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are considered.
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B mpoMBIIUIEHHOCTH [UIsl CO3JIaHUS U TTOJJICPIKaHHS
TEMIIEPaTypHOTO peXHuMa B XUMHUYECKHX, MacCOOOMEH-
HBIX M JPYTHX IPOLECccax XMMHUYECKOH TEeXHOJIOIMU H
3alIMTBl OKPY)KAIOIIEH cpeasl HEeoOXOIMMO OCyIIeCT-
BJIATH IIOABOJ WJIM OTBOJ| TEIJIOBOH HEPTUH OT pado-
4yel cpensl AU MPOBEJCHUSI TAKUX MTPOIIECCOB MINPOKO
MIPUMEHSIOT TeruiooOMenHble armaparsl (TOA) paznny-
HBIX KOHCTpyKLuii [1].

TerutooOMEHHMKaMHU Ha3bIBAIOT arllaparsl, MpeaHa-
3HAYEHHBIC JUISl TEpefaud Terla OT OJHHUX BEIIECTB K
npyruM. TermooOMeHHbIe armaparsl MOTYT IPUMEHSTh-
Csl KaK CaMOCTOSITeNIbHOE 00OpY/IOBaHHE, TaK U B BHJIC
OT/EJIBHBIX JJIEMEHTOB TEXHOJOTMYECKUX M JHEPreTH-
YECKHX YCTAaHOBOK, 00pa3ys CEKIMOHHBbIC (MHOTOCTY-
IIeHYaThle) arperarsl. B mpomblnuieHHOCTH Hambosee
pacIpoCTpaHeHbl IOBEPXHOCTHBIE  PEKyIlepaTHBHBIC
TEINIO0OMEHHHKH, B KOTOPBIX TEINIOHOCUTENHN paszierie-
HBI TBep/IOW cTeHKoH. KoxyxoTpyOuarsle TeniooOMeH-
HUKHM Pa3JIMYHBIX KOHCTPYKIMI — HauOoiee pacrpo-
CTPaHEHHBIA THIT TEIUIOOOMEHHBIX allaparoB, KOTOPbIC
IIPOCTHI 1O KOHCTPYKIMH, HAJEKHBI B DKCILUTyaTallH
U MOTYT MMETh IUIOLIAJb MOBEPXHOCTH TEIJI000MeHa
10 1000 M. [2]

BHemHuii BUI KOXKYX0TpyOUaTroro TeriooOMeHHOTo
anrnapara rokasaH Ha pUCyHKe 1.

B nporpamme oOyueHust Oyty X HHXEHEPOB-IHEP-
T€THKOB, B paMKax y4eOHo tucuuiuinasl « Teromacco-
00MEeH», TIPON3BOANTCS MPOSKTUPOBAHHE KOXKYXOTPYyO-
YaToOro TEIUIOOOMEHHOTO arapara.

Pucynoxk 1 — KoxxyxoTpy6uarslii Teni000MeHHBbI
anmapar

[IpoexTupoBaHue KOXYyXOTPyO4aToro TEIIo0OMeH-
HUKA COCTOUT U3 HECKOJIBKHUX PacUeTOB!

1. TemnoBoll KOHCTPYKTUBHBII pacuér.

2. TI'mppaBnuueckuil pacuér.

3. MexaHuueckuil pacuér.

KoHCTpyKTHBHBIM pacueT BBINOIHAETCS MPU MPOEK-
THUPOBAaHUU TEIJIOOOMEHHOTO amrapara, KOrJa 3aJlaHbl
TEIUIONPOU3BOIUTENBHOCTD aMlapara, TEIJIOHOCUTEIN,
HX pacxofbl U mapamerpsl. Llenbro Takoro pacuera siB-
JSIETCSI ONpe/ieJIeHNe TOBEPXHOCTH TEIUI00OMEHa 1 KOH-
CTPYKTHBHBIX pa3MepoB BBIOpDaHHOTO THIIA arlapara.
I'mapaBnnyeckuil pacueT NPOBOJUTCS C LIETBbIO OIpese-
JIEHHs JOCTAaTOYHOCTH JJaBJICHUs, CO3/1aBaéMOro Hacoca-
MH (KOMIIpECCOopaMu) JUist IPEOI0ICHUSI COTTPOTHBIICHHH,
BO3HUKAIOIIUX NP JBWXEHUU IOTOKA 4epe3 ammapar.
B mexaHnueckoM pacueTe armapara 00OCHOBaHHO BbI-
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OMparOT MaTepUaNbl Ui U3TOTOBICHHS DJICMCHTOB KOH-
CTPYKIIH U MPOBOJSAT BCE HEOOXOIUMBIC TIPOYHOCTHEIC
pacyeThl, MOATBEPIKIAOIINE BOBMOXKHOCTh €ro Oe3omac-
HOW W JUIUTEIILHOW 3KCIUTyaTally MpU 3aJaHHBIX Mapa-
MeTpax paboThl (TeMIlepaTypa, IaBICHUC) U C YYCTOM
CBOMCTB TEIJI000OMEHHBAIOIIHUXCS MTOTOKOB [3].

Juis onTrMu3anuy yaeOHOH paboThl ObLIO pa3pado-
TaHO MPHJIOKEHUE U aBTOMATH3HPOBAHHOU TPOBEPKU
MIPOCKTHUPOBAHUS KOXKYXOTPYOUaThIX TEIUIOOOMEHHBIX
amnmaparoB. YacTh OCHOBHOTO 3KpaHa MPIIIOKEHUS C UC-
XOTHBIMU JaHHBIMH JJIs1 TSIUIOOOMEHHOT'O ariapara «Bo-
Jla-BOJIa» MOKa3aHa Ha PUCYHKE 2.

r

% Tennomaccoobmen

BogosoasHon TOA  MaposoasHoit TOA

Tennoeas Harpyska tennocOmentoro annapata 5000  kBr
Temneparypa Xx0N0AHOI BOAbI HA BXOAE 35 °C
Tenneparypa XONOAMOI EOABI HA EBIXOAE 65 *C
Tenmneparypa ropa4en 80Abi Ha BXOAE 115 C
Tenneparypa ropayeil E0Ab! Ha BbIXOAE 95 He
Anametp Tpyd Tenn0o6MeHHIKA 33AaHHBIR 25 MM
Tonuma crerxn TpyGet Tennoobmentmxa 1.5 MM
Pabouee paasnenne rennoobmentmnxa 1.6 Mila

Marepuan creHok ]T v | Crane yrnepoamcras

Marepuan koxyxa ] 1 v| CramsCr3

Pucynok 2 — Hcxoanble faHHBbIC BBOAUMBIC
B IIPOrpamMMmy

WcxonHbiMu TaHHBIMM JUIsl IPOEKTUPOBAHUS SIBIISI-
forcst: Tann TOA, TeruioBasi Harpy3ka TEIIIOOOMEHHOTO
anmapara, TeMIIEepaTypbl TEINIOHOCUTENEeH Ha BXOAE U
BBIXOJIC TEINIOOOMEHHOTO armapara, AdaMeTp M TOJIIH-
Ha CTEHOK TpyO TeriooOMeHHMKa, padouee JaBIeHUE U
MaTrepHrajibl KoXKyXa 1 TPyO TeIIO0OMEHHOTO armapara.

[lo mCcXOmHBIM JaHHBIM BBIOMPAETCSl TEMI00OMEH-
HBIl ammapaTr ¢ TEIUIOHOCUTENSIMH «BOJAA-BOAA» WIH
«Iap-BoJa».

Pacuér ocymectpusercs no metoauke [4].

ITepBoouepenHoii 3anaueil pacuéToB SBJISAETCS OINpe-
JIeJIeHne TeIUI0(MU3NIECKUX CBOMCTB TEIIOHOCHTEIICH.
Js TOA «Bonma-Boza» ONpeAemsoTCs yaelbHas TeIlo-
€MKOCTb, MIJIOTHOCTh, TUHAMHUYECKasl U KUHEMaTu4ecKas
BSI3KOCTH, TEMJIONPOBOAHOCTH U uMcao Ilpanarna mis
JIByx TemnoHocuteneil. IIpumep pacuéra mporpaMMel
MOKA3aH Ha PUCYHKe 3.

ITocne pacuyera TemmepaTypHBIX HAIOpPOB, YUCEN
Peitnonbnca u Hyccensra, ompenensiercss pacuéTHas
roma s Teruooomena. [oce onpenenenus pacuérnon
TUTOIIA M TEINIO00OMEHa MO0MpPaeTCsl ONTHUMAIIBHBIX Te-
TI000MEHHBIH armapar u3 0a3bl JaHHBIX. BeiOop onTu-
ManbHOro TOA nokasaH Ha pUCyHKe 4.

Jlanee mnpowusBoAMTCS TEpepacuér HeoOXOAMMBIX

TEN/IOBOW PACYET TENNOOBEMEHHUKA

CpeaHas TeMnepatypa ropayei eoas! 105 °C
CpeaHan TeMnepaTypa X0A0AHOM! BOAbI 50 ie
YAaenbHas TENN0EMKOCTL ropAYEli BOAbI 4226  «kOx/(xkrK)
MnoTHoOCTL ropayeit Boasl 954,700  kr/m’
KuHemaTtuueckan BA3KOCTb ropayei Boap! 0,283 M/ c
AuHamuyeckan BA3KOCTb ropaYeii Boabl 270,750 Na.c
TennonpogoaHoCTL ropauyeit B0Ab! 68,400 Bt/(Mm:K)
Yucno Mpanarna gna ropaveii B04b! 1675 -
YaenbHaa TeNN0EMKOCTb XONOZHOM BOADI 4,174 kDox/ (kr-K)
MAoTHOCTL XONOAHON BOAbI 988,100  kr/m’
KuHemMaTtuueckas BA3KOCTb XONOZHON EOADI 0,556 M/
AnHamuyeckan BA3KOCTb XONOAHON BOAbI 549,400 Ma.c
TennonpoeoaHOCTL XONOAHOM BOAbI 64,800 Br/(MmK)
Yucno MpaHaTaa ana x0N04HOM BOAbI 3,540 -

Pucynok 3 — Onpenesienne TeniogusniecKux
CBOICTB TeNI0HOCHTeJ el

PacyérHaa nnowaas Tennocobmera 1156 M
Auamerp ebibpanHoro TennoobmMeHHNKa 600 MM
Anamerp Tpy6 ebibpaHHoro TennoobMeHHNKa 25 MM
TonwwmHa creHku Tpy6 ebiGpanHoro TOA 2 MM
Yucno xoa08 ebiBpaHHoro TennocobmeHHuKa 1 wr
O6uwyee uncno Tpy6 ebibparHoro TOA 257 wr
Mnowaae Tennoobmena evibpantoro TOA 121 M
Anuna Tpy6 ans nnowagu Tennoobmena 6 M
Mnowaae camoro yskoro ceverus 8 MTT1 0,040 o°
Mnowaab ceveHuns ogHoro xoaa no Tr1 0,089 M

Pucynok 4 — Be16op onTHMaJILHOIO TENMJI00OMEHHOTO
anmnapara Juisi BBeI¢HHbIX HCXOHBIX JaHHBIX

rapamMeTpoB Ul BIOpaHHOTO TeriooOMeHHuKa. Orpe-
JIeNsieTesl PacIoyiokeHne TpyO B TpyOHOM pemieTke Te-
IUI00OMEHHOTO armapara. PaccauThIBacTCsl KOJIMUECTBO
TpyO 10 JMaroHasIM, KOJIMYECTBO TPYO M0 MIECTHYTOb-
HUKY ¥ KOJHMYECTBO psinoB TpyO. Ompenpensiorcs Tep-
MHUYECKHE CONPOTHBIICHUS U BBINOJIHACTCS IOCTPOCHUE
rpaduka Uil ONpEIeTCHUs] TeMIeparyp CTEHOK Tpyo.
I'paduk npescTaBiIeH Ha pUCYHKE 5.

Jlanee npon3BOAMTCS THIAPABINYECKUI pacuéT, B pe-
3yJIbTaTe KOTOPOTO IOJYy4aeM MOIIHOCTH HAcOCOB JUIS
MIPEOIOJICHUST THJIPABINYECKUX COIPOTHBICHUH M TOJI-
IIMHY TETUIOBOM M30JISIIMU JIISI TPOEKTUPYEMOTr0 TeTlIo-
00OMEHHOT0 arrapara.

MexaHH4YeCKHH pacyET 3aKJIIOYAETCs B ONPECICHUH
JIOITyCKAaeMOTO MEXaHMYECKOIO HANpPSDKCHUS, a TakKe
TOJIIMHBI KOXKyXa M JHUII. PacyéTHble 3Ha4YeHUE TOJI-
IIMH OKPYIVISIIOTCS 10 Onvpkaiiero OoJbIIero 3Have-
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6,752E-5 (m*K)/BT
5376E-4 (M K)/BT
(M K)/BT
5,376E-4  (Mm*K)/BT
9,753E-5 (M K)/Br

Tepmuueckoe conpoTtusaeHue Tennootaaym 1
Tepmuueckoe conpoTusneHue Hakunu 1

Tepmuueckoe conpoTtusneHue mMatepuana Tpy6  3,114E-5
Tepmuueckoe conpoTUsaeHue Hakunu 2

TEpMMHECKO& CONPOTUBAEHWNE TENNCOTAIHMN 2

t1=78,82C
105[ ] 12=77,48C
50
Temnepatypa cTeHku BHYTpU TpyGbl 7882 °C
Temnepatypa cTeHku cHapyu TpyGbl 7748 °C

Pucynok 5 — I'padguk 17151 onpenesneHnst TeMmneparyp
CTEHOK TPY0 B Ny4Ke TeNJI1000MeHHUKA

HUS U3 CTaHJApTHOro psijaa npokara. I[locine okoHuaHUs
pacu€ToB MPOU3BOJUTCS MOCTPOEHHE MOAEIH TEIIo-
00OMEHHOT0 anmapara ¢ OCHOBHBIMH KOHCTPYKTHBHBIMH
pasmepamu cortacio 'OCT 15122-79. Yacts rpaduue-
CKOM 4aCTH MOKa3aHa Ha PUCYHKE 6.

[IporpammHoOe pelieHne Aa€T BO3MOXKHOCTb CIPO-
eKTHPOBATh KOXKYXOTPyOUaThlii TEIIOOOMEHHBIN aria-
pat, Ipu 3aJaHHBIX UCXOAHBIX JAHHBIX, MEHEE YeM 3a
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Pucynok 6 — I'padpuueckast 4acTb NpoOEKTHPYEMOro
TeI1000MEeHHOI0 aNnapara

- BBIOMpATh HAaWOOJNEe ONTUMAILHBIA TEII000-
MEHHBIH ammapar i TpeOyeMbIX 3a/1ad;

- MIPOBOJUTH MEXaHUUYCCKUH PacyET ¢ pa3IHuHbI-
MU MaTrepuaiaMu, JUIs ONTUMU3AIMH MPOCKTHPOBAHUS
KOXKYXOTPYOJaThIX TEINIOOOMEHHBIX alllapaToB

- MUHUMH3HPOBATh OIIMOKU B pacuérax Impu

MUHYTY. KYPCOBOM  IIPOCKTHUPOBAHUU  CTYAEHTOB-UHKECHEPOB-
C nomo1ipio pa3padOTaHHOM MTPOTrPaMMbI MOXKHO JI0-  SHEPTETHKOB.
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