aIHOHHbIE  OTYHCHE- 28 175 41 | 33,5 33 23
HHs B Thic. pyo.

I'omosele  sKkcnayarauuoHuble | 4568 3800 | 1821 |327,5) 1813 317
pacxonbt B ThiC. py6.

PacuetHpie  3aTpaTht  (cpok | 4625 | 31098) 1874 | 385| 1852 356
OKymaeMocTH 3arpat 6 Jer) B
ThiC. PY6.

Hueruryrom BHUW)KeneszoGeton ObiM npoBefeHbl MCCAENO-
BaTesbCKHe paboThl 1O ONpejeseHHI0 BO3MOMKHOCTH CYLIKH TUICO-
LICMEHTHbIX NlaHesnell ropenkaMy HWH(GPaKPaCHOTO U3JyueHHs.

[Iponecc cyuwik¥ U TBepAeHUS TUNCOLEMEHTHBIX TNaHeJeH 3aKJio-
yaercsi B MCHApeHWW JMUIHEH Bjaar¥ ¥ oOecrmeueHUH yCJIOBUH A
yckopeHusl mpouecca ruapatauuu. Ilpu sToM uacTe Mexanuuecku
CBS3aHHON BOJBI MEPEXOAUT B XUMHUUECKH cBsizanHyw. Conepxanye
XUMUUECKY CBSI3aHHON BOJBl B TUICe [/ paccMaTpUBAEMOTO CJy-
yasg gocturaer npumepHo 18%.

HicnbiTan¥a npoBoAWIUCh Ha TUNCOLIEMEHTHBIX o6pasuax TOoJILHU-
Ho#t 30 MM, N3TOTOBJIEHHBIX U3 CMECH THICA, MYULOJaHOBOTO HEMEH-
Ta C COOTBETCTByIOWEH no6aBKo#l Tpenena.

B kauecTBe 3amosinuTeNell NpUMEHSJACh ApeBeCHasl Urosbua-
Tasi CTPyXKKa, KepamM3UTOBHIHl Necok M Apyrue no6aBKU.

UcnbithiBaemble 06pasubl 06yuasuch ropesakoil MHGpaKpacHoro
H3JyueHus C HacajkoM miowanplo 525 cm?. openka mpu ogHOCTO-
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poHHefi cyllke pacnojfarajsach Ha paccrosausx 170—200 mm ot
ob6pasua. Ilpu pacnosoxkenuy ropesku Ha paccrosauu 200 mm oT.
o6pasua 18%-nas BiraxHocTh (nepBoHavasnbHasg 32%) mocrurasach
enycrsi 28 muwn. Ilpu atoMm B uHTepBase oT 1 mo 22 mum w3meHe-
HUe BJAXHOCTH NPOUCXOAUIO NO APAMOM, T.e. CKOPOCTb CYWIKH GHI-
Ja nocrosnHa. TeMmmepaTypa Tesja NJWTKU HENpPEpPHIBHO YBeIUYH-
BaJiacb W BHYTPH NJUTKU HAGmI0fancs TeMnepaTypHbIi TpajueHT.
Haunbosnbmas teMneparypa, Kak ¥ Ce10Bajso OXUJaTh, HAXOQUTCH
B ueHTpasibHOH 4Yactd. Ilo Mepe yzmanenust OT LeHTpa TeMIneparypa
najgaer. DTM SBJAEHUS COOTBETCTBOBA/HM JKECTKOMY DEXUMY CYIIKY,
KOTOpHIfi 0ObIuHO Habmiofaercss NMpy YHTEHCUBHOH pagualyOHHON
cymwke. Ilpu yBenuuenuyu pacCTOSHUS OT H3jgydaTes 10 IUTUTKU
HPOJO/IKUTENBHOCTL CymKY A0 18%-Hol BmaxkHOCTH Bo3pacrana
¢ 19 1o 28 mun.

Onpepensijioch TaKXe paclpepesieHue BAaXHOCTH N0 NJIOCKOCTH
H TOJUIMHe tuico6eToHHOA NJaCTUHBl B ceueHHsAX uepe3 10 mau
HOCje OJHOCTOpPOHHEN cymwKu B TedeHue 30 mun. B stom ciaydae
HauMeHblIasl BJjaXXHOcTb Habsmofanach B (eHTpe IVIACTHHH B ne-
penHeM ceueHMd NJacTHHBL. B TO Ke BpeMSs BO3pacTaHue BjaXK-
HOCTU OBIIO OTMEUeHO B HampaBJeHUU JBUXKEHHH JYUUCTOTO HOTO-
kKa. B nepegHem ceuenuy cpenusis BAaKHOCTb cocraBuna 14,3%, Bo
sropom — 16,3%, B Tperbem — 17,9%. Vimesa manHble no pacnpepe-
JIEHUIO TeMIiepaTyp U BJaXXHOCTeH, MOXHO onpenenuTsb 3bdekTus-
HyI0 nyomanb obayuenus naactunbl. M3 conocrasnenus noseit pac-
npejesenus TeMIEpaTyp M BJAAXHOCTH GBIIO ONpejeseHO, YTO NpPH
pacrojioxKeHuu ropenok Ha paccrosHuu 170—200 mu or mIHTKH
mIom2aab pasHoMepHOro o6GayueHusi ee B 6,60 pasa Gosblie uamy-
yaloleii maHesu TOpenKd. DTO COOTHONIEHWEe No3Bossier BHOpath
pacrnosoxeHue TOpeNoK 0pd IPOEKTHPOBAHWM CYIIUJABHON ycra-
HOBKUY.

Kak nokasanu ucOuTanusl CylIKy o6pas3iioB, IPOYHOCTh NaHe e
€OOTBETCTBOBA/Ma NpelbsBiAsieMblM K HUM TpeGosaHusaMm. [Ipu atom
HE3aBUCUMO OT TOTrO, Kak OOJayummuch o6pasubl — ¢ OZHOH WU
€ [OBYX CTOpPOH, Ha OJM3KOM WM Ha JANEKOM pacCTOSHUN —
OIHOM ¥ TOM K€ BJAXXHOCTU COOTBETCTBYET OfiHA M Ta e Ipou-
HOCTb,

B npouecce cywku naacTdH npoBoguauch HaGmiogeHusi 3a 06-
pasosanuem TpewlvH. ONbITH NOKa3ajy, 4TO TpPU HPUHATHIX PeEXHU-
MaX CYWIKY TPCHIMHBEI HA M3[eUAX He NOSBJAIUCD.

Huxe npuBOmUTCS pacueT OTKPLITOH KOHBEEPHO! YCTAHOBKH /IS
CylIKY TaHesnefl ¢ yYyeTOM NOJYUEHHBLIX 3KCIEPUMEHTAJbHHX NOKa-
sarenefi. Ilpu 3TOM NpuUHUMaAETCA, YTO NPOAOIKUTEIBHOCTb O6/Y-
YeHHs B NepsBod 30He HauGosbmas U paBHa f; mun. Ilocae sToi 30-
¥b NaHeJb NONANAacT B APyrHe 30HbI OOJYUCHHUS, paBHOMEDHO pac-
NOJIOXKEHHblEe BAOJNb KOHBeHepa.

IpoponXUTEebHOCTD HAXOXKAEHUS NaHeMU B KaXjo#f U3 3THX
30H, a TakXe B UHTepPBaje MeXAY 30HaMU paBHA fy MUH.

Ckopoctb [BUXKEHHS TMaHeNMd — U M/muH; WMPHHA NaHemy — h.
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Torpa nnvaa nepsoit 30HH O6nyueHHS GyleT paBHA:
L,=uvt; m,
naowanb o6ay4enus 1-# 30HLI
S, = Lh = vt}h.
Jas Kaxpof u3 OCTaJbHBIX 30H U JJIS KaXAOTO UHTEPBANa MEX-
1y HHMY JJIMHA ¥ IJIOWAjAb ONpejefsiTcs u3 HopMmysa:
Ly = vty;
S, =ut,h.
Uucaio 30H, a TakKKe WHTEpPBANOB MeXIy HuMM Gyier pasuo:
t—1t
T
rae ¢ — obmwas Npofo KUTENbHOCTD CYIIKH B MUH.

[Tpumem, uro 30Ha pasbura Ha psijg NOAOC AAMHOK | M NO Ha-
NpaBJeHUIO JBUXeHUS KoHpeHepa. Torga nuowmwapb TakKo# NOJOCH
oyner pasna: JTh=~h (#?). KosqndecTBo usnyuaresnef, NpUXoAsSuInxca
Ha TaKylO IJOWanb, ONpPeNeJUTCH:

. h
6,650 *
rie a ¥ b —CTopOoHb M3Ty4alollell NaHe u TOpPesKH.

KonnuecTso ropesiok B nepBoii 30He Gyaer paBHO:

hvt1
6,65ab °
Uucsio TOPEJIOK B OCTa/IbHbIX 30HaX GYIEeT paBHO:

ml =mL1 =

my = mnLy— AU—1)
2.6,65ab
O61u1ee xomuuecTBo ropesiok Gyxer paBHO:
vh (¢ + #1)
my -+ my=—— "1
1+ my 13,3ab

O6umee KomM4eCTBO MCNIAPEHHOMN BAATU PaBHO:

Shy (wo — wy)
G =V @ W) .,
B 100 ’
TAe y— BeC elMHUuL 00beMa CYXOro MaTtepuasa B Ka/m3;
0 — TO/MLIVHA MJIACTUHBI B M;

W,— BIAXHOCTh HauasbHad B %;
w, — BIaXXHOCTb KOHeYHas B Y.

Pacxon rasa onpegenurcs no gopmyne
vhyd (wo —wg) Qr 60 44
QP p—— -
Q° 2

[,
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Q» — Hu3WAsA TeIJIOTa CropaHus B kkaa/m3 rasa;
Q. — KOoJaMuecTBO TemJjia, Heo6XxoauMoe Ha | K2 uchapeHHOH:
BJIATU B KKAA[Ke.
Ha ocnoBaHuu 1aGOpaTOPHBIX MCCAEN0BAHUA Oblia U3TOTOBEHA
ycTaHOBKa, 00OpyHOBaHHAsI Ta30BHIMM TOpENKaMH MH(PaKpacHOro

U3JTyueHusl.
Cxema cylIMJbHOH yCTAHOBKY IpeicraBseHa Ha puc. 116.

. _ ' 50050500

r ; ] % 1500 x10=15000
Vo ogE o000 0 000
< 0 0 i

Sl il ok
A0 1500 ~— [,80~

il 4!/_&_0_4 ] {,
“ﬂylao 18180
&

=y
=

1,25

= &3

B
s
<

Iy
—up—

s I
T
Ay25

§:
}

Puc. 116, Cxema ycTaHOBKM IJIsl CYIIKH FUIICOLEMEHTHLIX nauese

1 — npokarubl¥ cran; 2 — ropeaku uudpakpacHoro usayueuHsi; 3 — ra3oBbifl KoJmeKTop;
4 — ra3oppilt KpaH; 5 — conenonauni kKnaman

CranpHa ycTaHOBKM BHINIOJHEHa U3 NpoGu/abHON crand, coelu-
HeHHO!l Ha cBapKe.

B nopiipnHUKOBHIX OMOpax yKpemieHbl POJUKY, 10 KOTOPBIM Ile-
pemelaeTcst TpaHCIOPTEPHAS JCHTA.

K BepxuuM 60KOBUHAM CTAHUHH NpUBapPEHH BEPTHKAJbHBIC CTOMH-
KU, K KOTOPEIM CllenuajbHbIMU NOABEMHBIMU YCTPOHCTBAMU KPenAT-
CA pambl ¢ ropenkamu MHGpPaKpacHOTO u3JAy4deHus. Pambl ¢ roped-
KaMH MOTyT Depemelniathcsl W yCTaHaBJIUBATbCS Ha TpebGyeMoOM pac-
€TOSHUM OT NaHesefl. ['a30BHIH KOMJEKTOp NPOJOXKeH BIOJb CTAHA
H Kpenutcs K onopaM. [[a30BH#l KOJJEKTOp M TOPEJKYU COEIHHEHH
Mexay cobGoll oTBomamu. Ha KaXIOM OTBOAEC YCTAHOBJEHBl OTKJIIO-
YAl0MWKN KpaH ¥ COJMEeHOUAHHI KaanaH. OT OTBOAOB ra3 No MeJHbIM
TpyGkam NOCTyNaeT K ropeakam uHGppakpacHOro usayuerus. Jas
CYWIKM NaHejelt OpuMenenbl ropenaku KI'-3-00 tenmonpoussoguTesb-
HocTblo 4250 kkas/u. Ha nepBoM yuacTKe HeNpPEPHIBHOH TeNIOBOMH
00paboTKy pacnosoxeno 9 psAnos ropesok no 6 ropefoxk B psmdy.

Hanee Bposnb cTana pacnoyioXkeHo 7 psooOB ropeloK 1o 8 rope-
0K B psAny. Paccrosiune Mmexay psimamu cocrasaser 1800 uam.
Ha cragne ycranossedo 110 rope/oxk.
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[Nopaua rasa K CyLIMJbHOH yCTaHOBKe OCYILIeCTBJsIETcS OT HH-
IMBUAYyaJbHOTO Y34 PElynYpOBaHHMSA. '

CywunbHas ycraHOBKa uMeer AyuHy 18 u umipuny 3,4 u. [o-
pesKy CHaGKeHbl CHCTeMOfl aBTOMAaTUKH 6e30MacCHOCTH W JUCTaH-
[MOHHBIM 3JIEKTPO3aKUraHueM. DJIeKTPO3aKUraHne BBHINIOJHEHO Ta-
KM 06pa3oM, uTo NYCK rasa K ropenkaM uepe3 COMEHOMIHbIH KJia-
0aH CTAHOBWTCS BO3MOXKHBIM TOJMBKO B cJyuyae Hakajda cnupaseil.
Crupany Kaxaoro psfiga TropeloK BK/IOUeHb MOC/AEL0BaTENbHO.
B pesysbraTe 3TOTO nenb Bcex cnupaseil ofHOTO PALAa CaMOKOHTpO-
aupyercs. I1pu o6priBe nenu cosme-

HOMIHBIH KJjanaH aBTOMaTHUECKH 100 7

3aKpbIBACTCS Y NIOCTYIJICHUE Ia3a K |

ropejKe npekpaliaercs. 50 =
3axuranye NpoUCXOmUT Claeny- 8 /!

10IIUM 06pasoM: B NepBYI0 ouepenb
BKIIOUAeTCA MNAKCTHBIH BBIKJIOUA-
TeJb 1Ny 3aKUrauus ofHo# rpym-
nbl ropesiok. CnupaJsii Topesok pac-
KaasoTesd, uTto (uKcupyercss KOHT-
POJbHBIMY CIHPAMSIMH HA NyJbTe
ynpasaeHdsl. 3ateM  BKJIO4aeTcs
NaKeTHBIH BBIK/IIOUATENDb LENH coJe-

/ ./**/Z
oL
S

70

Temnepamypa 8 °C

N

HOMIHOTO KJjalaHa, yCTaHOBJIEHHO- 30

TO Ha ra3olpoBOAe JAHHOH rPyNMb

ropenok. 3axKuranue OTHZEJAbHBIX 25 ” 20 0
rPYNN TOPENOK NPOM3BOLMTCS I0- Bpema 8 mun
cJ1e10BaTe/bHO.

nco-

Bes smekrpoannapatypa paswe- gl b BERRE PRI KU
Iaercss HAa CHOeNMaJbHOM UIUTE, pexHMe 06ayYCHUA
paCHOJIaI‘KEMOM B nexe. 1 — obnyuaeMasi NOBEPXHOCTB; 2 - WeHTP

Bo BpeMs 3aBOACKHX HCHbITA- H3Jlenus Mo Toawuue; 3 — Heobayvaemas
HAH 3aMepsyiuch BpeMsi NpebbiBa- flopepxtoeTs
HYUSl NaHEJU HA NOCTY CYLIKH, TeM-

HepaTypa €e Mo TOJILIMHE, HAYaAbHAs ([0 CYWIKH) U KOHeuHas (moc-
Jie BHIXOJA U3 30HB O06Nyuenusi) ¥ BJAXKHOCTb IAHEJH.

Temnepatypel NaHeqH 3aMepaJuUch MeIHOKOHCTAHTAHOBLIMU
TepMOINlapaMy, YCTAHOBJCHHEIMY B TpeX TOUKaxX IO TOJILUUHE NaHe U
yepe3 15 mm. Ha puc. 117 npencrasienbl KpuBble pa3orpeBa nate-
Ju 1o toawmte. M3 KpuBHIX BUAHO, UTO TemilepaTypa Ha NOBEpXHO-
CTU NaHEAY B 30He HENpephBHOTO 06JydYeHusi (uepes 6 mun) moctu-
raetr 75° C, a Ha HUXKHeH cropoHe nanean —45—50° C.

B 3one npepniBHOTO OGayueHUs Iepenaj TEMIEPATyp MEXKIY
NOBEpPXHOCTAMY cocraBaser 30—25°.

PaccTosiHde Mexay HacagKoOM TOPEJKM M MaHeNbld B NaHHOM
cayuae Obo 100 mm. Onpenensiiach HauajsbHaA BJAAXKHOCTh TOCTE
(hopMOBKH ¥ KOHeuHasi 1locJe BBIXOAA Nanenu U3 30HH cywky, [Ipo-
6Bl Ha BJAXHOCTb OTGUpaNHCch WASAMOYPOM 1O TOJMUIMHE NaHegu B
MecTax, Tle ycraHaBJIuBaJuch maTUMKKH Tepmonap. M3 rpaduka
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BJIZJXHOCTH 0O TOJHIKHe nanesu (puc. 118) BHAHO, 4TO BepxHMH
cJiofl ToJuHOM OKoJsio 10 mMum uMeer BiaxHOCTb 18%, koTOpas me-
o6xonuMa JJisT HAaHeCEeHHs HA NOBEPXHOCTb NaHeau rujapodobrOro
cjosa mnakneskd. Heo6JsyyeHHAs NOBEPXHOCTb HMEET BJIAMKHOCTD
28Y%. Ilpu arom nepBomauajibHasi BJAAXKHOCTb NaHeJu 6blia Ha 8%
BHILlE HOPMHL.
Heo6ay4yaemasn cropona, 06/1dU0BaHHAS JPEeBECHOBOJOKHHCTHIMU
IJHTaMH, UM&Ja XOpOollyI0 NOBEPXHOCTb, 4 CaMa NaHeJb Gbljia He-
. CKOJIbKO NOKopoOJieHa (IpUMepHO TaK JKe, KaK Npd KOHBEKTHBHOMH
we? | cyl_uuxe). Ha xopa6senue nane-
: ¢ Jiefl B JAHHOM CJAy4Yae OKa3ajo
0 I I —st<—I —=  piggHHe pasHOPOJHOCTb MaTe-
pHaJoB, U3 KOTOPHIX OHH H3rO-
25 ~ topjenn. [lpu nposemenum uc-
ObITaHdH OhIJIO BHIABJAEHO, YTO
/ IPEBECHOBOJNIOKHUCTLIE  ILJIMTHI,
20 / NpeaBapuTe;IbHO CKJIeeHHHE C
JIepeBsSHHHIM KapKacoM, 4YacTo
uMesd nporu6 emme po popmos-
0 0 20 30 K4 NaHeNd W J0 ee NpoKara ue-
’ Tonwuna nawenu 8 mm pes naHesd CTaHA.
Puc. 118, KpuBas BJaXHOCTH MO IIpumenenye 1BYXCTOPOHHETO
TOMUHHE MaHeNH 0pH HpephHBHOM o6orpeBa YMEHBIIUJO HepaBHO-
pexuMe CyWKH (paccTofHHE JO MEPHOCTb BJAXHOCTH NO TOJILLHU-
o6aysaeMofi moBepxuocTH /=100 ms) He NaHeJ ¥ W YCTPAHUJIO HX KO-
I——Bepxuui}l"c_{olfl’;lmélld;ggﬁuuﬂ [ p06.ne1-me. .
[IpuMepHbIfi TeXHUKO-IKOHO-
MUUeCKH#l pacyer cylmuibHO# pa-
JHAUKOHHOH YCTAHOBKW KOHBeliepHOH JIMHUH OJHOTO U3 3aBOMLOB NO-
KasaJ, UTo 3KOHOMUUeckuil a(deKkT oT coKpalleHHS pacxofa Tasa
BCJENCTBUE nepexofa Ha pajHanUOHHYIO CYWIKY cocraBug 1770 py6.
B roj. JDKOHOMUS Mo 3jeKkTposneprdu 326000 ket 4 (o6weft crou-
Moctbio 3260 py6.). Ilpu paguanuoHHOH CcyllKe CHU3WJIAch TPymO-
€MKOCTb npouecca.

15

6. NPHUMEHEHHE MHOPAKPACHBIX HM3JYYATEJEN OJ4
BOCCTAHOBJIEHHA CBHINYYECTH CMEP3AIOUIUXCA MATEPHAJNOB

Pabora npomMbllllIeHHBIX TpeANpHATHH, CBSA3aHHBIX C NOJYYCHH-
€M HaCHIIHHIX I'PpY30B XKeJie3HOJOPOXKHLIM TPaHCNOPTOM, B 3UMHee
BpeMsi Cepbe3HO OCJIOKHfETCA TeM, YTO NpU NepeBo3Ke TrpysosB B
yCAOBHSIX HH3KUX TeMIepaTyp 3HAUYMTENbHass 4YacTb 3THX TPY30B
nojaBepraercad CMEP3aHHUIO ¥ 3aTPYAHAETCS WX BHIIPY3Ka.

Oco6enHo CHJILHO cMep3aloTcsl pyAbl (Bcex BHIOB), pyAHBIE KOH-
UEHTPATHI, eCOK, YIroJb ¥ psaAn APYrdx rpysoB, KOTopbie 3ayacCryio
OpeBpallaloTcs B MOHOJUT, B CBA3H € 3TUM BHIIPY3Ka KX U3 Baro-
HOB CBA3aHa ¢ GOJbIINME TPYLHOCTHMY, C 3aTPaTodl [JMTENBbHOTO
BpeMeHd W 6OoJbIIOro KoJyyectsa pabouelt cuJbl.
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B cBsiaM € 3THM Y HAC B CTpaHe H 3a pyGexoM NpOBOIAHTCA
uenuifi psj MeponpuATHH, NpPEeNynpexparlux CMEep3aeMOCTb Chi-
Ny4ux I'Py30B, a TaKxKe paspaboraHpl yCTPOHCTBA, O6ecnevuBaoLiye
BOCCTAHOBJIEHHE CHIIYUeCTH I'DY30B, NepeBO3UMHIX KEJIe3HOJ0pOXK-
HbBIM TPAHCNOPTOM M NpUOHIBAIOIIUX B NYHKTH HA3HAUEHHS B CMep3-
uIeMcsl COCTOSTHUH.

B nopry Toseno (CIA) Guiia cMOHTHpPOBaHA yCTaHOBKA, 060-
PyILOBAHHASl TA30BHIMH TOpENKaMH MH(PAKPACHOrO H3JYUEHHs.

C ofenx CTOpPOH XKeJe3HOZOPOMKHOTO NYTH ycTaHOBHJAM 36 reHe-
paTOpOB M3JYUEHHS TAK, UTO HX JYYUH HANpAaBJEHb HENOCPEACTBEH-
HO Ha CTEHKH BAroHoB. TONJMBOM JJisl TOpeJioK CJHYXKHA NpONaH.

INpumernenue sToro cnocoba NO3BOJUIO PA30rpeBaTb CMep3UIHA-
Csl yroJib NMOYTH BABOe GHICTpee, ueM NpH pasorpese YIJsi NapoM
B TeI/IAKaX. 3arTpaThl HA TOIUIMBO CHHU3HJHCH NpuUMepHO Ha 40%.

B nopty Ty-Xap6opa (CILIA) 6uiia Takxe BBefeHa B 3KCIIya-
TAauHI0 YCTAHOBKA, NO3BOJIAIOIIAs PA30TPeBaTb CMEpP3IIyIOCs pPyay C
NOMOWIbI0 MHpPAKpACHHIX JiyueH JO TOJIHOrO BOCCTAHOBJICHHS ee
CBINYyYeCTH.

Kaxau# Baron oborpesasiu 48 reneparopos HH(GbpaKpAaCHBIX JYy-
uefi, CMORTUPOBaHHLIX Ha CHENHAJbHEIX INpPUCNOCO6JeHHSX (B Ba-
TOHHBIX No3uuHoHepax). ['eneparopul paborasu ma nponaHe ¥ NpH-
poxHoM rase. [a30BO3AYIIHYIO CMeChb HA BEPXHHX TreHepaTopax
3a)KHTaJU 3JeKTPOHCKPOBHM cnocoboM, a Ha OCTaJbHHX — BCIO-
MorateibHbiMH ropeskaMu. CmecuresibHble KaMepH ropejok o6opy-
JIOBAHB COJIEHOHIHBIMH KJallaHAMH C 3JIEKTPONPHBOJOM [Ji pery-
JUPOBAHHS TOjAa4Y¥ rasa H BO3LYXa, a4 TaKXKe CHCTEMOil aBTO-
MATHUYECKOTO OTKJIOUeHHsI Togaud rasa. DBoxossle reHepaTophl
HHdpakpacHHX Jyued 3TON pyIropa3Mopakdpsaloliell YCTaHOBKH OT-
JHYAIOTCSl OT TeHepaTopOB, YCTAHOBJEHHbIX B NPEIBIAYILEM cayvae
MeHbIIHMH pasMepaMH W 3HauMTesbHO 6oJibluefi MJIOIIAAbIO Kepa-
MHYeCKHX Hacajok. liaMeHeHHe KOHCTPYKUHH GOKOBHIX I'€HEpATOpPOB
JaJjil0 BO3MOMXHOCTb PACHOJOXHTL HX B HHXHUX panax OJHxe K
CTeHKAM BarOHOB H HaNpaBUTh NOTOK HH(ppaKpacHHIX Jayuefl Ha
yuacTkd HauwboJgbliero npoMepsanus pyau. Ijsi o6ecneueHds KOH-
LHEHTPUPOBAHHOIO HaNpaBJeHUda HH(PpaKpacHuWX Jyueil Ha oborpe-
BaeMble MMM CTEHKH BaroHoB W Ha pyAy OOKOBble W BepXHUe rene-
paropu o6opynosaHns napabojHuYeCKUMH OTpa)KaTessMH.

YcranosKa 151 pasorpesa cMepauiefics pyabl paGoTaer cjaenyio-
muM 06pasoM: NpH nojaue BAroHOB C PYAOH R yCTaHOBKe ompee-
JSIOT TOJIIMHY CMep3lleHiCsi pyasl, 3aTeM onepaTop, NOJYYHB CO-
o6lleHUe O NPUGHTHH PYAH H CTENEHH ee CMep3aeMOCTH, aBTOMATH-
YecKH OTKPHIBaeT BOPOTA YCTAHOBKH M BKJIOUaeT CUrHAJ Ha nogauy
BArOHOB HA MECTO pasorpesa.

[lo oXOHYaHUM NOJAYHd BATOHOB N0 CHENHaJbHOTO YIOpa omnepa-
TOp 1O TPOMKOTOBOpSILeH CBfA3H j4eT yKasande oOCHYKHBAOWEMY
NepCcoHAJY OTCOeNHHHUTb OT BATOHOB JIOKOMOTHB M NOKHHYTb 3jaHue
ycranoBKH. Bopora B 31aHHe OH MOXeT 3akpHTb NIOCJTE TOro, Kak
JOKOMOTHB GYJer ynaJieH OT 3fanus npuMepHo Ha 10 x. 3arem omne-
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paTop MepekJiouaer pefle BPEMEHM NOAAuM ras3a Ha NO3HIHI, COOT-
BeTCTBYIOLIYI0 TOJIIMHE CJ0OA CMEep3lledcsa pyabl, ¥ INPUBOIUT B
JelicTBUe NpOrpaMMHOE YINpaBieHUe DaGOTON YCTaHOBKH, KOTOpOE
HOCAe10BaTeNbHO BKJOUAET INPUBOALI BarOHHBIX HO3WUIIMOHEPOB U
HX BbIABHXHBIX paM, a TakKie NPUBOJbI BO3MYyXOLYBKH U COJIEHOU-
HbIX KJ1alaHOB /s MOAaYd BO3[AYXa W rasa B CMeCHTeJNbHbBE Kame-
pbl reHepaTopoB. [Ipy 3TOM CHrHaJbHBIE JaMMbl Ha NyJabTe YNpas-
JeHMs MOKa3blBaloT ONepaTopy, YCTaHOBWIUChH JU BarOHHble [O3U-
HMOHEPDl U BbIJBUXKHBIE paMbl B TpeGyemoe NOJIOXKEHUE Y KaxKIOro
BaroHa B OTHenbHOCTH. B mnpomuecce pasorpesa cmepsuwefics pyabl
48 reHepaTOPOB U3AYyualT O0Koso 100 ThiC. KK@A(Y.

Temnepatypa BO3gyXa B 3JaHuUM ycTaHOBKHM kosebgercs ot 0°C
Ha yposHe mosaa g0 90°C Ha Bbicore 4,6 #. B pesyabTaTte Hab/a10-
JeHU#l 3a XONOM pa3orpeBa pPYyAbl GHJIO OTMEUEHO, UTO LUPKYISIUST
¥ HH3Kasl TeMOepaTypa BO3[AyXa Ha ypOBHe 1I0Jla He OKa3blBAKT CY-
IIECTBEHHOrO BJMSIHUS Ha MHTEHCUBHOCTb Nepejauy Tensaa uHOpa-
KpaCHbIMHU JiyuaM¥ Ha CTEHKH OOOTpeBaeMbiX UMM BaroHOB.

[1pomoaXKUTENBHOCTL pa30rTpPeBa 3aBHCUT OT MOIIHOCTH TOTOKA
MH(paKpacHBIX Jjyuell, KpyOIHOCTH W BJaXKHOCTM DYAbl W TOJIIIUHEI
cMmepaueroes cios, Ha pypopa3mopakuBaloLIYi0 YCTaHOBKY B HOp-
ty Ty-XapGopa nomawT BaroHbl ¢ pyaof#l, TOJUIMHA CMep3lLIerocs
cnosi Kotopo#t cocrasaser 50—125 mau.

[To vcreuenyu 3agaHHOrO BpeMeHW pasorpeBa pyabl NPOTpaMM-
HOEe YCTPOVWCTBO Ha NYHKTe yilpaBJeHUs aBTOMaTHUeCKH OTK/IKOUaeT
fojauy rasa, BBIKTIOUAET BO3NYXONYBKY YW BO3BpalIaeT B UCXOQHOE
NOJIOKEHe BarOHHbIe NO3UNUOHEPH W MX BBIABUXHBIE paMBl, HOCHe
Yero ONepaTop MOXKET OTKPbITh BOpPOTa B 3MaHUM YCTAHOBKY U
BKJIIOUUTh CHTHAJ Ha NOfauy JOKOMOTHUBA MJ YLaJCHUA BaroHOB
¢ pasorperoil pynof.

Ecsnu BaroHHble NO3UNMOHEDPHI WX MX BBIIBHIKHBIE pPaMbl HE BO3-
BpPaLalOTCs B UCXOMHOE T0/I0XKEHNE, BCJAEICTBUE UeTo Heslb3s NOAaTh
JIOKOMOTHB, TO WCHOMb3YIOT DPYYHOE YOpaBieHue paGoTo# rerepa-
TOPOB W BaTOHHBIX MO3MIIMOHEPOB.

C BBOgOM B 3KCIVIyaTalWio PyAOpPa3MoOpaKuBalouleli yCTaHOBKH
Obl1O0 3HAUUTENTbHO YCKOPEHO BbINIOJHEHWe paGoT MO neperpyske py-
OBl C KEJe3HOJOPOKHOTO Ha BOJHBIN TPAHCIOPT, COKpaLIeHO BpeMsi
OpOCTOsl BaroHOB, YMeHbLIeHAa YWUC/JAEHHOCTh IlepcOHa/sa, 3aHSATOTO
Ha pa3orpese W BBITPY3Ke DPYIbl, a TaKxke CYLU[ECTBEHHO CHUKEHBI
pacxonsl Ha pasrpysky saroHoB. Ha arsomepauyonnoii $abpuke
3agoga Omnaiites Cralitc Crun Kopn B Slnrcryne (CIIA) Bsegena
B SKCIVIyaTalMIO YCTaHOBKa [Ji51 pa30oTpeBa CMep3IUUXCS B Kese3-
HOJOPOXHBIX BarOHax yIJyisg, KOKca, NOJOMUTA, U3BECTHSIKA U IlecKa
UHQpaKpacHbBIMU JIyUaAMH.

YcraHOBKa pa3MemjeHa B TeluisiKe, NpeacTaBasiomeM co6oi Jer-
Kyl KapKac ¢ OGLIMBKON w3 JsuctoB pudaenoro amomunus. [azo-
Bbl€ H3JydaTes M CMOHTUPOBAaHB Ha MeTajJuuecKuX pamax, Npu-
KpeIUIeHHbIX K CTeHaM M MNOTOJNKY Temjsika, a TaKike MexXny
penbcaMy 1Oj BKaThiBaeMblM B TellIAK BaroHOM. M3anyuatenu pas-
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MellleHbl B TENJISIKEe ¢ YyueTOM OcOGeHHOCTEH cMep3aHus MartepuaJna
B pa3HBbIX YacTAX BaroHa: IIOBaTOHHbie W3jyuaTesd, TpeLHA3Ha-
yeHHble 1/ pa3orpesa MaTepuaJsa B KapMaHaxX pasrpy3OuHbIX JIO-
KOB Y y HaKJIOHHbIX CTEHOK BaroOHa, BBIIE/SIIOT OKOJO I MJH. KKaA[4;
W3jyuaTesy, CMOHTHPOBAHHble Ha CTeHaX TelViAKa I/ pa3orpesa
matepuana y OOKOBBIX CTEHOK BaroHa, BbIAEAAIOT  OKOJIO
500 Thic. KK@Af4 M BepxXHUE WM3JyyaTeNH, UCHOJb3yemble ISl Paso-
rpeBa BepxXHEH KOPKM CMep3lIerocsl Tpysa, BbIIENSIOT 75 THIC. KKAA[4.

[Tynpr ynpasienusi yCTaHOBKOH HaxOQUTCA BHe Telljsika U 00-
cayXuBaercd OJHUM pabouum.

3ac/iyXKuBaer TaK:xKe BHUMaHUS (paHUy3CKuil ONBIT pa3M0pa-
JKUBaHUS CLIIYYUX TPYHTOB B BaroHax nytem oforpeBa MX ra3oBbl-
MM MH(ppaKpacCHbBIMH HM3JyuaTesnsiMd., YCTaHOBKa WUMEeT NJUHY 72 M
d JeauTcs Ha TPM 30HH: OOOTpeBaHue, OTTaHMBaHUe W pa3rpysKa.
TonnueoM ropenok MHPPaKpaCHOTO M3JNYUEHUS CJYXKUT KOKCOBbIH
raz ¢ Tensoroil cropanus 4900 kxax/x® v nasaenvem 100 um g00. cr.

B 1961 r. B Coerckom Coloze HauaauCh MCCAeqOBaHuUS 1o BOC-
CTAHOBJEHUIO CLINYYEeCTH CMEpP3IIUXCS TPY30B ¢ momouwbi HHbpa-
Kpacubix ayueit. C stoli He/bio ObIKM NPOBEACHHE ONBITHL C 3JIEKTPU-
4eCKUMH JlaMOaMu MHQPaKpaCHOTO M3JYUeHUs] A/ BOCCTaHOBJEHUS
CBIIyUECTU CMep3lueiicsl B BaroHeTKax rivHbl. [IpumeHenue jgamno-
Boro uHGppaKpacHOTO pas3orpeBa [AJS BOCCTAHOBJEHUS] ChIyuecTH
TVIMHBl OKa3aJjioch HepeHTalesbHbIM.

Uncruryrom MocrasnpoekT Obiu NpoBefeHbl sabopaTopHble UC-
cnefoBaHUsA [0 OTTaUBAHUK CMEP3LINXCS TPY30B Ta30BLIMU TOpEI-
KamM¥ MHE$PaKPaCHOTO U3JyUeHUS.

Insi poBemenysl MccaenOBaHU#l OBITY B3ATH CJAENYIOIUE MaTe-
pMaJH: XeJe30pynHblil KOHUEHTPAT, ariopyna, pyna KpUMBOPOXKCKas
Yl IeCOK CO cpenneil paaxuocTbio 10%.

OO6pasubl U3 yKasaHHBIX MaTepuanos pasmepom 40X40X40 cxu
3aMOpaKuBaJuch B ClenUaJbHOM XOJOAUJIbHOM wKady., MOHOMUTHI
noMelasuch B Kejie3nblil UK CO ChEMHON OOKOBONl CTEHKOM, UTO
NO3BOJAAO NPOBOAMTL UCHBITAHUA HpPU HENOCPENCTBEHHOM BO3fel-
cTBUY MH$pPaKpacHBLIX Jyueil Ha NOBEPXHOCTb MaTepuasa WiH uepes
METaJMJINUECKYIO Y 1€PEBSHHYIO CTEHKY.

Temneparypa no pas3HbIM CceUeHUAM MOHOJWUTA ONpefessnach
XpOMeJ/b-KONeJeBbIMH  TepMoONlapaMH, 3alelaHHEIMM B MaTepuad.
PasMopaXuBaHue npou3BOANIOCH IPpU NOMOIIM ropenok tuna KI-3.

Kak Bugno u3 puc. 119, TemnepaTypHbie KpUBbIE B MOHOJHUTE
Ipy pa3orpeBe KOHIEHTpaTa, aryioOpydH U Nlecka HOCAT ONUHAKOBbIN
xapakrep. Ha puc. 120, 121 u 122 noka3ano pacnpepesnenyie tTemie-
paTyp B MOHOJINTE KeJe30PyNHOTO KOHLEHTpPaTa NPH Harpese €ro
yepe3 MeTa/JTMUecKyio CTEHKY U IIpH HeNOCPEeNCTBEHHOM OO yueHuu
noBepXHOCTH. KaK BUJHO M3 PUCYHKOB, IpOuecc pa3orpeBa KOHLEH-
TpaTa NPH HENOCPenCTBEHHOM BO3[E€HCTBUM WH@pPaKpPacHHX jyuei
Ha ero NOBEPXHOCTb MpoTeKaet Gonee 3HHeKTUBHO.

3aBUCHMOCTh TeMIlepaTypbl CTEHKM OT BpeMeHH Harpesa IIpH
pa3HbIX PacCTOSHUSIX [JO u3ayuartessl u3obpaxena Ha puc. 123. U3
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Puc. 119. TemnepaTypusle KpHBEIE MPH Pa3orpese MoHOIUTA
I — necox; I1 — arnopyna; /11 — konuentpar (Brnaxuocts 8—10%)
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Puc. 120. Pacnpepenedue TeMme-
patyp B MOHOJHTE JKeJle30pyaHo-
TO KOHUEHTpAaTa NpU Harpeee ero
1epe3 METaJIHUeCKYIO CTeHKY Ha
Tny6une 80 mm (BepxXHHe KpH-
Bole) H 160 mu (HHXKHHe KpHBbIE)
OT CTEHKH INPH PadJHYHOM pac-
CTOSIHHH [0 H3nydaTend. Biaax-
Hocte 8—10%
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Puc. 121. Pacnpenenenne TeMite-
patyp B MOHOJHTE »KeJe3opyn-
HOTO KOHLIEHTpPAaTa IIpH Hemocpel-
CTBEHHOM OGJy4eHHH Ha paccTos-
HHH 200@Ma 00 H3JTydaTends

1 —Ha ray6Hue 80 mm; 2-—va ray-
Gure 160 Mm OT NOBEPXHOCTH
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Puc. 122. I'ny6una otrausanus
MOHOJIUTA JKE€Je30PyJAHOr0 KOH-
IeHTpaTa ¢ BJaXXHOCThIO 9% npH
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Puc, 123, 3aBucuMocTh TEM-

HnepaTypbl CTEHKH OT BPEMEHH

HarpeBa H pacCTOSIHHSL A0
H3JyuateJasd B MM

I — merannuueckas crenka; IJ-—

nepepanHas  (GOpTOBasi  CTeHKa
Barona)

ropesxa
Bxmovena

-4

T

Puc. 124. Kpusble TeMmepaTyp B MOHOJHTE IIDH IEPHOAHYECKOH U
HenpeprIBHOM paGoTe ropeJiku HHPPaKPaCHOTo H3JIyueHHs (MaTepHal—
JKe/e30pPyAHH KOHIEHTPAT)

I — nepHogruecknft marpeB (BpeMs paGoTht 2 « 10 mun); Il — HenpepbIBHLIA
HarpeB (BpeMf paGOTH 2 « 45 mun)
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PMCYHKAa BHJHO, YTO TEMIEpAaTypa NOBEPXHOCTH JEPEBSIHHOH CTCH-
KM pacTeT no BpeMenn O6o0jlee HHTEHCHBHO, 4eM MeTaJlJIMYeCKOoH,
Jlaxke IpH MEHBIIUX MJIOTHOCTAX oOJyuenus (nmpu OGABIIMX pac-
CTOSIHHAX A0 HajdyuaTens). DTo obbsacHserca Oojee HHU3KOH Ten-
JIOTIPOBOAHOCTRIO AEpEBAa NO CPaBHEHHIO co cTajbio. Ha puc. 124
[IOKa3aHO pacnpejpejieHHe TeMnepaTyp B MOHOJHTE KOHIEHTPAaTa
IpH nepuopMuecKod M  HempepriBHOH paboTe HH(ppaKpacHOH
rOpeJIKH. :

Kak Buano u3 rpaduKa, npH NEPHOANYECKOM peXHMe BpeMs
paboTH ropeJKH 3HAUMTEJBHO CcoKpapiaeTcsi. Bo Bcex cay-
yasx nocje npexkpamnienus o6orpesa Ha6J107aJ0ch HNOBHIIIEHHE TeM-
mepaType OTTAHBaeMoOro MaTepuaJja Ho BCEM CJOAM 3a CUeT TemnJa,
aKKyMyJIHPDOBAaHHOTO METAJJIHYECKOH CTEHKOH M OTTasBIlell 4acThio
MaTepHaJa.

Ha ocHoBanuMHM NpoBejeHHHX HCHHTAHMH MOXKHO cHeaTh clle-
JYIOIIHE BHIBOJHL.

1. Bo Bcex cayuasix oG/yueHMSI CMEpP3IIMXCS MaTepHaJoB Npo-
HcxoaMT 3 ¢eKTHBHEIA pa3orpeB BepxHero ciod. Paszorpes mnocie-
AYIOUIHMX CJI0eB HEeT 3a cUeT TEIIONPOBOJHOCTH MaTepHaJa.

2. Ilocne BHIKJIIOUGHHSI H3JyHalollefl YCTAHOBKH INPOJOJIKACTCA
pasorpeB MaTepHasa B rjyOMHY 3a CYET TeIva, aKKyMYJHPOBaHHO-
ro MeTaJUVIMYeCKOi CTeHKoH, M oTTasBIIuX cjoeB. [losTomy mnepHo-
OMYECKHH peXMM DaboTH YCTAHOBKH fABJfeTcsl OoJiee 3KOHOMMY-
HBEIM,

3. Ilpu pasorpeBe cMep3lINXCAd MaTepHAJOB uepe3 MeTaJJHue-
CKYIO0 CTEHKY ropefkaMH HHppakpacHoro usnyuenunss KI'-3 paccros-
HHUe [0 u3JyuaTesedl FOJKHO HaxXOaMThcsl B mpepesax 100—300 mm,
NIPU HENOCPEACTBEHHOM BO3eHCTBHH HMH(ppPakpacHHIX Jyuell Ha MO-
BePXHOCTb MaTepuaJsa B npexenax 200—300 am.

Ha ozHOM M3 MeTalnypruueckKux 3aBojoOB OblIa CMOHTHpPOBaHa
3KCIIePHMEHTaJbHAasA YCTAHOBKA MO pPa3orpeBY CMEP3IUHXCS TPY30B
ra30BHMH HH(PaKPACHBIMH TOpENKaMHU.

dra ycranoBKa (puc. 125) mosBossieT pas3orpeBaTh CMep3IUHECH
TPy3hl B XeJ€3HOLOPOXKHOM INOJNYBaroHe rpy3onOfbeMHOCThIO 72 T
€ MeTaJUTHIeCKNMH 60pTaMHu.

Ona cocToMT M3 HHXHHX, BEPXHHX H GOKOBHIX MaHesNefl ¢ BMOH-
THPOBAHHHMH B HHX TOpenKaMu MH(QPAKpacHOTO H3JYyYeHHs THNa
F'HY-3 tennionpounsBogutenbuoctbio 6400 xxas/4 (Mo 1wecTh rope-
JIOK B KaXay10 naHesdb).

Huxnve, NoxBaronHeie naHenmy, NpefHa3HaueHHHE 118 06orpeBa
METaJJIMYECKHX JIIOKOB BaroHa, CMOHTHPOBAaHE HAa CNe[HaJbHBIX
NOABHXKHBIX HANpPaBJsomux. BepxHue NaHeJHM CMOHTHPOBAHH B
NOJABMKHOM paMe, NOABEIIEHHOA Ha Tpocax, NpeAHa3HaUYeHH IJs
oborpeBa mMarepHaa, HaXOASHIETOCA B Barope, a GOKOBHE HaXOAAT-
cA Ha nanTorpadax, o6ecrneunBalOmuX UX nepemenienue. JLjusa noHu-
JKCHMS [ aBjeHus NPHUPOAHOTo rasa ¢ 6 kec/em? no 130 mm god. cr.,
HeoOXoAMMOTO [JIi HOPMAaJbHOA PaGOTH TOpenoK, uMeeTcs y3en
peAyIHpOBaHHUS.
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3aKHranue TOPeJIOK OCYLIECTBJSieTcA OT 3JekTpocnupadeii. O6-
IMA pacxoj rasa Ha yCTaHOBKY cocrasjger 300 #?/u.

HcnbiTaHus YCTAaHOBKH NOKa3aJH:

1. Pasorpes cmep3merocsi KOHIEHTpaTa ¢ BJIaxHOCThIO 8—10%,
ra3oBHiMM MH(PaKPacCHBIMH H3/lyyaTeNsIMH 3HAUHMTENbHO COKpallaer
BpeMsl pa3MOpaxKMBAHUA N0 CPABHEHHIO ¢ Pa30rPeBOM B CYIIECTBYIO-
IWHX Tenasikax, NPH TE€X XKe yCJIOBHAX.
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Puc. 125. O6iunit BujJ, sKCIePUMeHTaJ LHOR YCTAHOBKU IO
pasorpeBy CMep3IUMXcsl CHIIYYUX TPy30B

2. IlpuMenenne GOKOBHIX MaHesedl ¢ MHOpPaKpacHHIMH H3Jyyare:
JSIMH /151 [IePeBSHHHX BAarOHOB HCKJ/IOYAeTCA M3-3a BO3MOXKHOCTH
BO3TOPaHuA AepeBa.

3. BepxHue naseaun ropesiox HeoOXOJHMO Pa3bEAMHATh AJs CBO-
6OHOTO BHX0/d NIPOAYKTOB CrOPaHHS.

4. UudpakpacHbie Jyud HE OKa3hIBAIOT BPERHBIX TEeMIeparyp-
HBIX BO3JEMCTBHH Ha CMa3ky OYKC H TODMO3HYIO CHCTEMY,
TEMIepaTypa KOTOPEIX 334 BpeMs pPas3orpeBa ocraercss B mpemenax
HOPMHI.

5. Ilocne BHIK/MOUEHMA YCTAHOBKM MNPOJOJIKAeTCHd OTTaHBaHHe
rpy3a B TeueHHe HeCKOJbKHX 4YacoB NPH moGOH TeMmnepaTtype Ha-
pyXKHOro BO31yxa 3a cueT Teljla, aKKyMYJHPOBAHHOTO TPy3oM B
npomecce oborpesa. [lostoMy pesecoobpasHo MMETh CHCHHAJ/bHbie
OTCTOWHbBIC NMYTH AN BHIAEPXKHMBAHMA BaroHoB MNepej BLITPY3Kof B
TeyeHne 2—3 4.
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Ha EHakHeBCKOM METaJJIypIHYCCKOM 34BOAE IO MPOEKTY HHCTH-
tyra JOXrunponunras Onijia MOCTPOEHAa H HCMEITAHA yCTaHOBKA HH-
(bpakpacHoro H3/JyYeHHs A/ OJHOTO BaroHa.

B kauectse H3jyuaTesefi OLUIH HCNOJB30BAaHH Ta30BHe OecnJa-
MeHHbie NMaHenbHble ropeskd THna I'BII-120 Koncrpykuus I'mnpo-
HedreMaiia, CHaGXKCHHble SKPAHHPYIOIUHMH METAJIHYCCKHMH pe-
WeTKaMH.

YcTaHOBKY CHAa0AH/IH BEDXHHMH H HHXHHMH H3JyYaTeJsIMH.
BepxuHe H3/ayuaTesH coOpaHel B TPH naHeaH. [IBe H3 HHX cOCTOAT
H3 10 wuajgyuarteseél Kaxpas.
IIpu -pasorpeBe rpysa B Ba-
roHe eMKocThio 93 T nojako-
Yajlach Masnaf NaHeNb, COCTO-
Alllasi H3 YeThipex TIopesoK
'BII-120. BepxHue mnaHe/H
MojBelleHH Ha Tpocax, BO
BpeMsi paGoTH OHH OIYCKAIOT-
¢l B MOJIyBaroH NpH HOMOIIH
Je0ef0K ¢ 3JEeKTPOIpPHBO-
JIOM.

JlJs npeloTBpallleHUs BO3-
TrOpaHusl BHYTPEHHUX CTEHOK
[epeBAHHOTO TOJyBaroHa Ha
BEepXHHX MaHEJIAX yCTAHOBJEH
3KpaH u3 acOecToBOM TKaHH.
Jaa HuxHero oborpesa no-
Puc, 126. O6muit Buj sKClepHMenTaqbHO#l  JIYBATOHOB  KpOME TOpeJIoK
YCTAHOBKH ¢ GOKOBBIMH H3Jy4aTelsiMH IIO ’'BI1-120 yCTAHOBJIEHH roped-
pasorpeBy CMep3lIUXCA CHIYYUX TpPYy3oB KM Tuna IOFF-IQO, KOTOpHe

HMEIOT Ppacxoj INPHPORHOTO
rasa 6 x3/« npu nasnenuu ero nepen popcyHkoit 1,9 kec/cu?.

JBa Tuna ropesnok OHLTM NPHMEHEHH AJ1Sl CPaBHUTEJLHBIX HMCIIbI®
TAHHI B SKCIIYaTAaIMOHHLIX YCJIOBHSIX C [e/bI0 BHIOOpa Hawjayuiie-
ro THTa TopesioK MpH NpOEKTHPOBAHWH NPOMBILIVIEHHEIX YCTaHOBOK.

HuxHue uaayuaTenu ycTaHap/JMBaJHCh HA TEJICKKH H NOABOJH-
JIMCh HENOCpPeACTBEHHO TOA JIOKH MOJYBaroHoB ¢ 3asopom 300—

380 mm OoT MOBEPXHOCTH JIIOKA, NPH 3TOM MOJ JIOKaMH, Dacnojo-

MEHHHMH Haj KOJIecHHIMH IlapaMH, YCTaHaBJIHBAJHch TIOPENKH
IOIT-120, Tak kak B 3azop Mexny peOopaoli Kojeca M KpIOKOM,
- (PHKCHPYIOLUM JIIOK B 3aKPHITOM INOJIOXKeHHH, ropeqka I'BII-120 ne
pOXOAMJIA.

O6wuit BHA ycTAHOBKM NMOKa3aH Ha pHc. 126. Cxema pacnosioxe-
HUA TEPMOMETPOB COTPOTHBJIEHHUSA 1O INyGHHE 3arpy3kH (TOUKH [—
7) ¥ rpadUK M3MEHEHHS TeMIepaTyp Mo Macce KOHmEHTpaTa H300-
paxeHn Ha pHc. 127.

3a nepuoj HUCHBITAHHH GHLJIO pa3orpeTo MATh MOJYBATOHOB C KPH-
BOPOXCKHM KOHIIEHTPAaTOM H ORMH INOJIYBATOH C KpHBODOKCKOH py-
poh. Cpennsas BJaxHOCTh KOHpeHTpaTa cocrasassa 10%. Ipu He-
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NbITAHHAX YCTAHOBKHM pa3orpeB MOJyBAaTOHA CO cMep3ilefics XKeJses:
Ho#l pynmo#i mnpojponmkadca 2, a ¢ KoHuenTpatoMm — 3 4. Iloche
BBIK/IIOYEHHST YCTAHOBKHM B TOC/JCAYIOmHe 2—3 4 NpOHCXOAWIO OT-
TaHBaHME CPEelHETO ¢JIoA Ipy3a B BaroHe. B TeueHHe Bcex HCNBITA-
HHI TeMmNepaTypa OyKc TOPMO3HHIX YCTPOHCTB H METaJJIHYECKHX
yacreli BaroHa He OAHHMAJAach BHIIE JONYyCcTHMOM.

4
> |
: \ <
3
. N 18
\ §
=
S
o501 |
2\ !
T
A t
t >
w i G Puc. 127. Cxema pacrnonoxenus
s’ _ J < TEPMOMECTPOB  COIPOTHBJEHUSI IO
3 et 550 ray6HHe 3arpyskd IOJIyBarona
= ; .
[ 0 2 7 -— CXeMa PpacCIOJNIOXKCHHA TePMOMeTpOoR
8 g CONPOTHRJIeHHS 10 TrJyGHHe 3arpysKs:
[n e ! — KOHTYp CTeHOK nONyparoma; 2 -— KoH-
s} \\; R TYD rpysa; 3 -- IHO Baroma
D Za 6 — rpaduK H3MeHeHHs TeMIEPATYpPHi IO
%- Macce KOHUeHTpaTa: J--uepes 2 ¢ noc-
2 o ne OKoH4aHHs o6Gorpesa; 2 -— KOHel| pa-
5

2 3 &

3orpesa; J-- Hauas0 pasorpeca
Touku samepod

K HejpocrarkaMm yCTaHOBKHM CJGAYET OTHECTH HEeBHICOKHH
K. n. . ropejok I'BII-120 (pammammueli nepemaercs Tojbko 30%
TenJa).

Topenku IOI'T-120 npu MX HWKHEM DACIONOKEHHH HEOGX0ZHMO
3allMIATL OT 3arpsA3HEHWs CcHNyYyuM MaTtepuaJdoM. [1nsa oborpeBa
MIOKOB BaroHa HEoOGXOAMMO UMeETh TOPEIKM C usayuyamolleli meran-
JUUECKOH NMMOBEPXHOCTHIO. .

Ha onno#t 'POC 6nila McnbITaHa ONMBTHAf# YCTaHOBKA s pas-
MOpaXHBalMg MOJyBaroHa C yrJieM rpy3onofbeMHOCThIO 93 T.

[ns oborpesa crenok ¥ TOPIOB BaroHa OHUJIN IDUMEHEHH TMaHe-
A¥ C Ta30BbIMM TropeNKaMM undpaxpacnoro usnayyesusa tuna [1I-1
(Kpacnonapckoro 3aBoaa), paboratolilne Ha NpUpOAHOM Tase ¢ Tell-
notoit cropanus 8500 xxaa/m® npu pabsenun 155—185 mm g0d. cr.;
TEMJIONPOH3BOAHTENbHOCTE Topedkn 3000—3500 xxas/4.

Bcero B ycraHoBke umeercs 16 namenel, B KaXAy0 H3 KOTOPHIX
BMOHTHPOBaHo o 16 rapeok.
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[lanenu GoOKOBOTO pa3orpeBa MMEIOT BO3MOXKHOCTL nepeMeniarth-
cA NepHeHAMKYJSApHO OT BaroHa, ycTaHaB/IMBasch Ha Jo60M pac-
CTOSIHWM OT GOpTOB BaroHa B Npexenax 300—1450 mam.

Jns HarpeBa aHWIA BaroHOB OBy NPUMEHEHH OJIOKM MH(Gpa-
KpacHeix ropedok BI'M KoHCTpykumw wHCTMTYTa Iunponuwuras,
yCTaHOBJEHHHE HAaK/JIOHHO BHe rabapwros Barowa. Ha mmanax
MeXJy peabcaMu OBIJIM YCTaHOBJEHH Tra3oBHe MJIaMeHHBEE TOpeJKH
CO BTOpWUHEIMM M3jyuaTensimMu. Pasrpyska BaroHoB ocyillecTB/si-
Jlach Ha BarOHOONpOKWILIBATeAX.

HcnuTanue ONBITHOW YCTaHOBKM IOKasallo, 4TO cPejHee Bpemd
MJICHOYHOTO pa3MOpaKMBaHWA YIJiig B MoJdyBaroHax c Merajjuye-
ckuMu Gopramu cocraBaser 15—20 mun. Ilpu 3TOM nileHOUHOE pas-
MOpaXMBaHWE 0KasaJoch JOCTATOUHHEIM JJ/1 pa3rpy3ku BaroHa Ha
BarOHOONPOKU HBaTe e,

3apyO6exHHl ONBIT W AaHHEE, NOJyuyeHHHE y Hac B cTpaHe, ro-
BOpPAT O TOM, YTO BOCCTAHOBJIEHHE CHINyUeCTH CMEpP3IIUXCA Tpy30B
C NMoMoILblo MH(ppaKpacHHX Jyuel MoxeT OHTb OofHUM ¥3 3ddek-
THUBHEHIIMX U SKOHOMHYECKM IeJlecoobpas3HHXx crnocoboB, yCKopsio-
IIMX pa3rpy3Ky BaroHoOB B 3UMHEE BDeMs.

7. MTPUMEHEHHE HH®PAKPACHbLIX H3JYYATEJEN
NMMPU 3EMJIAHBIX PABOTAX

Hccaenopanack BO3MOXKHOCTh OTOTpeBa MH(ppPaKpacHHMY Jyda-
MH Mep3JIoro TpyHTa Ha I0JeBOM CTEHJe, TA€ TPYHT COCTOSI |3
JBYX cJioeB: nepBHH TomuuBaol 30—35 cu (pacTuTenbHas seMJis Ha-
CHITHOTO XapakKTepa) BJaxHocThio 27% u BTOpoi ciioft Ha rayGune
35—75 cm (CyTJIMHOK) BJaXkKHOCThIO 15—229.

BepxHuil ypoBeHb IpyHTOBHX BOJ Ha yyacTKe Haxomwics Ha pac-
crostaui 1,6 4 oT nmosepxHocTu 3eMau. [loBepxHocTh mouswmi, Npen:
YCMOTpeHHOH pJif HeNmocpeACTBeHHOTO 00JyueHMs, Gbijla TNOKpHTA
TpaBAHOW pacTUTeJbHOCTbIO. TOJI{MHA CHErOBOTO IOKPOBa M0 pac-
4lCTKM YydYacTKa cocTapiasina 22—25 c¢cm, raybGvHa npoMep3aHud
rpyHTa 40 ca. :

I'pyHT mnporpeBalica ra3oBHMM MH(PPAKPACHEIMH TOpeJNKaM# C
KepaMuueckuMu ualyuyaresiMu. Temso pacripocTpaHsock B ToJile
IpYHTa ¥ paciilaBJsJio IOYBEHHLIH Je].

[Tpu oxnoc0fiHOM OTTauBaHWM TOPENKO# C TENJIOBOHW Harpy3Koil
6700 Kxaaf4, ipy paccTOAHHM MEXAY H3JyYaTeseM W MOBEpXHOCTHIO
rpyHTa 12 cm, temnepatype Hapy:kHOro sosgyxa 0°C u ckopocTu
seTpa 7—9 m/cex mporpes rpyHTa Ha raybuHy npoMepsanus (40 cm)
npou3soriesn uepes 6 «. *

[Ipu mocnoiinoit nepenave tenJya (roJmvHa caos 10 cu) oTTau-
BaHWe IpyHTa Ha BCIO TAyOHHY NMpoMep3aHud NpoM3oulio uepes 24
mocjie Hauyajia paboTH TropefKu, T. €. CKOPOCThb NporpeBa cocTaBuia
17 c¢m/4, a naomagb 3¢dekrusHOTO riporpeBa rpyHta 0,87 2. O6b-
eM OTOrpeToro rpyHTa 3a 3ToT repuop cocTapuad 0,35 #3, T. e. B 14
orrauBadno 0,175 #° Mepasoro rpyHTa.
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[Ipu npomssoputenbHocTH ropeikd 0,29 m3/4 pns oTorpena
| m® Mmepajoro rpyHTa pacxoi CXKHMKEHHOTO TpomaHa paBHAJCH
1,65 x3.

YcraHosseHo, uTo MH(paKpacHHE ra3oBhie M3JydyaTesNH, Mpume-
HAEMHC [Ji51 OTTauBAHUS MEpP3JIOTO TPYHTA, MO3BOASIOT COKpPaTHTh
CPOKH BbIIIO/IHEHHA TOATOTO-

BUTEJIBHBIX 3€MJAHHX pabor B T6%

4—6 pas mo cpapHeruro c &0 ' i ' P
IpYTUMH BHAAaMu OoTTauBaHufd. W0 } -
Ha puc. 128 nokasano n3- |
MEHeHHMe TemmepaTypH rpyH- . L8
Fa TIpH OJAHOCIOMHOM OTTau- L ; ,
BaHMM. % il ™ 74
- 1. Tlpv Temneparype orse- 2}~ }
BOM HOBEpXHOCTH KepaMuue- o L .
ckoro Hacazka 900°C remme- [ 1! z
paTtypa NoBepXHOCTHOTO TpyH- J i N\
Ta B yCTaHOBUBIUCMCH Temio- I
BOM COCTOHMM cOCTaBWwia 4 \\
460° C. 1] AN
14 o N
2. TemnepaTypa rpyHTa [l Bl A
Ha ray6une 0,25 u pocturma 2 / l
25°C, a Ha raybune 0,5 #— 10} — : & _
3,6° C. Takum 06pa3oM, rpyHT 8 | _/ N
Ha Bcell r1yOHHE HpOMep3a- s ] } KSQ NN
SR
HUSA OTTasflL ] / AR AR
3. OrranBanve  rpyHTa / mi_
NpOH30LLI0 B rOPU3OHTANIBHHX 2 T AR R e e R o
iy gy ! Ry —
NJIOCKOCTAX KaxAoro cJos B 0 SR RO
3 S 4 5 67 8 9 100
CTonHbl OT TepnmeTpa peq)- NS Anumenstocms npozpeba 8 4
nextopa ropciaku Ha 0,25 u;

npu 3TOM 30h(GeKTHBHAA IJIO-  Puc, 128, 3aBHCHMOCTD M3MEHEHHs TeMIle-
mangk Inporpesa coctaBuJa patypbl TIpyuTa II0 BpPeMeHH IpPH ORHO-

1 M2 (OEHOCﬂOﬁHOQ oTTauBa- CJOUIIOM OTTauBaAHHH
1 — TemnepaTtypa Ha NOBEPXHOCTH rpyHTa:
Hue). 2 — 10 Xe, Ha ray6ume 025 M, 3 —To Me Ha
4, O6beM OTTaABILIErO TPYH- ' ray6une 5 m.

Ta NPH cpeaHel TenaoBol Ha-
rpy3Keropesku 6700 Kka.a/4vitupn PacCTOfIHMM MEXAY OTHEBO# I10-
BEPXIIOCThIO HACAKA ¥ NOBEPXIOCThIO rpyHTa 120 MM cocTaBui 0,34 3.

5. CKOpOCTh TIporpeBa cocTaBuaa 5,66 cufu.

[Ipeacrasnennnit Ha puc. 129 rpaduk Bhipa)caeT 3aBUCUMOCThb
rAyOMHBE OTTaMBaHuA CJOA TPYHTa OT AJIHTEJNBHOCTH HarpeBa INpH
MOCJAOWHOM M OFHOCMONHOM OTTanBauu. M3 paccMoTpeHusi 3TOrO
rpad¥ka BHIHO, 4TO NMPH ORHOCJOHHOM criocobe OTTAHBaHUSA TPYHT
NOJIHOCTRLIO pacrasAq depe3 6 « mporpeBa, a mpw NMOCJAOHHOM cHOCO-
6e —uepes 2 «; cKOPOCTh NporpeBa TPyHTa NpPU yKa3aHHOM mpogoJ-
MKUTEJBHOCTH TIO;THOTG QTOrpeBa MOCJOMHOrO OTTauBaHHA COCTaBMJIA
17 cmf4, T.e. B 3 pasa GricTpee, ueM IPU OAHOCJAOHHOM OTTauBaHHH.
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IMpu croumoctn | K2 CXKHXKEHHOro rasa 12 Kom. (HHaHCOBblE
3aTpaThl Ha pacxoi TOINIHBa s oTorpeBa 1| x3 rpyHTa cocTasst
npHMepHO 40 xorm. :

[Ipu aByx pexumax paboTH (TelIoBas HArpyska ropeskH
6370—7700 kxa4/u) noTeps Temnia ¢ YXOASUIMMH Ta3zaMH COCTaBHJIA
27,6—29,8%, a noTepH Tem1a B OKPYXKAIOMYIO CPeLy OT HArpeToro
Kopnyca ropenakd cocrasuwian 11,7—10,2%; k.1 a. ropenku AoCTH:
raja 609%.

YMeHbIIeHHe K. L A. TOpeJNKH npHu Gosbiiell TEmJIOBON Harpyske
0OBSCHSIETCS YBEJMYEHHEM IOTEph Tela ¢ YXOAAMMMH Ta3amu 3a

CYeT MOBHILIGHHS HX TeMIepa-
55 Typei Ha 40°C. Pesyabrath
50 D onpeseieHHs  TenJoBoro 0Oa-
441 nanca ropesks uEdpakpaco-

: P
"5 sl rO H3JyueHHs] TpPU OTOTpPEBC
b0~ g T Mep3JIOro TrpyHTa npnBeneHu
35 B TabJ. 34.

Ha puc. 130 npexcrasien
rpapuk  Hayuno-uccienosa.
TeNbCKOTO HHCTHUTYTA M0 Opra-
] HH3aUMH M MexaHH3auuu
crpoutesaberBa  (HUHMOMe),
XapaxTepu3yIOWHii  3aBHCH-
MOCThb KOJIMUecTBa TeIla, He-
00X0HMOTO 11 OTOTpEBa
1 m® wMepamoro rpynra or
cpenueit 3UMHEH TeMnepaTyphi
HapyXIoro Bo3fyxa TpH MpH-

Puc. 129. 3aBucumocTb TaySuHH OTTaW-  MelleHHH Pa3NHUHBIX CIOCO60B
BAHWAl C0SL TPYHT@ OT NAMTEABHOCIL  (rmgpnayg

narpesa IIpu OﬂHOCHOﬁIIOBI W IOCJOAHOM
o P OTTanuBaHHH Ha I‘pa(DHK Hariecernbl Tou-

KH, OJIyURIHEE (IPH OTArpeBe

TPYHTa ra3oBo#l ropesKoi HH-
HpaKpacHOTO HM3Jydelusi, COOTBCTCTBYIONIME CpefHEA TeMmeparype
HapYXKHOTO BO3/yXa 32 3WMHHH NCPHOA.

B ta6. 35 npuBefeHb TCXHHKO-9KOINOMHUYECKHE TIOKA3aTC/H MOJL-
roTOBKH Mep3JIbiX TPYHTOB Pa3fMHYHLIMH METONAMH OTTaHWBaHHSH.
[Ipu cpaBHHTEJNBHON OUCHKE NPOMOJIKHTEJBIIOCTH oTTausBanus | s
Mep3JIoro TPyHTa u3 gannex B Tada. 35 BHAIO, 4TO MCTON OTOTPEBa
rPYHTa ¢ MOMOIIbIO Ta30TOpPEJOYHHX YCTPOHCTB MH(Dpakpaclioro Hs-
NYJYEeHHS NO3BOJsIeT B 4—6 pa3 COKPaTHTh CPOKH MOATOTOBHTENIIHX
pabor.

HepocraTkoM MeToza oOTTaMBaHMS TPYHTOB Ta30ropesoYHbiMU
ycTpoiicTBaMM HMH(pPaKpacHoro Haayuenus spagerca HeboJbIIas
TOJIIIMHA cJosl OTTauBanus, pasHasa 10 cu. OgHakKo 3Ty BeNUYHHY
clefyeT paccMaTpHBaTh KaK YacTHBIfi clydaii, XapakTepHb# [AAd
NPOBENEHHOTO OMHTa. MoXHO NPHUMEHHTh Noc/ofinoe OTTauBaHHE
TPYHTAa Ta30BbLIMH M3Jy4aTelsMH c ToJIMHON caoa 20—30 cm, HO
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OcHOBHBIE De3yabTATH ONpEleJeHAs TemloBore 6GanaHca ropeknm

Ta6auua 34

Puc. 130. Ko/muectso temna, neobxoxumoe mpu OTTau-
BaHun 1 M3 MEp3JIOrT0 TPyHTa, B 3aBUCHMOCTH OT Cpel-
Hell TeMIepaTyPhl HaDPYXKHOTO BO3AYXAa NPH PasIHUIILIX
crocofax OTTauBallUs .
l—MeCTHHMH TeNJIAKaAMH; 2—FODH30HTaJleHMH 3JIeKTpoja-
MH; § — BepTHKaNbHLIMH SJIeKTPOAaMH; 4 — LHPKyAAHOHHBIMY
Hr/1aMH; & ~— ®JEKTPOHIJaMH: 6 — rAyGHHHBIMH  3JIeKTPOJAMH;
7 — ropeaxoi nmbpaxpacnoro H3JIyueHus -

Obosira- Einnuua Pessu
HaumenoBanue uelire u3mepe-
U 1 2
TemjioBasi Harpy3ka TOpPeJKH Q KKaA[4 7700 6370
Pacxox rasa . Cr M3y 0,35 0,29
Temnora cropanus C)KH)KBHHO"O ra3a Qx kxaa/m3 | 22000 22 000
Teopernueck HeoGxogumoe ajst To-

PCHUS KOJIMYECTBO BO3AyXa .. Vo M3/ m3 23,5 23,5
O6BbeM CYXHX NPOAYKTOB CTOPaHus Ver » 38,3 40,3
O6beM  BOZSTHHIX napos B OpPOAYK-

Tax cropaHmst . . . e VLo » 4,07 4,12
M3buitok  Bo3smyxa mox pediiekro-

poM TOpPCIKH e Qyx — 1,29 1,3
Temmepatypa yxonﬂumx raaoB Iyx °C 460 420
[Morepy Temna ¢ yXOmsMMK rasaMu gr KKaa(mud 6570 6090

» 2300 1760
To xe . . . . ... » % 29,8 27,5
lloTepu tenna B oxpy)Ka}ouJ.v}o cpezly ds Kxaafq 790 750
% 10,2 11,7
TeMmmepaTypa kopIlyca TOPCIKI ty °GC 179 170
Temmepatypa HapykHOro so3ayxa iy °C 5,4 5,4
[To/1e3HouCHOIp3yeMOe TCILIO q, kxaafv | 4610 3880
Kosdbduurent mosestoro aeiicrnus " %% 60 60,8
%0
-
§2-
80 V4
7 A
>
: 70 /3 /[ £
3 6 ~
g % [ A7 A 7
= 50 &
[>] 7 P -~ L~
S 40 A
g o6 e A 4
S =
S b A~ | S Pt
10 - - — §
0 0 T B 0 [) [
= J7 5750 5787 [ 12° 12,018 [Hume -1
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{IpH 5TOM CKOPOCTb OTTaHBaHHs OyjAeT MeHbllle, 4eM B IE€PBOM CJy-
yae (Ha rpajuke puc. 130 KpuBble CKOPOCTH OTTauBaHuS 3aUMYT
TIPOMEXYTOUHOE TOJ0oXKEHNEe MeXay KpuBhiMU [ u 2). Bribpath on-
THMaJIbHYIO BEJHYMHY TOJNMIMHLI CJIOSl NPH MOCJOHHOM OTTaWBAHHH
C y4eTOM 3aTpaThl BDEMEHHU U CPEACTB Ha yhajeHue TPYHTA U3 TPAH-
1Ied MOXHO JIMUIL TOCHe ONBITHOM NpPOBEPKH NPOMBILIICHHOTO ar-
perata npu pLTbe TPAHLIEH B 3UMHUX YCJIOBHUSIX KOMILIEKCHO# OpH-
ragoit pabouux.

[asi GoJiee mpaBuibHOH OmEeHKM 3G (PeKTHBHOCTH OTOrpeBa Mep3-
JIOTO TPYHTa Ta30BHIMH TOPENKaMH uHpaKpacHoro M3JyyeHusl MpH
noc/ofiHoM OTTaMBAHWM CJACAYET UCXOAMTh U3 CJeNyHOUIHX NoJoXKe-
HH:

1) paccmatpuBaeMmill croco6 NpUMeEHAETCS 112 aBapUMHBIX pa-
foTax — B 3TOM cJy4ae JKOHOMMYCCKUE 3aTpaThl Ha NPOU3BOACTBO
3eMJAHHX paGoT MOTYT He YUMTHIBAThcs, H00 MaTepUadbHEE YOMT-
KH OT BO3HMKUIEH aBapuy B OOJLIIMHCTBE CJAyYaeB BO MHOIO pa3
Gosblue, YCM CTOHMOCTb PCMOHTHO-aBapuMHHX paboT, no3TOMy pac
cMaTpuBaeMulil crroco6 oTorpeBa IpyHTa fABJsercd g0CTATOYHO 3(-
(beKTHBHBEIM CPENCTBOM NPH BHIMOJHEHHH 3eMJISHLEIX paboT B 3UMHHX
yCI0BUSAX;

2) mpepsaraeMulil crnoco6 NpUMEHSIeTCS NMpH CTPOUTENLHO-MOH-
TAXHBIX padoTax — B 3TOM cllyyae NPeBAJHUPYIOMUM TpcOOBAHHEM
AIBJISIeTCA CHUXKeHHe ccOCCTOMMOCTY [POU3BOACTBA 3€MJSHKIX pa-
60T, KOTOpOe TaKxkKe MOXKeT ObITh BBIMOJHEHO NPH CJACAYIOMEH opra-
i3auuy BeaCHUs pabGoT: KOMMJCKCHOH Gpuraac c TpeMs-4CTHIpLMSA
3eMJIeKomaMH NPUAAIOTC ABA NMEepeABHXKHEIX 'a30BEIX arperarta aJs
OTOTpeBa Mep3JIOoro rpyHTa, 06OPYAOBAHHBEIX ABANLATHIO M3JydyaTe-
JSIMH, OCYILCCTBAAOMIMX NPOTPEB yYacTKa Ha anaune 15—16 x; onun
BOMMTCJb yCTaHaBJAWBAeT NOcAefoBaTelbHO 06a arperaTta, OXBaThl-
Bas 1Ba yyacTKa TpaHuied oOmedt ginuuoit 30—32 m, BTOpO# arperar
ycTaHaBJauBaeTcss u4epe3 30 mux ¢ MOMEHTa YCTAHOBKY TI€PBOTO
(30 mun — Bpemsi, Heo6XoauMOe IJIS TMOABE3Ja arperata K TpaH-
lee, yCTAHOBKHM TOPEJIOK M BKJIOUEHUs UX B pabory); uyepes 30 mun
nporpeBa l-ro yuacTka Opuraza 3eMJICKOIIOB NPUCTYMaeT K PHTHIO
TpaHuIed, a MepBH# arperaT nepepoauTc Ha III yuacTok, u mocne
BKJIIOUCHUA TopesoK (depe3 | 4 OT HauyaJbHOTO BpeMeHM) HAUHHaeT-
ca nporpeB yuacTtka III. Uepes nocaenyromue 30 mun 3eMJICKOIMBI
nepexoasat Ha Il yuactok, a BTopoii arperat nepeBoautcs Ha I yua-
ctoX. Tak, BHIIOJIHSAS TPOTpeB TpaHLIEH 110 yYaCcTKaM, MOXHO obec-
NEYHTh HeNpephiBHOE pPhIThe TPAHUIEH C YYETOM 3aHATOCTH OTHAEdb-
HBIX paboYux HA YKpelsieHWM CTCH TPaHIled H JpYyruX BCIIOMOTra-
TEABHEIX ONepanusx.

B TaGs. 36 maercs conocTaB/leHHe OCHOBHBIX TE€XHHKO-3KOHOMH-
YecKHX nokasartesel cnoco6a 0TOTpeBa MEpP3JoTo TPYHTA C MOMOMIBLIO
ra3oBHIX FOPENOK HH(PAKPACHOTO H3/IyyeHHs, MPUHATHIX B MPOEKTE
H ITOJYYeHHHX NocTe BKCHepHMeHTaJIbHOH NIPOBEPKH HA II0JIeBOM
CTeHJeE.
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Ta6aunnwa 36

TeXHAKO-IKOHOMHYECKAe NOKA3aTelnm PA3NMYHBIX cnoco6oB OTOrpeBa
Mep3aoro rpyHTa

Beauunna

HaumeHoBaHHE Pa3swme pHocTn SKCMe PHMCH-

IpOCKTHas TadbHas

K. m. O. yCTaHOBKY 1) % 50 60,4

Temmepatypa OrHeBOH  IOBEPXHO- °C 850—950 900
CcTd fu

VYienbHast TennoBasl HArpyska ro- | KKkaa/cm®d 8 11,8
PCNKU G vom

VieabHele  TCILTONOTIOIMEHHSI TPYH- » 0,348—0,465/ 0,399
Ta Guora

PaccrosiHue MeXLy OTHCBOf NOBCPX- cM 20—25 12—15
HOCTbIO W3JyyaTelsi U IOBEPXHOCTbIO
rpyuta H

Mlupuna TpaHllen o060TpeBaeMOro M 0,8—0,85 | 0,9—0,93
rpyata B

Pacxon Temra Ha OTOrpeB MCP3Joro kkaa]m? 30 000 36 300
rpyHTa TIIpH  TNOCJIOAIHOM  OTTaHBa-
HHY Quoas

ToamynHa c¢j109 mpd MOCJAORHOM OT- M 30—40 10
TauBaHUH

IlpoaonxuTeNbHOCTD OTTaHBaHUsl ] 10 6
1 #% meps;oro rpyira npu mnocjofiHom
OTTAUBAHUU Tpo a1

Ilpou3BoauTe IbHOCTL ra3oBOrO  ar- Mm3/u 4,2 2,8
perata (20 rope;oK) IIpU YKa3aHHLIX
ycnoBusix Qarp

rJiaBa v

MPUMEHEHMUE TOPEJIOK HH®PAKPACHOIO U3JIYYHEHUSA
JJi1g LWEJEH OTONMJIEHUS U OBOTPEBA 3AKPDBITBIX
U OTKPDBITbIX MJAOIWAILOK

1. OCOBEHHOCTH OTONJEHHA TOPENKAMH HH®PAKPACHOTO
H3JYYEHHSA U BbHITEKAIOIUHE H3 HHX TPEBOBAHHY

3a nocleqHee gecATHIETHE 3HAUUTEJbHOE pacnpocTpaHeHHe I0-
JYYUJIY CUCTEMEl JYUUCTOTO OTOMJICHUS C MCHOJIh30BAHUEM Ta30BHIX
ropesiok uHppakpacHoro usiyuenus. B CoBerckom Coro3e Bce wHpe
HaXOAAT NpUMeHeHHe Ta30Bhie TOPEJIKH WH(ppPaKpPacHOTO U3JIyueHHs
(TUN) nnsa oTonsieHusi 3MaHHH JIETKOTO TUNA U GOJIBLIHX 00BEMOB,
a TakKXe OTKPHTHX Maomanok (kade, 3akycounrle ¥ NPOU3BOACT-
BEHHHIE [[EXU).

CyTh JYUMCTOTO OTOIJIEHHS COCTOMUT B TOM, UTO H3JyYeHUe B 06-
JacTy MH(PpPAKpacHOro cleKTpa, Nnonaaas Ha TejJo 4eJ0BeKa, NOTJIOo-
lwaeTcd UM H, npeobpasysich B TEIJIOBYIO SHEPTUIO, HATPEBAET €ro.
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IIpu sTOM OKpYyXKaMOIHH BO3AYX MOYTH He HArpeBaercd.

[ nydyuwiero moHMMaHHMA REHCTBHA JIYYHCTOTO - OTOIJIEHHS Ha
OpPTaHH3M uYeoBeKa HEeoOXORMMO 03HAKOMHTBCA C OCOOEHHOCTSIMH
TENJIOBHIX OMIYMIeHHH yenoBeKa M OHO-(QDH3HOJOTHYECKHX BOCIPHS-
TH# UM HH()PAKPACHOTO H3JTYUYEHHS.

H3BecTHO, UTO B pe3yJabTaTe >XKH3HENEATEJLHOCTH YeJOBEK He-
NpepHBHO BhIpaGaThIBAET TEIJIOBYIO SHEDTHIO, YaCTh KOTOPOH (OKoO-
Jo 20%) mcnosb3yeTcs Ha moJe3Hyno paboTy opraHu3ma, a fpyrad
yacth, okosno 80%, ymassieTcs B OKPYXAIOHIYIO CPeny.

CuuTaercsi, 4To B3pPOCJKLI} YEJOBEK B CIIOKOWHOM COCTOSIHHH BHI-
pabatmBaerT B 1 u 108—125 xxas tenna. IIpu ycunenso#i ¢pusnue-
CKoll paboTe TemsoBhIfe/EHHs UeJIOBEKA BO3PACTalOT CBHIUE
450 kraafu.

OTpaua yeJ0BEKOM Telia B OKPYXKAIOILYIO CPely MPH HOPMAJb-
HBIX YCJIOBHSIX M KOHBEKTHBHOM OTOIICHHH cocTaBisier: 25% (kKoH-
Bekuueil); 50% (uanyuennem); 229 (ucmapeunem) u 3% (muixa-
HHEM M IBHXKEHHEM).

Taxum o6pasom, TemIoNOTEPH JYYEHCTYCKAHHEM B 3TOM Clyuae
COCTaBJISIIOT IIOJIOBHHY BCeX TEIJIONOTEPh YeloBeKa M B 2 pasa mpe-
BEIIAIOT TEMJIONOTEPH KOHBEKIHET.

Ho Henassero BpeMeHH CYHTAJOCh, YTO TEIJIOBBIE OILYIIEHHS
YeJ0BEKa 3aBHCAT TOJBKO OT TaK HA3hBAEMOro TemoBoro 6ajaHca
ero Temsaa, T. €. OT TOTO, CKO/JBKO TelJia YeJOBeYeCKoe TeJo OTHaeT
B okpyxawomywo cpeny. [Ipy 3Tom He NPHHHMAJOCh BO BHHMAaHHE,
KakHM 00pa3om OTHAeTCH 3TO TEMIO M KaKOBO COOTHOUIEHHE TeMIie-
paTyp BO3AYyXa M OrPa’kAaiollMX KOHCTPYKUHMH HJIH TPEeIMETOB, He-
NOCPEACTBCHHO OKPYXKAIOMIUX YEN0BEKA.

IlocKo/IbKY OCHOBHBIM BHIOM OTOIVIEHHS 0 HENABHErO BPEMEHH
OBUI0 KOHBEKTHBHOE, TO M NPOBOIMBIIHMECS HCCJAENOBAHHS IO OMpe-
neneHnio KOMMOPTHHX YCJAOBHH AJ51 YEJIOBEKA MOATBEPKIAIH, 4TO
HOPMAJLHOE TEIJIOBOE OMIYIICHHE YeJIOBECK HCIBITHIBAET TIPH HEKOTO-
poM HHTepBaje TeMIepaTyp OKpyxkarllero so3ayxa. Hanpumep,
IJisl 4e/oBeKa, He BRINOJHAIOWIET0 (H3HYECKYI0 paboTy, TAKHM HH-
}EPBSJIOM TEMIIEPATYP OKPYKAIOMIETO BO3AYyXa NpPHHATO CUYHTATh

[Ipy cuMXKEHHMHM MM TMOBHILUEHHH 3THX TEMIEPATYPHHX IPENEOB
YEJIOBEK HCMLITHIBAET HENPHATHHE TEIVIOBhIE OMIYUIEHHS (B MepBOM
cilyyae oH 350HET, BO BTOPOM — €My XapKo).

B cooTBETCTBHH C STHMH YCIOBHSIMH M OBLIH YCTaHOBJEHBI HOp-
MBI OTITHMAaJ/IbHOM TEMIIepATYpPH BO3AYyXa BHYTPH JKHJIHX H OOHIECT-
BEHHBLIX TOMEIIEHHH.

C npumeHeHHeM JIYUHCTOTO OTOIJIEHHS] BO3HHKJO HeMmaJo TPYyA-
HocTell B ofecneuedH KoM¢pOPTHEIX YCJAOBHE aJf Jromell, Haxond-
[IMXCA B NMOMeNIeHHsAX, 06OrpeBaeMEix 3THM oTomennem. Habmona-
JINCh cJIyyaH, Korma, Kasajoch Obl, MPH OAMHAKOBEHX yCJIOBHAX 06o0-
TpeBa MOMEMIEHHH JYUHCTHM OTOILIEHHEM ORHHM JIOAH XXAJOBAJHCh
Ha xoJiof, ApyTHe —Ha xapy. MHoOToYHC/ICHHEE HCCeq0BaHHA NO-
Ka3ajH, 4To AJIF uyeJoBeKa He 0e3pas/MuHO, KaKHM CIIocOGOM emy
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nepenaeTcss MJAM OTBOXHMTCA OT Hero Temso. Tak, HanpuMep, okKasa-
JIOCh, 4TO NPH JiydyHCTOM oOorpeBe OOILHE TENJIONOTEPH YeJOBEKa
HECKOJILKO CHHMXKAIOTCS B CPABHEHMH C TEIIOMOTEPSIMH INIpH KOHJ €K-
THBHOM OTONJIEHHH. BMecTe ¢ Teém npH H3MeHEHHH crocoba oborpe-
BA H3MEHSETCS U ROJS TEMJONOTeph JYUCHCIYCKAHHEM H KOHBEKIL!-
eft (Taba. 37).

Ta6anma 37
Joan Tennonoreph 4YeN0BeKOM B 3ABHCHMOCTH or crocofa oTonmaeH: s

Mpu ayuncrom | IIPM KOHBCK:
oTonmAe HIH THBHOM
OTOMAEH 1

Tenaonotepu B KKka4/u

HanyueHnem 40 54
KoHnpekuneft 53 40
Hcnapennem 19 10

Htoro 112 114

M3 npuBefeHHBIX NaHHHIX BHIHO, YTO IPH JYYHCTOM OTOIMJIEHIH
Haubonbllasg 4YacCTh TEIWIONOTEPh OCYHIECTBJAACTCH KOHBEKIHel,
a TNpPH KOHBEKTHBHOM, HA0060pOT, HajayuyeHHeM. TakuM obpasoM, mpHu
JIYUHCTOM OTOIUIEHHH TEMNJOBLIE
OMLYyIIeHHSA YenoBeKa OyayT 6o-
Jiee OJATOMPUSATHHIMH, 4e€M INIpH
KOHBEKTHBHOM.

Hccaenosanusimu Oniiio ycTa-
HOBJIEHO, YTO AJS JOCTHXKEHHS
Kombpopra mNpH JYYHCTOM HJIH
KOHBEKTHBHOM OTOIJIEHHH HeoOl-

w &y
NS o
1

Tenno

~
(=1
T

Temnepamypa 6osdyxa 8 °C

X0AHMMO OOeCNeYHTh OInpejeseH- I

HO€ COOTHOUIEHHE TeMIIepaTyp 10t I 77
BHYTPEHHErO BO3/yXa H OTpax- 5 onodno

NAIOMHX KOHCTPYKuMil momeuie- i %

Hus (puc. 131).

W3 pucyHKa BHAHO, YTO MpH
JIYUMCTOM OTOILIEHHH [OTYCTH-
Mas pasHHiad MEXAYy TeMIepaTy-
poi1 BHYTPEHHEro BO3AyXa H OT-
paxkparlUX KOHCTPYKUHHE MO-
JKeT OLITh 3HaUHTENbHO OoJiblIe,
4yeM MpH KOHBEKTHBHOM. DTO 3Ha-
YHT, YTO NPH JYUHCTOM OTOIIe-
HHH KOM(OpPTHHE ycl08HS MOTYT OHTh obecreueHn npH Oojee HHU3-
KHX TeMIepPaTypax BHYTPEHHEr0 BO3/AyXa, UYEM NPH KOHBEKTHBHOM
OTOIIJICHHH NPH TeX XKE TEMIIePaTyPax OrpakAaroUluX KOHCTPYKIUHE.

Hccnenosanus MHOTHX THTHEHHCTOB H CAHTEXHHKOB IIOKa3hIBa-
0T, YTo PaboTocnocoOHOCThL YeJ0BEKa 3HAUHTE/IBHO BhIlIE IPH BRI

L i 1
0 5 10 15 20 25 30 35 %0
Temhepamypa cmeH 8 °C

Puc. 131. -O6aactd paundHoHaNLHOTO
TIIPUMEHEHHUsT JAYUHUCTBIX U KOHBEK-
THBHBIX CHCTEM OTOIJIEHUsI
I — xoudopruoro coctroauusa; I — Kou-

BeKTHBHOro otonacuuu; [IIl — aywucroro
oTOnNEHHS
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XaHHH HM Bo3fyxa C GoJsiee (OTHOCHTENLHO) HH3KOH TeMIepaTrypon
NpH OJNHHAKOBLIX TEIIOBhIX omymieHusax. Tak, Hanpumep, bBepdopz,
Kpenko u J[IKUJAKBHH NPHULIM K BBIBOAY, YTO NMPH HOPMAJBHHIX
KOMHATHBIX YCJIOBHAX penecoo6pasno, 4ToObl YENIOBEK AbIlIAJ BO3-
LYXOM C TemnepaTypoi Auup Heckoabko Buue 10° C, n6o 310 obaer-

yaeT 3IK30TepMHMUecKHe peak-

\

60— i 3 uun. HccaepoBaHusa coser-
Ll e 7 CKHX THrHEHHCTOB TakKxe IIo-
120 7 Ka3ajgu MoJIoXKHUTeJNbHOE BJIHSA-
> 100 £ HHe Ha TepMoperyadautio 1 ca-
< 80 i MOYYBCTBHE 4YeJIoBeKa IpH
g 60 { BIbIXaHHH HM BO31yXa cpaB-
Ayyucmoe omon- i -
40 S e HHUTEJBHO HM3KOH TeMMepaty

20 PaduamopHoe phL
omon/nenue [Tposenennpie M. M. 3Op-

0 1 [N 1 J
T % 182022 74 26 28 3 r;‘:o“ §;§‘§§‘H§§Ka3?§§,’m‘§8
Temnepamypa

> (50—60° C) Bo3myxa B ycio-
Pue. 132, HOTepH Telllla TeIIOM ueJlo- BUSAX HAaXOXJEeHHUA UeJioBeKa B
BeKa B KOM(MOPTHBIX yCIOBHSIX NOMEMmEEHH C  BHYTpeHHel
1 — nonubte OTepH B 3aBHCHUMOCTH OT TeM- e o .
nepar}ryphl oxgymeuuﬁ; 2 — noTepH npPH JYuu- TeMNEpaTypou 18 C npouc
CTOM OTOMNJEHHH; 3 — NOTEPH NPH KOHBEKTHB- XOlIPIT TIIOBBLILUIEHUE TeMHepaTy-

HOM OTONJEeHHH

pPbl KOXKHU /164, TPYAHM H CIIHHB
. ¥ TMOHHUXKEHHE €€ HA KOHEeUuHOo-
crax. [Ipy giauTesbHOM BABIXAHUM ropAYEro BO3/yXa NMOBHILANACE B
25 pa3 aKTUBHOCTh YIOJBHOH AHTUAPA3H,

HccnegoBanus, NpoBeqeHHbIC HHCTUTYTOM Mocra3npoexr, Takxe
nokasaJjiM, yto Ipu o6orpese NMOMEILEHUH ropelKaMH HH(pPAKPACHOTO
H3JyuYeHUs] HAWJIYyYLIee camouyBcTBue miogell GbiBaeT npu Temmepa-
Type Bo3myxa 13—13,6°C, 1. e. Hmxke obuwenpunarod 18—19°C.

BecbMa cymiecTBERIIBIM (HAKTOPOM B TEINIOOMYIIEHUAX 4eJ0BeKA
ABJIAETCA YPOBEHb €ro (pU3MUECKOH aesiTelIbHOCTH. TelLiosbigesenus
¢ yBenvueHueM (pU3HUECKON HArpY3KM MoryT NoBhicHThed ¢ 100 mo
450 xxas/d u Godsee. DTU M3OLITKY TEIIOBBLINCJACHUH AOJKHbLI OLITh
noralleHpl 3a cuer Nepegaud MX OKPYXKAIOMEH cpejge: NMyTeM KOH-
BEK[MY OKDYXKAIOMIEMY BO3AYXYy M JyueHCTyCKAHUEM Ha OTPaxKIaio-
IIME KOHCTDPYKIMHM HJAM OKpyXKawmue npeaMerel. Hauayumum B
5TOM cJ/lyuae fBjdeTcs npeoOjagaHue TemIoNoTeph 3a cuYeT KOH-
BEKIIUH.

ITpu JyyucToM OTOMJIEHHM KaK pa3s [0Jisl TEIIONOTEPh KOHBEK-
uMell ¥ yBequMyuBaercs. D10 JOCTUTAETCA, MO-BUIUMOMY, KaK 32 cuer
NOBLILIENIMS TEMIEPATYPH KOXHM, TAaK M 3a CUeT yBeJUYEHUd cKo-
POCTH [ABMXKEHUS BO3[yXa B HENOCPEACTBEHHOH OJH30CTH OT Tejaa
yeJI0BeKa.

Jlyudcroe oromsieHHe Tpebyer OT TepMODEry/IUpYIOIIero Aamnma-
paTa yeJoBeKAa MEHBIIMX YCHJIMH A/ NPUCTIOCOOISEMOCTH.,

Ha puc, 132 Kpuboit I npeacTaBieHyl o6LIME TEMJIONOTEPH HOD-
MAJBHO OMeThIM YeJOBeKoM (BK/IIOuasds M MCHAPEHWe) B 3aBUCHUMO-
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CTH OT TEMIIEPATYPLI OKDYXKAIOmeH cpeanl B YCJIOBHAX CAMONPHCIO-
co6aSIeEMOCTH; KPUBOH 2 — MOTepu TemJa uYeJoBeKa Tpu JYUHCTOM
OTOTIEHHH, 4 KPDHBOH 8— Te e moTepH, HO NPH KOHBEKTUBHOM OTO-
niesud. M3 pHCYHKa BMIHO, 4To KpHBas 2 GJuxke K KpHBOH I, T. e
yCJIOBHSA TEIJIONOTEPh NMPH JYUHCTOM OTOIUIEHHH GoJiee JieTKHe (6J11-
e K aBTOTEPMODEryJsiuiH), ueM NPH KOHBEKTHBHOM.

Ha puc. 133 nokasano pacnpegefesHe MexXay H3JydeHueM H
KOHBEKIIHEH Temna, TepsieMOro YeJOBEKOM IIPH ero NMOBePXHOCTHOH

40
on 3
ol 2 \a
Puc. 133. Pacnpelenende NOJHOTO 100 7 e NTTi
Temsla MeXAY H3AayueHHeM M KOH- g 80 XA 20
BeKuMel, TepAeMOro TenoM 4eJ0BEKa ~ 50
MpH ero MOBEPXHOCTHOK TeMIepary- § N
pe 24,5°C < 40 : <
< N\
/| — notepa Tenaa KOHBeKlHell; 2 — CyM- 20
MapHa® noTepA TemJa KOHBeKlUHed H H3- 10
JIYueHHeM npH JYYHCTOM QTOMNJEHHH; Ié ,5 /8 20 22 24‘ ?6

3 — TO Xe, NPH KOHReKTHUBRHOM OTONJeHHH

t°

temneparype (omgexabl) 24,5°C B ycloBMAX pA3HBIX TEMIEPATYP
OKpyxKarwmeH cpexpl.

M3 pucyHKa BUAHO, UTO eciu yesnoBeK Tepser 80 xxaal«, To pis
KOM(MOPTHBIX YCJAOBHI €ro CYHIeCTBOBAHUA NpPM JIYYHCTOM OTOILIE-
HMM HeoOXOAUMO TOIJepXKUBATH TEMIEPATYPY BHYTDEHHETO BO3NIY-
xa 19°C, a npu KousektuBHOM —20,7° C. M3 3rtoro caenmyer, uto B
JaHHOM ciyuyae OyperT yMEHbIIEHA NOTEPA TeMJIa TEJNOM uesoBeKa
3a cyeT KOHBEKIIMM, YTO C TOYKH 3peHMA (pM3UOJIOTHM cuuTaercs
IIeHOPMAJIbHBIM SIBJEHHEM.

ITpu o6uuHO# Temnepartype momelteHuit 15—20° C MoXKHO cuH-
TATh, YTO TEMJIONOTEDH BJATOBLIZENEHUEM He UMET GOoJbINOTO 3HA-
yenMs, TaK KaK OHM COCTABJSAIOT HE3HAUUTEJLHYIO BeJIHYUHY (OKO-
Jo 20 xkaa({4) W Npu 3TON TeMmepaType OCTAIOTCS NOYTH TNOCTOSH-
HEIMH. JIEKOHT ma)Ke cuuTaeT, yTo BJATOBBIZENEHHE UMEeT 3HAUEHUe
JIMUb TIOcJIe TOCTHUIXKEHUS OKpyrKaiomel cpemoit temnepatypsi B 30°
IOCKOJILKY De3Koe Bo3pACTAHUE BJATOBBIfEJEHHsS HACTYNAeT TOJh-
KO TocJie 3TOM TeMmmepaTyphl.

Caenyomum $akropoMm, BIHAIOMMM Ha KOMGODPTHHIE YCJIOBUS
YeJIoBEKa, fIBJAAETCA NMOCTOAHCTBO TEMNEPATYPhI OKPYKAKOMIETO BO3-
oyxa mo BeicoTe MomemieHus. [lo cyIlecTByOmMM HopMaM MaKcH-
MaJlbHO pollycTUMas pasHUIA B TeMIepATypax Bo3ayXa II0 BhICOTE
NoMmemieHds (oT MoJia 0 MOTOJKA) He MOJKia mpeshlwaTh 3,5°,

Kak nokaspiBaloT ucciefoBaHHs, JYUYHCTOE OTOIJIEHHE 1O CPAaB-
HEHHIO ¢ KOHBEKTHBHHM fnaer GoJiee PaBHOMEDHYIO TEMIIEDATYPY MO
BbicoTe nomemenus, Ha puc. 134 mokas3aHbl KpuBHE KoJieGaHUs
TEMIepaTyp Bo3AyXa NO BLICOTE OJHOTO M TOTO K€ NMOMEIIEHMS NpH
JAYYHCTOM U KOHBEKTMBHOM oTomseHuH. M3 pucynka BUaHO, yTo mpH
KOHBEKTUBHOM OTOIJICHHH, BO-NEpBBIX, TEMIEPATYpa MOJA H MOTOJ:
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Ka HHXKE TEMNEepaTypnl BHYTPEHHEro B803Ayxa BOJH3H HMX, BO-BTO-
PBIX, PA3HOCTh TEMNEPATYP BO3XYXa Y HOJA H NOTOJKA 3HAYHTENbe
Ho OoJibuie (~2°), yem npu JyyucTom oTomiesdu (~ 1°). 3t1o co-
3paet OoJjiee CHJbHBIE TOKH BO3RYXa

6 18 20 2 M 6 NpH KOHBEKTHBHOM OTONJIEHHH, OCO-
= Tomanox ~ OCHHO BOJIH3M DAaRHMATOPOB, 4YeM MPH
I JyuncToM. [ToCKONIBEKY npH KOHBEKTHB-

1 - HOM OTOIVIEHHU TpeGyeTcs MomaepIKH-
| BaTh OoJiee BEHICOKYIO TeMnepaTypy

/ BHYTPEHHETO BO37yXa, YEM NpPH JYUH-
l CTOM, TO CO3RAIOTCS HENPHUSATHBIE TOKH
fon BO3RyXoM BOJH3H QKoH Y gBepell. Ha
© 18 20 22 24 26 puc. 135 noxasann! KoseGanus TeMIc-
£or paTyphl BO3RYXa NPH JYYHCTOM H KOH-

: BEKTHBHOM OTOMNJIEHUH B 3aBUCHMOCTH

Puc. 134. Koaebam:ic tomne- OT DACCTOSIHMSI TOUEK 3aMepa AO OK-

patypel BO3LyXa II0 BbiCOTe 7 - -
howewmenna npw aymcron 1 1A M3 pucyHKa BHRHO, 4TO NpPH KOH

~y

KOHBOKTHBHOM OTOILTCHAH BEKTHBHOM OQTOIUIEHHH TeMNeparypa
! — nyuucToe NOTONOYHOEe OTomae- Bo3nyxa NOHMXKACTCS C YAAACHHCM °T
HHe; 2 — KouBeKTHBHO® (pazHaTop- OKHa Ha paccrosiiud po 50 cu. Pas-

HOE) OTOIJeHHe HOCTBE TeMmepaTyphbl Ha 3TOM paccTos-

auu pocturaet 4° C. 3amepni Npou3Bo-

AHIIACh NPY ONUIIADHOM OCTEKJEHHH II Hapy»KHO# Temnepatype 2°C.

Briio ycraHoBieHO, 4T0 MOBEPXHOCTHASI TEMNEPATYDA OKOH NPH
JIYUHCTOM oTomsieHMH Ha 3,5° C HHXKe, ueM NPU KOHBCKTHBHOM.

H3 Bcex ¢akrtopoB, . 2% :

BIHAIOMMX HAa KompopT- o f Lo |1

HHe yCJIOBMS, NPH JIyuH- 22lL T T+
CTOM OTONJIEHHH BCE XKe 20l 9 T
naubosiee Ba)KHBIM clle- 1811

KyeT CUUTATh NJIOTHOCTh
(mo3y) obayueHus ueJio-
BeKA H CHeKTpaJbHBIA
cocTaB 3Toro o6Jayue-
Hus. 8
K coxanenuro, HMe-
olllMecs B 5TOM Bompoce

Temnepamypa € °C

10 20 30 40 50 &0
Paccmosnue om oxng 8 cM

HCCJICIOBaHUS eIe He Puc. 135, KoseGanue reMnepatypel Bo3ayXa B
NAI0T NOJHOA M scHOM 3a8BUCHMOCTH OT PacCTOHHA 10 OKHa
KApPTHHEI BO3AedcTBUSA ' 1 — KOHBEKTHBHOE OTONJeHHe; 2 — JYwHCTOe OTOmAe-

HA ueJOBeKAa HH}pa- ne

KPACHOTO H3Jy4YeHHS B
0COOEHHOCTHY H3JIyYaTe/IsiMH, 3AHHMAIOIIMMU CpEenHee MoJIoXKEeHHe
Mexay «TeMHHMH» (10 700—750°C) u «cBeT/IbiMH» (CBbilIe
2500° C), K KOTOpHIM OTHOCATCS TA30Bbie TOPEIKH MH(DPAKPACHOTO
H3ayuyeHHs. B ony6iMKOBAHHBIX XKe NAHHBIX PA3/JMYHBIX UCCJEROBA-
HHH ¥ AaBTOPOB HepenKo HMMeeTcsl PAR NPOTUBOPEUHil M HesicHOCTel.
‘Hnorpa 3aKoHOMepPHOCTH, OTHOCSLIHECS] K CBETOBOMY WJIH OJU3KOMY
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K HeMY KODOTKOBOJIHOBOMY HH(PAKpPAaCHOMY H3JyYeHHIO, MeXaHHYe-
CKH DACMPOCTPAHSAIOT HA NJIMHHOBOJHOBOE H3JyYeHHE, YeM BHOCHAT
nyTaHHILY B BONPOCH HCNOJIb30BAHHS HHDPAKDPACHOTO H3NYUeHHS L
Tex WJH HHBIX [eJiell, H 8 YAaCTHOCTH, IS OTOMJeHHS. 3Jech MEI He
npeTeHRyeM Ha BCEoOBeMJIOLIee PACCMOTPEHHE yKA3aHHBIX BONPO-
COB H JRAuy HCYEPNBIBAOLIHX .
PEKOMEHIANMHA, a JHWb o Kanjcm*y
@LITaeMcsl PacCMOTpeTh HEKO- (9
TOphIE H3 HHX.
CTpouTelbHbIE HOpPMEI H
npasuia Tocctpos CCCP
(CHull II-I.7-62) ycranas-
JHBAIOT MHHHMAJBHYIO RO3Y
obanyuenus Jogell Ha pabo-
yux Mecrax no 150 kxaa/m? -4
(0,25 xaa/cm?- mun) Ges npo- ,
BeeHHS KAKHX-IHGO [ONO.I- N A3 xompepma

Ha yenoBexa
3

Temnepamypa noBepxHocmu

IZIRS ~

H3nyyeHue om naHeu

I R FOR S L T Tl
.
—

<

XT3
naxeau § °C

HHTenbHBIX MeponpusTHii no  §¢ [, Q

o6ecreuennio koMdopra. Yol s N
Mpodp. T. X. IlaxGasan  FE3 i 40

YCTAHOBMJ, UTO MPH TeMmepa- 338 6f t 15 2

Type Bo3nyxa 10°C rtemiosoe g8 Paccmodnue om nanenu & M

CaMOYyBCTBHEe ueJoBeka Oy- C

ReT HOpMaJIbHEIM, ecau 06Jy- Puc. 136. Manyuenne oT otonmuresnHOdH

YaTh OﬂHy TpeTb ero nOBer' MaHead H 4YEJOBCKA B 3aBHCHMOCTH OT

paccToaHua MEeXAY MaHeJbl0 H Hea0Be-

HOCTH JYUHCTBIM TEMJOM B KOM (mpH TemnepaTypax nadean 40—

0,5 kaafcm? . mun. Monyvenne 50°C ® TemmepaType OJeXKAB ueJo-
YeJ0BEKOM JONOJHUTEILHOTO Bera 27°C)

TenJia H3BHE B BMIE JIYUHCTOM !—mno pacuery; 2—mo HaTypHoMy omETY
3Heprpm OKOJIO 3 Ka/l/MuH na- Ne 1; 83— no uarypdoMmy onurty Ne 2

€T npumepHo ToT ke 3P dekr,
YTO M yBeJMUEHHE TenJOoBHIeAeHHI CaMHM yeJoBeKoM ¢ 1,5 (noxon)
1o 4,3 kaa/mun (cpepnsia pabora).

M. C. IF'opomocos u H. A. Iunep, ucciepyss THTHeHMUYeCKHe
CBOMCTBA MNAHENLHOTO OTOMJICHHS B XKHMJHX 3XAHMAX, YKA3BIBAIOT
HA MAKCHMAJIBHO RONyCTHMYI0 Ro3y oOsyuesus B | xaa/cm?-u npu
TeMnepaType okpyxkarollero Boapyxa 18—20°C,

3nech Heo6XOAMMO OTMETHTBL, YTO XOTSl NO NPUBOXHMOMY STHMH
apTopaMM rpadHKy H3JyYeHHs NAHENH B 3aBHCHMOCTH OT PACCTOS
HHSI MeXjy Hell M uyenoBeKoMm (pHc. 136) npu paccTosiHUM MeHblIe
1,5 m oT naHenu Ha uesoBeKa namaer Gosee 4 xas/cm? -4 JyUHCTOM
SHeprHd (NmpH TemnepaType noBepxHOcTH nadenu 45°C), tem He
MeHee aBTOPhl PEKOMEHAYIOT NPHMEHEHHe naHeleH C TemnepaTypol
nopepxHoctH 10 45° C, T. e. monyckaiot n03y obiydeHusi, GoJiee ueM
B 4 pa3a NpeBHILIAONLYO NEPBOHAYAALHO HMH YKA3aHHYIO.

HexoToprie aBTopbi M HOpMATHBHHE HCTOYHHKH YCTAHABJIHBAIOT

no3sy 06JIy'-IeHPIH Ha epHHHNY NJIOHIAAH noJia oTalJIMBAEMOTO NOME-
HIeHHA.
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Ananus 3THX IaHHBIX MOKA3BIBAET, YTO B PEKOMEHIYEMLIX BeJIH-
YHHax K03 o0JyuyeHHs, faxke I/l OAHHX H TeX Ke MOMeIEeHHH, HMe-
iorcs Goablune pacxoxpaesus (B 5—30 pas), mpuueM B moAaBJstio-
meM GOJLUIHHCTBE 3TH 103bl OOJIy4eHHS M0-CylLlecTBy He 060CHO-
BLIBAIOTCA HHKAaKHUMH CO00p aKeHHIMH.

AsTopnl Hacrosimiel KHHIH COBMECTHO ¢ n1a60paTopHell HCMOJIb-
3oBanuga rasa uHctHTyta BHUMIA3 u opranamu canurtaproro
Haj30pa MPOBEJH HCCAeJ0BAHHMA M HCHBITAHHSA CHCTEM JIYYHCTOTO
OTOIIEHHSI C TopenKaMH HMH(PaKpaCHOTo H3JyuyeHHs B 3JaHHSX 06-
mecTBeHHOro nutaHus (kade, 3aKycouHble H T. M.) JIEFKOTO THNA H
YCTaHOBHJ/IH, 4TO NpH 06ayuennu B 40—50 xxaa/m? -4 noceTHrenn
H oOcnyxuBaiomuil nepcoHan kKade (3aKyCOuHBIX) UYBCTBOBAJIH
cebs1 HaumyuwiuM o6pasoM. Mcxoas us storo Mbl peKOMEHAyeM MpH
TeMIeparype BHyTpeHHero Bo3jayxa 13—15°C u orpaxkpaomux
KoHCTPYKIHH (ocrekaenne) 5—9°C B moAoGHBIX MOMENIEHUAX ycra-
HaBJHBaTh A03y oOJyyeHHs Ha yposHe 1,6—1,7 # or mosa (ypoBeHb
crofmero yenoseka) B mpenenax 40—50 xkxaa/m? -4,

KoneuHo, 311 103l 06JyueHHS] He MOTYT CUHTATHLCS HEH3MEHHHI-
MH M TeM Oojlee HE MoryTr ObiTh MeXaHHYECKH paclpoCTPaHEHHl Ha
ApYrHe TENJOTeXHHUYECKHe YCJOBUS NOMemeHHH H (usHojoruuec-
KHe ycJIoBHSA CyuieCTBoBaHHMA Jiogeil. HyxHO MOMHHTB, 4TO TeJso
yeJoBeKa, Kak M Jioboe ¢usHuecKoe Telo, MORYHHAETCS 3aKOHAM
(GH3HKH H, B yacTHOCTH, 3aKOHY rtemjonepenaud. Ecim denoseka
OKpYXKaloT KOHCTPYKUHH HJH IpeaMerhi, HMejollHe TteMmieparypy
BhIIIE TEMIEPATYphl OLEXKJbI UYEJOBEKA, YEJOBEK BOCIPHHHMAET OT
HHX H3JyY€HHE H, CleI0BaTeNbHO, HarpeBaercsd. B ciayuadx Ke, Kor-
Ja TeMmreparypa OKpYXKalomHX KOHCTpYKUHME (IpeiMeToB) HHXKe
TEMIEpaTyphl OAEXK/bl YEJ0BEKa, OH CaM H3JyyaeT SHEepPrHio Ha 3TH
KOHCTPYKUHH (MpeaMeThl), T.€. Tepser Temo.

Jleraser coobmiaer, uTo NMpH pacrnoJoXKeHWH BOMU3M ueloBeKa
3Kkpana ¢ remnepatypoit 5°C, HECMOTPS Ha 3aNOJHCHHE IMPOMEXKYT-
Ka MEXJy 5KpaHOM M HeJOBEKOM TEeIIbIM BO3YXOM, HCKJ/IOUYAIOLIHM
KOHBEKTHBHYIO TEIMJIONOTEPIO YEJIOBEKOM, MPOUCXOJHJIO TOHHIKEHHE
TeMIepaTyphl KOXH Ha 4° a MOAKOXHOM TKaHH — Ha 2,5°

ITo namnpm Illax6asana, fo3a obGayuenus B 0,5 xas/cm?. mun
IJIS1 JIML, He BBINOJHSIOLIMX TAXeNylo (GH3HUecKylo paboTy, MO3BO-
nﬂegocgusmb 30HY KoMdopra Ha 5—6°C, a B 1 Kar/cm?- mun — Ha
6—8°C.

Ta6nunma 38
Bocnipusitne MHpaKpacHHX Jyuedl Koxedl yeloBeka
Ob6ayuennocTs
B KKQA[CH - Mun Oulyuienne
0,0015 Owyinenne 601
0,0002 Topayo, xxer, HanmpsaxeHHe Juna
0,00005 Oulyiuende Tenaa
0,000015 Tlocne HeKotoporo AeficTBHA JlerKoe oOIlylieHUe
TenJa
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3. Hlene npuBogHuT ClepyioliHe NaHHBle O BOCHpHATHH HHOpa-
KpacHBIX Jyuel Koxel uejoBeka (rabi. 38).

TakuM o6pasoM, BeJIHUMHA 03Bl 0GJNYUYEHHS] HMeeT BecbMa BaX-
Hoe 3HaueHHe B obeclleueHHH KoMdopra uenoBeka. B oaHux cayua-
fiX 06JayueHHe Oymer MOJIE3HBIM, B NDPYrHX (NpH MpeBHILIEHHH JO-
3bl) — BPEJHBIM M JaXe OMacHHIM, TaK KaK MoKeT BLI3BaTh mepe-
rpeB opranuama (TemsnoBoH ymap).

Kak ycraHoBJeHO HCCJefOBaHHAMH THIHEHHCTOB, B BONpoOCe
koMdopTa NMpH HHpPaKPpacHOM OGJyuyeHHH HEMAaJOBaXHYIO pOJb
HMEIOT CKOPOCTb JBHMIKEHHS M BJAXHOCTb BO3AyXa, KOTOPHI OKpy
JKaeT YeJoBekK, :

Tak, Hanpumep, eclH B OTHOCHTEJbHO HEMOJBHXHOM BO31yXe
KOM(OpTHbIe YCJOBHS HaxomsaTcs B HHTepBasJe Ttemmepartyp 16—
24°C, TO NpH ABHKEHHH BO3JyXa 3TOT HHTepBaJ MoxeT GblTb pac-
wupeH go 16—33°C.

KapTMaH yCTaHOBHJI Clefyiolly!0 3aBHCHMOCTb MeXny 06JydeH-
HOCTbIO (0307 06ayueHHs), TeMmepaTypoll OKpyxkaollero Bo3ayxa
H CKOPOCTblO ero mBHXKeHHs (Taba. 39).

Ta6auuma 39

3aBucuMocTh MeXAy a030f 0OnyueHus, TeMNepaTypodl OKpPyXKaiwouero BO3AyXa
M CKOPOCTbIO €r0 JBMKEHMsS

O6ay4eHHOCTh (103a) TeMmaepatypa ABHMcyulerocd CKOpoCTb ABHIKCHHUS
B Kaa/cm®-mun Bo3iyxa B ° B0O31YXa B M/ceK

O/ HOBpeMeHHO C 3THM G6bLIO BBISIBJEHO, UTO YXYAlleHHe TelJo-
OllyIleHHd M TOBHILEHHe BJIaXHOCTH BO3[AyXa INOA Oaexa0i{l Ha-
6Jiojal0Cch MPH TeMmIlepaType oKpyxalowero Bosnyxa 22°C u ot-
HOCHTEe/IbHOH BJIaXXHOCTH 75%, a Takxe npu temmeparype 30°C u
OTHOCHTeJNbHOH BjaXHOCTH 65% (CKopocTb jgBHXKEHHS Bo3gyxa
1—2 m/cex). HanGonee mpuemyaeMol B 3THX cJayvyasx oKasaJjachb
BaaxHocTh 40—50%.

[ToMHMO KO/MHueCTBEHHOH XapaKTEPHCTHKH 06/1yueHHs] uesloBeKa
MPH JIYYHCTOM OTOIJIEHHH cylueCTBEHHOe 3HaueHHe HMEeT M KauecT-
BeHHasl (cNexTpasbHas) XapaKTepPHCTHKAa 3TOro OoOJYyuYeHHs.

MHoOruMH HccllegOBaTeNsIMH YCTAHOBJIEHO, YTO KOXa ueJoBeKa
B HEKOTOPOH 4acTH HMH(PAKpacHoil 06J1acTH cNeKTpa BecbMa MpH-
6JHXKaetcs MO H3JyueHHIO, a C/1ef0BaTelbHO, H MO MOIIOLEHHI0 K
UEPHOMY TeJly NpH TOH e TeMHepaType.
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Ha puc. 137 nmokasaHa oTpaxare/abHas CIIOCOGHOCTb YeJoBeyec-
Koft koxu. Kak BHIHO H3 PHCYHKa, MakKcuMaJ/bHas oTpaxaresabHas
CNMOCOGHOCTb KOXKH JIEXKHT B 06J1aCTH KOPOTKOBONHOBBIX (BHIAHMBIX)
aAydeil, T. e. B 06/1aCTH KpacHBIX J1yueid, rje HaXOQUTCH MaKCHMyM
COJIHEYHOI'0 H3J1YYEHHS.

Takum o6pasoM, caMa NMpHpona 3allullaer YejoBeka OT BPeqHO-
IO BJMSHUA COJHEUYHOro uanydyeHus. B o6aacTH MH(ppakKpacHOro us-

JyuyeHHs, 0OCOGeHHO B cpenHel

R . H JJUHHOBOJHOBOH ero uvac-
- l ‘ TH, OTpaxarejbHasl Crnoco6-
34 HOCTb KOXHM MHHHMaJbHAa H
£ l\ HaxoguTcsd B npegenax 5—
g 30 o .

g Ju 4 /0.

S x Hasg  Jayuymero ysCHeHHsA
g _ BONIpOCca BO3gefcTBHA HHppa-
S Wv KPaCHOro U3JYyYeHus Ha KOXY
g s ueJ0BeKa M BOSHHKAIOWUX B
8 02 Gyasasr 2 4 6810 12 % CBSI3d C 3THM peaKuuil oTMe-
2 Anuna Bonuel 6 MK THM, UYTO B 3JleMEHTapHOM

npejcTaBJ/IeHHH KOXa COCTOHT
U3 3MHgepMHca (BepXHHH mHo-
KpOB), COCTOALLEr0 H3 OTMep-
IIHX U JXHBBIX KJeTOK, KOpHY-
Ma (coeguHHTeJbHAs 4acTb KOXKH) M MOJIKOXHOH XXHPOBOH TKaHH.
OnugepMuC H KOPHYM COCTaBJAIOT OGLIYIO TONUUHY MPHGIH3HTE/Ib-
HO 1—1,4 mmM, a TOAKOXKHAA TKaHb — A0 3 mm U Gojee B 3aBUCH-
MOCTH OT YNHTAHHOCTH H yvyactkKa tesa. K 3apojbimeBOMY CJ0I0
3MUpepMuca MOAXOAAT COCYy/Abl, MMOABOASAILME NHTATE/bHEIE BelecTBa
H HeKOTOpbie HepBHLIe OKOHUAHHUSA, a TaKxXe Ge3MSKOTHbBIE BOJIOKHA,
TECHO CBSI3aHHLIe C 3MUTe HAJbHBIMU KjeTKaMu. MaJgeiimee MoBpex-
JeHHe 3THX K/IeTOK NPHBOAUT K HEDBHOMY pa3ipaiKeHHIo, BbI3bIBalo-
memy 6oab. B 061ueM ynpoieHHOM BHe MOXHO CKasaTh, 4TO KOXKa

C MOMOILUbIO HEPBHOH CHCTEMBI, CBSI3aHHOH C Heill M BH3BIBaIOLlel
Ol YIIeHUs TeNngd, MoXeT BKJIOUATL B feHCTBHE BCe CpefcTBa Tep-
MoOperyaupoBaHus opraHusma. IIpu cooTBeTcTBylOmIEM curHaje no-
DBl KOXKH CyXKalOTCHl HJM PacIHPSIOTCH, NOTOBLIE XKese3bl HAUHHAIOT
IeACTBOBaTh U NpeXjae Bcero HaumHaercd Gojee HHTEHCHBHOE JBH-
’KeHHe KPOBH B TeX TKaHAX, B KOTOPBLIX TeMlepaTtypa CTaHOBHTCS
Bbline HopMBL. lIHpKyaupylomas KpoBb OTHHMAaeT Teli0 OT TKaHel
H TeM BOCCTaHaB/IHBaeT HOPMAaJbHYIO TEMNEPATypy, a cjaegoBaTeb-
HO, H HeOOGXOZHUMYIO XXH3HeesATe/IbHOCTb OPraHu3Ma.

Ha puc. 138 nokasana npo3pavyHoCcTb KOXH H TKaHell TeJa uejo-
BeKa B 3aBHCHMOCTH OT [J/HHbI BOJIHB oOayueHus. M3 pucynka fc-
HO, 4TO, BO-NIEpBLIX, NPO3pPAYHOCTH 3aBHCHT OT TOJLIMHLI KOXH
(TKaHH); BO-BTOpBIX, MAKCHMYM TNPO3pavyHOCTH JIeXHT B KOPOTKO-
BOJIHOBOIl (CBeTOBOH) M rpaHuuauled ¢ Heét oOJactH; B-TpPeTbux,
IJs Jydyeil ¢ AJHHON Bosnbl GoJiee 2 MK KoXa TPAKTUYECKH YXKe
HenpospayHa.
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4eJIOBEYECKOR KOXM



[To panneim M. [epuGepe, undpakpacHele Jyun ¢ AJHHON BOJ-
ubl ot 0,76 mo 1,5 mx mpoHuKaloT B ray6b TKaHH; ot 1,5 1o 5 MK
MOrJIOWAloTCs 3MHAEPMUCOM H COeNUHHTENbHO-TKAHEBLIM C/I0eM Ko-
XM, a Jy4H JJHHHOA BOJHBI Gosee 5 MK MOrJIOLLAIOTCA POroBbIM
CJIOEM.
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Puc. 138. TTpospaunocTh KOXH H TKaHell 4esoBEKa

1 — snupepmuc; 2 — KoXKa; 3 — TKaHL WICKH; 4 — cyXoft 3nuacpMuc;
5 — BNaXHLIH snHACPMHC:; 6 — SMUACPMHC, 7 — XoXKa
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Prc. 139, Tlorsowesine cpeToBblx ¥ HMHOpPakpacHblx Jiyuejfi B KOXe ue-
JIoBeKa

[To nanubiv Baxema u Bomana (puc. 139), 56% undpakpacuo-
ro u3/NyuyeHHs ¢ AJHHOH BOJIHBI B 1,4 MK OueHb JIerKo norjoinaercs
BEeDXHHM CJoeM (3mupepMuCOM) KoXH. KakK BuAuM, MeXny nepBul-
MH M BTODbIMM [JaHHBIMH HMEJOTCSl 3HAUHTe/bHble MPOTHBOPEUHS.
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Kak BugHo n3 puc. 140 (kpuBas /), mpo3paynocTb 3MHgEpMHCA TIpPH
M3JYUeHHH NIPHMEPHO 10 2,2 MK MOUTH JIEXHT HAa YPOBHE MaKCHMY-
ma (70—72%).

HarpeB KoXH MPOHCXOZHT HEDABHOMEDHO H 3aBUCHT OT [JHMHBI
BOJHLI 06ayuenus (cM. puc. 140). UsayueHue c¢ Gosnee KOPOTKHMH
BOJIHAMH TpOHHKaeT Ha 6oabluyI0 ray6HHY, HO HarpeBaer TKaHb
MeHbIlle, yeM H3JyueHHe TOH XK€ HHTeHCHBHOCTH, HO ¢ GoJee [HH-
HOH BosHOH. K TOMYy Xe NJIHHHOBOJHOBOE H3Jy4Y€HHEe Mor/ollasch

N mL
o ¥r e i1
« S 8_
N 42 E 7
':lc' o Z
§ g ¢
g 4} % 5k 3
g € 4
Enlm- o 3
] “ 32
§39- \“‘ 5 1 1 L " 3 -
2 L 8 0 1530 456

0 72 4 6 8 021 Npodnmumenvriocms Haepe-

rnybura 8 mm fa 8 cex

Puc. 140. Jefictpue o6ay-
YeHHs NPOLOJIKUTED-
HOCTbIO 6 MUK Ha TKaHH

Puc. 141.TlopbluieHue TeM-
nepaTypbl KOXu NOJ BJus-
HUE€M H3JYYEeHHs OJHOA H

yeJsioBeKa . TOA e HHTEHCHBHOCTU

1—1,74 xaa[mun, A<3 mK: 1 — pannune uadpaKpacuie
2— 1,79 xaalmur, \>3 MK BOJIUH; 2 — OGnMku¥uce HUDpa-
KpacHble BOJHLI, 3 — BUAMMbBIC

BOJIHEI

MOBEPXHOCTHLIM CJIOEM KOXH HarpeBaeT ee 3HAUYHTe/bHO CHJbHee,
YyeM KOPOTKOBOJHOBOE H3JlyueHHE.

Ha puc. 141 nokazaHo NOBHILIEHHe TeMIIepaTypPhl KOXH uejoBe-
Ka mop peHctBHeM OOJy4YeHHMS OJHOH M TOH Ke HHTEHCHBHOCTH, HO
€ paanHuHOM n/MMHON BOJHBL 3jech Takxke XOpPOIIo BHAHO GoJee
CH/IbHOE Temn/ji0oBOe BO3JeHCTBHEe HAa KOXYy [JJUHHOBOJTHOBOrO H31y-
YeHHs N0 CPaBHEHHIO C KOPOTKOBOMHOBBIM. DTHM XOpOIIO OOLACHA-
eTcl TO, UTO UeJOBEK ,jerue MepeHocHT OQHY H Ty XKe 103y 06/yueHHs
OT COJIHLA, YeM OT TeJl, HarperelX g0 teMnepatypbl Huxke 1200°C.

B sAcHblit neTHH# neHp (B moajeHb) Ha 40° ceBepHOl IHPOTH
MoNHAs SHEprusl COJIHEYHOr0 H3jyueHHs COCTaB/ser NPHMepHO
920 kKaxa/m?-4, U3 Kotopol okosmo 52,4% npuxoxutcs Ha HHppa-
KpacHble H3nyuenHs, T. e. 481 gxaa/m?-4, OnHako, yuHTBIBAfA, YTO
3HAUYHTEIbHYIO 4acTb 3TOH 3HeprHH (Gonee 2?/3) cocTaBjlfieT KOPOT-
KOBOJIHOBoe H3nyueHHe (A=1,7--1,1 mK), KOTOpOe cpaBHHTEIBHO
ele XOpollo oTpaxaercsd Koxell uenoBeka, a morjouiaerca Gosee
r1y0OKHMMH TKaHSMH, He HarpeBas MX CHIbHO, TO: BO-NIePBhIX, 032
06/1yueHHs 3HAUHTENbHO COKPaTHTCHA; BO-BTOPBLIX, KOXa CHJIbHO He
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neperpeetcs H, Cjaeg0BaTe/ibHO, YejIOBEK HE OLUYTHT upe3MepHOro
Harpesa, Kak 3to Obl10 6Bl NMPH 06/JYYEHHH €ro ToH Xe g030# ay-
YHCTOH 3HEpPrHH, HO OT Harperoro npesMmera ¢ TeMMepatypol He-
ckosbko HUxe 1200°C. 3pech ciemyer yuHTHIBAThL €lile H IOJIOXKH-
Te/bHOe BJHSHHE NOTOKOB HapYXHOro Bo3nyxa (BeTpa), KoTopoe
HMeeTcs] Ha YJHLEe B COJIHeUHBIH [eHb,

KoHneuno, 3TOT NMpUMep Mbl NPHUBEJH JHIIb s CpaBHeHHs, HOO
JUIs1 XKuTeas GoJiee ceBEepPHHIX IIMPOT TakKoe 06JyueHHe MoXKeT GbiTh
u HesbiHOCHMBIM. Ilpod. H. H. Kaautue ormeuaer, uTo mpu ogHoM
H TOM Xe HampsXXeHHH najzawmouieil JyudcToH 3HepruH CcoJHeyHhHe
JyYH 20T OUWlYUIEHHe MEHbUIero TelJja, yeM JyuyH, HCIycKaemble
yroJibHbIMH JjlaMIIaMH HJH APYTHMH HH3KOTEMIEeDaTyPHBIMH HCTOY-
HHKaMH H3JY4YeHHS IpH NPUGAH3UTENLHO PABHHIX MPOYHX YC/IOBHSX.

Xuag, KpoMe TOro, yKaselBaer, uTO JY4H C MLJIHHOH BOJHB 60Jb-
me 2—3 MK BBI3BIBAIOT CTECHEHHE JbIXaHHUS W SIBJAEHHS ILJIOXOTO
camouyBCcTBHA. B cBA3H ¢ atuM JIeKoHT faxe PeKoMEHAYeT mjs Hu3-
Jayuartejsell ¢ 3JEKTPOCHTHpPANsIMH NPHMEHATb (GHABTPH, MOMIOLIAIO-
IHe JYyYH C 3THMH JJIMHAMH BOJIH.

Bopxept u IO6un npuBogAT caemyiowHe peKomMeHganHn XeHiiKe
0 JONMYCTHMO! MIOTHOCTH (103€) 06/ydYeHHS NPH H3/YUYEHHH C pas-
JIMYHOHA cMeKTpaJbHOM XxapakTepHcTHKOH (Tab.. 40).

Ta6nuna 40

JonyctHMas J03a oGNyuyeHnsi NPH H3AYYEHMH ¢ Pas3iuyHOil CNEKTPaabhoi
Xapakrepuctukoh

MaKCHMaNLHO AONYCTHMAs
Q6aacte cnexrpa' B MK NAOTHOCTL 06ayHeHHsd?
B Kaajcm?-cex

TloraolllenHoc H3aAyueuwHed
B Kaa-cxljcex

0,7—8 1,156 . 1,08
0,73 1,62 1,49
0,3—3,5 1,71 1,54
0,6—1,3 3,17 2,38

! Ykasauuble 3HAayeHus NPeACTABJSIOT CNEKTpajbHble 06NACTH, B KOTOPHIX
IJIOTHOCTh M3JYYEHHS NOHMMKEHa NpHMepHo Ha 5% MaKcHMaJbHO,

2 Tlos MaKkcHMaJbHO JONYCTHMON MJIOTHOCTHIO 06JydeHHA TNOMHMAETCs mpe-
lenbHas WIOTHOCTh OGJYYCHHsl, KOTOPYIO OPTaMH3M MOXET NEePCHOCHTb npOH3-
BOJIHO J0JITO.

3 PaccuHTaHo HCXOZst M3 TJOTHOCTH OOGJNydYeMMsi H NoTepb Ha OTpaxKeHme
NPH Pa3jUYHBIX NJIHHAX BOJH,

31echb HHTEPECHO CPABHHTb Bce NMPHBEIEHHbie maHHBIE MO CIEK-
TPaJIbHOMY BO3/EHCTBHIO HA OPraHH3M uYel0BeKa JYYHCTOH 3Hepruu
C NaHHBIMH MO CHeKTPa/JbHbIM XapaKTepHCTHKaM, NpPHMEHSeMbIX
Ta30BbIX TOPe/IOK MH(PAKPACHOTO HadyueHHs (cM. pHuc. 22, 23, 24).

lopenku ¢ kepamHueckMMu HacagKaMu THNMa THNPOHHHTa3 HMe-
I0T MakCHMyM H3/]yueHHA B HHTepBaste 2—2,15, a ¢ KepaMHKo-Me-
TaNIH4YecKuM — 1,6—2 MK, T. e. B HHTepBa/le NPaKTHUECKOrQ MO-
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[JIOIIeHHs] KoXell ue/loBeka TeMJIOBBIX Jiyuell (MaKCHMaJbHbI# Ha-
rpes).

Onnako npu o6orpese MOMELUEHHH TAKUMH TOPEJIKaMH ‘MOXeT
BO3HHKHYTb MpeBbIIIEHHe JONYCTUMOH n03bl 0GJYUYEHHS, UTO OTpH-
HaTeNbHO CKaXeTcs Ha CAMOYYBCTBHH HAXOASLUHMXCA B MOMELULEHHH
JogeH.

- Peakuusa xoXH Ha o6jyuyeHHEe He OJfMHAKOBA [JS pasJHYHbIX
y4acCTKOB Tesa 4e/OBEKa, NMO3TOMY H TeMNepaTypa 3THX y4aCTKOB
He OJMHaKOBa.

M. E. Mapmak, Hanpumep, YCTaHOBHJI, UTO AaXe Ha ABYX yyact-
Kax KOXH, JeXalluX psgoM, TeMllepatypa uX pasauuHa. Ecau
(B ero onblTax) Ha leke temnepaTypa Gblaa pasua 34,55°C, To Ha
a6y oHa cocraeasna 34,8°C; ecau Ha JonmaTke TeMmepatypa Gblia
33,3°C, 1o Ha cnuHe (HecKoJabKOo HHXKe Jjonartku) —34,7°C u 1. 1.
Brisiesena o6ulasi TeHaeHIMs K CHUXKEHHIO TeMOepaTypbl IO Ha-
NpaBJ/eHU!0 OT FoJ0BBE K Horam B npepgeaax ot 34,8 (Ha a6y) mo
31,5°C (na crymue) —29°C (Ha nopomse). Ha yposHe roJsosbl
Obina Hauebicliasd temneparypa. M xors Mapwak He ykasblBaer,
Py KakoM Bujie oborpeea (OTOTJICHHS) OH NPOBOAMJ CBOH 3KCITe-
puMeHTbl (Hago nmoJarath, YTO NpPH KOHBEKTHBHOM), BCe Xe 3TO
noaTeepkKjaeT MHeHHe, uTO Io/JoBa yejoBeka Haubojee UYBCTBHU-
TeJlbHa K 0GJYu4eHHIO, OCOGEHHO NpH Pacno/loXeHHH M3JyualoLux
YCTPOUCTB B BepXHeH yacTH NMOMellEHHs, W COBNagaer ¢ HallUMHU
BbIBOlaMH, OCHOBAHHLIMH Ha pesy/bTaTax NpOBegeHHBLIX HCC/leno-
BaHHUM.

OnHoBpeMeHHO ¢ 3TUM Mapiuak cuuTaer HeNpaBHJbHLIMH PeKo-
MeH/alHd HEKOTOPbIX aBTOPOB H3MePATb TeMIepaTypy KOXH Ha
a6y, llleke, MeX/Jy NMalbllaMH DYKH HJH Ha TPYAH, TaK KaK KOXKa
MieKd, J6a u KUCTER PYK HMeeT HeCTaOU/IBHYIO TeMmepartypy.

Mapmak cuurtaeT, yTO A5 BHISIBJEHHS CTeNeHH KOM(pOPTHOCTH
cjleyeT NPOU3BOAHTb 3aMepbl TeMNepaTypbl KOXKH He Ha OTKDLITHIX,
a Ha TIOKDBITBIX OfeX/0H yacTax Tena. OH pexoMeHAyeT H3MepATDb
TEMIIEPATYPY KOXKH Ha TyJoBuule (Ha NMepegHeill NOBePXHOCTH Ipy-
OH) HCXOAA M3 TOTO, YTO IPyab H CINHHA CPaBlHTEJbHO C APYTHMH
4acTsIMH TeJa HMEeOT HaubogblllyI0 NOBEPXHOCTb H, CJefoBaTelblio,
ABJSIOTCH TJ1aBHBIM HCTOYHHKOM TEIVIONOTEPH C NOBEPXHOCTH TeJa.

Ha Hawm 3rasig, 3to HauGoJiee npaBuibHas ¢ (GU3HO/A0IHYECKOH
TOYKH 3PEHAS] MeTOJHKa omnpenejeHHs KoMGODPTHBIX YCA0BHH AJs
dejioBeka. JKu3HeHHBIH OMbIT MOKa3blBaeT, uTo NpH 0GOrpese TyJa0:
BUIIA, 0COGEHHO CNMHUHBI H HOT, U€J0BEK Xopolllo ceGs 4YYyBCTByeT
Jaxe NMPH OTHOCHTENBHO HH3KHX TeMmneparypax Boaanyxa. Ilostomy
NPH BHIMOJHEHHH OTONJIeHUs MOMeUleHHs BaxKHO o6GecrneydTb MHHH-
MaJbHYIO pPasHHIY MeXay TeMIepaTypoill oKpyXaimouleid cpeabl Ha
YPOBHe T0JIOBH H TEMIIEPATYPOi Ha YPOBHE CTYNHH HJIH aHaAJOTHYHO
MexXay TeMnepaTypoll Tesa uesoBeKka B BepxXHeli uyactd (rojoBa,
TYJIOBHLIE) M Ha HHXHHUX KOHEUHOCTAX. MucceHap, Hanpumep, CuH-
T4eT pasHHLy MeXAY pe3y/bTHPYIOUleHd TeMnepaTypoil Ha YpPOBHe
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TOJIOBbI M CTYIIHH JJis JIOAell, HaXoQsIUIHXCsA KakK B CHASAYeM, TaK H
B CTOSIUEM ITOJIOKEHHH, KDHTepHeM B ollpemeseHnH Komdopra.

Paccmatpupaa ¢H3HoNorHueckoe geldcTBHe HH(PaKpacHOro H3-
JyueHHsT Ha YeJOBeKa, HeoOXOAMMO OTMETHUTb jeficTBHe HH(Ppakpac-
HOrO H3Jy4YeHHS Ha OpraHbl 3peHHs ueJlOBeKa.

Ias opraHos 3peHus uHppakKpacHbie Jayuu, 0COBGEHHO B HHTED-
Baje BoaH gauHol 0,7—15 mk, nmpencraBasior omacHoctb. Ilpogon-
KHTe/JBbHOE H JOCTAaTOYHO CHJbHOe AeHCTBHe HHDpPaKpacHoro H3jay-
YeHHST MOXET NMPHBECTH K CepPbe3HOMY MOBPEeXJeHHIO Iyas, Belel-
CTBHE TOIO0 YTQ OHH He HMEWT NPHUPOJHOH 3alluThl 0T 3TOr0
uanyuenusi. HMccnegoBaHus JleHrpaHpa Nokasajd, YTO H3JyYeHHS
¢ pnuHOM BOJHBEI 1—1,9 MK 0cOGEHHO CHJIBLHO HarpeBalOT XPYCTajukK
U BOAAHHUCTYIO 4acTb rjasa. JTO BbizbiBaeT psf 3aboseBaHuil u
npexje BCEro Tak HasblBaeMylo CBeTOOGOfI3Hb, T. €. upe3BblualHO
BBICOKYI0 UYBCTBHTEJBHOCTb [/1a3 K CBeTy, ¢ 6oJe3HEHHBIM oOlilylue-
HHeM.

Iloatomy atogu, npodeccHs KOTOPBIX CBfizaHa C [AJUTE/bHBIM
HabJaoJeHdeM 32 H3Jyuaioliledl MoBepXHOCTbIO ropesok HH@ppakpac-
HOro MasnyueHus, HallpuMep NMpH TepMHueckoll o6pabGoTke maTepua-
JIOB, neranedl, H3AeJHH H T.[., AONXKHBI MOAb30BATLCA OYKAMH C
COOTBETCTBYIOIWUMH (QUABTPAMH, a NPHU He0OXOMHMOCTH AJHTE/bHO-
ro HaxoXjaeHus BOJIH3H FOpPeNOK — 3allUTHbIMH 3KDaHaMu H3 Io-
JHPOBAHHOIO ajIOMHUHHS.

2. HEKOTOPbBIE OCOBEHHOCTH PACYETA CHCTEM
JIVYHCTOTO OTOMJIEHHA

B nacTosillee Bpems NpH PelleHHH BONMPOCOB JYUHCTOTO OTOIJIe-
Hyusl ¢ MOMOLIBIO Harpesa OrpaXgarolliX KOHCTPYKUHH HJH CHerH-
aJbHBEIX NaHeslell TMPHUMEeHSIOTCS TOHATUA CpefHsAs JyuyHucTas H pe-
3yJALTHPYIOULAs TeMNepaTypHl.

CpenHell NydYHcTOH TeMmMOepaTypoidl nmomMeumeHHud
Ha3blBAlOT TY NOBEPXHOCTHYIO TeMIepaTypy, KOTOPYIO MPHHAJAO OBl
Tesl0 npd OOMeHe H3JyUeHHeM C OKDYXKaoluMH OrpaXXaaloulnMH
KOHCTPYKUHSIMH, HO 06e3 yuera KoHBekKuun. Takum o6pasom,
CpegHAS JyuyHcTas TemIlepaTypa NOMEIIeHHs pPeryjupyer Tenjo-
noTeplo Yeji0BeKa H3JydYeHHeM, KaK H COOTBETCTBYOUlas Teme-
paTypa BO3gyXa peryjJHpyeT TemjonoTeplo ueqoBeKa NyTeM KOH-
BEKIHH.

[lousitHe o pesyabTUpYWWEH TemMmepaType, cayxa-
el KpuTepHeM TeNJOBbIX OLYUIEeHHH YesJoBeka B OKpYXKamoluel
cpene, 6oJee MOJAHO YUUTHIBAET OCHOBHbIE NMepemMeHHEBIe YC/IOBHS, Xa-
pakTepusylomue cpeny, (H3HOJIOTHUECKOEe COCTOSIHHE uvelo0BeKka H
3aluuTHbIe CBOHCTBA €ro OeXabl.

Kak yXe yKasblBaJoCh, TeMI0OTJaua TeJOM YeJOBeKa 3aBHCHT
NpH ONpEAeNEeHHOM XapaKTepe ero MAEATEJNbHOCTH H OfEXIH, OT
TemmepaTypel orpaxaeHus Top, Temnepatypbl Bosgyxa Ty, CTeneHu
BJIQXKHOCTH BO3JyXa ¢ H OT CKOPOCTH [ABHKeHus BO3ayxa v.

207



PesyabTupylomias teMneparypa paBHa OJMHAKOBBIM MOKa3aHH-
fIM CYyXOro M CMOYEHHOrO TEPMOMETPOB B 3SKBHBAJIEHTHOH Cpeje
(T. e. B cpene, co3qatomel Takoe Xe Teli0Boe OLLYIIeHHe), B KOTO-
poii TeMneparypa orpaxiaeHuii paBHa TeMmepatype BO3ayXa, a BO3-
Ayx HenogsHxeH u UMeer 100%-HYI0 OTHOCHTEJbHYIO BJIAXKHOCTb.

Takum 06pa3oM, pe3yJbTHPYIOUIYIO TEeMIEpaTypy MOXKHO BhIpa-
3UTb QopMy.iof

Tp = f(Tor,Tw P, 0).
B cpeme, HMetole#l BHlIeyKa3aHHBle XapaKTepHCTHKH,
To: =Ty 9=100%; v=0; T,=Tyu=T,.

B ycnoBHAX OGBIYHBEIX XKHJBIX, 06ILECTBEHHBIX H JPYTHX MoMelie-
HHH, I'le CKOPOCTH JABHXKEHHS BO3AyXa CpaBHHUTEJbHO He3HauHTe/b-
Hbl, 3HaueHHEM ¥ MOXKHO npeHe6Gpeub.

Kpome Toro, B ycaoBusax komdopra gas ueaoBeka, HaXOLALLETO-
CSl B NIOKOe HJIH BBHIMOJHSIOWEro JerKHi TPyL M HOPMaJabHO OLETOTO,
npu temneparype okomo 18—20°C rtakxke MoXHO mnpeHeGpeub H
renyionotepeil HcnapedueM. Takum o6pa3oM, B 9THX YCJAOBUAX Tefl-
JI0BBle OlLylleHHs: OYAYT 3aBHCeTb JHIUb OT cpeaHell tTeMnepaTyph
orpaxXjeHuil U BO3AyXa.

Torma ¢yHKuHsa obuiero BHaa

Tp = f(Tor’ Tav P, 0).
NPHMET BHIL
Ty = (Tor, Ta)-

ATy TeMmepaTypy B JAaHHOM CJyuae HA3HIBA!OT Pe3yabTHDYIOLLEd
cyxofi TemMmepaTypod !, KoTopas XapakTepH3yeT TellJOBHIE Ollylle-
HHS yejJoBeKa B HOPMaJ/IbHBIX YCJIOBHAX B 3aBHCHMOCTH OT CpejHe-
B3BEILeHHOH (CPegHel JyuHMCTOH) TeMmepaTtyphbl orpakKmaeHuH, «BH-
IUMBIX» U3 IIEHTpa ero Tejga M OT TeMnepaTyph BO3LyXa MO CyXoMy

TEePMOMETPY.
Pesynbrupyiomas cyxas Temneparypa paBHa:
Tor + T
Tpe=roile,

W3 panHoro BhIpa:KeHHsI BHITEKAET, UTO B MOMEUIEHUM C TEMIle-
paTypod orpaxpenuil, paBHoil Tor, M TemmepaTypoit Bozayxa T,
BO3HHKAIOT TaKue :Ke TenJoBHe OLLYLIEHHS, KaKk M B NOMEUleHHH,
rIe TeMrnepaTypa OrpaxKIeHHil W BOo3lyxa ONMHAKoBa H paBHa Tp.c.
Tak, Hanpumep (pHc. 142), B moMelleHHH, Tae TeMnepaTypa orpax-
geuudt paBHa 20, a Temmeparypa Bosmyxa 16°C, TemnoBhle ollyLue-
HHA OyAyT TakuUMH XK€, Kak M B IOMelLleHUHW, TAe TeMmmepartypa
orpaxnenuii 21, a temneparypa Bo3gyxa 15°C. [Tockoabky cymma

I Bo dpanuysckoM «CnpaBounuke NPOMBILLIEHHOH TENJOTEXHHKHU» DE3yJbTH-
pylolylo cyxylo TeMneparypy oGo3Hayalor °M.
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Tor+Ts B 0Goux cayuasx pasHa 36° C, TakHe e TemjoBble OLLY-
lleHHss GYIyT U B TMOMELIeHHH C TEMIlepaTtypoll orpaxmeHHH H BO3-
ayxa 18°C. PaccMoTpeHHB TTpHMeD MOKa3hIBaeT, YTO NPH OfHHA-
KOBOH pe3yJabTHpyIOLel Cyxofl TeMmeparype, T. €. IIPH OJHHAKOBHIX
KOM(OPTHBIX YCJIOBHSAX, B cJyuae JYYHCTOTO OTONJIEHHS TeMIepary-
pa Bo3[IyXa MOXeT GbiTh 3HAauHTeJbHO HHXe, YeM INPH KOHBek-
THBHOM.

B npou3BOACTBEHHHIX YCJOBHSIX, 0COOGEHHO rie MMeeTcs HCKYyC-
cTBeHHAas BEHTHJSILHS HJH MOBBIIIEHHAas BJaXHOCTb NpH olpenene-

B=20° R=21° R=18° -

T=76° Tg=15° | - 7=18°
20° 20° g1° 21° 189 18°

20° 21° 18°

Puc. 142, TloMeLieHHs, B KOTOPbIX TEMJOBblE OILLyLLE-
or B

HHA, oTpelesieMble BEJHYHHON Tp_c':T, ofH-

HaKOBbI

HHH pe3yJbTHpylOUlell TeMIepaTyphbl, HeOOXOZMMO YUYHMTHIBAaThb Be-
JHYHMHE @ H 0.

PesyaptHpyloman teMmepatrypa 3aBHCHT OT BHIAA [esiTe/bHO-
CTH 4YesOBeKa, HalpHUMeD NpH NepeMelleHHH vyejoBeka YyBeJHYH-
BaeTcsd OTHOCHTeJNbHasl CKOPOCTb OBHXKEHHs Tejna M Boaayxa. [Ipu
OGBIYHOM XOXJIEeHUH ue/IOBEeK NepelBHraeTcsl CO CKOPOCTBIO 5 KM/4
unn 1,4 m/cex. KoappHLUHMeHT KOHBEKHHM B 3TOM Cjyuyae IIOBHI-
maercs ¢ 3,5 o 11.

B ycioBusix BoagywHoH cpepbl ¢ Temmeparypoit 10°C npu ay-
UHCTOM OTOIJIEHHH CO3maeTcs /s ueJoBeKa, HaXOAAUIerocs B CO-
CTOSTHMH TOKOfl, pe3yabTHPylomas cyxas temmepatypa 16°M. Ilpu
MepeIBHXEHHH ero pe3yJabTHpylollas cyxas teMmiepaTtypa IOHH3UT-
csi mpuMepHo po 12°M. Dto 6naronpHATHO CKaxXercss HA HesTeb-
HOCTH J1l0Iefl, OMHOBpeMeHHO HaxoHAWMNXCS B JaHHOM NMOMeUIeHHH,
TaK KaK Bce OHHM OynyT HaxXoOHTbCH B ONTHMAJBHHIX, ¢ (PH3HOJIOTH-
4eCcKo#l TOUKH 3DeHHs, YCIOBHSAX.

Muccenap cunraer, 4To mpeasoXeHHas MM MeTOLHKa pacuera
CHCTEM JIYUHCTOTO OTOMJEHHS1 C HarpeBaeMbBIMH MOTOJOUYHLIMH
OTpaxmalUHMH KOHCTPYKIHSIMH NPHMeHHMa M A5 CHCTEM C TMoI-
BeCHHIMH MaHeJfIMH HJH ropejkaMH HH(paxkpacHoro H3JjyieHHs
NpPH YCIOBHH pAacMo/oXeHHs MX B TaK Ha3biBaeMoH <«(GHKTHBHOH»
TEPMHUYECKOH TMJIOCKOCTH, CYTh KOTOpPOH 3aK/aiouaeTrcs B TOM, UTO
NpH pacmoJoXeHHH uaayuareseil (maxend, ropenkn MK-Hanyuenns)
Ha HEKOTOPOHM BHICOTE OT MoJa B NOMelleHHsX GoJbLIHX pazMepoB
B MJaHe B H3JyueHHH ydacTByeT H MOTOJOK nmomelileHusi, Muccenap
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pekomeHayer GOpMy.ay /a8 ONpejesNeHHdss CpPeaHed TemmepaTypbl
3ToH QHUKTHBHON TepMHUYeCKOH NJOCKOCTH

_ THns
.n4-1
HUXKHel H3nyuajolled

’

rne T - temmepatypa
au B °C;
n— pacCTOsTHHE MeXIy OCAMH NaHeldell B M;
S— Temnepatypa BHyTpPeHHel MOBepPXHOCTH MOKDHITHA 31aHHS
B °C (mupuHa naHenu cocraBaser 1 u).

CTOPOHEI naHe-
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! z iy é 5 6 ”eun{%él Paduyc KBubanenmmwoli naxesu B
Paduyc anbubanenmrod navienu 8 v MELmo Mu-
. HUMYMO,
Puc., 143. dusnosnoruueckue Puc. 144, PusnosornueckHe

Tpefenbl TeMnepaTypbl IOTO-
JIOUHBIX TIaHeNel (Ans cTof-
HIero  uyesopeka), Aalolue
pasHHly B 2° MexAy cpenHeil
pajgHaHoHHON (nyuncrof)
TEéMnepaTypoll Ha ypOBHAX
TOJIOBB H CTYNHH TpH pa3-
JIMUHOM BBICOTE TIOMEIIEHH S H
TIpH pa3JIHYHBIX pa3mepax ma-
Hened, Bricora mnoMemenus
TOKa3aHa Ha COOTBETCTBYIO-
LIHX KPHBBIX

npefesbl TeMnepaTypbl mOTO-
JOYHBIX maHesed (AJs CHAS-
mero  4enoBeka),  Aalouike
pasHuny B 1° MexAy cpenneit
paiHanHOHHOR (nyaucroit)
TeMnepaTypoil Ha ypOBHSX
rosiopbl ¥ CTYIMHH, TPH pas-
JIHYHOM BBHICOTE MOMeENIEHHS H
TIpH  pPa3JH4HBIX  pa3Mepax
nanejell. Bricota moMeuienus
NIOKa3aHa Ha COOTBETCTBYIO-
X KPWBBIX

OpHoBpemeHHO ¢ 3THM MiucceHap fgaer rpaduku (usHoIOTHYE-
CKHX TpefesoB TeMnepaTtyp TNOTONOUHBIX NaHeNed AJs CTOSULero
(puc. 143) u cunsimero (puc. 144) uenoBeka NPH pa3JHYHOH BBICO-
Te MOMel{eHHst H MNP Pa3/MuUHBIX pa3Mepax naHesed.

B 3aBHCHMOCTH OT PacCTOSHHSA MEXJy OCfIMH NaHeslel £, OT BHI-
COTHl Pacro/oXeHus naveneit H U ot paaMepoB MOMelleHHs B mja-
He N0 yKa3aHHBIM rpadukaM HaxoAAT Be/HYHMHY NpeielbHOH TeM-
nepatypel T 3TOH (HKTHBHOH TEDMHYECKOH HJOCKOCTH, HCXOAA H3
KOTOPOH ONpeneldioT AONYCTHMYIO TEMIEpaTypy faHeseq,

T=1(n+1)—ns.

Jas onMHOUHBIX mnaHesnell (ropesiok) pekOMeHAyeTcs Onpee-
JSTb Pa3HUUY MexXny pe3yabTUpylowed cyxod Temmepatypoi B
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YPOBHAX TOJIOBHL W CTYMIIH, HPUMEHAs 3aKOH KBaapaToB paccTofl-
HUH mo ¢opmyse
—_ 2
A=10[1—(——HH h)],

rie A— pasHHIa MeXAy pe3ynbTHPYIOLIEH Cyxoit TemmepaTypoi
B YPOBHAX I'OJIOBBEI U CTyMHH B °C;
H— BrIcoTa noaseca B u;
h— pasHuua ypoBHel rosoBbl H CTYMHH pasBHa 1,6 u.

OnHOBPEMEHHO C 3THM JaloTCA ciefylolue GopMy/bl a1 ompe-
JeJeHHs pajuyca 3KBUBAJEHTHOH HaHeNH AJAS PasqHYHHIX reoMer-
puueckux (opM peasbHHIX HaHeJel.

1. lna kBafgpaTHON HaHeNHd cO CTOPOHAMH 4 DajMyC 3KBHBa-
JIEHTHOH KDYIJIOH NaHesld paBeH:

R = 0,56a.

2. JIns npsiMOyrosibHOH MaHeJu CO CTOPOHaMH a H b

ab
R=1,12 .
a-tb

Jasi maHend B BHAE KOJbLA HJIH 3aMKHYTOH INPAMOYIOJbHOH
paMbl faerca Qopmyna, ompeensmoolias HNPefesbHO HOMYCTHMYIO
TeMHepaTypy Ha ee MOBEPXHOCTH!

fT= —f2T2
A
171
rze T,— TemmepaTtypa, KOTOPYIO AOMKHa 6bl1a 6B HMeTb
KpyrJasd nmaHeNb, 3KBHBaJeEHTHas BHYTPCHHEMY
NPAMOYTONbHHKY:;

T, — TO Xe, /151 BHELIHero NMpsiMOYTroJIbHUKA;
f, f1 v f— TemnepaTtypHble HaKTOPHL.

IaBag 3ty pekoMeHgauud, MucceHap B TO e BpeMs YKashiBa-
€T, UTO OHH ABJAIOTCHA TOJIBKO TEODETHYECKHMH.

B oTeuecTBeHHOH NpaKTHKe MpPU pacueTe JYYHCTOTO OTONJIEHHS
C HCHOJb30BaHHEM HUCKYCCTBEHHO HArpeThiXx Orpa)KAalolHX KOHCT-
PYKuHil HJH CHeuvatbHBIX NaHeaedl HDHMEHsSeTcs METOJHMKa, OCHO-
BaHHad Ha OHpeJie/IeHUH CPEeJHEerc M3JyueHusd mnomelleHus (OT BCeX
Orpa)kaaloUuluX KOHCTPYKLHMH), OTHeCeHHore K 1 m% HOBEPXHOCTH
yeJioBeKa, UCXOAS U3 U3BECTHOH (OPMyJHI

__2(gh) — 8n Fn+ 8u.c Fu.c -+ Zox Fox + gb.c Fo.c - non Fron

epn = )
P EF FH+FH.C—}_FOK—}_FB-C+FHOH ’
riae Zep.n— CPENHEE H3NYYEHHE NMOMELIEHHS, OTHECEHHOe
K 1 m? MOBEPXHOCTH YeJOBEKa;
&n, 8u.c H T. 1.— H3JIyUEeHHE OTJe1bHBIX HOBepxXHOCTEH

orpamneﬂnﬁ, OTHECEHHOEe Ha OJHOro uejo-
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BeKa (OT MaHesaH, HAPYXKHBIX H BHYTPEHHHX
CTeH, OKOH, MoJja, nomm(a)
F,, F, .— MOBEpPXHOCTH OrpaxeHuil.

Hanyuenue OTAeNbHEIMH NMOBEPXHOCTAMH gn, &ne M T. [. ONpe-
nendercs no Gopmyie

g=bc(t,—1) kxas/n*.u,

rae b — temnepatypubiit daxrop (°K)3, ompenensiempliit mo  op-

ty—1g

rie T, u t;— a6comoTHast u B °C TeMIeparypa Ha/lyyalomero TeJa
(orpaxpawonieil KOHCTPYKLUHU);
T, v I, — COOTBETCTBEHHO TeMIepaTypbl 06JyyaeMoro Tena
(uesoBeKa).

Temnepatypublii pakTop OGBIUHO Gepercs MO crnenualbHBIM Tab-
JIMLAM WK rpacuKam.

Ha 06myio MHTEHCUBHOCTb OGNyYeHHS YelOBeKa OKasbiBAET CY-
mecTBeHHOe BJUAHME H3JydeHHe MOTOJKOB (mepekpwituil). Iloto-
JIOK Harpesaercd OT U3J/1y4eHHA Oo6GpaTHOA CTOPOHH ropenok (maHe-
Jell), a TakxKe 3a cyeT MOJHUMAIOIUHXCA KBEPXY rOpAYHX NMPOAYKTOB
cropanud. Ilpy mavenfsx 3TOT AOMOJNHUTENbHBIH HarpesB MOTOJKA
MPOHCXOAHUT 3a CYET KOHBEKTUBHOr0 Harpesa BO3jayxa.

Harpes moro/KoB, a clefoBaTelbHO, H UX H3JyYeHHE TEM Bbl-
e, yeMm GJiuxke K HUM DacllosokKeHbl TOpesKy, YeM MeHbllle HX Tell-
JIOMIPOBOAHOCTb U YeM 60Jbllle KO3((GHIUUEHT MOMVIOWEHUS JTYyUYHCTOR
3Hepruu. YBeluuyeHHe H31y4yeHHs MOTOJNKOB MoXeT OBITh TakKxe 3a
CYeT MOBHILIEHHA KO3(hHuIMeHTa OTpaxKeHHS.

Kak nmokaswiBaioT HccienoBaHusA, AOMyCTUMasd TeMmMnepartypa H3-
Jy4Yamouero MOTOAKA [JOJMXKHA YMEHbINATbCA C MOHHUIKEHHEM BHICO-
TH NMOMelleHUsl U YBelHdeHHeM ILIOWIAAM MOTONIKA,

IIpu manbix BeIcOTax momewleHudt (no 3—3,5 M) 3Ta MOMYCTH-
Masf TeMleparypa MPOXOAUT 4Yepe3 MHHHUMYM, 3aTeM C yBe/JHYEHHEM
IJIOMa M MOTOJNKA HayMHaeT CHOBA yBeJHYMBaTbCS.

Hecmotrpsi Ha TO 4YTO HarpeTblii NMOTOJIOK MOBLIIIAET Pe3yJbTH-
pylowylo Temmepatypy B pabodell 30He, MucceHap cuyuTaet, 4TO
neperpes BepXHeH 4YacTH TMOMeLUEHHA ABJIfAerc «HamMpacHoi 3aTpa-
TOA CPEACTB U MO3TOMY €ro cjeayeT Mo BO3MOXHOCTH yMeHbIIaTh
WK COBCEM He NOMYCKaTb».

O6pabotka CTAaTHCTHYECKHX HAHHBIX O camoquCTBuu JIoed,
npoBeneHHas MucceHapom, Nokaszana, 4to 90% dvyBcTBylOT cebd
YIOBJIEeTBOPUTENBHO (C TOYKH 3peHHA TEIIOBOrO OLUYLEHHA) NpH
pasHHLe MeXAy pe3yabTHpPYIOMeHR TeMIepaTypbl B YPOBHAX OJIOBHI
M CTYMTHH MPUMEPHO B 1° s cHUAAUIMX U MeHblle 2° [ CTOSIIMX
(cyxas peayabTHpyiOllasg TeMmlepaTypa B ypoBHe CTYNHH paBHa
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npubausutesbio 18° M). Takue ke pe3yabTaThl GbLIM MOJYYEHDI
H TpH KOHBEKTHBHOM OTOIVIEHHH, KOrja pasHulla MeXAy TeMmIepa-
TYPOH BO3IyXa Ha yPOBHe roJIOBBI H CTYMHH cocraBisnaa 1° gas cu-
OAMMX W 2° g8 CTOSWMuUX Joned.

Ha ocHoBaHHU 3TOr0 CieNaHbl BBIBOABI, 4TO A4Sl OGecHeyeHHs
KOMDOPTHBIX YCJIOBHH HeOO6X0AHMO, uTOOBl pasHULA MEXAY Pe3yab-
THPYIOLLEH CYXOH TeMNepaTypoiél B ypPOBHfIX TOJOBBL U CTOMNBI [J14
CUAALIKX Jiogel 6bl1a He Oodee 0,5° M, a aJd croAmux — He GoJiee
1°M. Tlpu sTOoM nOMycTUMOCTb GoJlee BBICOKOH pa3HHIbl B TeMIle-
patypax ana Jiojgel cToAWuX 06bAcCHAETCA TeM, YTO /1 HHX BJuf-
HHe pajHalHOHHOM (JNY4YHCTOH) TeMnepatypbl Ha pe3yabTHDYIOLLYIO
CYXYIO TeMIepaTypy, a C/ef0BaTeNbHO, H HAa TEMJIOBBHIE OLIYIIEHHS
MeHee 3aMeTHO.

Ilo mHeHuI0 MmucceHapa «3TOT KPUTEpHH, OCHOBaHHBIR Ha pas-
HULE MeXay Pe3yIbTUPYIOIlel CYXOi TemIllepaTypoil B YpPOBHAX ro-
JIOBbI M CTYNHH, o6Jajgaer TeM NPEeUMYIIECTBOM, YTO OH JaeT BO3-
MOXXHOCTb CPaBHUBAaTh KOMGODTHLIE YCJIOBHS NPH JYYHCTOM H KOH-
BEKTHBHOM OTOIIEHHHY.

OnHOBpeMeHHO ¢ 3THM MucceHap cYuTaer, YTO OCHOBHOH Ipo-
6/1eMOll MPH YCTPOHCTBe OTOMJIEHUS MOABECHHIX M3Jydaresell (ma-
HeJlell) fABJfAeTCA OCYIIeCTBJeHHe MaHeneH, OTAajoUHUX KHH3Y 3Ha-
YUTENBHYIO 0JJ0 TEMaa.

Cpenn cliequaJucTOB, 3aHUMAaKMUXCA BOMpOocaMH OTOILIEHHA C
NMOMOILBIO MH(paKpacHBIX HU3JyuaTeneil, A0 HAcTOAIIEro BPEeMeHH
HeT eMHOTO MHEHHUf O CHCTeMe pacCcTaHOBKH (MogBeca) 3THX U3/1Y-
yaresielf B pas/IUYHLIX TOYKAX MOMEMEHHUS.

Ha puc. 145 moka3zaHbl pasJjuuHble BapHaHTH MOjBeca H3Jayya-
tejell. BapuaHTt a npegycMatpHBaeT MakcHManlbHoe 06JyYeHHE MOo-
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Puc. 145, TIpuMepbl paccTaHOBKH H3Jyuyareiedl B
NOMeLIeHHH
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Ja momelleHus MO MepuMeTpPy Ha WHPHHY 10 3 4 OT creH. [Ipu 3ToM
CTeHH He o6ayuaiorcd. Bapuant 6 mokasbiBaeT paBHOMepHoe 06.Y-
ueHHe Ha YpOBHe pocra uejoBeka (1,6—1,7 m). Bapuaur 8 paer
paBHOMepHOe O6JIyueHHe Ha YPOBHE pOCTa UYeJOBEKA W HHUXKHEH
yactu creH. BapuaHT 2 TNpegycMaTpuBaeT BepTHKAJbHOE MpPAMOE
06JIyueHUe YeJIOBeKa (MoJia) uaNyuyaTeNsIMH K BTODHUHOE MOTOJKOM,
HarpeBaeMbIM 33 CuUeT u3JydyeHHA O0OpPAaTHOH CTOPOHH H3ayuaTeteit
Y KOHBEKTHBHOTO Harpeba IMpOLYKTaMU CropaHus.

HekoToprie crnenuaJucTh-TellJIOTEXHUKH, THTHEHHCTH H (UH3HO-
JIOTH CUMTAIOT, YTO MOCTOAHHBIE TEMIepaTypa, BAaXHOCTb U LBUXKe-
HHe Cpejbl, OKpyxaloueil yesJoBeka, ¢ (PH3HOJNOTHUECKOH TOUKH 3pe-
HUA M3HEXKHUBAIOT OPraHU3M W HE IMO3BOJSAIOT ,IIOCTHFHyTb MaKCH-
MaJIbHOH NMPOU3BOAHTEJbHOCTH TPyaa.

15 MoBeIIeHUs XKU3HeAeATeJbHOCTH JI0LeH HEKOTOpHIE CHelHa-
JHCTH PEKOMEHAYIOT B TeueHue pabouero nHA B NPOU3BOICTBEHHBIX
MOMELEHUAX MEHATb KOM(OPTHbIE YCI0BUA NMYTEM MEPHOIHIECKOTO
u3MeHeHus (B HeGOJbIIMX MpegesJax OT HOMHHAJA 10 MHHHMYMa)
TEMIIepaTypbl BHYTPEHHEIO BO3/1yXa WM HHTEHCHBHOCTH 06JYy4YeHuA.

Muccenap, HampHMep, peKOMeHIYyeT MONYCKaTb KoJebGaHus pe-
3yJbTUpYIOUleH TemMnepaTyph B mpegedax 3°M, T. e. HeCKOJBKO
60Jlee, ueM OGBLIUHO NPHHATO.

U3 3toro BHiTeKaeT, UTO cTpeMJieHHe K aGCOIOTHON paBHOMED-
HOCTH 00JyueHus MO IMJowany NoMeweHusd B ypoBHe paGouell 30HH
HEeONpaBJaHHO H MOXHO AONYCTHTb HEKOTOPYI0O HepaBHOMEPHOCTb
3toro o6JyueHus, 0COGEHHO B MOMEIMEHUAX, TIe JIOIH He HaX0oaaTCa
LJHTeNbHOE BpeMsA Ha OQHOM MecCTe.

B JsurepaType HepenKO MOJOXEeHUS, OTHOCAILHEeCH K 3JeKTpo-
JAMOOBLIM MH(pPAaKpacHLIM u3JyuarteJsaMm, paclpocTpaHAOTCa Ha
nmaHeJbHbE M3JyuyaTetJu W Ja)Ke HA ra3oBble ropeJKd HHGpPaKpacHo-
I'0 HM3/y4YeHHsl, UTO HUKAK HeJb3fl CUMTATb NMpaBUJbHHIM. B camom
gene, ecJly JaMNoBble U3JyyaTelu KaK W3JyuaTelu TOUEUHbIE MOA-
ypHAIOTCA 3akoHaM Kemiepa (KBagpaTuuHasg 3aBUCHMOCTb HHTEH-
CHBHOCTH H3JYUEeHH OT paccTofiHuA n0 obJydaeMmoro obbekra),
Buna-I"aquuuHa (cMenieHde MakcUMYMa H3Jy4eHUsl B CTOPOHY BHI-
COKHX TeMIlepaTyp HakaJja Huru), Jlambepra (3aBHCHMOCTb MHTEH-
CHBHOCTH H3JIYUEHHs OT KOCHHYyCa yrja majgeHus H3JTyueHus 1a Hioc-
KOCTb) W [Ip., TO NMaHeJbHbiE W3JyuyaTenu, a TeM OoJjiee rasoBoie To-
peJIKH HH(paKpaCHOrO U3JIYYeHHS BO MHOrOM He NOJUHHAIOTCS 3THM
3aKOHaM.

CpaBnuBasl KpuBble (MHIMKATPHCCH) M3JYUeHHA HO cdepe JaM-
MOBOro u3JydaTteds u IaHeJbHOr0 (KOCBEHHOr0) wu3jydarens, a
TaKXe TOpeJKH HH(PAKpACHOro H3JyueHHS, JIerKO 3aMeTHTb 3Ha-
YHTeJbHOE pasNuuue HX Mexnay coboi. Eciu, Hanmpumep, y Jam-
IIOBOrO M3Jyuaress MaKCUMyM SHEPTHH H3JYYEHHS JIeKHT B HaNpas-
JeHun yraos 75 u 105° (Mo OTHOWEHHIO K INIOCKOCTH H3JYYeHHHA),
TO [/ MaHeJbHOTO H3JyuyareJs 3TOT MaKCHMYM JIeXHUT B Ha-
npasJeHun yraa 90° (mo HopmaJu), a L8 ropelkH HHGpPaKPaACHOTO
H3JyueHHs yroJ MaKCHMyMa H3JYYeHHS MeHAeTC B 3aBUCHMOCTH
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OT KOHCTPYKHHM M3Jyuajoliero Hacagka (muaMeTp KaHaJoB B Iep-
(hOpUPOBAHHBIX KepaMUUYeCKHX DellleTKax, BeJuuHHa fueek B MeTaJ-
JHUYECKHX ceTKax u ap.). ClexyeT TakKe OTMETHTb, YTO 3TH ITOKa-
3aTeJld MEHAIOTCA U1 OGHOTO H TOTO Ke H3JyyaTeds B 3aBHCUMOCTH
OT paccTOfHUil MeXIy HHM M TOUYKOH 3aMepa HHTEHCUBHOCTH H3JYy-
4eHHs, OT HanpaBJeHHs] H3JYYeHHf, 4 TaKXKe OT MOIIHOCTH H3Jy-
qareJs.
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Puc. 146, Dmiopa o6nyueHnsi MOBEPXHOCTH B HAMPapJeHHWM MO IJIOCKOCTH,

mepIeHAMKYNAPHOA K wuanyualouleli nobepxsoctu ropenku I'MM-3, TUU-8

¥ pacmosioxkenHolt mo npogonbHofl ee ocu (f—I). Lndpsl Ha xpuBLIX noka-
3LIBAIOT BHICOTY MOABECA ropeiiku Haj obiyuaeMoii MNOBEPXHOCThIO

IIpumeHuTeBHO K TOpesKaM HHOpPaKpacHOro W3JYYEHHUS 3TH IMO-
Kazarte/]u 3aBHCAT OT pa3MepoB u3Jdyuajouled IIOCKOCTH M HaIpas-
JleHusl MJI0CKOCTH 3aMepa OTHOCUTEJBHO INIOCKOCTH H3JYYeHHs.

Kak ycranoBJieHO, ropeJKu HH(pPaKpaACHOTO H3JIyUeHHA ABJAIOT-
Cfl CeJIEKTHBHBIMM M3JydaTelIIMH, T. €. MOJIOXKEeHHe MakKcHMyMa H3-
Jy4yeHud MO OTHOLIEHHIO K [IJHUHe BOJHBI U3JYUeHUs] Y HUX He 3aBH-
CHT OT CTENEeHH Harpena HM3Jy4yalolleH NMOBEpPXHOCTH.

Orcropa cyluecTByiolMe pPEKOMEHALUMH MO pacueTy oGJyuyeHHO-
CTH AJIf JaMAOBLIX W MHBIX H3JlyyaTeJel He MOryT OLITb MPUMEHHMBI
[UIS TOPEJIOK HHGPAKpacHOro HanyueHuf. JJ1a sTHX ropeok (mpu
HEeKpYIVIOH Qopme H3aayyalomed IUIOCKOCTH) HeNb3d OrPaHHYH-
BaTbCA MOCTPOEHHEM TOJbKO OLHON 3MIOPHl 06JYYeHHA MJOCKOCTH
MepHeHUKYJASAPHOR K 1I0pMaJd, Tak KaK HHTEHCHBHOCTb U3JyYyeHUs

?
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y ropenok HHpPaKpaCHOro H3JyueHHs MeHseTcs Mo cdepe He TOMb-
KO B 3aBHCHUMOCTH OT yIJa H3JydeHUs M DPACCTOSHHI, HO W OT Ha-
NPaBJeHH OTHOCHTEJIbHO OCEH CHMMETPHM M3JydalomeH MOBEepPXHO-
ctu (pHc. 146, 147, 148).

YKazauHbie 3MIOPbI MPUTOAHE JHIIb AJS CAyYas PaciosoKeHus
Hajyuarejefi napasjaespHo o0f6JayuaeMod NMJIOCKOCTH (Hampumep, mMo-
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Puc. 147. Smopa o6GnyueHHst TOBEPXHOCTH B Ha-
NpapJeHun 10 TJIOCKOCTH, TNepNeHAHKYNSPHOA K
uanyvawoulefi nopepxHocth ropeikun I'MH-3,
T'MU-8 n pacnojioKeHHOH NMO momnepeyHoH ee oOcH
(II—II). Uncdpsl Ha KPUBHIX NMOKA3bIBAIOT BBICOTY
MopBeca ropejku Haj 0GJyyaeMoH NOBEpPXHOCTBIO

ay). Ilpu HakJoHe H3ayuyaTelel 06JyueHHe TOH XKe MIOCKOCTH 3HA-
UUTENTbHO MEHIETCH.

Hna kaxaoro TunopasMepa ropejsok HHGPaKpacHOro U3JyueHHs
HeKpyryiofl ¢opMBl JONxHa OBITH COCTaBJeHa 3MOpa OGJYyueHHSA
K HOpPMAaJbHOH IJIOCKOCTH MHHHMYM MO TPeEM OCAM CHMMETPHUH, K
uaJayvaroued MI0CKOCTH (MOMepeuHol, NPOfONbHOH, THaroHaJbHOM)
/151 pa3JMUHBIX DAacCTOSHHUA OT Hee (B mpepesax 3—15 m uepes
KaXau# merp). '

Jniopel 061YUEeHUS CTPOATCA HA OCHOBAHHHM 3aMepOB NMpHOOPOM
(paguoMeTpoM, AKTHHOMETPOM H T. N.) IJOTHOCTEH H3JYy4YeHHd B
33BUCHMOCTH OT BBICOTHI OOJyueHHs H yriaa majeHus.

Ha ocHoBaHuM 3mI0p TOro MJAM HMHOro THHOpPAa3Mepa TOpeNKH
MOXKHO HOCTPOUTH 3MIOPBI CYMMAapHOro 0o6ayueHus TOBEPXHOCTH B
HaHpaBJeHHU HJIOCKOCTH, NMePNeHAUKYAAPHON u3jydamouied nosepx-
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HOCTH TOPEJKH KU PAaCHOJOXKEHHON 110 COOTBETCTBYIOMIEH €€ OCH CHM-
metpun (puc. 149). IlocTpoeHue 3TOH 3MIOPbI CBOAHTCH K TOMY,
4yTO0 Ha ocH abcuucc B JIOO60M Macutabe OTKJAaALIBAlOTCA B 06e
CTOPOHBI OT HOpManu K Kaxmol ropejke pacctofiHud (B M), a Ha
OCH OpIMHAT — CcyMMmapHas 06/Yy4eHHOCTb (IJIOTHOCTb H3JYydyeHus),
COOTBETCTBYIOIASA TNMPUHATOH BLICOTE MOJABECA TOPeJOK H paccrofi-
HUIO OT HOpMmaJsel. 3aTeM KOHUBI OTJOXKEHHEIX OTPE3KOB COEJHHA-

o
3

o
S

o <
= =
[
i

.

=
ey

B,

&

R (1)
UHHBKMOpL

~
=
—-—/——

3
P

=
¥

Mnomurocms usnyvenur & xxan/m?yac, g=3
Ty
=

-

<

5 7z 18 24 90 35 42 48 54 &0 66 712 78 &
Pacemeanue no 20puagkmoil O 0td 20peaxt 8 mempax

Puc. 148, Dmopa o6.ayueHns NOBEPXHOCTH B HampapJeHHn IO
TJIOCKOCTH, MEPTEHAMKYJIAPHON K H3Jydalolleii MOBEPXIOCTH
ropenkn 'MU-3, TUM-8 n pacnonoxenHoll mo anuarosain ee
nosepxsoctu ([1I—I11I). Undpbl Ha KpuBblx MOKa3bIBAKOT Bbi-
COTYy mojBeca ropeiku Haj o6JyyaeMol MOBEPXHOCTbIO

fores. Tlo monyyeHHOH KPUBOH CYAAT O BeJMUMHE W CTENEHH DaBHO-
MepHOCTH 06J1yueHus.

Takum o6pasom, HPH HAJeXKHO HNPOBEPEHHBIX NAHHBIX MO LOMY-
CTUMBIM [03aM O6JIyYyeHHS 3MIOPbl CYMMAapHBLIX 06JyuyeHHH Mmo3BoJs-
10T GBRICTPO OmpeenATb Tpebyemoe KOJUUECTBO FOPEJOK H paccrosl-
HHe MeXAY HHMH. 31ech CJelyeT YYHTHIBATH COOTBETCTBHE BBHICOTHI
MOJABECa PacHOJOXKEHHI0O KOHCTPYKIHUA (MOCTOBBIE KpaHbl, (epMbl).

KoHneuHo, pacuer OTOHJIEHHA MO 3MOPAM CyMMapHBIX 06JYyueHuiH
HeJb3fl CYUTAThL COBEPUWIEHHBIM, TAK KaK MOKa eue Hetr JOCTaTOuyHO
NPOBEPEeHHBIX JAaHHBIX O KOM(MOPTHBEIX YCJIOBHAX HPH COOGJNIOJEHHH
TOJBLKO AONMYCTUMBIX 03 00JydeHus uejoseka. Iloatomy stor pac-
YeT MOXKHO PEKOMEHA0BATb TOJBKO KaK MPHOJHMKEHHBIH NMPU HpoeK-
THPOBAHUHM CHCTEM OTOIUIEHHSl C TOPeJKaMH HH(PAaKPacHOrO H3IY-
yeHus.
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Puc. 149. Tloctpoenne amopH cymMMapHoro oGay-
YEHHA TIOBEPXHOCTH HECKOJILKHMH  TrOpeJKaMH
HH$PaAKpPaCHOIO H3NYYeHHs

a — o6/lydende B HAMpaBAeHHH [JIOCKOCTH MO MPOAOJb-

HOl OcH CHMMeTpHH; 6 — 0GJiyuenHe B HManpasilellHd IUIO-

CKOCTH MO MonepedMHON OCH CHMMETDHH TOpeiKH; 8 — 06-

JiyuenHe B HanpaBJeHWW MNJOCKOCTH MO JHAroMaif ro-
pesiKH

1 — o6nyuende neBoM ropeako#; 2 — obGayuense mnpasolf
ropesikof; 3 — cymMapHoe oGiyyenHe ofedMH TOpesKa-
MH; £ — BHICOTA MOJBECAa TOpEIKH B M

B 3akaioueHue ciaefyer ckasaTb, uTO, XOTHl OCHOBHOH 3ajauei
OTOIJIEHUS] CUMTAETCH COXPaHeHHEe TemyjoBoro GajaHca Tesaa velo-
Beka, Bce XKe OJMH 3TOT (QaKTop, BHIUMO, elle HE MOXKeT fABJIATbCA
0OBbEKTUBHEIM KDHUTEpHEM B OHEeHKE HOPMAaJbHOTO COCTOSHHUSI M ca-
MouyBCcTBUA ueioBeka. lllax6a3sfH, HampuMep, ykKasbiBaer, uTo CO-
CTOSIHHE KOM®MOpTa ONpeenasieTcss He TOJbKO COXPaHEHHEM TelJo-
Boro 6aJjiaHca, u6o takoi#l 6ajJaHc Moxer ObITb Pe3yJbTaTOM OuYe€Hb
60/1bIIOro HAMpPAXKEHHA TEPMOPEryIATOPHBIX MEXaHH3MOB,

C. M. KannyH takxe oTMeuaer, 4To BO3/JeHCTBHE TeMneparyp Ha
OpraHu3M HeJb3s TPAKTOBaTh TOJbKO ¢ KaJOpUHHO-3HEPreTHYeCKH-
TepMOAMHAMHUUEeCKUX NMo3unui, Jleraser nmoguepKuBaer, UTo B HU3yue-
HHU BOMPOCOB JYYHCTOH 3HEpPrun HeJb3fl OrpaHHuYuBaTbhbed (u3HUe-
CKOfi M y3kobuoJgoruieckod cropoHo#l Bompoca. B sroi o6aacrtu
eule 6onblue, ueM B APyrux 06JacTAX B3aUMOOTHOILIEHHH uesoBeEKa
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C OKpyxatouled cpepoil, Heo6X0[UM IWHPOKHHA THTHEHUYECKHH CHH-
Tes. .

Takum o6pazom, HecMOTpsl Ha Bce GoJbllee pacUIMPEHHE HC-
noJab3oBaHus H3aydarteneH, 0CO6E€HHO ra3oBLIX ropeloK HHppakpac-
IIOr0 H3Jy4YeHHs, AJf leJeH oToIIeHHs HOMeluleHHH H oforpesa
Jiogefl Ha OTKPBITBIX IJIOLWAAKAX AHKTYETCAd Heo6XOQUMOCTh [aJb-
Heflllero npoBeleHUS BCECTOPOHHUX HCCIEROBaHUH B 3TOH obJacTH,
YVUHTBIBAIOWINX KaK TenJOTEeXHHUECKYI, TakK H (DU3HOJOTHYECKYIO
CTOPOHY, W CO3/aHusl CTpPOHHOH HayuHO OGOCHOBAHHOH MeTOAHKH
pacuera H NPOEKTHPOBAHHA CHUCTEM OTOILIEHHA € ra3oBBIMU ropeJ-
KaMH Hli(paKpacHOro H3JyueHHus.

3. OCOBbIE CAHHTAPHO-THTHEHHYECKHE YCJIOBHA NPHMEHEHHS
TA30BbIX TOPEJIOK HH®PAKPACHOTI'0 H3JIYYEHHSA

B 3akpbLITHIX MOMeleHUAX UCMOAb30BAHHE ra30BLIX FOPEJOK HH-
({ppakpacHoro H3TyueHusi CBA3aHO He TOJNbKO ¢ TpeGOBaHUAMH B3phi-
BO6E30MacHOCTH, HO U ¢ TpeOoBaHHUAMH CAHUTAPHO-TUrHEHHYECKUX
HOpM HO COCTOSIHHIO atMochepsl BHYTPH 3THX NOMelleHHH.

Tpe6oBanua B3pEIBOGE30NACHOCTH pPerJaMeHTHPYIOTCS NpaBuja-
mit TocroprexHag3opa (npaBuaamu 6e30MaCHOCTH B rasoBOM XO3fH-
CTBE), H B OTHOILEHHH TOpPeNOK HH(pPaKPaCHOrO H3JyueHHs, ycra-
HOBJIEHHBLIX B MOMeIleHHH, OHH MO CYlecTBY HHYeM He OTJIHYaloTCAd
oT TpeGoBaHuil B oTiOUWIEeHHH J060ro razoBoro npuGopa. B oTHole-
HUU XKe obecneucHUs] YUCTOTHl atMochepbl noMeleHn, B KOTOPBIX
yCTaHaBJMUBAIOTCS TOPEJKH HHGPaKPacHOrO U3JIydeHUs, BO3HHKAIOT
ocobble ycJoBHS.

Kar moka3elBaldT MHOrOYHCJIEHHbIE HUCCIETOBaHUA TOPEJOK HUH-
dhpakpacHoro HaIyueHus W HpaKTHYecKH OCYIULeCTBJIEHHLIX OTOMH-
TeJbHBIX YCTAHOBOK, B MOMEUIEHHAX C HCNOJb30BaHHEM STHX ropesloK
flpy HODMAJIBHBIX 3KCIJIyaTALHOHHBIX peXXHUMax paboThl (maBieHune
raza, TEMJOBasa HAarpyska, HPUTOK BO3AyXa U OTBOJ NPOAYKTOB Cro-
paHHg) obecneunBaercsd /JOBOJBHO BBICOKAfg IMOJHOTA CXKHCAHHA
raza B 3TUX ropeljkax.

B momeweHusnx, o6orpeBaeMbIX ropejJkamMu UHQPaKpacHOro H3-
JAy4eHusl, NpH YKa3aHHBIX YCJIOBHAX KOHUEHTpauusl OKHCH yriepoja
B BO3/yXe He HpeBbilllaeT CAHUTAPHO-THTHEHHYECKHX HOPM.

OnHako 3T0 TpeGyeT BHICOKOKAYeCTBEHHOIO HPOEKTHPOBaHUS,
BLINOJHEHUA CTPOUTENbHO-MOHTAXHLIX pabor u mpaBUiIbHOH 3Kce-
M1yaTalud CUCTEM OTOMJIEHHA U BEHTHISALHU.

Kpartkoctb Bo3nyxoo6MeHa B HOMeENLEHHSX ¢ 060rpeBoM roped-
KaMH MH(pPaKpacHOro H3JYYeHHS AOJXKHA ObiTh Tako#, UTOOH 06ec-
neuuBajach acCUMUASHUA BOAAHLIX MapoB, YIVIEKHCJIOTBI H OKHCH
yriepoja, BBUIENSAEMBIX TOPeJkaMu, a TaKxke HPOH3BOJACTBEHHBIX
spegHocTed. :

B KOHCTPYKTHBHOM OTHOLIEHHH CHCTEMY BEHTH/IALHH Claegyer
pewratb TaK, 4to6bl 3a60p NMPOAYKTOB CrOPAHHUS OCYLIECTBJASJICA B
MaKCHUMaJbHOH 6Ju30cTH OT ropenoK. OIHAKO NMPH 3TOM He JOJKHO
€03/(aBaThCA; GONBIIMX CKOPOCTEH ABHXKEHHA BO3ayxa BOIu3M ro-
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peJsiok. [Togauy Bo3fyxa B nOMelleHHe PeKOMEHAYeTCH OCYLECTBIATD
Ha TaKOM PacCTOSIHHH OT TOPEJIOK, YTOOL HE MPOUCXOAUNIO CUIBHOIO
OXJlaXK/eHud H3Nyvaloulux HOBEPXHOCTEH MX U He cJayBaJjach 30HA
ropeHusi. BMmecre ¢ TeM f0MXKeH ObiTh obecrieued OecnpenTCTBEH-
HEIH NOABOJ BO3AYXa K HHXKEKTOPY TOPeJKH ajas obecrnevyeHUs HOJ-
HOTbI CrOpaHus rasa.

Pa6orty BeHTUJNALHYU, B TOM UHUCJE H €CTECTBEHHOH, He0BX0AHMO
6JI0OKHPOBAaTh ¢ NOJauell raza Ha TOPEJKH KaK MO BHITAXKE, TakK H
no nputoky. K coXxaneHuio, HHOTAA NMPUTOK BO34yXa He GJOKHPYIOT
¢ mofauelt rasa, 4eM CO344I0T YCJAOBUSA I HENOJHOTO ero CTOpaHus
B rOpeJKax.

Topenku, pacnofoxeHHble BOJH3W OTKPHLIBAIQUIMXCA [Bepei,
OKOH U HHBIX HPOEMOB, a TaKXe BOJHM3H KaKUX-JIHO0 ABHXKYUIMXCH
yactel o6OpyNOBaHHA, CO3[AJOLIUX CHILHBIE MOTOKH BO3ayxa, CJe-
oyeT 3amumate ot obaysaHus. [lpu skcmjayartaluu Topesok, pac-
HOJMOXKEHHBIX BOJAM3H OCTEKJEHHBIX UacTell NOMelleHHUs, Helb3fd J0-
NycKkaTb pa30UTBIX CTEKOJ B HENOCPeACTBEHHOH 6JH30CTH OT rope-
aok. Ilpn ucnonb3oBaHun ¢pamyr B cBeTOBbIX (GOHapAX 3AaHHR
OIS OTBOJa MPOAYKTOB CropaHufl HapyXy Heo6X0QUMO NMPHHHMATb
MepH NPOTUB OOAYBAHHUA TOPeJOK CHJIbLHBIMH CTPYSIMH HapyXHOTO
BO31yxa. B mpolecce skcmayaTamut ropesoK A0MKeH obecneyuBaTh-
CA CHCTEMaTHUYECKHH KOHTPONb 32 PeXHUMOM HX paboOTHL

M3-3a ortcytcTBHfl pa3paboTaHHBIX H [POBEPEHHBIX MEeTONOB
pacuyera W NPOEKTHPOBAHUA CHUCTEM ra3oBoro HHGpakpacHOro OTOI-
JeHHSl B HEKOTOPBIX OpraHH3anufAX HMeJOTCA CYXAEHHs, 4TO 3TOT
BUJ OTOIJIEHUS] HE OTBEUAET B NOJHOH Mepe CaHUTAPHO-THTHEHHYe-
ckuM tpeGoBanuAM. OcHOBaHHeM [/l TaKHX CYXJEHHH CJYXHT
TO 06CTOSATENLCTBO, YTO MPOAYKTE CTOpPaHHA ra3a M3 TOPeOK HH-
(hpakpacHOTO M3NYUEHHS HOCTYNAIOT HENOCPEACTBEHHO B OTAILIH-
BaeMoe mnoMeileHHe. HekoTopble THTHEHHCTH BCe elle HOJaraior,
uTo, HecMOTPA Ha GoJee coBepilleHHOEe cropaHHe rasa B TOpeJKax

_6GecnaMeHHOTO THIA MO CPaBHEHUIO ¢ OOLIUHBIMH TOpEJKaMH, BCe
e He HCKIOYeHA BO3MOXKHOCTb TOTO, YTO B HEKOTOPHIX C/ydasx
IpH 3KCMJIyaTallki ra3oBoro HH(GPakpacHOro OTOMJIEHHS COLepXKa-
HHE OKHCH yrJepofia H JPYrHX BPeIHBIX BEeLlecTB B BO3JYIUIHOH cpe-
Je OTaljiuBaeMblX IOMELIEHHH MOXeT [OCTHraTh OMAacHHX 49
300pOBbs uejioBeKa MpefesoB. DTH OHACeHHU He UMEeIOT OCHOBaHHMH.

IIposenennsie uHcTuTyToM BHHMHI a3 pabotul nmo onpeneseruio
CAHUTAPHO-TUTHEIINYeCKNX OCOOEHHOCTEH Tra3oBoro KMH(@pakpacHOro
OTOHJIEHHUST HOKA3aJH CJenyIollee.

1. Tlpu moskHOM BbIGOpPE KOHCTPYKIMH Ta30BEIX HH(PaKpacCHBIX
u3jayuarejell W palluoHalbHOH OpraHd3allik BO3AYX00OMeHa cojep-
JKaHUe OKHCH YI1epoia B BO3AYWIHON cpejie MOMELLEHHH ¢ Ta30BbIM
UHGpPaKPacHbIM OTOMJEHHEM He MNpPeBLILIAeT CYLIECTBYIOLIMX CaHH-
TapHuix Hopm (0,002 me/a).

2. J1ng noBBILIEHHA HafeXHOCTH paboThi Lelecoo6pasHo B CH-
CTeMax ra3oBOT0 HH(MPaKPacHOTO OTOMJEHHS HCHOJNb30BAaTh TOJNbKO
rOpeJKH C HUXHHM TMOACOCOM BO3Ayxa. Hcnbitaling pasiHyHbIX
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ropesiok Ha 3KCNepUMEHTaJbHOM CTeH[e MOKasaJju, YTO NPU BHI-
KN04eHNOM Bo3ayxooOMeHe ropenku tuna 'MUB-1 uepes uekoto-
pblil NPOMEXYTOK BPEMEHH IOCJe MX BKJIOUEHUS 3aTyXadu. ITo
OGBACHSNIOCh TEM, UTO B YKa3aHHBIX TOpesKax BcachiBalollas Kame-
pa pacrnosoxeHa B CpeJHEH YacTu TOPe/KM M npu JMoGoM ee mo-
JOXEHHUN B CHCTEMe Tas0BOTO HH(PPAKPACHOTO OTOMJIEHHS B Hee
nmocTynasa OGeAHEHHbIH KUCJAOPOAOM BO3MYX.

3. Ilns cHMXKEHWS KanWuTaJdbHbIX 3aTpaT M SKCNAYaTalMOHHBIX
pacxonoB, a Takxke MA obecneueHus 6oJjiee HameXKHOTO BO3AYXO-
ob6MeHa B noMelleHUsIX, OCOOEHHO B INPEANPUATHAX OOLLECTBEHHOTO
nUTaHud, ¢ Ta3oBbIM HHQpPaKpacHbIM OTOIMJIeHHeM He1ecoo6pasHo
NPUMEHATh pPANMOHAABHO OpPTaHW3OBAHHYIO eCTeCTBEHHYIO DBeHTH-
JSUMI0 ¢ KPaTKOCThIO BO3xyxooGMena, pabHoli 3—4. [lpu ofec-
NeyeHrnn B TOpeJKax HOPMaJdbHOrO 6eCnIaMeHHOro G/ Hrais
rasa (cogepxkanue CO B npoaykrax cropaHusi He OGouice
0,005%) comepxkaHue OKucu yraepoja B BO3AYIUHOHA cpeje oiall-
JUBaeMOro nomeulenuss He Oymer npepbhimatbh 0,5—1 M2 43 T. e
B nonHOH Mepe GyAeT OTBeYaTb CYLIECTBYIOMM CaHUTapHLIM
HOpMaM.

4. YpeanueHue B o6beMe NOMEIEHUs COAEPIKAHUA OKHCH yIJje-
poZa m ApYrux cOCTaB/IAIINX MPOAYKTOB CrOpaHus ra3a B uHdpa-
KpaCHBIX M3/JyuaTensx B 3aBUCHMOCTH OT KPaTHOCTH BO3AYX006MeHa
MPOUCXOJUT JMLIb B NepBhie 4achl paGoThl TOPEIOK,

Ilpu panbHefimefi paGoTe ropensoK KOHUEHTpauusi OKWCH Yrvie-
poma M APYIUX cOCTaBAAIOWINX B BO3AYIIHON cpefe OTaNJuBaeMBIX
noMellneHni He NU3MeHsETCS.

4, TEXHHKO-9KOHOMHWYECKHE OBOCHOBAHHSA
NMPUMEHEHHSI TOPEJIOK HH®PAKPACHOIO H3JYYEHHA
s OTOMJNEHHA NMOMEIEHHH

OCHOBHOH 5KOHOMMUYECKHH BBIMIPHILI, MOJYYaeMblii NPy npuMe-
HEHMH JIYUNCTOTO OTOMJIEHHS, COCTOUT B TOM, UTO KOM(OpPTHHI 060-
rpen JioAe# HJan 06OpYyAOBaHnA AO TpeOyeMOH TeMmnepaTyphl Mpo-
UCXOJNT HEMOCPEACTBEHHO JY4YuCTOH SHeprueit 6e3 ydyacTusi OKpy-
XKaloIllero Bo3ayxa.

Ilpu sTOM TeMnmepaTypa BO3Ayxa, HarpeBaoilerocs JuIb 3a
CyeT KOHBEKUMM OT HarpeThix Oo6JiyueHneM oOrpaxialolllux KOHCT-
PYKUMH, 3HAUNTEJIBHO HMMKE, ueM INpd KONUBEKTUBHOM (paamaTtop-
HOM) OTOmJIeHun. B cBA3M ¢ 3THUM JYUMCTOE OTOMJEHHE MO3BOJSET
MPOU3BOAUTL TaK Ha3biBaeMbli MecTHblfi o0OrpeB, T. €. NOAAEpIKH-
BaThb KOMGOpPTHBIE yCJAOBAA AJd JMIOAEN JULIb B TeX MeCTax (30Hax)
NOMeINEeHnsl, TAe OHM HaXxoAATCHA, He MOJOrpeBas BO3AYX BO BCeM
o6beMe nomemenus. CieaoBaTebHO, SKOHOMHUYECKHH BBIMTPHILI OT
JYUHCTOTO OTOMJIEHUS TeM Bbille, ueM OOablie (70 HEKOTODBIX mpe-
AeJ0B) mo o6beMY WM ILIOWAAN NOMeLleHNe. DTOT BLIUTPHIN epe
GoJabllie yBeauunBaercs, €CAM NOMelleHMe (34aHue) HCNOJb3yeTcs
711 BpEMEHHOTO mpebChipaHus B HeM JoJed (CHOpTUBHBIE, 3peui-
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Hble, NPOU3BOACTBEHHbie IpeANPUATHS MU MeCTa O6GUECTBEHHOTO
NUTAHUS). ' .

C npuMeHeHHeM JYYUCTOrO OTOIIEHHS NOCPEeICTBOM ra3oBhiX ro-
pesioX MH(MpPaKpacHOro M3JyyeHHs CTaja BO3SMOXKHDBIM SKCIIyaTallus
3IaHufl Jerkoro U Ja)ke JleTHero Tuia B XO0J0AHOe BpeMf rOAa, YTO
TaKXKe [aJO ONpejfeleHHBH 3KOHoMuueckuit aPdekr, TaK Kak mpu
3TOM YAJMHSEeTCS Nepuoj 3KCINyaTalWW STHX 34aHul, COKpaila-
I0TC pacxofbl HAa 3KCOJyaTalMio CHCTeMbl OTOIJIeHUs, OCOOEHHO B
mepexoiHble ePUOAbI roaa. _

[MpumeHeHne ropesok HHPpPaKpaCHOro U3aydeHus No3BoJseT aB-
TOMATH3UPOBATh KAaK BKJ/IOUEHMe-BLIKJAOUEHVe, TaK W peryanpoBa-
HUe TelI0OTAa4H BCell cucTeMbl OTONJIEHHS.

Ilpn pagnatopHOM (KOHBEKTHMBHOM) OTOIIEHUH HarpeTbiff BO3-
AYX NOIHUMaeTCs KBepXy M He yuactByeT B oGorpese Jjiofei. Cie-
DOBATETbHO, NPU HEJOCTATOUYHOM YTeilJleHW BepxHell uacTn 3AaHWH
(HanpuMep, B NpON3BOACTBEHHBIX 3[aHMAX) TEMJONOTEPU NPH KOH-
BeKTUBHOM OTOMJeHNY GyAyT 3HAUNTEJNbHO BLillle, 4eM MPH JYUHCTOM
(c ropenkamMy uHGpPaKpacHOro U3JyueHns).

Takum 06GpasoM, Yem Bbillle [OMeilleHue, TeM BLIrOAHee Mpu-
MeHeHne MHOpPaKpacHBIX u3ayuaTeaed.

B nmpousBOACTBEHHBbIX 34aHUsX, MMEIOUNX 3HAUHTeNbHble 00Dbe-
MBI, B BOJIbIIMHCTBE CJAyduaeB NpuMeHdAeTCs MPUHYANTeNbHAS CHCTe-
Ma BEHTWIAUMU C MHOTOKPAaTHBIM BO31YyXOOOMEHOM, HeOOXOZMMbBIM
AA5 YAaJeHusl NPOM3BOACTBEHHOro 3arpsAi3HeHHOro Bo3ayxa. ¥YcrTpok-
CTBO KOHBEKTMBHOTO OTOMNJIEHWs] B TAaKNX 3ZaHHUAX eule GoJblle CTa-
HOBUTCS 3KOHOMMWUYECKM HeBBIFOAHLIM, NOCKOJABKY TeMNepaTypa BO3-
AyXa MPU-9TOM AOJMKHaA GHITb Bbillle, 4eM B Cjydyae JYUYUCTOrO OTOM-
neHus. [lpaBnga, npy 3HAUMTENBHOM BO3AYyX00OMeHe, CBSI3aHHOM C
TeXHOJOrnyeckoi BeHTuAdALMed OOJbIIMX 3KAHUM, BbITOAHee Obl-
BaeT NPUMEHHTb BO3AYLIHOE OTONJIeHHUE.

Cefiuac eme He npeacTaBAsfercd BO3MOXKHBIM HaThb TOYHbIE
udpsl 5KOHOMHYECKOro BHIMIPHIIIA OT MNPUMEHCHHS OTONJIEHHA
¢ ropeikamMu HH(PpPaKpacHOro H3JyueHMs, IOCKONbKY BHIIOJHEH-
Hble YCTAaHOBKM BO MHOrMX CJAy4asiX SBJSIOTCA TOJbLKO OINBITHBI-
MM, OJHAKO MHOTMe CHeHUaJuCTBl MO JYYHCTOMY OTOIVICHUIO
noJaratoT, u4T0 3SKOHOMWUYeCKMH 3(¢eKT JyducToro OTOMJeHus!
BecbMa BejuK. Tak, Hanpumep, MucceHap cuuTaer, 4TO pacxon
Tensaa npu oborpeBe nomelneHn# NOTONOYHLIMY NaHensAMH B 00ieM
Ha 5—109% wmeHbuie, yuem npu oborpeBe papvatopamu. [lpn sTOM
OH yKa3blBaeT, 4TO ueM GoJbllie n3jydaTelHu OTAAIOT JYUYNCTOH Hep-
riy BHU3, TeM Bblllle 5KOHOMUYeCKu# 3(PeKT, KOTophifi MOXKeT Ha-
xoanThess B npeaenax 12—40% po cpaBHeHMIO ¢ pagMaTOPHBIM
OTOIJICHHEM.

C. A. Ouen oueHHBaeT 3Ty SKOHOMuIO Temya B 14%.

WUneruryr Tunponunras ouneHnBaer sKoHOMMUYecKuit sddeKrt oT
BHeJpeHus CUCTeMbl OTOnJeHusl ropenkaMyu MH(QpakpacHOro wusay-

YyeHud I10 CpaBHeHmo ¢ KOHBCGKTUBHBIM OTONJECHVEeM B npeaesaax
25359
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Ilpy pemeHun Bonpoca O HeJecoO6PA3HOCTH OTOMJEHHS roped-
KaMu MH(PAKPACHOro M3AY4eHUs cJaeZyeT NOMHWUTb, YTO Takas Cu-
CTeMa OTOIJIeHNs BHITOAHA MO CPAaBHEHMIO ¢ PagHAaTOPHON B CACAYIO-
WX caydasx, Koria: -

a) TpebyerTcsl KpaTKOBPeMeHHBIi 060rpeB (crnopTuBHble, BLICTa-
BOUHBle, 3pUTeJbHBble, TOPrOBble 3ajbl, MOMemeHus OTAbIXa u 060-
rpeea JoAeH, paboTalOWMX IPH HU3KMX TeMIepaTypax OKpPYXeHusd
T O); -

6) JI04M COCPEAOTOYEeHbl HAa OTAEIbHBIX yuacTKax (30Hax) mpo-
H3BOACTBEHHBIX MOMeennii;

B) HarpeB BO3J4yXa HeBO3MOXKeH WM HeT HaJAOGHOCTH B ero Ha-
rpepe (pabouMe MeCTa Ha OTKPBITHIX NJOLIAZKAX, OTKPbiTble Tep-
pachl, TpUOYHBI CTAANOHOB, NJAATYOPMbL N 3a/bl OXKHUAAHAH, KPbIThIE
PBIHKH U T. IL.); .

r) Tpebyercs o6orpes 3JaHu JeTKOTO W/IM JETHETO THUIA B HeAdX
yBeMNUEHUS CPOKOB MX IKCILIyaTauuH.

5. PE3YJILTATbI HCTILITAHUSI ONBITHLIX CHCTEM
OTONJIEHUA 3JAHHA JIEFKOrO THNA FOPEJKAMH
HHO®PAKPACHOIO H3JYYEHHA

-

CoBpeMeHHAsl TeXHUKA CTPOMTe]bCTBA, HOBble apXUTEKTYpHbIe
pellleHUs] KOHCTPYKTUBHBIX 3JeMeHTOB 34aHMH, COOpYKaeMblX w3
c6opHOTO Keje300eToOHa, CTeKJAa, JerkuX MeTallInueCKuX CIIaBoOB
U IIaCTHKOB, TpeOyloT Gosee rubGKOro sKOHOMHUeCKN 3¢ (eKTHBHO-
ro peilleHHsl CHCTEMBl OTOMJIEHUS. '

CreHH M3 CTEKJa M MeTaJJa He TOJbKO NPHAAIOT 31aHHUIO Jer-
KOCTb, HO M JaloT MHoro cBera. OgHako npyu oGHIYHOM (KOHBeK-
TUBHOM) OTONJIEHWM B XOJIOLHOe BpeMs CO3[4AI0T AUCKOM(OpTHBIE
yCJ0BHUSA AAS N0 el, npeGrBaOMUX B 3THX 31aHUAX.

CTeksi0 U MeTaaJ, Kak U3BeCTHO, UMEIOT BHICOKHe KO3 huunmeH-
TH TENJOMPOBOAHOCTH, YTO OOYCNOBJAMBAeT CPABHUTENBHO HHM3KHe
TeMlepaTypbl Ha WX MOBEPXHOCTH C BHYTpeHHeH CTOPOHbI NOMe-
U eHuH.

[1oBLICUTb TeMIlepaTypy 3THX MOBEPXHOCTEH KOHBEKTHBHBIMH CH-
cTeMaMH OTONJieHNsl 6e3 3HAYNTENbHbIX 3aTPAT TOIJIMBA HEBO3MOXK-
HO (BCJeACTBHe HM3KOro Koa(pdunuueHTa TelJONPOBOZHOCTH BO3AY-
Xa). K ToMy Xe HarpeB KOHCTPYKUMH B 3TOM CJydae CBA3aH C Ha-
rpeBOM Bcero 06beMa BO3AYXa B NOMEILEHUX.

PeweHlve 3agaun oTomJieHus 3JaHWH, BHINOJHEeHHbIX M3 yKa3aH-
HbIX MaTepuaJoB, T. e. CO3JaHN KOMQPOPTHBIX YCJAOBMI OIS JIO-
Oel, HaXOZAWMXCA B 5TUX 3JaHUAX, 3HAUNTENbHO obJeruaercs ¢
npuMeHeHNeM Fa30BLIX ropeJoK MH(PAKpacHOro usjyuyeHus.

B Mockse no npoektaM uHcTuTyTa Mocrasnpoekt 6blin ocy-
wecTBJAeHbl CHCTEMBl OTOIVIEHWS ropeJKaMu MH(ppakpacHOro usmay-
yeHMsl B HeCKOJbKHX .3[aHUAX 00ulecTBeHHOro NuTaHus, BHINOJHEH-
HBIX B OCHOBHOM M3 CTeK/Ja M aJIOMUHHEBBIX cnaaBoB. IlepBhiM
TakuM 31anuem 6uao Kade «Cnopr» (puc. 150), nmo tuny kotoporo
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Puc, 150. Tunosoe kKade «CuopT», 060opyloBaHHOE FOopeskamu HHPpa-
KpPacHOT'O H3/1yYCHHs

B - AaJbHeHIIeM COOPYXaJucCh MHOTHE ADYTHE 3AaHUA TOTO XKe Ha-
3HaAYEHUS.

34aHve COCTOWT M3 ABYX udacTe#f: TOProsoro saja ¢ 6ydeTHOR
CTOHKO# M CayxKeOHOTO OTAeNeHNsl (KyXHs, MOfAKa, Kaagoshie). Top-
roBulii 3as1 uMeeT miomwaab 108 m2 (12X9), Bbicory 3,5 M, 06beM
~380 m2. CreHbl cay:KeGHOTO OTAe/eHUsT BBIMOJHEHbl U3 JBIPYATOTO
Kupnuya (ToqiMHa 38 cm), TOPTOBOTO 3aja TaKxke H3 AbIpUaTOro
KUpIUYa B Npefeax IOKOJs BbCOTOR 60 ¢ Hajx MoJOM W M3 CTeK-
Ja TOJLIMUHOH OKOJI0 1,5 cm, o6paMiieHHOTO DaMOf W3 aJlOMHHHE-
BOIO CI1aBa ¢ YIJIOTHEHHeM pDe3VHOBOH Npokaaakoi. Hapg pamoift
HMEeTCs KapHu3 M3 XKede3oGeroHa. C dacajga Toprosoro 3ana ume-
eTcdl CTeKJsHHAs [ABepb, OTKpPbiBaomasici B o6e cTopoubl. Iloa
OeTOHHLIH 10 TFPYHTy ¢ OOJIMLOBKOH MeTidaXcKoit mauTko#. Ilepe-
KpbiTHe CGOpHOE M3 XKele306eTOHHbIX IJIUT, YAOKEHHBIX MO MeTaJ-
AM4eCKMM GankaM, ¢ yTemjenMeMm miaakosato#l. IloTonok B TOpro-
BOM 3ajie BHINOJHEH W3 PUGJEHBIX allOMUHMeBbIX JauctoB. Mexny
nNepekphiTHEM W NOTOJKOM uMeercsi 3a3op B 60 cm, o6pasyomud
OOImMA BHITAKHOH BEHTHUJANMMOHHBIA Kopo6. B motonke ycTpoeHH
peleTKn AJs BHTSXKKYM NPOAYKTOB CIOPaHUS OT TOpeJok.

Fopenku ykpenienbl Ha paccrosnun okoao 350 mm (mo0 mo-
NepeyHoii Ocu CHMMETPHH) OT NOTOJAKAa B BUAE CHapeHHBIX Gpa mo
TpeM psagam (puc. 151) Tak, 4TO OT BHeIUHErO pAAa A0 HAPYKHOH
CTE€Hbl PACCTOAHMNE COCTaBiaseT 2 M, a MeXAYy pagamu —4 m.

[lepBonayanbHO GBIIO YCTAHOBJNEHO (MO NPOEKTY) B TOPrOBOM
3aje 18 ropemok mHcTHTYTa MoOCrasnpoekT NpOU3BOAMTENBHOCTHIO
4300 xxaa/+ Kaxjas, HO BBHAY CHIBHOTO OGnyueHus Gyderdw,
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BBI3BIBAIOLErO JKaJoO0bl MOCJACNHMX HA FOJNOBHBle GOJH WU HOpYY
MPOAYKTOB (pa3MsrueHHe MacJa ¥ NUPOXKHEIX, CBepTBIBaHHe Chipa
1 Konbacel Ha OyTep6posax M T. 4.), 4 ropenaku, pacHoJOXeHHbIe
Hax OypeTHOH CTOHKOM, ObIIN CHSTHL.

[lpn cocraBieHHH TpoeKTa Obil MPOU3BENEH pacCUeT TEIJOMNO-
Teph 3AaHUEM N0 OOENPUHATON *“MeTOAUKe AJS PaAUATOPHEIX CH-
CTeM OTONJIeHUS MPH TPeX XapaKTepHBIX A MOCKBH TeMmepaTypax

bywemnan
I pod KPR psdove  CMOGKE
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Puc. 151. PacnojoxeHHe ropeiok H TOUGK 3amepa TeMmie-
paryp B IUIaHe ToproBoro 3aia Kade «Cmopr»

HAapYXKHOTO BO3JyXa 32 OTONUTEJbHHIH ce3oH: 10 —6° C; or —6 10
—15°C u ot —15 no —26° C. TemnepaTtypa BO34yXa BHYTpU HOMe-
menn# Guina npuHaTa pasHo#t 15° C.

Ta6muua 41
Pacuernnie mapamerpsl oTomileHus kKade <Croprs ropeiaxkamm HH$paxpacHoro
H3NYueHHS
Cpennas CpenHsis ayudcTas Pacyernsie
TemnepaTtypa BH}?TPQHHS[S[ Tie)mlepa'r"y};)a B °C remnonorepu | Tpebyemoe
B":;lily);:;'o;ooc TeMIepaTypa OMe W eHHA rgg:x;:?ﬁgr
y Bo3nyxa B °C HOTOAKa I ona I cren B KKaAl4 .
— 6 15 30 | 17 ‘ 2,5 26 000 6
—15 15 45 18 3 41170 10
—26 15 45 10 62 000 16
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ITpu pacuere TenjomoTepb TOPrOBOTO 3aja YUMUTLIBAJCH JYUH-
CTHIE Tenn000MeH MeXKAY M3nydaiouledl NOBePXHOCTbIO TOpeNKH M
OrpaxalolUMH KOHCTpYKuMAMHU. Ilocne BbluMCcIeHMs cpegHHX yr-
JOBBIX KOS(OQUIUEHTOB AJf OrpaxKicHuil, y4acTBYIOmMHUX B TeIMJO-
obMeHe, onpejendanacb cpegHsas (aAyuyucrasg) temneparypa CTeKJsAH-
HbIX (CTEHOBBLIX) NaHeJef, mosa U MOTOJKA.

YuutbhiBasi BO3MOXHOCTb MaKCHMaJjbHOTO MCIOJb30BaHUS Telsa
OTXOASIIMX T430B, K. II. J. TOPEJOK NpuHuMancad paBHuiM 989.

Pe3ynbraThl pacuera cBefeHbl B Ta6J. 41.

Ilogaua rasa ocyillecTBAsieTcSl pa3gesbHO HA KaXblf pAg rope-
Jok. Ilyck rasa B ropelku NpPONUCXOAHUT NOC/e BKJIOYEHHS 3JeKTpH-
4eCKOH CnyMpanyu — 3anajbHHKA M3 HUXpOMa, HMelouefdcs Ha Kaxk-
no#t ropeake. Ilocne Hakasna cnMpanu O fIPKO*KpacHoOro IBera
BPYUHYIO BKJIIOUACTCS JEKTPONHTAHME Ha COAEHOUAHLIA KnanaH, oT-
KpblBalomuil 10CTYN ra3a Ha OJHH pAj ropeJiok.

MeTonuka McnbITaHuil cvcTeMbl oTonsieHds. llenbio wcnbiTanmi
CHCTeMbl oTonsenus OblJ10 YCTAaHOBUThL COOTBETCTBHE TeMIepaTtyp
BHYTpeHHEro BO3AYyXa M OrpaxKAalomMX KOHCTPYKIHH, a Takke Iy-
TEeM 3aMepa pajHOMeTPOM ONpPefeauTh BeTUYMHy 00JyueHuOCTH IO-
ceTHTeJleH n o6CayxuBaloiero nepconana kage «Cnopr».

WcnbiTanusa cucteMbl OTONJeHNS NPOBOAUINCh KaK BO BpeMs pa-
60Thl Kade, TaK ¥ nocne ero 3akpbitus. IIpn HeOGXOANMOCTH B He-
pabouve uyackl MUMHUTHPOBAJICA BXOA NOceTHTeNefi B TOPTOBHIH 3al
nyTeM MEePHOANYECKOTO OTKpHITHA ABepell (npu ot6ope npol BHYT-
peHHero BO3AyXa [Jf aHanu3a Ha COAeplKaHHe OKUCH yriepoaa
IBepPH He OTKpLIBANUCH B TeueHHe 1—3 u).

Hna Hatona BhHIOpaHa yCTAHOBUBLIASCS TeMIepaTypa BHYTpeH-
nero Bosgyxa 9—11°C. Iloka3aHus KOHTPOJbHO-U3MEPUTENbHBIX
npu6opos cuuManuch yepe3 20—30 mun JO yCTalOBUBLICrOCS CO-
CTOSIHWS, KOT[a MPUTOK Temaa OT rOpesoK Oblsl PaBeH TelJonore-
pamM snauusa. Cusithe 3aMepoB BeJOCh OJHOBPEMEHHO.

B 3agauy ucnbiTaHM#E TaKke BXOAWJIO BLISIBJeHHe NaJeHUS TeM-
nepaTypbl BO34yXa M OTPaKAAWOINX KOHCTPYKUHE NO BpeMeHH
nocJie BHIKJIOUEHHUS TOPesIoK.

Ilpu ycTaHOBMBIIMXCS TeMIepaTypax BO3AYyXa MPOW3BOAMJCA

3aMep 103 OGJyueHWS TOJIOBbI CTOSIIEr0 M CHASIETO YeJOBeKa B
pasaMuHbBIX MecTax TOPrOBOTO 3aJja.

3amepanach TakxKe CTelneHb BJaXKHOCTH HapyXHOTO M BHYTpeH-
Hero BO3J4yXa IO BpeMelH, CKOPOCTb BeTpa, BEINCh BH3yaJbHble
HaOJ104eHNd 32 TelJO(PU3nyecknM COCTOSIHHEM OrpAXK/AI0UINX KOH-
CTPYKUM#, 3jaHus (moteHwe, obneneHeHne). IlpousBoauics omnpoc
noceTuTesell 06 X TEMNOBBIX OULYLICHHUSAX.

Hsmepurenbuble mPpHOOPB M HMX pacnosioXxeHue B MOMELICHHH.
IlockonbKy OCHOBHOH WHTepec MNpeACTaBAsAa TOPTOBLIA 3an, TO
LJSl pasMeIleHns] U3MEepUTeJbHbIX NprubopoB B HeM Oblay BbIGPAHbI
XapaKTepHble TOUKM 3aMepa (cM. puc. 151). Bcero 6bino HameueHO
46 Touek.
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YuyuTeiBasg CHMMETPHUYHOCTL 3aja, NOJHBIH O0OBEM 3aMepOB TeM-
nepatyp BO34yXa M NOBEPXHOCTH OTPaX[AOLIMX KOHCTPYKUMI npo-
M3BOOMJICA TOAbKO B Toukax [—4, 8—10, 12, 13, 24, 25 u 26.
B ocrajibHHIX TOYKax 3aMepbl IPOM3BOJMJIUCL SNHM30AWYECKH LA
KOHTPOJISl N CONOCTABJEHMUS.

Jns waMepeHus TeMmnepa-
TYpPbl BHYTpEeHHEro BO3AyXa
HCMOJb30BAJINCh PTYTHbIE Tep-
MoMeTphl ¢ LeHoH fenenns 1°,
3ailluieHdble  OT 06iyuYeHHs
cneguabHEIME - QyTasgpaMu
(puc. 152).

Puc. 152. Paccranoska TepMo- Puc. 153. 3amep Temnepa-

MCTPOB, 3allHICHHBIX OT 06Jay- TYp TMOBCPXHOCTH OTpax-

yeuuss GyTaspamu Jal0MUX KOUCTPYKIHI Tep-
MOLLYTIOM

QyTApbl BLINOJHEHD U3 aJIOMUHHEBOTO JINCTA TOJIMHON 1 mu
B BH/le OBAJIbHEIX KOpOGOK Ge3 AHA, NPHKPLITHIX ¢CBEPXY TaKXKe ajio-
MUHMEBOH KpPbIIKOA C 3a30pOM B 3 cmM, jisl CBOGOJHOTO mpoxopa
BO3/lyXxa 4Yepe3 KOpOOKYy. Pasmep KpblIKM TaKOB, YTO OHA INepe-
KpbiBaeT KOPOOKY W 3allMuiaeT OT 00JyueHUs] ee BHYTPEHUIOIO MO-
JIOCTD, a C/Ie0BaTebHO, M TEPMOMETP, NOMelIeHHbIH BHYTpH KOpOG-
kM. KopoGKa M KpblIKa 3KpauupoBaHbl ¢ BHYTPEHHEH CTOPOHBI
TOHKHMM JIMCTOBLIM ac6ecToM.
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Ha ypoBHsix MeHee 1—1,2 M OT nosa rtepMoMeTpHl MoMella-
JUCh B aJIOMUHMEBBIE MOJIble HUJIVHADHI, BCTABJeHHbBIE OOMH B APY-
roil ¥ NPUKpLITble CBePXY KphIMIEUKOH -— 30HTOM C 3a30POM.

B crenke Ka)XAOro UMJIMHApAa Bbipe3aHa NPOAOJAbHAA iedb MO
HIMpUHe U AJMHe LIKaJbl TepMOMeTpa.

[Mocne ycraHOBKM TepMoMeTpa BO BHYTpeHHEM LWIMHApe BHell-
HUH UWIMHAD NOBOPAyuBajCsd BOKPYF OCH TakK, 4YTOOBI wenH Ie-
peKpBIBasuCh U TepMOMeTp 3amumancsa ot obnydenus. las
CHATHS NOKa3aHW#, Hao60pOT, BHEIIHUH LWIMHAD NOBOpPauYnBaJI-
Csl Tak, YTOOB! wIeNM COBMemasduch u Oblia BHAHA IIKaJjda TEPMO-
MeTpa.

[Ipn Tako#t KoOHCTpyKuum ¢yTaspa 3HAUUTENbHO 06Jerdajnoch
cHathe nokasaHw#. [IpaBma, npu stoMm or Habawomaiomero Tpe6o-
BaJlach onpeneseHHass ObicTpoTa AeHCTBHI BO u3beKaHue Harpesa
TepMOMeTpa 3a cyeT ero o6JydeHus.

PyTaapbl ¢ TEpMOMETpaMu YCTaHaBJMBAAUCh Ha NOJ W NOJABe-
WMBaUCh Ha cNeliasbHbIX Pa3JBUKHBIX CTOHKAX, ynHpalomHuxcs B
Ao/ U NMOTOJNOK noMemleHust Ha BbicoTe 1; 1,6 m 2 m oT mona (cM.
puc. 152). Ias 3awuTthl ot 06/ydenus noj QyTasphl, ycTaHaB/MBae-
Mble Ha MOJy, NOJK/NAaAblBajACs JUCTOBOH acleCcT U [gepeBsiHHble
HNOAKAaJKU BBICOTOH 3 CM.

[ToMuMoO 3KpaHMpOBAHHBIX PTYTHBIX TEPpMOMETPOB Ha yKa3aH-
HBIX YPOBHAX IO BBHICOTE MOMEIIEHHs pa3Meuiajuch TepMorpadsl,
9KpaHHPOBAHHBIe aMIOMUHUEBOH (onbroi.

Omnpenenenve TeMnepatryp Ha BHYTPeHHUX MOBEPXHOCTAX OrpaxK-
JalomuX KOHCTPYKHHI POHU3BOAN/IOCH C IOMOILIBIO 3KPAHNPOBAHHBIX
TEpPMOMETPOB CONMPOTHBJIEHAS C JOrOMETPOM W CIeLHaJbHBIX Tep-
momynos (puc. 153).

Temneparypa Ha usnyyaloillefi NOBePXHOCTH TOpPeJOK onpeje-
Asjach ¢ nomouibio onrhdeckoro nupomerpa OITHMP-9 (cm. puc.
152), a UMHTEHCUBHOCTH W3JAy4YeHHUS] — AKTUHOMETPOM KOHCTPYKLHH
JleHnHrpaackoro MHCTHTYTa OXpaHBl Tpyda W npodsabonesBaHuii.
BemnunHa 103 oO6JyuyeHHss uYeJlOBEKAa MU3Mepslach MepeHOCHBIM
pafiMOMETPOM KOHCTPYKUMH MOCKOBCKOrO HHCTHTYTa MM. JpuC-
MaHa.

BanaxHocTh BO3syXa onpenensnach BOJOCKOBHIM T'HLPOMETPOM
H aCONpaunoHHBIM NCUXOMETPOM.

BennuuHa CKOpOCTH BeTpa M KOJMUECTBO NOCTYNAIOLIErO B HOMe-
1eHne W YAajsieMOro w3 Hero BO31yXa 3aMepfaJHuCh YalleUYHBIM H
KPblIbUATHIM AHEMOMETPAaMHU.

Or6op npo6 ans aHanusa BO3AyXa Ha cojepxkanne CO u CO;,
APOM3BOJMJICA B acnupaTopsl Kopo B 30Hax JbixaHus 4YeJ/IOBeKa, a
ANl onpejesnedns KadeCTBa cropaHus rasa B uH(QpakpacHLIX roped-
Kax orbupannch npobnl NpOALYKTOB CropaHusi Ha paccrostiuu 1—
2 cm oT m3nyualoue# naHesau. 3a6op npo6 B 3TOM CJjydae nmpoM3BO-
JUICA yepe3 TPYOKM C BOJASHBIM OXJa)KJeHUeM M C NPOBOJOYHBIM
¢MKCaTOPOM pAcCTOAHMA 3a6OpPHOrO OTBEPCTHS OT U3Jydalouled
AaHe/n ropesKHu.
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Pe3ayabTaTh ucObITaHufl.  lVicobitaHuss cUCTeMBl  OTOIJIEHHA
NpOMU3BOAM/IMChL TPH HapYXKHBIX TeMnepatypax +2,5; —2; —12,6 n
—20° C.

Huaa conocraBieHusi MPUBOAUM JIHIIb JaHHBE [0 pe3y/AbTaTaM
MCIBITAHUS OpH HapyKHOH Temnepartype Bo3nyxa —2 n —12,5°C.

IlaBieHve rasa BO Bcex cJaydasx Oblo B mnpedetax 120—
130 mm 800. cT.

CocTaB rasa npu WCObITAHUAX B CpeiHeM cocraBasi B %
(Taba. 42).

TaG6auua 42
Cpenumii cocras rasa B %

Toan npoBeLeHHS HCUBITAHHA
CocTaB rasa
1961—1962 | 1964—1965

CH, 91,6 97,24
CQHQ 3, 1 0,6

He 2 —_
N 2,3 1,71
COq 0,15 0,1

Oy 0,15 —
CO 0,7 —
CsH, 0,7 0,17
C4Hyo — 0,18

Tennora cropahus rasa B cpeaHeMm 8400 kxaxa/m3. TlepBoHa-
4aJbHO HCOBITAHWS NPOBOAWIWCH NMPHU PACNONONKEHUH [OPesOK MOA
yraom 45° Kk maockoctn mosa. McnbiTaHus nokasaiu, 4To B 3TOM
clydyae nomelleHne CUbHO meperpeBaercs, a Ao3a 00jaydeHus: ro-
JIOBEI YeJloBeKa KaK CTOALIero, Tak M CHUAAILEr0 JOCTHraeT 3HayH-
TeJIbHO! BeJuuuHb. BeleactBue 3toro ropenkun ObBIIM pa3BepHYTH
¥ YCTaHOBJeEHH nof yraom 75° K moay. PesynbraThl ucnbiTaHuit
npejcTaBlieHbl B Buje rpadukos.

HcnpmiTanus npu HapyXHoii temnepatype —2°C U CKOpOCTH
Betpa 2,5 Mm/cex (paGoTaldT uYeTHPEe TOPeJKM CcpeaHero psna).
Ha puc. 154 nokazaHo pacnpeneneHue TeMmmoepatyp MO NOAY TOPro-
Boro 3ana. M3 pucyHka BMAHO, YTO NPH HAKJIOHE ropejioK noj yr-
Jom 45° K nony Temnepatrypa nocjeiHero HeCKOJbKO BHIlIe, 4eM
npu HakJIoHe noj yriaoMm 75°, mpudyeM B HanpaBjeHHW K UEHTPY
3aJa pasHUHmA B TeMIepaTypax yBeJUUHBACTCH.

Cpenuas temnepatypa nona coctaBuna 15—16° C. Temneparty-
pa nona y sxopnoik aBepu 11—13°C no xomy noToka HapyKHOro
BO3AYXa, BPLIBAOLIErocs Yepe3 OTKpPHIThle ABepH.

Ha puc. 155 nokasaHo pacnpejeseHre TeMOepaTyp N0 NOTOJKY
npu Hak/IOHe ropenok nox yriom 75°. TeMmnepaTypa noTto/Ka He-
nocpeicTBeHHO Haj ropeakoit gocruraer 100°C, a B pagnyce 1 # —
52—A47°C. Ha GoabilieM paccToaHUM OHa CHHMKAeTCHd U HaXOAUTCA
B npeaenax 40—30°C B 3aBHCHMOCTH OT PACCTOSHUSA.
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Ha puc. 156 nokasaHo pacnpejeneHne TeMnepaTyp mo BHYTpeH-
Hefi MOBePXHOCTH HADYXHbIX CTeH B 3aBHCHMOCTH OT BLICOTH Lian
noaoM. CpenHsist TeMIepaTypa CTeKASHHBIX Naneseli GOKOBbIX cTeH
cocTaBuaa 4—5° C, dacagsoi ctenbt — 2—3° C.

Boiru6 BHU3 B uelnTpe KPUBOH, COOTBETCTRYIOUIEH TeMmepaType
(acagHol cTenbl Ha YpPOBHE D ¢M OT 0,2, 0ObACHACTCA BJHSAHHEM

Kyxra .
Pasdava  bymemman 8 . Kyxun bywemucs
£

L] . N emauea [\m 'n@\"” [emaiina
> y /5° \/J/
2 —

+Baad . : 15100

Puc. 154. Pacnpepencuue TeMIepaTyp IO [0Ay TOProBOTO 3ajia IpH TeMIle-
parype mapyxioro Bosayxa —2°C u Ipu paboTe 4yeTHIpeX TOPEJOK Cpen-
Iero psga

@ — NPH HAKJIOHe ropeJoK nox yriaom 45° K noay: 6 — npH Hak/ioHe TOPeNOK MOA VYr-
aoM 75° K noay

&yxun bywemran
s cmodra

Puc. 155. Pacnpegesente TemIepaTyp IO HOTONKY

npy TeMIlepaType mapyxHOro sozayxa —2°C u IpH

pabote ueTLIpeX TOPEJOK CPEAlero psina NpH NaKJOHe
UX TOX yraom 75° K moJay
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HapyXHOro BO3Jyxa, OX/J2XKAAKUIEro CTEKASHHYIO ABeDb, pacmnoJo-
JKEeHHYIO Mo cpenvHe (acaiHOH CTEHHL.

Bmecte ¢ Ttem 60/€€ Bhlicokas TeMmnepaTtypa CTE€Hbl Y mnoJa
(Ha BbICOTE 5 CM) MO CPaBHEHHIO C BhILIEJEXKAIIMMH Y4aCTKaMH
OoObSCHSIETC TE€M, YTO B 3TOM CJayuya€ CreHa BBINOJHEHA He U3
CTeKJa, a U3 JAbpYaTOro kKupnuya (MeHee TenaonpoOBOAHA H Me-

t°c
12

10

o Yeon warnowa zopenox 45°u75°

f 2 ? i 5 6 7
» ] Geotwannona 2apenok 75° —
| 35
9
7 200
5 160
3 Ul R
8 Yeon mannera eopenox 45°
"= 5
9

W=
5

160
100
3 . , . '\"\r .
8 2% 28 33 27 5
Puc. 156. Pacnpeaeaenye temiepaTyp Nno Buytpenueil
HOBECPXHOCTH NapyXIBIX CTCIH
a — thacaniaga crTena; 6 — Gokosafl (npasafl) cTeHa; @ — GOKO-

Bag (neBad) crena, Llndpu uHag xpHBEIMH 0603HAYalOT BRICOTY
3aMepa TeMncpaTyphl Hapg IoJOM B TOoukKax 1, 2,..,8, 24 uT. A.

nee npoHunaeMa ajas uHQpaxkpacHblx Jyuefi). Kpome Ttoro, creHa
B 3TOM MECTE€ HECKOJbKO HarpeBaeTCs 3a CUET M3JY4YE€HHs Temioro
nosa.

INoHmXKeHue TemmnepaTyphl mo cepeguHe npasoit (6OKOBOH) cre-
Hbl 172 ypoBHe 100 u 160 cu o6bsicHseTCs CHAbHOH HMHQHIbTpalueil
HapyXKHOro BO34yXa B 3TOM Me€CT€, BhI3BAHHOIN HeKauyecTBEHHLIM
BbIIOJIHEHUEM PE3UHOBOIO YIJIOTHEHHS BMECTE CThIKAa CTEKJa C Me-
TaJVIMYECKOH paMoii.
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B ofwem xe TeMmepaTypa cTeH WOYTH He MeHsSeTCS MpH H3Me-
HEHHM Hak/JAOHA ropesok or 45 mo 75°.

Bmecre ¢ Tem 10 cpaBHEHHIO ¢ TeMUepaTypo#l MOBEPXHOCTH MOAA
HJM BHYTPEHHEro BO3/lyXa OHa 3HauuTeJbHO HUxe (Ha 6—10°C).

3¢
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S 80 fNoznowenue 4
R 60 ompaxenue
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Puc. 157. CrnekTp NOIJIOWEHHA GeCUBETHOTO CTCKJA

a
T w-1y
" . 200

5 e o 1v-1y

Puc. 158, PaclpepeseHue TeMIlepaTyp SHYTpGHHETo BO3AyXa IO IjollajH
U BHICOTE TOProBOro 3ana

a — NpH HAKNOHe TOPeNOK NMoj yriaom 45° K mony; 6 — MpH HAKIQHe ropesioX mog yr-
aom 75° x mony. UudpH Hag KpHBnIMH 0GO3H2YAOT BHCOTY MoaseCa TePMOMETPOB
uag nosoM

OT0 MOXKHO OOBACHUTH OTHOCHTENbHO BHICOKOH TENJONPOBOAHO-
CTbIO M TPOMYCKAEMOCTbIO MHOPAKPACHOTO U3JyyeHHns crekaa. B ca-
MOM fee u3 puc. 157 BUAHO, YTO MPONYCKAEMOCTb CTEKJa MO OTHO-
IIeHHI0 K MH(PaKpacHOMY W3JYYEHHIO C AJIMHOH BOJHBI B AHana-
aone },5—2,3 Mk, T. €. B [{nana3oHe MaKCUMyMa M3Jy4eHNs TOPeJoK
nHGpakpacHoro u3JayuyeHus, cocrasaser 85—80%.
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Ha puc. 158 nokasano pacupepejeHye teMuepaTyp BHYTPEHHEro
BO3AyXa 0O Da3JMuHbIM 30HaM M ypOBHAM B ToproBoM 3ade. Kak
BHHO, BJMAHUE HADYKHOTO BO3AYyXa, BPHIBAIOILErOCH 4epe3 OTKpHI-
BaeMble BXOAHblE [ABEpH, CHJABHO CKAa3blBAETCS HE TOJAbKO BOJIM3H
ABepeil, HO ¥ Ha 3HAUNTEJbHOM DACCTOAHMM OT HHX (BbITHO KDHBHIX
nocepeaVHe BHH3). :

H3mMeHenne HakJOHa ropoJek oT 45 g0 75° Takke Mano NOBJAUA-
JO Ha u3MeHeHHe TeMmepaTyphl BHYTpPeHHEro BO3AyXa.

Cpenndas TeMuepatypa BO3AyXa B NOMELIeHMM HaxoAwaach B
npegenax 16—17° C. HenocpencTsenHo y HapyXHBIX CT€H OHa Obl-

q Kyxmn ’ bygpemnan \ (ol
2 (e i A g e e
Yrrran 3 zZg 774 1 \ 2 i
N \“‘-—"//& N

Puc. 159. PacnpenesneHie TeMICpaTyp IO MOBEPXHOCTH MoJa IIPH TeMmIlepa-
Type HapyxHoro sospyxa —I2,5° C v npu pabore 10 ropesok, pacruoomeH-
elx B I ¥ II1 (xpaiinux) papax

a — NpH HAKJIOHE TropenoK moa yrioM 45° Kk mody; 6 — NpH HAKIOHE TrOPENOK TNoR
yrioM 75° K noay

JMa HeCKoJbKo Huke (Ha 1—5°). CpeaHsas TemmepaTypa y noja He-
CKOJIBKO BhlII€, yeM Ha ypoBHe 1 x oT moJa, 310 06bACHAETCA Ha-
rpeBOM N0Ja 3a cyeT OBJyYeHNs ero ropeaKaMu.

Ha puc. 159 nokasaHo pacnpegeseHne TeMnepatyp no noJay Toro
e TOProBOTO 3aJia, HO IIPH TeMIepaType Hapy»XHOTO BoO3ayXa
—12,5° u npu pabore 10 ropenok, pacnoJoXKeHHbIX B JIEBOM U Npa-
BOM (BHeWHuX) pagax. CpeaHsas TeMmepaTypa mojia B 5TOM cjyyae
cocraBuia 18—19° C, focTuras B 30HaX, PacnoJOXKeHHbIX HEnoCpes-
CTBeHHO mojg ropenkamy, 20—22° C npu Hak/JOHe TOPEAOK MOA yT-
nom 45° u 19—21° C npu HakJoHe TOpeNoK mon yraom 75°

[NoBhilIeHWEe TeMmepaTypbl MoJAa MO CPAaBHEHMIO C PacuyeTHOMH
u ee GoJee DABHOMEDHOE paclpefeleHye N0 MNJAOWAAN NPU yriae
HAKJOHA ropedok 75° N0 CpPaBHEHWIO ¢ HAKJOHOM MOA yrnaom 45°
obbsacHsAeTcss Gonee MHTEHCUBHBIM OOnyueHMeM 3a CueT yBeanueHus
yHcaa TOpesNoK, pacuoNoKeHHBIX y HapyKHBIX CTeH.

Pacnpeneneyyue temMnepatyp U0 NOBEPXHOCTM WOTOJKA NpPU Ha-
KJOHE TOpeNoK nmoa yrjaoM 75° mokasaHo Ha puc. 160. 3aech BusHO,
yTO HENOCPEACTBEHHO Haj ropeskol Temueparypa gocruraer 100° C,
a B6au3n Hee — 60—75° C, T. e. Bblllle, ueM B mepBoM cayuae. Fak-
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e MoBblcuiach cpegHdst Temnepatypa nortoaka (~45°C), uto
MudiHO OOBSICUMTb yBeaudelineM ero obayuenusl 3ajHeH CTOPOHOH
GoMbIIOro Ykcjaa TOPETOK M KOUBEKTHBILIM [OJ0YPEBOM NpPOAYKTa-
MH CcropaHusa rasa.

PacnpeneneHue TemnepaTyp NpH liakJIolie TOPeIOK MOx YIVIOM
45° otsiMuaeTcs JUib HEKOTOPHIM CHHIKEHMEM TeMIepaTypbl MOTOMKa
HaJl ropeiKamy.

KyxvA  ppsdava by@emnad
cmoura

x0d *

Puc. 160. Pacnpepenenue TemMnepatyp IO HNOTOJKY
npH TeMmepaType HapyskHoro posfyxa —I12,5°C u
npy HaxkJAoHE ToPeJoK IMox yraoMm 75° K moay

Ha puc. 161 npencrasieHo pacnpenenenne TeMnepartyp no BHYT-
peHHefl MOBEPXHOCTH llapyXKHBIX creH. PacapHas cTelia B CpefHEM
nMmeer TemmepaTtypy okoio 5°C, a O0KOBble CTEHbl — B CpenlieM
8,0—9°C. '

Pacnpepenenue temnepaTyp BHYTPEHHEro BO31yXa MO TOPTOBO-
My 3aJy npencraBaeHo Ha puc. 162. Cpennsia Temnepartypa no sany
coctaBuna 15—15,6° C. B ueHtpanbHoil yacTn 3a/Ma oHa paBHAJACH
13—13,6° C. Pasuuiua B TemnepaTypaX mo BbICOTE B Npejesaax pocTa
yejoBeKa He npephiliasa 2°. I3 cpaBHenusa c puc. 158 mMoxkHO BH-
IeTb, YTO TeMIlepaTypa BO34yXa HECKOJbKO CHM3WIach, OJHAKO
onpoc noceruresell nokasaJ, 4To GONbLIINHCTBO HX YYBCTBOBAJHN ce6d
xopowo. mMenuch JulIb oTaeAbHblEe Xaa00bl NoceTuTeNelH, CHAALINX
6e3 majabTo CNUHON K HapyXKHBIM cTeHam Ha pacctosuuu 0,6—0,8 #
u no6au3ocTu K ABepu. B nepBoM cayyae uMesoch HellpHATHOE OLILY-
leHre XOMOAHOTO MOTOKA OT OKOH 3a cueT MHOWIbTpPAuMM HapyX-
HOTO BO3AyXa uepe3 HeKaueCTBEHHOE YILUIOTHEHNE CTbIKOB CTeKJa
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C paMoH, BO-BTOPOM Cliydae — 3a CYyeT XOJOAHOTO AyThs Ha YPOB-
e HOr NPU OTKpbIBaHMM BXOAUbIX gBepefi. Ocobellio B 3TOM Cayyae
3KaJIOBAJUCh KEILUWHbI.

3ameprl 103 00yuelns roJMOBbl CTOSLIETO W CHAALIETO YeJ0BeKa
IPOU3BOAMJINCH NpU HAKJIOLEe TOpeaoK noj yraom 45 u 75° K moday.
flpu srom ob6ayueure 3aMepsoch KakK CO CTOPOUbl OAHOrO, T4K U

oknOHa 2openok 4575’
a) Y200 HOKHOHA 20pEN0K 200
160
100
0 ! 2 3 5 § 7
] Yeon woxaona egpenox 75°
TN
200
9 160
100
A
L Yoo Harnowa 2openor 45"
10
[ wlﬁ”
' ——— 100

/ 8 24 28 32 37

Puc. 161. Pacnpeaeaenue TeMneparyp 1o BHyTpeHHeH Ino-
BePXHOCTI! HapYXKHHX CTGH MpH TeMIepaType lapyXkHOro
Boaayxa —I12,6°C

a— dacaguad creHa; O — Goxomad (nemaf) CTcHa; 6 — GoKoBaf
(npaBas) cTena, LIudpbi Hag KPHBEIMH OGO3HAYAIOT BBICOTY 3aMe-
pa TCMIepaTypst HAA I10J7I0M y cTocK (B Toukax) 1,2,...,8,25 u T A

Apyroro psaga ropeqaok, paboralmux ofHoBpeMeHHO. M3nyyenuem
TPETbero psiia TOPENOK BBHAY €r0 He3HAYMTeNbHOH BeNUMHHBI Mpe-
HeGperagau.

Ha puc. 163 npencraBiena cxema Touek 3aMmepa 103 06/nyyeHus
Mo njollajy TOPrOBOTO 3aJa W pe3yabTaThl 3aMepa Npu HaKJoHE
TopesoK nox yraom 45°. Kak BHAHO u3 pucyHKa, HauGoJbllee 06-
Jly4eHHe UMenoch B ToukKaX 3 u /7 OT AeBOro psfa ropesiok U B TOU-
Kax 5 u /3 nepporo psjaa ropeyoK, T. €. B TOYKAX, PacCHomOMXKelHbIX
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Puc. 162, PacnpeniescHue TeMnepaTyp BHYTPEHHETO BO3JyXa MO MJOLLANH
H BBICOTE TOPrOBOTO 3a/7a FpH TeMNeparype HapyxHoro osayxa —I12,5°C

a — NpH HakJIoHe TOPEJOK mojx yriom 45° x nony; 6 — NPH Hak/NOHe rOpeJOK Noj yr-
nom 75° x nony, lludpn Hap KpuBHIMH 0603Ha4aloT BEICOTY 3aMepa TeMnepPaTypsl Hand
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s ! A= 3aMePd U HHTCHCHBHOCTH 06.yue-
§§/e P4 /\\ N HUA CHASALICTO U CTOALLCTO Y4eJio-
1§5f 2" \ BeKA NPH HAaKJOHE TOPEJOK MOJ
g§ 2~ L\\ypazmmdu yraom 45° k moay
§\: ! 23 ‘1 ‘rlr @ - cxemn Touek 3amepa; 6——13’1)?-
N Lodnurese Benb 203 o6nydenus 1o cedeHuio [—I;
§ olefe] ! l S 8 —To e, mo ccucuno JlI—IIF.
g LS Luhpel Ha KPHBHIX 0603HAYAIOT HO-
x 28 mep DpAna ropenox. CHjQmHEIE KpR-
0°§ ) Bhie 0603HaualoT OGnydenue Ha YDOB-
r 1 7 ] % s ¢ He roJioBbl CTOSIErQ Yes0BeKa, MYHK-
Pactmesnus wn Soxodol cmens En, N N moien 3aNEPR THDHEIE — HA YPOBHe TIOJOBH CHIA-
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nouT Ha HopManu K ropesnke. HanGonbluas BeJHMuMHA CyMMapHOM
103l  0o6nyueHua (oT O06OMX pAAOB TOPENOK)  COCTaBUna
36,4 kaa/cm?-4 gna crosuwero uenoseka M 355 Kaafcm?-4 pans
cupsiero. HaumeHbmias po3a B 06OMX chAyuadXx COCTaBUiA
23,5 Kaa/cm? -4,
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Puc. 164. YpopeHb 103 06y4CHHA TOJIOBhI CTOSUICTO
H CHAANETO YeJOBEKA B Pa3JUYHLIX 30HAX TOProBOro
3a7a MpH HaKJOHe TOpesOK MOX yrjiom 75° K noay

Ha puc. 164 noxasaHbl pe3yabTaThl 3aMepa 103 OO/ydYeHHs NpH
HaKJOHEe ropenok moj yraom 75° K noay.

M3 pucyHKa BMAHO, YTO MHTEHCHBHOCTb OOGJiyyeHHs HE TOABKO
3HauMTeNbHO CHusuaach A0 7,5 (MakcuMmym) — 2 Kaa/cm? -4 (MH-
HUMYM), HO U cTana Gosjee paBHOMEPHBIM N0 BCEH NJOLLAAH TOPro-
Boro 3ana. Cpennaa nosa oGayueHus crana 4—5 xaa/cm?.u, uto
6au3Ko K pekomenayemoil Bcecolo3HHIM MHCTUTYTOM OOIE#H M KOM-
MyHanbHOH THTHeHbl AKanemuM menuuuHckux Hayk CCCP.
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Mcnbitanus npH HapykHoil TeMueparype —20°C m ckopocth
gerpa 4,3 m/cex (paGoraior 14 ropesiok). I1pn ycTaHOBKe TOPEJOK

Kanferty
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Paccmonrue amrebol cmenp, M

Puc. 165. Pacnpegenenve g03 o6ayuenust
Ha YpOBIle roJioBH CHIsILIETO 4eJoBexa Io
cevenuio J—/ g kade «Cropt» nocse yera-

HOBKH TOpeJyioK

Hoctbio 2000—2000 xxas/«

TeNJIONMPOU3BOAUTEND-

C HAKJOHOM MOJ YrjaoM 75° K
NOBEPXHOCTH IM0Ja MOJYYeHbl
creayolme pe3ynbTaThl.
Cpeanss rtemneparypa BHYT-
pEHHEero BO3AyXa COCTaBHJa
15—13° C; cpeanas Ttemmepa-
Typa nosna—okomo 8°C,
cteH — okoJqo 5° C. Ilpu sTom
NOYTH BCe MOCETUTENM (3a HC-
KJAIOUEHHEM CUAAUINX BOSM3U
ABepeil) oOTMeuaau Xopoline
TENJIOBLIE OLIYLIEHUS.

B nAanoHefimeM B Kade
(«CnopTt»)  rTOpejsKu TEMIO-
npousBoguTeabHOCTbIO 4300
kKaaf/4 OblAM 3aMeHEHbl Ha
TOpeaKH TEMJIONPOU3BOAH-
teabHocTbio 2200 xkaa/4. 3a-

Mepbl 06/yueHus, NPOBEAEHHble NIOC/AEe 3aMeHH TOPeJNoK, NMOoKa3aju
(puc. 165), uro cymmapHasa no3a o6saydeHusl Ha YPOBHE rOJOBbI CU-

1
5]:.'{

2
5 ]
xanfcrty ]

4
T e

34 \
26
18

10 \

g 2 4 (] 8
Pacemonrue om Kanumank-
HOU cmeHbt 8 M

Puc. 166, Pacnpenenenye go3 o6-
JYUeHHs] Ha YPOBHE TOJOBH CH-
JSIIEro  YesioBeKa B HETHIOBOM
Kade «¥Ypaa» no ceuenusm J—/
u II—II npu noasece ropeiok Ha
seicoTe 2,88 M OT YpPOBHA IoJa

] — razoeple ropeJaKH; 2 — KanuTadb-

Has cTeHa; 3 — nopava rasa;
4 — BXOA; & — OCTCKJCHHHC CTCHHI
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Puc. 167. Pacnpenenenue no3 o6-
JYyYeHHsi Ha YpPOBHe roJioBbl CH-
JUSILIETO U CTOSIIIErO yejoseka IO
ceuendio /—/ B TunosoM Kade
«Slyza», CnaomHasi Kpupas—
o6syyeHHe HAa YpoBHe cHJIALLETO
yenopeKa; MYHKTHPHAs KpUBaa —
ofsyueHHe HA YDOBHe CTOSIIETO
Jesn0BeKa

I — ropesikd; 2 — OCTeKJeHIbie CTCHH;
3 — nopgavya rasa; 4 — BXOA



NSIIETO yeJoBeKa He mpeBbliraer 2,3 xaa/cm? -4, a pasHuua B Be-
JAMYMHAX 103 CyYMMapHOTOo oOayueHus He npesbimaer 0,6—
0,8 kaa/cm? u.

[lo3guee pAx 34aHuil Jerkoro tuma, B ToM uucie GoJee 10 awna-
JOTHYHbIX ¢ Kade «Cnopr», Oblin Takxke 060PYyAOBaHbl OTONJICHNEM
¢ noMoulblo ropedqox uHGpakpacHoro wusaydenus. I[IpoBeaeHHble
UCIbiTaHUA NOKa3aJau, YTO BCIACACT- , o
BUe BbICOKO MOII[HOCTH TODEJNOK #0//H¢ i\ '
(3500—4000 xxa.a/4), HU3KOTO MOJ- i Y
Beca WX Haj nojoM (MeHee 3 ) " { 'i I i:\J,/
Ha6/i0JaMuch HepaBHOMepHQe 006- P T

} f/,
/!
!

JyyeHue JIojefl n B pfle Ciayuaes 7
BblcoKHe f03hl o6ayuenns. Tax, Ha- 30
npumep, B Kade «¥Ypaa» (puc. 166)
npu BbICOTE MOJBECa ropesok 2,9 au
HENOCPEACTBEHHO MOJ HUMH Ha ”
YPOBHE TOJOBbl CHAAUIETO YeJoBe- ]
Ka NJOTHOCTb 06JyueHust AocTira- // !
Jda 6,1 kaa/cm® 4, y cTeH XKe BAaJM

OT TOpesoK oHa cocraBadna 0,6— 0

1 xaafcm?-u. \
Ha puc. 167 npeacraBsaeHo pac- J
npefenenue go3 o6jyueHnsa B Kade k\
«Slysa». Kak BUAHO W3 DHCYHKa,
06JyueHue No JJaMHe TOPrOBOTO 3a-
Ja BecbMa HepaBHOMEDHO W HaMu-

—
— e —
~
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==

2 4 6 8 10 12 14
Paccmanrue om npabott cineHonM

Gonbluee €ro  3HaueHue  2,8— Puc. 168, Pacnpenenenue 103
3 Ica/l/CM2 Y nMeer MeCTO IOA obJyuenys Ha ypOBHe TOJIOBH CH-
KpaBHUMM pSAJaMM TOPEJOK. ITO Asimero  H CITOf}HleFO uyes0BeKa
OOGBACHAETCA TEM, UTO TOPEJKH fo ceyeHuio [—I B THIOBOM Ka-

5 e «Cnaprak». Cniommnas KpH-
cpenHero paga OblaM YCTaHOBJIEHbI Basi — 06aydeHHe HA YPOBHE cH-
6aunxe K BEDTHKAJH, MO3TOMY HX AsILero YeqoBeKa, MyHKTHPHAsS —
H3/Jy4YeHHEe HaKJaAblBajJoCh Ha MH3- na ypoBHe CTOSILIEr0 9en0BeKa
JYU4eHNE TODPEJIOK Kpaﬁ}mx pAAOB. I — ropefiky; 2 — OCTCKJICHHEIE CTCHHI;

3 — nomaua rasa; 4 — BXOR

Ha puc. 168 nokasano pacnpe-
genenvie [03 oOsyueHHs YesTOBEKa
no AJavHe TOprosBoro 3ada Kade «Cnaprak» npm pabore ABYX PAAOB
(meBoro M CpeAHero) ropesok. 37ech Takxke XapakTepHa OoJbilas
HepaBHOMEPHOCTb O6/MyYeHHdA He TObKO MeXAy 3oHaMmu nox pabo-
TalOIMMK 1 HepaboTaloUMMH TOPeJKaMH, HO U MeXAY 30HaMu noj
TopeJqKaMHn KpafHero m cpejHero psaioB Ha ypOBHe CTOAIIErO 4eJso-
BeKa. DT0 00bACHAETCA HENPABWIBHLIM HAKJIOHOM TODPEJOK Cpe/He-
TO pAla, U3NYyYeHNe KOTODbIX HaKJaAblBaeTcAd Ha H3JYyUEHHE rope-
JOK KpaHHero (aeBoro pazna).

Ilpu ucnbiTaHWsIX TaKXKe BbIABWJICA 3HAuUMTe/NbHbIH Ineperpes
orpa)JapolNX KOHCTPYKUMH ¥ BHYTDEHHETO BO3AYyXa B TOPTrOBhIX
3aJax yKa3aHHbIX Kade, eCJM NpU AOCTATOYHO BBICOKHX TeMIepa-
typax (0—6°C) HapyXHOTO BO3JyXa BK/IOYAIOTCA BCE TOPEJKH.
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Tak, nanpumep, npu temneparype HapyxkHoro Bosayxa 0; 6,5° C
TeMrepaTtypa BHYTPEHHEro BO3AyXa Ha Bbicote | M OoT mosa uepes
JNOBOJMIBHO KOPOTKMH MNpoMeXyToK BpemeHM (20—25 mun) nopuu-
maerca ot 10—11 mo 19—23° C. Temnepatypa mosa— ot 7 10
26° C. TemnepaTypa ocTeKJeHHBIX cTeH — ot 4 1o 19°C.

OtcyTcTBHe TOpeNOK MeHblIeH TemONpOU3BOAMTENBHOCTH (10
2000—2500 xxaxn/4) He mO3BOAMIO O6GECHEUUTb B ONHCAHHBIX 37a-
HUAX HeOOXOAMMble paBHOMEPHOCTh M BETMYMHY [H03 0O0JyueHus,
Kak 510 6bu10 AocTUrHYTO B Kade «CropT».

Ha ocHoBaHMM npoBefeHHBIX MCHBbITAHME M GoJe€e YeM YeTbIpex-
JeTHEro OmnbiTa SKCIJyaTallMd 3HAYMTEJbHOrQ YMCJa THIOBBLIX 34a-
HU# OGLLECTBEHHOrO NHUTAHMA Jierkoi KoHCTpyKuuH B MocKBe MOXK-
HO CAeNaTh CAeAYIOIMe BbIBOIbl M PEKOMEHIAIMH.

Ilpu ynoBneTBOpHTEJIBHBIX TEIJIOBHIX OILYILEHHMAX Jiofed, Haxo-
IAlMXCA B Kade, TemMnepaTypa OrpaKAarmolluXx KOHCTpYKUMHA B oc-
HOBHOM He COBMla/Jla C TEOPETHYECKOMH, 3a HUCKJIOUEHHEM TEMIEpPATY-
pbl [OJa NPU [PHHATOM pEXKHME IJd TeMIEePaTyphl HapykKHOro
Bo3ayxa or —6 no —15°C. Cpennnaa temnepatypa HOTOJKA NpPEBHI-
waJja pacyetHyio Ha 7—35°% a cpeqHas tTeMmepatypa CTeH — Ha 2—
6°. CpeaHas temneparypa BO3AyXa BHYTPH [OMEIEHUs NOUTH COBIA-
Ja ¢ pacuetHoit. OHa Ju60 mpeBBIIaza pacueTHyio Ha 1—3° (opu
TeMIepaTtype HapyxXHoro Bo3ayxa go —6°C), squ60 Gblia HUXKe
ee Ha 1—2° (npu TeMmnepartype Hapy»KHoOro Bosayxa Huxe —15°C).

Kose6anue temmnepaTtypbl BO3ZyXa BHYTPH NOMeLIeHMi 1O BHI-
coTe B mpefenax poCTa yesJoBeKa He mpepblmajto 2—2,5°.

Haunyumive tensobbie OLLYUeHUs [OCETUTENEH U 06CIyKHUBAIO-
wero nepconana kade tuna «Cooprt» HaGaoganuCh OpH TeMIepa-
Type BHyTpeHHero Bosayxa 13—15°C u cymMapHO# MJIOTHOCTH
(no3e) o6JayueHuss HX Ha YpOBHe roJoBbl B npemenax 40—
50 xkaa/m?. 4.

[Totoku Hapy:KHOro BO34yXa, BPHIBABIIErocd B NOMEILEHHE ye-
pes OTKpLIBa€MyI0 IBEpb, BECbMA OTPMLATEJbHO CKa3bIBaJMCh Ha
TENJIOBHIX OIIYLIEHHSAX Jiofed. Takke OTpUIaTeNbHO cKa3bBaJjgach
MHOUIBTPALUA HAPYKHOMO BO3LyXa uepe3 HENJOTHOCTH B CTEKJAH-
HBIX NaHeax (cTeHax) 3paHus.

CraGunbHOCTL TEMIEPATypbl Orpa)KnaloliMX KOHCTPYKIHMA H
BHYTpPEeHHEro BO3/lyXa Hactynaer uyepes 20—25 mun nociie BKJIO-
YEHHs TOPEJIOK.

OtonJjienye rasoBHIMM rOpeJKaMu HMH(pPaKpPacHOro Hu3JyueHus
npu obecneyeHnH HOpPMaJbHOH PaGOTHl NPHUTOYHO-BLITSKHOA BEH-
THJIALHUY He MNPEACTABJSET ONACHOCTH B CMLICTE 3arpsi3HeHua BHYT-
peHHell aTMochepsl nomeuleHuH OKUChIO YIIepoja WM YrJeKHCIO-
TOH, @ TaKxKe NOBLILIEHHs €€ BJAXKHOCTH.

Cogepxanne CO B npoAyKTax cropaHust XOpoOLIQ OTPEryJaHpo-
BAHHBIX ropeJsiok He npesoimaer 0,006% o o6bemy, T. e. He BHIXO-
JUT 32 Npenesibl YCTAHOBJAEHHBIX HOPM.

Cozepxxanue CO B BO3AyLIHOH cpefe NMOMEIleHHE, o6orpeBae-
MBIX rOpeJKaMH WHQpPAaKPaCHOro M3JydeHHsl, HE3HAUHUTENbHO OT/IH-
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yaetca ot comepxanug CO B HapyXkHoM Bo3ayxe. B GoJbILHHCTBE
ob6cnenoBannnx kade comepxkanne CO B HMOMEILEHHAX MOCHE ANH-
TeJbHOH paGoTH rOPenoK He NOXHHMANOCh BhIlle yeM Ha 6—7 me/m3.

Iazosbie ‘ropenkn HHPpaKpacHOro H3NyueHHs TaKXkKe HE mpen-
CTaBJAAIOT MOKapHOH ONACHOCTH, €CJH OHH PacHosioXeHH He OJH-
X)e 1 M or cropaeMblX KOHCTPYKIHH.

BMecre ¢ TeM OTOmJIEHHE TOpelKaMH HHPPaKpacHOro H3NydYyeHHS
NO3BOJAAET YANHHATH CPOK 3SKCIIYaTallHH NOMeLleHHH Jerkoro, aa-
Ke JIETHErO THIA.

3HauHTeNbHOE BJHSAHHE Ha pabOoTy ra3soBHIX ropenok HHdpakpac-
HOTO H3JyYeHHSI OKa3biBaeT CTaGHIbHOCTb [aBJIEHHSI Trasa nepex
HuMH. [Ipegensl koneGaHHA HaBJEHHA ra3a He NOJLKHBI NPEBHIIAThH
20—259% nomumnana.

Kak yxe yKasblBanoch BHIIIE, YCTPOHCTBO OTOIMNEHHS € MO-
MOULIBIO I'OpeNoK HHGpakpacHOro HanyueHus GoJiee BHITOAHO B 3[a-
Huax 6onblioro o6vema. [IpEMepoM Takoro OTONNIEHHS MOKET Cly-
JKHTb OTONJIEHHE NPOH3BOACTBEHHBIX 11€XOB 3aBOAA THAXKENHX 3y60-
PE3HBIX CT2HKOB, OCYILECTBJEHHOE [0 [MPOEKTy HHCTHTYTa
I'unponnnras. OTonneHHe CMOHTHPOBAHO B TH/IPONECKOOYHCTHOM
oTAeNeHHH JHTERHOro nexa. llex umeer aauny 30 M wHpHHY 12 M.
O6mbeM oramjiHBAaeMOro noMelleHHs cocrapasger 3450 #3.  CreHbl
lleXa BLINOMHEHH H3 KHpPHHYa (TOJILHHOH 2 KHPNHYa), NEpEKphl-
THE — H3 2KeJe300eTOHHbIX MJIHT TOJUIMHOH 12 cm, moJa 3eMJISTHOH.

Topenkn THH-8 rennonpoussoauresnbHoctbio 6400 Kxax/«, pa-
6orawouie npH AaBieHHH rasa B 3000 mm 800. ¢T., B KOJHUECTBe
20 wT. TogBemeHEl K ¢epMaM Ha BHICOTE 8 # OT yPOBHsA HOna.

TlpoBeneHubie uCOBITAHHS NAHHOH CHCTEMBI OTOMJIEHHSI MOKA3a-
JIH CJIENYIOLLHE PE3YJIbTaTHL.

IInoTHoCTh O0OJyueHHST Ha YDOBHe noja cocraBusna 238—
110 xkaa/m? -4, Takasi HepaBHOMEpPHOCTb OOJIYUEHHSI MOXKET 06-
ACHATbCA HECOOTBETCTBHEM pAaCCTOSHHH MeXKAY TOpeJKaMH BAOND
H NCIEpPEK 31aHHS.

[Ipu Temnepartype Hapy:Horo Bo3ayxa oTr —6,5 g0 —9,7°C u
IpH CKOPOCTH BeTpa 2,7 M/cex TeMmepaTypa lioja B CepeaHHE 3[a-
HH poctHraja 22,7°C. ¥ BHYTDEHHHX CTEH OHAa COCTaBAsA IIpPH-
mepHo 22° C, y HapyXkHubix cTen — 18° C, B yrnax szanns — 16,3° C.

CpexHsas TeMmMmnepaTypa BHYTPEHHEH [OBEPXHOCTH HapyXKHHIX
cTeH B paGouelt 3o0He cocraBaana okono 18° C ¢ noHHXKeHHEM Y IO-
jga xo 17°C 3a cuer HHOHJBTPAILHY HAPYXKHOTO BO3AyX2a B BOPOTa
H OkHa. Ha Bhicote Gonee 7 M TeMmepaTypa Hapy>KHbIX CTE€H afaeT
o 16°C, sarem cHoBa pacrer xo 23° C. Takoe sBjenHe OGDBIACHSET-
csl TEM, YTO HA YPOBHE HECKOJBKO BHIIE 7 M CTEHbl BEIXONAT H3 30-
Hbl 00JyueHuUs:, a Bbie 8 M OHH NOXOTPEBAIOTCA MPORYKTAMH Cro-
paHHA OT TOPEJIOK.

Temnepatypa BHyTpenHero Bospyxa Ha Bbicote 0,5 oT mosa co-
crasasa npumepno 13° C, a wa Buicore ot 1 10 4 # ona paBusiiach
12° C. Bbiwe 4 » or noma TeMnepatypa BO3NyXa JOCTATOUHO GHICT-
po ‘pocna MNOYTH no npaAMod H Ha Bbicotre 10 # mocrurana 28°C.
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DTOT POCT TEMIEpaTyphl BO3NyXa OODBACHSAETCH HATPEBOM €ro  3a
cyer CUIBbHOH 3amblIeHHOCTH (B npepenax 4—=8 # or nona) H Ha-
rpEBOM NPOXYKTAMH cropanus (Bollie 8 # oT mona).

OTHocuTenbHas BJ2XXHOCTh BO3AyXa B pabouell 30He Mocle 3 4
paboTH ropenok moHH3uaach ¢ 76 no 69%, a B 30He BHIIe nojBeca
ropenoK, Hao6opoT, nonHaAack no 83Y%,.

[oHuKenne OTHOCHTENbHOH BI2XKHOCTH B padodell 30He 0ODbAC-
HAETCA MNOBHIUICHHEM TEMIEpPaTyphl BO3QyXa, a B BEPXHHX rOpH3CH-
Tax — BBIJIEJIEHUEM 3HAUUTEJbHOTO KONHYeCcTBA BJNATH IIPH Cropa-
Huu rasa. OpraHu3oBaHHBIA OTBOJ NMPONYKTOB CrOPAaHUsST U3 BEPXHER
30HBI 3]aHus, IPERYCMOTPEHHEIH IIPOEKTOM, He ObiJl BLIIOJHEH, MO-
3TOMY HOBHIIIANUCh OTHOCHTENbHAS BIAXKHOCTb U TEMIepaTypa Bo3-
AyXa B 3TOH 30He. .

Onpoc paGorawuux B mexe nokasald, 410 6odee 90% wucHbITHI-
B2IOT XOpolliee TemnoBoe camouyBcTBue. bonee 709% pabouux omy-
LIAI0T TEINIo CPa3y Ke, KaK TOJbKO MOMajaloT ¢ YAHIOb B IeX,
309% — uepes 0,5—1 muH.

ConepxaHue OKHCH yrnepopa B Bo3nyxe nexa (B paboueit
30HE) [0 BKJIOUEHUs ropenok coctasaaiso 0,002%. IMocne 3 «
padotei ropenok — 0,0027%, T.e. oueHb HE3HAYHTEJBHO H3MEHH-
J10Ch.

C ycTpoficTBOM JYYHCTOrO OTONVIEHMS B JAHHOM Ie€Xe 3HAYH-
TENbHO MOBBICHJIACh ITPOU3BOAUTENBHOCTH TPYAAa pabouux u CHU3H-
Jachk 3260JeBaeMOCTb.

Takum oGpasoM, 310 elle pas NONTBEPXKAAET BHIFOXHOCTb YCT-
poMcTBa OTOMJIEHUS NMPOU3BOACTBEHHBIX LEXOB ropenkamu undpa-
KpacHoro usiayueHusi. KoHeuHo, ciemyer m paJjblie BECTH BCECTO-
poHHee HabJiofeHHe 3a CYLIECTBYIOILMMH CHCTEMaMM JYYHUCTOTO
OTOINIGHUSI U OCYILECTBAATh SKCHEPUMEHTANbHbIE YCTAHOBKH IJs
HaKOMJIeHUs NANHBIX [0 UX PAacueTy.

Ilpu yerpoiicTee u KCIAyaTalUd CUCTEM OTOMIEHUA C TOMOLIbIO
ras’oBHIX TOpPeNOK HH(pPaKpaCHOro WU3JyueHHS TOMUMO SKOHOMUYE-
CKHX (aKTOpOB cyenyeT PYKOBOACTBOBATbCA CJAERYIOIIUMMU cooGpa-
JKEHUAMH.

1. Insa crabunusanuu naBleHusg rasa nepen ropeijkaMu MOX-
KJIOUEHHE UX 10 BO3MOXKHOCTH IIPOU3BOJAUTHL K CETAM IOBBIIIEHHOrO
NaBleHUss ¢ YCTAaHOBKO! perynsTopa naBjleHus Ha BCIO TpynIy
FOpEJOK NAaHHOTO 00BeKTa.

2. JomxHo 6uiTh o0ecrneuyeHo HafeKHOe YhajdeHue MIPOAYKTOB
cropaHus. BeinosHeHue BEHTHJSILHOHHBIX CHUCTEM CJEAyeT ocylle-
CTBAATb B COOTBETCTBHM C YKA3aHUAMH, U3NOXKeHHbIMH B § 3 Ha-
cTofAlllell IIaBHI.

3. B nensx NOBHIIEHHA K.IL I. TOPENOK MPOXYKTH CropaHHs
nenecoo6pasHo HaOpaBdATh yepe3 CHCTEMY KaHAJOB, OMBIBA€MBIX
APUTOYHBIM BO3QYXOM, H€ CHHKAfA, ONHAKO, TEeMIepaTypy HX -O
TOYKH DOCHI.

4. PaccTaHOBKY ropesok cjenyeT npousBONUTb TaK, 4ToObl ofec-
NEYUBANOCh OTHOCUTENBHO pAaBHOMEPHOE W B JONMYCTHMEBIX Mpenenax
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(no3ax) oOmydyeHHe JNIONEH O BCEH MJIOLIANHN U BbiCOTE NMOMELIEHUS,
Ha KOTOPBIX OHU MOTYT HaXONUThCcH nAfauTtenbHoe Bpems. Ilpu co-
CPeNOTOYEHHH JIONER HA ONpPENENeHHbIX OTPaHHYEHHBIX YYaCTKaxX
NOMELLEHUS TOPENKH ClelyeT YCTaHABAHBATh BOMH3H 3THX YYACTKOB
H COCPENOTOYHBATb HA HUX MAKCHMYM H3NydeHHs (B npenenax no-
YCTUMBIX HOPM).

Haunyumium pelieHHeM B PacCTaHOBKe u3ndyyaTesnell (ropenok)
ABAAETCA TaKoe, NMPU KOTOPOUM ofeclieuuBaeTcs MaKCuMasnbHasg pas-
HOMEPHOCTb 00JyUueHus YenoBeKa [0 BCEH €ro MOBEPXHOCTH OT Tro-
J0BH o Hor. Ilpu 3TOM HEOGXOQMMO UCKIIOUHTH BO3MOXKHOCTb 3a-
TEHEHUs, 3aropaKMBaHUA TOPENOK OT HYENOBEKAa KOHCTPYKUHAMH
3naHus, oGopynoBaHneM, Me6enbio U T. A. DTO MOKeT GbITh JOCTUT-
HYTO MYyTéM YCTAHOBKH OOJBIIEr0o YUCJa rOpPesNoK C MeHblIel HX
IIPOU3BOAUTENBHOCTBIO C YUETOM, KOHEUHO, KOHOMUUECKO# U Tex-
Huyeckoél 1enecoobpasHoCTH.

5. 1N BO3MOXKIOCTH PEryJupoBalusl BeJUUUHB 003 00JyueHus
Ipu U3MEHEHWH TEMIIEPATYpPbl HAPYKHOrO BO3AYyXa HWJU TENJOBH-
JNeJeHHH BHYTpu NOMellleHUH, a TakxXe nopu oOJyuYeHUU 3JaHUl
COJIHIIEM PEKOMEHnyeTcsl TOpeNku YCTaHaBJIuBaTh sIpyCaMu MO BHI-
cote (ecu 3To MO3BOJAET BHICOTA U KOHCTPYKTUBHOE o(opMJeHue
IOMellleHUsI, a TaKxe o0OpPYNOBaHUE, PAa3MEIIaeMOe B HEM) WU B
BuJie NMaHeJel, COCTOSIUUX U3 CPYHI OPENOK W pacloJOXKeHHBIX HA
OJHOM YPOBHE II0 BBHICOTE NOMelleHus. Pery/lupoBaHue na0THOCTH
(no3pi) oOMydYeHHs Hpu TakuX pasMelllelusix ropeNoK NpPOu3BOMUT-
CA NMyTeM MOAPYCHOrO BHIKJIOUEHUA-BKJAIOUEHHS UX WJIH NYTEM BHI-
KJIIOUEeHUA-BKIIOUEHUsT JacTu ropedok B naHeaun. OpmHuM CJIOBOM,
IJIOTHOCTb OGJIYUEeHUS AOJKHA MEHAThCA HE B OTAEJIbHBIX 30HAX IIO-
MEIIEeHUA, a2 BO BCEX TOUKAX H3JYUeHHd, T. €. HOJKHO 0DecCneuuBaTh-
Cfl COXpaHeHUe PaBHOMEDHOCTH H HamnpabjeHust o0ayuenus. Henbss
INOMYCKAaTh PeryJupoBaHUs NJOTHOCTH U3TYUEHHS MyTeM CHUKeHUs
TENJIONPOU3BONUTENBHOCTH TOPeNoK Goslee ueM B mpepenax 8—10%
3a cyeT yMeHblIeHus MO0/ayu rasa B HUX. DTO MOXKeT BbI3BATh He-
MOJHOTY CrOpaHust ra3a ¥ 00pa30OBaHUE OKUCH YIJIEPOZA U [axe
noracaHue ropenok.

6. B 3panusix ¢ OOJbUIMMH 3aCTEKJEHHBIMH [OBEPXHOCTSIMU
B HapyxXHBIX CTeHax HenenecoofpasHO jponycKaTh 0OJydeHUe ITHX
noBepxHocTel Bo usbGexaHue OoJplINX Temnonotrepb. B  nmensx
YMEHBIIEHUSI «OTPUIATENbHOH pamuanuuy OCTEKJEeHHbIX [OBEPXHO-
CTel peKOMEHAyeTCs COYeTaTh HX ¢ MaHeJNsIMU U3 MOJUPOBAHHOTO
anOMUHUSA, 06JydaeMbIMU TOpETKaMHU.

Cnenyer oTMeTHTB, YTO HCHONB30BAHHE MOJUPOBAHHONO AJIOMH-
HUsT 1711 OBJIMILOBKM BHYTPEHHHX MOBEPXHOCTEH CTEH NHpPH OTomJje-
HUU uH(ppaKpacHBIMH ropelkaMH MO3BOJAeT ofecledyuTb KOM(OopT-
Hble YCNOBHA NpH BHINOJHEHUUM 3TUX CTE€H C NOHHKEHHHIM TepMHYe-
CKHM  CONPOTHBJEHUEM M  YMEHBLIUTH  TEmJOmOTepU  uepes
orpaxpawouiue KoHcTpyKunuu. OCOGEHHO XOpOLIO YCTPauBaTh OOJHU-
LUOBKY CTEH alIOMHHUEM MOJ OCTEKJeHHBIMH MOBEPXHOCTIMH H MEX-
Iy HUMH (NpOCTeHKM). B HCKIIOUNTENBHBIX Clydasx MOXHO HOMyC-
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THTb OOJyueHHE OCTeKNEHHbIX [OBEpXHOCTEH OT NoJa Ha BBICOTY
2—3 M, yTOOH CHH3UTb «OTPHIATENBHYIO PAXHAIHION.

7. Bo Bcex cayuasx HeoOXOAMMO NMPHMHMMATh MEpDHl IPOTHB HH-
bunbTpanuy HapyKHOTO BO3JyXa B [OMELIEHHS, OTAaIIUBAaeMbie
ropenkamy MH(QpakpacHoro uanydenus. HapyXkKHulfi BXopm noJzkeH
ObiTh OGOPYROBaH IIIIO30M, 00eCneunBalOUINM MOAOTpPEB HapYX-
HOTO BO3[yXa Nepej MOCTYIIEHHEM €ro B NOMeleHHe.

8. B ocHOBY pacuera OTONJEHUS rOpeNKaMu HH()PAKpaCHOro H3-
JYUYeHUs] KITafeTcs ONpeneJeHHe BbICOTHI MOABECAa M PaACCTOSHUSA
MeXNy H3NyyaTeNsIMH npu ofecneyeHun HONYCTUMBIX 103 0Gmyue-
Hus mopell Ha ypOBHe TOJIOBBI, 2 TaKXKe paBHOMEDHOCTH OOMyueHHs
B npepnenax 10—20% nomuunana. OnpeneneHHe 3THX NapaMmeTpoB
MPOU3BOJUTCA MO 3TOpaM 00JyueHHS MJIOCKOCTH NJIs1 KaXKAOro TH-
nopasmepa ropesku.

9. Cnenyer umerb B Buny, YTO paelicTBue uHppakpacHoro o6o-
rpeBa B 3aKpLITOM MOMEIIEHHH MOCJe BKJIOUEHHS TOPENOK CKa3bl-
Baercs JUlIb B HarpeBe H3JyuyeHHEM, MAJAIOLIUM HENOCPENCTBEHHO
Ha ye’aoBeka.

B sror mepuon Bosnpyx emie xononubil. OfHAaKO uyeM AONblIE
NeHCTBYeT OTONMHTENbHAs YCTAHOBKA, TEM CUJbHEE HarpeBaloTCs
OKpY2Kalolllue KOHCTPYKIIMM W HpeaMeThl, a OT HuX u Bo3nyX. Ilo-
3TOMY uYepe3 HEKOTOPOe BpEMS TEINIOBble OLLyLIEHUs YenoBeKa H3-
MEHSIIOTCS. B CTODOHY [MOBBILIEHHS.

YuuTniBast 310, Clenyer Mocne CPaBHUTENbHO AJUTENbHOrO Ie-
pHona paboThl rOpeNoK CHUKAThb IJIOTHOCTb O0JyueHus.

10. HeoGxonumo ofecneunBaTh MUHUMAaNbHYIO CKOPOCTb JBHXKe-
HUSl BO3AyXa B 30HE HaXOXIeHHs MIOfell, ob6orpeBaemMbx HHppa-
KpacHbIMu uanyuyarensamu. B HpOTHBHOM ciydyae uUX TENNOBbie OLLY-
leHust OyAyT YXyAIAThCs,

11. Marepuan nona nponAXkKeH oénanaTb MAaKCUMAaJNbHOHR MOTNO-
11aTeJbHOM cIOCODHOCTBIO MH(PPAKPACHOTO H3JTyueHHA. B atoM cny-
yae non OBICTPO HarpeBaercs M OJNAroNpHATHO NEHCTByeT HA TEWNO-
BblE OLLYLICHHS YelOoBeKa.

12. Ilpu GonblioM KONHYECTBe TrOpPENOK HJU BBICOKOM MOpBece
HX Haj MDOBEPXHOCTbIO NOAA CJeAyeT MpHMEHATb JHCTAHIHOHHOE
BKJIIOUEHHE U BBIKJIIOUEHHE THX rOpeloK. B npyrux ciayuasx MOXHO
0/Jb30BATECH PYYHBIM 32’KHTAHUEM.

13. Tlpu skcnnyaran¥y ropenok HeOOXOAMMO CAefHThb 32 HX YH-
croroft. [1bIb ¥ KONOTHL OT (paKenoB NpH PYYHOM 3a’KUTAHHH CHENY-
€T HeMeIJIEHHO YN ansaTh, B IPOTHBHOM CJIyuae CrOpaHHe rasa MoXer
OBITH HENIOJHBIM.

14. Tlpu OTCYTCTBHH aBTOMAaTHUECKOrO KOHTPONs 32 TOpEHHEM
rasa B ropenkax AOMXKHO ObiTh obecneueHO HempepbiBHOE HaGJIO-
JeHHe 32 HX paboToil.

15. Tlocae mnuTenbHoro mepepriBa B paboTe CUCTEMBbl OTOMJIEHUSA
ropeskamMu MHOQPAKPACHOTO H3NyueHus (Ha JEeTHHH nepuon) MNOMH-
MO -1poBepkH paboTOCHOCOGHOCTH M IJIOTHOCTH BCeH 3aNMOPHO-pery-
nupyoled apMarypbl, npubopoB ¥ aBTOMATHUYECKUX YCTPOHCTB He-
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06XOAUMQ OYHCTHTb OT, NMBIIH 4 TIpsA3H Bce ropenku. Jlyume Bcere
clieflyeT NMpOU3BOAUTDL 06ayBKY FOpeNoK CXKAaTHIM BO3AYyXOM HIH 00-
pabOoTKy NIBIECOCOM.

16. Ilpu pyuyHOM 3a)KMraHuu ropenok ((akenom) crenyer nom-
HECTH OFOHb K M3Jyvaloluedl MOBEPXBOCTH FOpENKH, 2 3aTeM OTKDHITh
ra3oBbifl KpaH.

17. Tlpu skcnnyartanuy rasoBbiX FOpeNoOK HH(OPaKpaCHOTO H3Ny-
YEHHS NOJKHBEI CTPOTO BBIIOMHATHCA BCce TpeGoBanus 6€30MaCHOCTH,
OTHOCSILYECH K Ta30oBbIM NpHOOpaM, yCTaHAaBIMBaeMbIM B NOMe-
LIEHHAX.

18. Tlpu npoektHpoBaHHd 0c000e BHHMaHUe HEOOXOMHUMO yne-
JIMTb PACHONOXKEHUIO Ta30BbIX TOPENOK MO OTHOILEHHIO K CTPOUTEND-
HHIM KOHCTDYKIHAM 3[aHHH, BBLINOJHEHHBIM H3 CFOPAEMBIX MJIU
TPYNHOCTOpPaeMbiX MaTepHasoB, He JOMYCKas NeperpeBa MOCHAENHUX.

Bce BbicKa3aHHOe BbINIE CBHIETENbCTBYET O BO3MOXKHOCTH LIM-
pOKOro MNpUMEHEHHsI MH(PAKPACHBIX Ta30TOPENOYHBIX YCTPOHCTB B
CHCTEMax OTOIVIEHHA 31aHfl H3 JIETKMX CTDPOHMTENbHBIX KOHCTpYK-
IMH, Kak, Halpumep, Kade, KpbiTble PHIHKHY, PECTOPAHH, CTOJOBHIE,
Oyderbl, MarasuHbi, FTHMHACTHUYECKHE 3a/bi, 6acCefiHb, KPBITHIE CTa-
IMOHBl M JpDYrHe OTAMIMBAaeMbie CIIOPTHBHBIE COOPYXKEHHUS M T. A.

B [IpOU3BOACTBEHHLIX 30 aHHUAX H NOMENIeHHUAX, OTHECEHHBIX NO
IIOXKapHOH OMACHOCTH K Karteropuam A, b u B, npuMenenue rasoBnix
ropenok HHQpPaKpacHOTO H3NYUEHHS He NOTYCKaeTCs.

[IpousBonCcTBeHHBle HeyTeIIEHHbiE 3N aHHUS, NOMELIEHHS M OT-
IenbHbHle pabouHe MeCTa TaKXkKe MOTYT OTANIMBATBLCA NPH TOMOIIY
ra3oBHX TOPENOK HHGPAKPACHOrO HM3JyueHus, neHCTBYIOLINX HepHo-
RHMYECKH. :

6. OCOBEHHOCTH OBOrPEBA OTKPBITHIX NJIOIAILOK
N TPEBOBAHHNA K TFOPEJIKAM

C nosBneHuem ropenok HMH(GPAKPaCHOTO H3NyueHHs, paboTao-
UX HA OTHOCHTENBbHO NELIEBOM TONJHBE (rase) M CO3NAOUHX A0
BOJIbHO MOUIHBIH IOTOK JYYHCTOH 3HEpPIHH, IPENCTABHIACH BO3MOXK-
HOCTb OpraHu3anuu o00rpeBa Noxel n 0GOPYNOBAHHA HA OTKPHITOM
BO3/lyxe [IpH HHU3KUX TEMIEpaTypax, NpUYEM MPH HCHONb3OBAHUH
CXKMKEHHOTO raza o6orpeB MOXeT ObiTb OCYIIECTBAEH B J0O60M
MecTe, He3aBUCHMO OT UCTOYHHKA CHAOXKEHUs rasom.

[lpaBna, ycnosus paGoThl rOpenoK Ha OTKPHITOM BO3LyXe 3HAUH-
TENbHO OTIHMYAIOTCH OT YCNOBHA paGoTH ux B nomelneHusx. [lpu
PacHoNoXKEeHUH ropeNKH Ha OTKPHITOM BO3RYXE IPH HH3KOH ero reM-
mepatype OHa MOABEPraeTCq He TONbKO 3HAUMTENBHOMY OXJaXje-
HHIO, HO NpeXkje BCero OONYBAHHIO BETPOM, UTO OTPHNATENBHO CKa-
3bIBaeTCA Ha ee aspopuHamuke. Haberawoluue Ha M3mydamouyo no-
BEPXHOCTb FOPENKM CTPYH BO31YXa, BO-TIEPBHIX, OXJTAXKAAOT ee, H,
CI€NOBATENbHO, CHHXKAIOT MOLIHOCTb JYUHCTOTO NMOTOKA, BO-BTOPBIX,
CO3.1aI0T NOAMNODP, NPeNATCTBYA YNA/NEHHIO NPOLYKTOB CrOPAHHSA H3
30HBI TODEHHs M, CJENOBATENbHO, BLI3HIBAIOT HENOJHOTY CrOpanus
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rasa. [Ipn HeKOTOpOH CKOPOCTH BeTpa, HANpaBJeHHOrO Ha H3NMyYalo-
Lyl0 [HOBEPXHOCTb TOPENKH, NMOCJeNHAs BoOOLle MOXKET NOracHyTh.
Kak nokasanu HCCIenOBaHHs, OOBIYHBIE TOPENKH HHGpaKpacHOro
M3JTyueHHsi, TpHMEHsIeMble B IOMEIIEHHAX H UMEIOIHe na)Ke cTadH-
JH3HPYIOIYIO rOPeHHe METAJJIHYECKYIO CeTKy, raCHyT NpPH CKOPOCTH
perpa cBolmie 2—3 m/cex. Ilpm ckopoctH Berpa cmuimie 0,3—
0,5 m/cex ropenka yxe padoTaeT HEYCTOHUHBO — Pe3KO CHHXKAeTcs
tTeMneparypa wusayuawoowel nosepxHoctd (¢ 800—900 mo 600—
550° C, a Ha OTHeJbHEIX y4acTKax — W 1o OoJee HH3KOH TeMnepa-
TYPHi), YBEJIUUHBAETCS HENOJHOTA CTOPaHuUsA rasa.

B nensx noBbllieHHs CTA0OHILHOCTH TOpEHHS rasa B TrOpPeIKax
NpH OONYBAHHH UX BETPOM CTPeMATCH JUGO NOBHICHTL A9PONUHAMH-
yeckoe CONPOTHBNEHHE IOpeNOK NYyTeM YMeHbIIEeHHs CeyeHHs OrHe-
BBIX OTBEPCTHH H NIOBHIIIEHHS NaBJAeHHs rasa mepen ropeskot, Jgubo
YPaBHOBECUTh NaBJE€HHWE BO3[yXa Mepen OTHeBHIMH OTBEPCTHAMH H
HHKEKTOPOM IyTEM YCTPOHCTBA CHEI{HAJBHHX KOXKYXOB, CO0GILAI0-
LIMX BXOZHOE OTBEPCTHE HHXKeKTopa ¢ atMocdepoll CO CTOPOHH
H3Jyvawouiell noBepxXHOCTH.

3nech, OfHAKO, cleqyer CKas3arh, YTOG 3TH MEPONPHATHA NAIOT
TOJBKO HEKOTOpOe NOBHIIEHHE CONPOTUBJSEMOCTH FOPeNKH 3anyBa-
HUIO (IOracaHuio), HO OTHIOAb He 00eCHIeuHBAIOT B KAKOH-NTHOO CTe-
neHu CTabuJBHOCTb MOLIHOCTH H3JY4€Husl, UTO, KaK H3BECTHO,
ABAAEeTCA rJaBHbIM B pabore n3ayuarenas. [loaTtoMy ogHOH H3 OCHOB-
HBIX 321U B pelIeHUH Bonpoca 000rpeBa OTKPHTHIX INIOIANOK TO-
penkaMu HHGQpPaKpaCHOro H3JYUYeHHsl SBASIETCA CO3NAHHE COPENOK,
CHaOXKEHHBIX 3KPaHOM ¢ MaKCUMaJbHOH NPOITYCKHOH CHOCOOHOCTHIO
uH(pakpacHOro H3NyueHHs H 33LIHINAIONHM H3JYUAIONYIO NOBEpX-
HOCTb OT HENOCPENCTBEHHOrO OGyBaHHS BETPOM.

K cokaneHHIO, 10 HacTOAIEr0 BpeMeHU TaKHX rOPeNOK elle He
CO312HO, H, 1O HallleMy MHeEHHIO, 3TO fBJISETCS IepBOOYEPeNnHOH
005132HHOCTBIO YUeHBIX H KOHCTPYKTOPOB, CBA3aHHBIX ¢ pa3paboTKoH
H UCNOJb30BAHUEM Tra3OBHIX rOpeNoK HHGPPAKpACHOrO H3NyuYeHHS
1Ji2 060rpeBa OTKPHITHIX MJOIIANO0K.

[TIpumeHeHHEe ras3oOBLIX ropeNoK HHpPaKPacHOro H3JyUYeHHA N
oborpeBa Ha OTKPHITBIX MONOLIANKaX, 0CO0EHHO NpH pabore HX Ha
CXKHUXEHHOM Trase, jaeT NENHH pAX IPEHMYLIECTB Nepen [ PYrHMH
BHIAMHU 000rpeBa, B TOM UHCJIE H C NOMOLIBIO TEMJYIIeK.

O6orpeBarenbhble ycranosku ¢ MU mosBoisior BkAouaTth HX
B pabory HemenJeHHO. Takxe HeMen/AeHHO MOXeT ObITb NpOH3Bene-
HO H HX BBIKJIIOUEHUE.

C noMourbio ropenok uHQPakpaCHOro H3JydeHH MOXHO oOcylie-
CTBAATb OGOrpeB JIONEeH HemocpencTBeHHO Ha padouem MecTe, He
npepbIBas IPOU3BOACTBEHHOTO H TPYAOBOTO Iponecca. To BHITONHO
OTJHUAET HX OT TeNJyIleK, 0GorpeB B KOTOPHIX CBf3aH C NepepbiBa-
MH B padore.

Bosbiie Toro, ecnu no ycnonHaM 6e30nacHOCTH (I0XKapoB3PLIBO-
ONaCHOCTb) HeNb3g OPraHH3oBaTh 0O0OTrpeB HENOCPEeNCTBEHHO HA pa-
foueM Mecre, TO co3naercs oborpeBaTeNbHBIN 1OCT, 060pYNOBaHHbIR
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UHOGPAKPACHHIMH TropeldKaMH. BpeMs H cpemcTBa, 3aTpayHBaeMble
Ha CO3JaHHe TaKoro 060orpeBaTeNbHOrO MOCTa, BO MHOTO pPas MEHb-
€, YeM HA CO3N2aHHE TeMYIIKH.

O6orpes B Temnylikax, CBA3aHHBIH C nepepelBAMH B pabore H
C pe3KUMH H3MEHEHHSIMM B TEINIOBOM peXXHMe ueloBeKd, 110 CPaBHe-
HHUIO C HempepwiBHHM oGorpeBoM ¢ momouibio I'MH Ha paGouem
MECTe OTPUIATENBHO CKA3hIBAETCA HA CAMOYYBCTBHH YellOBEKa H €ro
NpPOH3BONHTENbHOCTH TPYyRa. 3%ecChb, C ORHOH CTOPOHH, Hepenko
npexKkneBpeMeHHLIH nepepblB B padoTe, BHI3BAHHBIH NOTPEOHOCTHIO
corperbCsl, pacCeHBaeT BHUMAHHE H HAapyllaer TPYNOBYIO CHOPOBKY
pabouero. C npyroft cTOpOHBI, KaK IOKa3bIBAIOT HCCAENOBaHHA, 1IPO-
leCC COTPEBAaHHA B TEMJYIIKax 32 CYeT KOHBEKTHBHOro o6orpesa
nporekaer nOBONbHO MenseHHo (20—30 mun u 6onee). Kpome roro,
3HAYHTENbHAf PasHHIA MEXNy TeMuepatypodl HapyXHOro BO3myxXa
H BHYTPH TEMJYIUKH BbI3bIBAeT HENPHATHOE OllylIeHUe IO BBIXONE
U3 mocsiefHed H ma)e HeXKeJaHHEe BHOBb BHIXONHTb HapyXKy.

HenpepuiBHelit (RJAHTENBbHBIR) o0orpeB ropenkamu HHOpakpac-
HOrO H3JyUeHHS HelOCPENCTBEHHO Ha paboueM MecCTe, naXKe MeHee
MHTEHCUBHBIH 71O CpaBHEHHIO C TemylIKoH, DoJee OJAroupHATHO
neHCTBYeT Ha TEMIOBLIE OLIYIEHHA YEJNOBEKd, MOCKOJAbKY NSt Hero
B 9TOM cjlydae o0eCleuYHBAeTCA OTHOCHTeNbHAas CTaOMNH3aumHA Tem-
JIOBOTO pPeXHMA.

OGorpeBaTenbHble YCTAHOBKH C ropeJKaMH HHpakpacHoro Hs-
JYYeHUs HMEIT CPaBHHTEJIBHO HEGONDBIION BEC, TOITOMY OHU BeCbMa
TpaHcroprabenbHbl. OHH MOryT GblTh CMOHTHPOBAHBI Ha TeNeXKax
HJIH Ha calaskax. JT0 MO3BOJAET OCYLIECTBAATh 00OrpeB mepeMe-
maouHxca 00beKTOB, a TaKKe OLICTPO MeHATb Mecta 0Oorpena.

I'openkn uHGpakpacHOro H3NyueHHs1 TO3BONAIOT 0OOrpeBaTh Ha-
npaBJeHHBIM H3JyueHHEM TOJBKO Te Mecra (yYacCTKH), KOTOpPble Hac
HHTEPECYIOT, HanPHMep, TOMbKO YeJOBEeKa HNH ero PyKH, Korna emy
MPHXONHTCA NJHTENbHOE BPEMS MEPXKATh CJHUIIKOM XOMONHHE NIpef-
Metel. T'OpeKaMH MOXHO TONOrPeBaTh MOCYAY C pPacHAaBIeHHHM
OHTYMOM, CTPOHTENbHHIH pacTBOp, CTHIK TPYyG nepen CBAPKOH uJH
ILIOB IIOCJIE€ CBAPKU H T. I,

[lockonbky B Hacrofllee BpeMs €llle HeT NPOBEPEHHHIX MAaHHBIX
0 no3ax oOJyueHus JiOgeH Ha OTKPHITOM BO3AYX€ B 32BHCHMOCTH
OT ero TeMIeparTyph, CKOPOCTH BETpa, BUNA ONEXJbl, Xapakrepa
BBHIIONHAEMOA padoTH M T.A., MOXHO DPEKOMEHIOBATb JUIb Cle-
nyloree. '

I'openky no/kHBL pacnonaratbCs Tak, YToGB OGJYYaNHCh TIpeX-
ne Bcero cmHHa H HorH. KoHeuHo, paBHOMepHoe oGayueHHe Beeit
MOBEPXHOCTH UeJOBEKAa ABISETCA HAHMYUIIHM pellieHHeM 06orpesa,
OIHAaKO 3TC He BCErKa BO3MOXKHO BBIIIONHHTb. BepTHKanbHoe 06ay-
yeHHe, CO3[a0lIee MAKCHMAJNbHYIO 103y OOJYYEHHS H2 COJOBY ue-
JIOBEKa, CJeNYyeT CYHTATb HAHXYAIIHM YCIOBHEM OGOrpeBa, TaK Kak
B 3TOM ClyuYae BO3HHKAIOT pe3KHe TeMnepaTypHble (TemOBLE) Ime-
penapbl MeXny rofloBOH H HOraMH, YTO OTPHIATENbHO BIHAET HA
TEmJI0BOE OnryieHHe. PaccTosHHe MeXNy TOpeNKaMH H YelOBEKOM
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clleflyeT YCTaHaBJIHBATb [0 €ro TEIVIOBBIM OLLYLIEHHSM, YYHTHIBas,
OJIHaKO, NpPH 9TOM YCJOBHA 0e30MacHOCTH (0XOr, BOCILJaMeHeHHe
ONEXK/bI, MaTepHasioB H T. 1.).

[Tpu nHTeHCHBHOH paboTe YenoBeKa HJH NPH Pe3KOM NOTENNIEHHH
(06ayyeHHH cOJHUEM), KOT[a He TpeOyercs nepBoHayasbHas HHTEH-
CHBHOCTb OOJYYCHHSI, TOPEJKH MOryT OBITb OTOABHHYTH, NOBEPHYTH
Ha COOTBETCTBYIOLIHH yroJ HJIM BbiKMIOYEHH coBceM. TakHM obpa-
30M, HMeeTcsl BO3MOXHOCTb NOBOJbHO TOHKOH peryJHpOBKH HHTEH-
CHBHOCTH 00JyYeHHS, a CefloBaTeNbHO H 06orpesa.

[Ipn o6aydeHnn nofel, CTOALIHX HENOCPEACTBEHHO Ha 3eMJje
HJIH Ha NJIOLIAfKaX, NMOKPHITBIX CHErOM, CNEAYeT NPHHHMATb Mephl
NPOTHB YBNAaXXHEHHA [OCTENHHX [yTeM [peABapHTENbHOrO ynalje-
HHA CHera HJIH NOJACTHJIKH CIeNHAJbHBHIX MaTOB H3 MaJOTeIIoNnpo-
BOJHHX M BJarOHellpOHHNAaeMBIX MaTEpHAJIOB.

[Tomumo oBecneyenHst cTaGHIABHOCTH paGOTH TOPENOK HPH Opra-
HU3auHH oGoTpeBa OTKPHITHIX [IOLIaJoK HeOOXOJUMO TakKiKe rapal-
THpOBaTh MHHHMAaJbHOe BO3JAelCTBHe Berpa Ha oGoTpeBaeMhuill
00 beKT.

Kax H3BecTHO, ¢ yBeJHYEHHEM CKOPOCTH [BHXEHHS BO3JyXa
BO/MIH3H 060rpeBaeMoro npeamera MPOHCXOAHT OTbEM TelJa OT HEFO.
B npeamayuiux pasgenax yXe paccMaTpHBAJCSL BONPOC BJHSIHHS
CKOPOCTH JBHXKEHHS BO3JlyXa Ha TelJIOBble OLIYIIEHHS YeJOBEKa U
6bIIC MOKA3aHO, YTO C yBeJUYEHHEM 9TOH CKODOCTH HaxKe NpH He-
H3MEHHOCTH TEeMIIepaTyphl OKpYIKalollero BO3AyXa H J03H 00nyye-
HHSI [IPOHCXOJHT OXJAXKJEeHHE TeNla YeNOBEKa U OH OLIYLIAeT XOMNOZ.

CnenoBareibHO, ONHUM U3 OCHOBHBIX YCJOBHII ofeCrneyeHHsT KOM-
¢dopTa Ha OTKPHTOH IIOLIANKE, NMOMHMO 3aLIHTHI OT ATMOC(HEPHHIX
OCajKoB, AIBJSETCS YCTPOHCTBO OrpaieHH#l (IeperopofioK, LIHTOB
¥ T. 1), 3allMIIAIONIHX YeJoBeKa HJIH [pyroit o6orpeBaembill
00beKT 0T 06N YBAHHA BETPOM.

DTH orpaxieHHs TaKXKe JOMXKHB 3aI[HLIATh OT OGNYBaHHA H
TOPENKH, eClii OHH HEe HMeIOT ClIeNHaNbHBIX BETPO3aLHTHHX K-
paHoB.

Hns obecneueHHss MaKCUMaJbHOH OCBEeLIEHHOCTH 06OTpeBaeMOro
yqacrx;a OTpaXKAEHUS NOKHH GHTb NPO3payHHIMH (IUIECTHRA3,
CTEKJI0).

7. IPUMEPDbI OBOTPEBA OTKPbBITbIX NJIOIIAAOK
U PABOYHX MECT

B 3apy6exHOH NpaKTHKe CPABHHTENBHO IUIHPOKO MPHMEHAETCH
o6GorpeB Jwonell Ha OTKPHITHIX MJOLIafKax, HalpHMep, Ha OCTaHOB-
KaX TOPONCKOTO TPaHCHopTa, Ha TPoTyapax Ilepen BHTDHHAMH Ma-
Fa3uHOB, Ha TPHOYHAaX OTKPBITHIX CTAJHOHOB H T. .

B oreyecTBeHHON npaKTHKE B HAaCTOSIlLlee BpeMS TaKKe HayHHaerT
BHEJIPATHCA OGOTPEB OTKPBITHIX MMIOMIAAOK H PAOOYHX MecCT.

Wuceruryrom MocrasnpoektT pa3paGoraHBl KOHCTPYKHHH O6orpe-
BaTENbHBIX YCTAHOBOK RJS OTKPHITHIX BepaHN NpeXNpHATHH oblilect-
BEHHOTO MUTaHUS B Bupe Topliepos (puc. 169). B apxurekrypHO
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opopMaeHHO TYMGOYKe-NOACTaBKe NOMellaeTcs (GasioH CXKHXKeH-
HOTO rasa ¢ peayxropoM. O6orpeBaTenb yCTaHaBIHBAEeTCA B LEHTpe
00efleHHOTO CTOJIa, H Fa30BHe TropenkKH HHpaKpaCHOro H3Ny4eHHS,
yKpellleHHBe Ha KOHNAX TpyOok-crebnael, o6aydar0T CHAIALIHX 34
CTOJIOM Jtoned.

B MockBe Ha ofHOH H3 yJIHI| yCTpoeHO OTKphToe Kade. Topro-
Bbill 3a B BHJe OTKPHITOH 3aacdaibTHPOBAHHOH MIOLIAJAKH pa3Me-

Bud Ha mopuwep £3a0u

No b

3000

100
1100

Puc. 169. O6orpepaTesblible YCTAHOBKH [JISt OTKPHTBIX NJIOIIELO0K
(Bepana) mpeAnpHATHH o6LIECTBENNOro NUTaHHA
G — BapHaHT C NPHPOIOHBIM rasoMm; 6—BapHaHT C CHIXKEHHBIM ra3oM

poM 9X19 m umeer cBepXy HOKpHITHe M3 pHQJIEHOro CTeknonaa-
CTHKa, YKpelJeHHOe Ha MeTaJTHIeCKOM KapKace, OnMpaouleMcs
Ha crajbHble CTOHKM H3 TpyO. ToproBas CTOHKa C NpPOH3BOACTBEH-
HBIMH OTCEKaMH NPHMBbIKaeT K TOPIy IJIOLIaAKH.

Ilnomanka o6nyyaercd TrasoBbIMH TropelnkaMH HH(ppaKpacHOTO
H3JTydeHHs] HMPOH3BOAMUTENbHOCTbIO 2250—2500 kxaaf4 kaxpas. To-
PeNTKH pa3MellleHbl 1101, HaBECOM Ha BHICOTE NPUMepHO 3 # OT mnoja
(na 300—400 ## oT NMOKPHITHA) ¢ HaKJOHOM 50—70° K NOBEPXHOCTH
nona.

TopeNKH NHUTAOTCA CXKMXKEHHHIM ra3oM OT TpynmnoBoH raszobasn-
JIOHHOH YCTaHOBKHM, pacIOJIOXKeHHOH PAAOM € TOPTOBO#H [J0LIA KO
B JK€JIe3HOM IKapy.

O6cnenoBanne, TpoBelleHHOe JabopaTopHell 2HepPreTHUECKOro
ucnoanzopanus rasa BHMHI as nanHoro kade, nokasano cnenyio-
IHe pe3yabTaTH.
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MakcHManbHasi CyMMapHas HHTEHCHBHOCTb 06aydeHHs (puc. 170)
cocrapasier 25—30 xKkaa/m?.4, MHHEManbHasg — b—10 kkaa/m?- 4.

MakcHManbHas TEMIEpaTypa MOBEDPXHOCTH OGENEHHBIX CTOJHKOB
He npesniuana 11°C npH Temnepatype HapyXHoro Bo3nyxa —6° C
'(puc. 171) u 23°C npu Temnepartype HapyxHoro Bo3ayxa +3°C.
IIpu 3TOM BHISIBUJIOCH, YTO COJHEYHAS pajHalHsl 3HAUMTENbHO BJHA-
€T Ha TeMIEpPaTypy NOBEPXHOCTH CTONA H NOJAHHMAaeT €e [PH ITHX
yeaoBuax po 30° C.

MaxkcuManbHas Temmneparypa moja He MNpeBHIIajta COOTBETCT-
BenHo 4 u 20° C. Temneparypa notoska He mnpesbimana 25° C.

OpHOBpeMEHHO C 3THM OBUIO YCTAHOBJIEHO, YTO CTaGHJIBHOCTD
TEMIepaTypbl TOBEPXHOCTH TMOJAa, MOTOAKA H OOEAEHHHX CTOJOB
HacTynaeT IpuMepHO yepes 2—3 « paGoTH ropesiok .

TemmepaTtypa THIIBHOH 4acTH TOPEJNKH IPH TEMIEpaType HapyX-
Horo Bo3zayxa —2° C ne npesbimaer 80° C.

[Ipy naHHBIX YCJOBHAX TNOJABJsAOLIEE GONBIIHHCTBO IOCETHTE-
JIeH, CUASILIUX 32 CTOJHKAMH TOJ ropelkaMH, OT3bIBaJHCh MOJOXKH-
TEJNBHO O CBOHX TEIIOBBIX OLIYLIEHHSX.

IIpn BpemeHHOM O6OrpeBe Ha OTKPBITHIX TJIOLIAAKAX MOTYT GbITh
HCTIONb30BAHBl IIepeBHXKHblE YCTAHOBKH HHPpPaKpacHOro H3nydyeHHs
(cm. puc. 112 u 113), Hcnonb3yeMbie A5 CYIIKH IITYKATYPKH.

OnxcaHHast ycTaHOBKA CEPHHHO BHINYCKAaeTCs NpPEANPHATHAMH
MuHucreperBa rasoBolt npoMbimiieHHocTH CCCP M yXe WIHPOKO
HCIIONb3YeTCSI B HAPOAHOM XO3SIHCTBE /11 0GOrpeBa CBaPOYHBIX IO-
CTOB, MECT HM30JAIHA IPH MOHTAXe HADPYKHBIX TPpY6GOIpOBOJOB, pa-
6OYHX MeCT MOHTAXXHHKOB, KaMEHILHKOB, IITYKATYpPOB H T. 1. TpH
MpOBeJIEHUN CTPOUTENbHO-MOHTAXKHBIX pafoT Ha OTKPHITHIX IJIOLIAJ-
KaX B XOJOJHO€ BpPeMs roja.

Hano monarath, yto mo Mepe HaKalJHBAaHHS ONbITA B paspabor-
Ke H NpHMeHeHHH ropejoK HH(paKpacHOro H3JyueHHs nas oborpe-
Ba OTKPHITHIX IUIOLIAN0OK H pabOYHX MECT, a TaKXe pacliHPEeHHA HX
Npou3BOACTBA OYET paclIHpATbCS H 06/MACTh HX NIPHMEHEHHsA C Of-
HOBpPeMeHHbHM COBEpUIEHCTBOBAHHEM OOOrpeBaTENbHHX YCTaHOBOK.
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