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Ot6op nu TpancopManusi dHEPruu OTPa0OTAaHHBIX ra30B
BpalalONiuXcs IMmeYei AJsi MPOMBIIIJIEHHOTO TeILI0OCHAOKeHUs

IIpeaoxkena HOBas cHCTEMa KOHTaKTHO-DEKyNEpPATHBHOTO OT6Opa 1 HaPOKOMITPECCUOHHOIM
TPaHCOPMALIH SHEPIUH OTPAGOTAHHBIX HU3KOTEMIIEPATYPHBIX Ta30B BPAIAIONIUXCS  TIeYeit
A7 TIPOMBILIEHHOTO TerIocHaGkeHns. MateMaTiyecKas MOZEIb TerI00GMEHHBIX IIPOLIECCOB
06a3MpOBAACh HAa OCHOBE OIPE/IE/IEHNSI COOTBETCTBYIONINX TEMIepaTyp TeII0OOMEHHBIX Cpe/
0a/IaHCHBIX COOTHONICHHI TEILIOBBIX TOTOKOB B XAPAKTEPHBIX CEYCHMSX CHCTEMBI or6opa, co-
OTHOUICHUS PACXOJ0B TPEIOMICH i HArpeBaeMOl Cpejbl, HAa TEXHOIOTMYECKOE M KOMMYHA/Ib-
HO-GBITOBOE TEIIOCHAGKEHHE, A TAKIKE PACXOJIOB TEILIOHOCHTE/SI B OTOMHTE/THHO-BEHTHIIAIMOH-
HDBIX CHCTEMaX M ropsiuero BojocHaGkeHusi. B kauectse kpurepusi sHepretuueckoii ahhexTis-
HOCTH HCC/IE/lyeMOii CHCTEMBI HCIOJIb30BAIaCh 3aBHCHMOCTb /EHCTBHTENBHOrO Koadduimenta
peo6pa3oBaHKs TAPOKOMIIPECCHOHHOTO MK, B Pe3yJbTare aHATMTHUECKOTO HCCIeI0BAHNS
YCTaHOBJIEH MOJM(UIMPOBAHHBIN KPUTEPHIi KOMILIEKCHOI OIEHKH JHEPreTHYecKoil adexTrs-
HOCTH aHAM3UPYEMOil cictembl. OHa 06ecriednBaeT BBICOKHE 3HaueHus KoaduimenTa npeo6-
pasosatus (1o 10—15) 1pu COOTBETCTBYIONMMX COOTHOMIEHMSX PacXo/I0B TPeIoIell U HarpeBae-
MOil CPe/ibl, TEXHOJIOTHYECKOrO W KOMMYHA/IbHO-GHITOBOTO TeIIOCHAGKEHS, YUHUTBIBAsT COOTHO-
IIEHHUST PACXO/IOB TEIVIOHOCHTEIEH B 9KCIUIYaTAlHOHHOM PEXKHUME OTOIMHTEIbHO-BEHTUISIIMOH-
HBIX CHCTEM M ropsiero BojocHabxkenus. buba. 16, puc. 2.

Kmouosi cioBa: tepmorpancdopmars, YTUJIM3AIMS, Bpallaiomuecs rneyu, sHeproaddex-

TUBHOCTbD.

XapaKTepHbIM HEJOCTATKOM BPAIAIONIXCS T1e-
4Yeil B 1porecce MPOM3BO/CTBA 1IEMEHTa M KepaM3UTa
ABJISIETCA KpaiiHe Hu3Kast 3((PEeKTHBHOCTD MCIOJIb30-
BaHWUsl 9HEPruu nepBuyHoro tormmsa (1o 45 %), 1o-
TEPH TETJIOTbI ¢ OTPAOOTAHHBIMU I'a3aMH COCTABJIS-
1ot 30-35 % [1-3], npu 3TOM B CTOMMOCTH KOHey-
HOW TIPOJYKIIMH TOIJIMBHAS COCTABJISIONMAS [OCTH-
raetr 60 %. OtpaGoTaHHble Ta3bl, SBISAIOMHECS
HanGOJIBIIMM PE3EPBOM BTOPUYHBIX IHEPrOpecyp-
COB B TEILJIOTEXHOJIOTUYECKOM IIPOIECCEe TIPOU3BO/I-
CTBa CTPOMUTEJbHBIX MaTePHAJIOB, MMEIOT Xapak-
TEPHYIO IIbIJIEra30BYI0 KOMIOHEHTY, CPaBHUTEIBHO
Hu3kyw temneparypy (mo 150-250 °C) u 6o.ib-
mue pacxogbl. OHM 06/1a1al0T MOILIHBIM TEILJIO-
SHEPreTHYeCKUM IOTEHIINATIOM, KOTOPbI B HACTOS-
Iee BpeMs HPAKTHYECKH HEe MCIOJb3YeTCH IS
TEINJIOTEXHOJIOTUYECKOTO U KOMMYHaJIbHO-GbITOBOTO
TEIIOCHAGKEeHNUS .

ComnocraBuTesibHbIN aHAMU3 MBIIEBOTO M XH-
MUYECKOTO COCTaBOB OTPAGOTAHHBIX Ta30B yKAa3bl-
BAa€T Ha CYHIECTBEHHOE OTJIMYHME MX 110 aHAJIOTHY-
HbBIM IOKA3aTeJIAM OT YXOJSIINX Ia30B TPaAMIIOH-
HBIX PailOHHBIX KoTeabHbIX u TIII, paGoramommx
Ha rasoBomM rtomuBe. [lpm arom xumuyeckuii co-
CTaB OTPaGOTaHHBIX rasoB [4] BO MHOrMX ciydasx
110 COJEPKaHMI0 OKCH/IOB a30Ta MeHblne Ha 10—
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15 %, a 1o okcuaam cepul Ha 8—13 %, 3a MCKJIO-
YEHHEM CJIy4YaeB IMOBBIIIEHHOTO COAEpPIKaHUs yKa-
3aHHDBIX KOMIIOHEHTOB B MCXOJHOII CTPYKType 06-
pabaTbIBaeMOro Marepuaia.

AHa/u3 M3BECTHBIX CHCTEM OT6Opa TeNJOThI
13 0TPaGOTaHHbIX Ta30B C MO3UIMK dHEProcOepeske-
HUST CBH/IETEJILCTBYET O HEOOXOMMOCTU MOMCKA Me-
TO/10B 6oJiee ITy6OKOTO MX OXJIAK/AEHUS C OHOBpe-
MEHHOH BO3MOKHOCTBIO MOBBIIIEHHS] TeMIIEPATyPHO-
rO yPOBH HarpeBaeMoil cpejibl /s aG0HEHTCKIX
cuctem. llpu aToM B 1polecce OXJIaXK/IeHUs OTpa-
GOTaHHBIX ra30B 9KOHOMUS TEIIOTHI MO3BOJISAET CO-
KpaTuth 10 1,/3 KOJIMYECTBO TPagUIIMOHHO CIKUTae-
MOro TEepPBUYHOrO TommBa. OUH M3 pallOHAJb-
HBIX CIOCO6OB OTGOPA TEMJIOTHI M3 OTPAGOTAHHBIX
ra3oB peaJu3yercss B KOHTAKTHO-PEKYTEPaTHBHBIX
cUcTeMax, IPUBEJEHHbIX B paGorax [5—10].

B paGore [11] akuenTupyerca BHUMaHWe Ha
MEPCIEKTUBHOCTH 3HEPTrocOepeKeHUs B TEXHOJIO-
THU [POMBBO/CTBA CTPOUTENBHBIX MaTepHalOB BO
BPalAOIUXCS Tevyax Ha OCHOBE TEIMJIOHACOCHBIX
TEeXHOJIOTHH.

B pemienny nocraB/eHHON 3asauM NepCIIeKTHB-
HBIM HallpaBJIEHUEM TPEACTaBIAETCS TEeXHOJIOTHS
KOMOMHMPOBAHHOIO KOHTAKTHO-PEKYNEePaTHBHOTO
0T60pa TENJIOThI ¢ MHHMMH3AlMell 3aTpaT Ha mapo-
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KOMITPDECCHOHHYIO TEPMOTPaHC(OPMAIINIO IHEPreTH-
YeCKUX MOTOKOB. V3710)KeHHBIH MOAXO0/1 OTKPBIBAeT
BO3MO>KHOCTD IIOBBIIIEHUSI TEMIIEPATyPHOrO MOTEH-
masa aGOHEHTCKOTO TETIOHOCHUTEJISI, YBEeJIMYEHIsI
o61ero o6beMa yTUIM3UPYEMOI TEILJIOThI, a TaKKe
CIIOCOOCTBYET 3aliTe OKPYIKAIONIEH CPe/Ibl 3a CYer
CHM>KEHHS TEIJIOBOTO 3arpsi3HEHUS U YMEHbIIEeHHs
KOJIMYECTBA BPE/IHbIX BBIOPOCOB B aTMOChepy.
ITpeoskeHHDII TTOAXO/ peaan3yercss B CUCTe-
Me, OTJHMYaloIeiicsa TaTeHTHOW HoBu3HOW [12]
(puc.1), koropast paGoTaer cieAyOnHM 06pPa3oM.
[Tocse TpagMIIMOHHON OYMCTKU OT HBLIH OTPabo-
TaHHbIE Ta3bl M3 BPAIIAIOUIENCS TIeYH 0 KaHATy 2
HOCTYHAlOT B (PUJIBTP TOHKON OYMCTKH 26, mabiie
HAIPABJAIOTCS B PEKYIePAaTUBHBIN TEIJIO0OMEHHUK
12 s npeBapUTENbHOTO UX OXJIAXK/IEHHS B <«CY-
XOM» pekuMe. 3areM Tas3bl MOCTYIA0T B IEPBYIO
KOHTaKTHYI0 Kamepy 6 IIpeJJIO)KEeHHON CTPYKTYPbI
[13] ans npesBapuTENbHOTO OXJIAXK/IEHUS U
YBJIAXXKHEHMsA, a 3aTeM BO BTOPYIO KaMmepy 28 1
6osee TIyGOKOTO MX OXJIAXK/IEHUS C BO3MOKHO-
CTbIO HarpeBa BOJbI JIO COOTBETCTBYIOIIETO 3Haye-
HUSI TeMIIepaTypbl «MOKPOTO TEPMOMETPa» B KaK-
Joit n3 HUX. B mepBoii kamepe 6 KOHTAKTHOE B3au-
MO/IEHCTBHE TIOTOKOB IPOUCXOUT TP MOBBIIIEH-
HOIl TeMIlepaType BOJBI TIOCJE TEeNJI000MEeHHIKA
15, a Bo BTOpOIi Kamepe 28 obGecrieunBaeTcsi Goee
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riy6oKOe WX JO0OXJIaXKJEeHUe MPH TeMIepaType HC-
XO/IHOI XOJIOAHOW BOAbI B TpyOomnpoBoje 17. 3a-
TeM Tra3bl MPOXO/AT PEKYHNEePATUBHBIH TETIIO06MeH-
HUK 7, B KOTOPBII IOCTyIIaeT XOJOJHAas BoOJa C
IIpe/leJIbHO HU3KOH TeMIepaTypoil TI0cje WCIapu-
Teass 22 TMapOKOMITPECCHOHHOTO TepMOTpaHCdOp-
MATOPHOTO KOHTypa. B pesysbrare mpoMCXOIUT
ray60Koe OXJakK[eHue Iapora3oBOil CMecH [0
15-20 °C B pekume KOHJEHCAIIMM BJArd C COOT-
BETCTBYIONIMM BbIJI€JIEHUEM TEIJIOThI 1apoo6paso-
Bauus. /{1 mpenoTBpaIeHus BBINAIEHUS KOH/EH-
cata B JBIMOBOII Tpy6e Termoo6MeHHUK 8 obecre-
YMBAET HE3HAYNTEJIbHBII HArpeB OXJIAXK/IEHHOTO Ta-
3a, I0CJIe Yer0 OH BBIXOAUT B atMocdepy C Temiie-
parypoit 20—25 °C.

Wcexonnast XonogHas Bofa Mo TPyOOIPOBOLY
17 mocrtymaetr BO BTOpPYIO KaMmepy KOHTaKTHOTO
B3auMojielicTBus 28 1751 GoJiee TIyOOKOTO OXJIaxK-
JeHus ra3oB. YacTb MOTOKA XOJIOAHOW BOJIBI W3
Tpy6onpoBoga 17 1Mo HUPKYJISAIMOHHOMY TpyG6o-
MPOBOJY 25 TOCJIE TIPEBAPUTENBHOTO HArpeBa B
peKyInepaTuBHOM TemIoo6MeHHUKe 15 mocrymaer B
UCIIAPUTEJIbHBIN TENIO0OOMEHHUK 22 TEPMOTpPaHC-
¢opMaTOpHOrO KOHTYpa COBMECTHO C PEIUPKYJIS-
IINOHHBIM ITOTOKOM HE3HAYUTEJIBHO TOJO0TPETOI BO-
JIbI TIOCJIE TEMJI00OMEeHHUKa 8.

B rensoo6MenHuKe 15 M3 OXJa)k/1aeMoOi BOJbI
nepe/ pacrpezeautesnieM 9 mpemy-
CMOTpPEH YaCTUYHBbIH OTOOp TUp-
KyJIpYIOIIeil BOABI O TPy6OIpo-
BOY 25 IS TIOCJeyomiei nepe-
Jlaun ee B ucnapureye 22 B Tep-
MOTpaHC(hOPMATOPHOM IUKJIE JI/IST
JAJTbHEIIIero HarpeBa MOCTYIIa0-
mieit BOAbI M3 TOJJI0HA O B KOH-
JIEHCATOPHOM  TeTIOOOMEHHUKe
21. Jlns NOBBIIIEHUS HaJ/EKHOCTH
pa6oThl OPOCHTEJIbHBIX KaMmep H
BCEil CHCTEMBbI BOJ/HO-IIJIAMOBAsI

19

1

Puc.1.Cxema cucTeMbl KOHTAaKTHO-PEKYIIEPATUBHOTO O0T60PA M TPAaHC(HOPMAIHH TEIJIOTHI
OTPaGOTAHHBIX Ta30B BPAMAIONNXCS Ieveil /ST IMPOMBIILIEHHOTO TeriocHabxenus: 1
— TenJ0OOMEHHMK HarpeBa BOJBI /IS OTOIUTEIbHO-BEHTUISIIIMOHHBIX CHCTEM; 2 — Ta-
30x0/1; 3 — apIMoBasi Tpy6a; 4 — Tra3o0Xoj 10CJe TOHKOH OYMCTKH; 5 — MOJIOH; 6 —
nepBasi KOHTAKTHasl Kamepa; 7 — TEIIO0OMEHHHK JI00XJIaKAEeHHs Ta3a; 8 — 1oorpesa-
Tesb; 9 — pacupegesnurenb; 10 — nupkyssinuonusle Hacocsr; 11, 18, 19, 20 — Tpy6o-
mpoBOJbI; 12 — TemIooOMeHHHUK MpeABapUTEIbHOTO OXJIaK/1eHus razos; 13, 15, 16 —
terioo6MeHHUKH; 14 — apoccenb; 17 — Tpy6ONpPOBOA MCXOAHOI X0JIOAHOI BOAbI; 21
— KOHJIEHCATOp; 22 — WCIapHuTesb; 23 — KOMIIPECCop; 24 — /pOCCENbHBbIN BEHTUJIb;
25 — Tpy6OIpPOBO/ TO/A4M BOJBI Ha ropsidee BojocHabGxkeHue; 26 — (GUIbTP TOHKOI
OUMCTKH Ta3a; 27 — TPEeXIMO3UIIMOHHBIN PeryJsTop pacxofa >XKUAKOCTH; 28 — BTOpas

KOHTaKTHasi KaMepa; 29 — IIHeK; a-e — CeueHwusl.

CMeCh C TIOBBIIIEHHOH KOHIIEHTpA-
el y/la/IsieTcsl MIHEeKOBOW CHCTe-
MOl 29 [ TOCJIEAYIONEero Tpu-
MEHEHUsI Ha WCXOAHON CTaauu

3aMKHYTOTO TEeXHOJIOTHYECKOTO
IUKJIA.
Boxga 1mociae KOHTaKTHOTO

B3aUMO/IEIICTBUSI C Ta30M U3 TOJ-
JIOHA S TIOJ JIEUCTBUEM ITMPKY.JIS-
nnonHoro Hacoca 10 moctymaer B
KOH/IEHCATOPHBII TerI006MEeHHUK
21, Tie IPOUCXOAUT JAaTbHEUIIIH
TepMOTpaHc(OPMaTOPHbBIN HATPeB
ee TocJie KOHTAaKTHOW KaMephl.
3/1ech OCYIIECTBJISIETCS IOTPEB
BO/IbI IIOCJI€ KOHTAKTHOIO B3aW-
MOJZIEIICTBUSI 32 CUeT OTOMpaeMoil

—
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TEILJIOTbI B McliapuTese 22 U3 BOJbI, MOCTYTAIONIEi
nocJie Teraoo6MeHHNKoB 8, 13 u 15, a Takke vac-
TH IIPUBO/IHON MOIIHOCTH B TEIJIOBOM SKBHBAJICH-
Te, pacxoJyeMoil Ha HpHUBOJ Komipeccopa 23. B
ucnapuresue 22 TEINJIOHOCHUTEJIb OXJAKIAETCS 10
peJeIbHO HHU3KOH TeMiepaTypbl, obecrieunBasi
BBICOK03(EKTHBHYIO PabOTy TemaI000MeHHUKa 7
A1 9 dEeKTUBHOrO OXJIaXK/IeHHUs Iapora3oBoi
cMecH B pexkuMe KouzaeHcarmu. [locse koHzeHcaTo-
pa BO/JIa C IOBBIIIEHHOI TeMIIepaTypoil pas/iesseTcs
0 JBYM TIapasielbHO PaGOTAIONIM PeIpPKYJISII-
OHHbIM KOHTypaM. IlepBas yactp ofriero moToka
nocJie IIPOXOXK/IEHNST Yepe3 peKynepaTop HpeaBapu-
TEJIbHOTIO OXJIK/eHUS ra3oB 12 HampaBisieTcs B
TeMI006MeHHUK 1 /I HarpeBa TEIIOHOCUTEJISI OTO-
IIUTEIbHO-BEHTUISIIMOHHBIX cucteM. Ilocie cHmke-
HHMA TeMIIepaTyphl B TEIIOOOMeHHMKe 15 rperomas
BOJla TIOCTyHaeT B MEPBYID KOHTAKTHYIO KaMe-
py. Bropas wacte mopmorperoit Boabl B KOHEHCa-
tope 21 mocuse termoo6menHukoB 13 u 16 mocty-
IaeT B TOT K€ paclipeesuTes b 9.

Oxutax/ieHHast Bojia TIOCJ€e HUCHapuTess 22
TEPMOTPAHC(OPMATOPHOTO KOHTYypa C IOMOIIBIO
Hacoca 10 moctymaer B Tenaoo6MeHHUK 7 st 60-
Jee Tray6GOKOrO OXJIaK/IEHHs BJIATOHACHIINIEHHBIX
ra3oB IOCJIe BTOPOWl KOHTaKTHOH KaMmepbl. HacTuy-
HO Harperasl BoJja B TeIJIOOOMEHHUKE 7 TI0CJEe TIPO-
Xox/eHust o Tpy6onposoay 20 ¢ peryasropom 27
JorpeBaercsl B TeriooOMeHHNKe 16 m mocrymaer B
CHCTEMYy TOpsiuero BojocHaGkeHusi. Penumpky.isiim-
OHHas 4acTb BOJBI TIOCJ€ HAarpeBa B TEMJI00OMEH-
Huke 13 1o Tpy6ornpoBoay 19 MPOXOAUT B TEIJIO-
0o6MEHHMK 8, a 3aTeM BO3BPAIAETCS] B UCIIAPUTEJb
22 tepMoTpaHchHOPMATOPHOTO KOHTYPA.

3ajjaueil aHATUTUYECKOTO WCCJIEOBAHUS SIBH-
JIOCh yCTAHOBJIEHWE 3aBUCHUMOCTEHl /IS OIEHKH
sHepreTuueckoil agdexTuBHOCTH TpaHChOPMAIHH
SHEPreTUYeCKUX MOTOKOB KOHTAKTHO-PEKYyTIePaTHB-
HOTO TelIoo6MeHa B IMpoIlecce OXJIAXK/IEHWsI OTpa-
6OTaHHBIX Ta30B HA BBINIEH3IOKEHHOIT OCHOBE.

ITocrynaromuit u3 meyn ra3z ¢ HauyaJbHOH TeM-
nepatypoit 100—-300 °C mnocie [0MOJHUTEIbHON
TOHKOI OYHCTKM € pacxogoMm cyxoii yactu G u
napoB G;; HarpeBaeT BOJy B pPeKylepaTHBHOM TeIl-
JI0OOMEHHUKE IPEBAPUTETLHOTO €r0 OXJIAXK/ECHUS
12. Ilpn aToM oT6upaemblil TEIIOBOIT MOTOK Q, B
PEKHMME «CYXOTO» OXJAKAECHHS Ia3a OIpeeisseTcs
10 3aBUCUMOCTH, BT:

Qlals Gy [Cr (tr,a e
Gh dn (CHya tn,a ~Ch6 tn,é)]’

fris ) F
(1)

rjie C., C,; — CpejHsisi n306apHasi TEIJIOEMKOCTDb ra-
30B U TIAPOB B PAacCMaTPHBAEMbIX CEYEHUSAX <«a» U
«6», JIx /(xkr°C)i Y, t, — Hava/IbHAsE M KOHEYHAsSI
TeMIlepaTypa IIpeJBapUTeJbHOr0 OXJIaKICHU Tra3a

U 11apOB B COOTBETCTBYIOmUX ceuenusix, °C; d, —
BJIATOCOZIEP)KAHUE ra3a, Kr /K.

YcranoBaeno [14], 4to TemmepaTypHBIi T10-
TEHIIMAJ HarpeBaeMoil BOJBI B TIpOIlecCe KOHTAKTa
C Ta30M OIIpPeJIeJISIeTCsT TI0 3aBUCUMOCTH

t, =t [r (d, —d.) /c.l, (2)
rae t. — Ttemmeparypa rasda, °C; r — Temsora mna-
poo6pasosanus, /[ /kr; d,, d, — Brarocogepxa-
HUE COOTBETCTBEHHO HACBINIEHHON CMeCH TIPH TeM-
nepaTtype BOJbI M Ta3a, KI/KI; ¢, — TelJ0eMKOCTb
rasa, JIx/(kr-°C).

B pesyzbrare mocseayionero B3auMo/1eiCTBUsA
OXJIJK/JIEHHOTO Ta3a C BOJOW ero TerJoTa BOCIPH-
HUMaeTCsl HarpeBaeMoil Cpe/loil B 1epBoil 1 BO BTO-
POl KOHTaKTHBIX KamepaxX. OOl TErJIoBOi I0-
TOK OXJIAXK/EHHS ra3da B KOHTAKTHOII Kamepe IIpe/-
CTABJIIETCS B BUJIE TEIJIOTHI €ro CyXOH KOMIIOHEH-
TBI, TIAPOB U CKOH/IEHCHPOBABIIENCS UX YACTU:

QKK 57 Gr [(Cr,é tr,(’) “Crr t1‘,r) s

- (dn,é in,6 - dn,r irl,r) R (dn,6 e dn,r) C)Kt>}<]’ (3)

/e C., C,, Cy — TeIIOEMKOCTH COOTBETCTBEHHO CY-
XOIl KOMIIOHEHTBI ra3a, MapoB U CKOH/IEHCHPOBAB-
nreiicss MX YacTh B COOTBETCTBYIOIUX CEYEHHSX
«6» M «I» [0 M TOcCJe KOHTAKTHON KaMephl,
o/ Gar2O) eI 080 £5 TEMIIEPaTyPbl COOTBET-
CTBEHHO CYXOIl KOMIIOHEHTBI ra3a, MapoB U CKOH-
JIEHCUPOBABIIENCST UX YACTU B CEUYEHUSIX «O» U «T»
JI0 1 mocJie KOHTaKTHOi kamepsl, °C; d, — Buaro-
co/lepKaHWe Tra3a TocJe KOHTAKTHOW KaMephl,
Kr /KT; i, i, — 9HTaJbIUA rasa U HapoB COOTBET-
CTBEHHO CYXOWl KOMIIOHEHTBI rasa, MapoB M CKOH-
JIEHCPOBABIIENHCS WX YaCTH /0 M TOCJe KOHTAKT-
HOI Kamepbr, [’k /Kr.

TenoBoii TIOTOK OOXJIAKIEHUS Ta3a B TEIJIO-
oO6MeHHMKEe 7 IocJie KOHTAKTHOI KaMmepbl ompeje-
JIIeTCH 110 3aBUCUMOCTHU

Qro SR [Cr (tr,r 2 tr,a) ¥ (dn,r in,r 3

= o hit oy drkSimn O o) Sic b

(4)

IZie Cp, Cy — TEIJIOeMKOCTb Ta3a M CKOH/IEHCHPOBaB-
HIErOCs Mapa B COOTBETCTBYIOHIMX CEYEHUSX <«I» U
< e, Ut TeMIepaTypa rasa u
CKOH/IEHCHPOBABIIETOCS TIapa B CEUEHUSIX «I'» U <[>,
°C; d,, — Buiarocoziep>kanuie Iapa B COOTBETCTBYIO-
HIUX CEYEHUSIX, KT /K.

Tpebyemblii TENJIOBON TOTOK /JIs1 I10/0IPeBa
rasa B TerJioo6MeHHUKe 8, Tpe/J0TBPAIIAIONIHii BbI-
najJieHre KOH/EHCATa IOCJe €ro JOOXJIaK/IeHus B
TEIIO0OMEHHNKEe 7 Ha MOBEPXHOCTSIX OTBOJSIIETO
rasoxo/ia U BBIOPOCHOW TPYOBI, ONpeIe/sIeTcs I10
3aBUCHMOCTH
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Qnoa O, [Cr (tr,e o tr,a) + dn,a (in,e L il'[,,[l)]’ )

Ile C. — CPeIHss TEIIOEMKOCTb ra3a MEXK/y cede-
HUAME «e» U «1», [k /(kr-°C); t. — Temueparypa
rasa B COOTBETCTBYIOIIUX CEYEHUSIX «e» u «1», °C;
d, — Buiarocosep)kaHue Tasa B COOTBETCTBYIOIIUX
CEYEHMSAX «€» U «J1», KI/KI; i, — 3SHTAJIbIUS mapa
B COOTBETCTBYIOIIUX CEYEHUSIX «e» M «/1», [k /Kr.

3aKOHOMEPHOCTDb PacIpe/ie/ieHnsl HarpeBaeMoi
BO/Ibl B PACCMaTPHBAEMBIX IOJICHCTEMAX IIPU B3au-
MOJIEHICTBUN ee C HHU3KOTEMIIEPATYPHBIM Ta30oM
onpeJesiseTcsl CTPYKTYPHO-(DYHKIIMOHAJIbHON B3au-
MOCBSI3bI0 OCHOBHBIX 3JIEMEHTOB cucTeMbl (cM.
puc.1). OueBUAHO, 4TO Pacxo/ BOAbI BO BTOPOit
KOHTaKTHOH Kamepe Gyy = Gyp — G, @ B IEPBOii
Gyt = Gy. IlpeacraBuM mocTymaionuii pacxoi BO-
Jbl M3 TOJIOHA Ha MCXO/HBIA IUKJ TEXHOJOTHYe-
ckoro npouecca Gpeyy B Bue OGy;, oTKyaa:

GTeXH = ®GH == GXB = GrB a5 (6)

rie Gygy, — 06mmii pacxos CKOHEHCHPOBABIIMX-
Csl 11apOB B pe3yJbTaTe HENOCPECTBEHHOTO B3am-
MozieficTBuSI 0TpaGOTAHHOTO Ta3a C BOJOI B KOH-
TaKTHOIl KaMepe M JIOOXJIK/IEHWS B TErJI0OOMeH-
HHKe 7, KT /C.

Ha ocnoBe mpeaBapuTesbHO YCTaHOBJIEHHBIX
9HepreTHYecKxX OGAJAHCOB OIpE/eJISICS TeMIlepa-
TYPHBIIl TIOTEHIIMAJ Tpeoleil 1 HarpeBaeMoii cpe-
[Ibl B XapaKTepPHBbIX pexxuMmax paboThl cUcTeMbl. B
pe3yJibTaTe yCTAaHOBJIEHA COOTBETCTBYIONIASl 3aBU-
CUMOCTb /IJIl OIIpe/ieJIeHHs] UCKOMOW TeMIIepaTyphbl
ras3a B COOTBETCTBYIOIIEM CEUEHUH <«T'>:

B TN S G A )

rae B — Koa(@UIMEHT yyeTa OTHOCHTEJIbHOTO Iie-
pernaja MoJoTrpeBa OXJIAXK/IEHHOTO Ta3a B TEIJI006-
MeHHHWKe 8 Tmepes OTBOJSIIMM Ta30XOJ0M U BbI-
6pocHoil Tpy6oi; m — Koa(duIMeHT, oTpaxkaio-
muil crerneHb MPUOIMIKEHNsT TEMIIEPATYPbI HarpeBa
BO/Ibl K IIPE/eJIbHOI TeMIlepaType BO3MOXKHOTO Ha-
CBIIIEHNS ra3a BOJSHBIMU TTapaMu, m > 1.

OueBn/HO, YTO TeMIlepaTypa BJIAKHOTO Tasa
Ha BXOJ/Ie B TEIJIOOOMEHHHK 7, 3aBHUCSIIAS TIPEXK/IE
BCEro OT HavyaJbHbIX 3Ha4YeHuii t; g, a Takxke oT |
U M, SIBJISIETCS] ONpe/IeISIoNeil U1 oCIe/IyIONero
MHOTO(AaKTOPHOTO uccaeoBanuss 3(PHeKTHBHOCTH
TpaHc(OpMalMK SHEPTeTHUECKUX IIOTOKOB B aHa-
JIN3UPYEMOil CHCTEME.

KOH/T?

G
Qg =(1+B) Grgepit +At—2|1+_XB
= cB BGFB

GXB

o Grg , . a
Qu =Grgcs H——GXB +Jj [tn,x +(——5_1+j & (BJF e

+[cndn(tF = (L+p)-(tp —tyx) =2ty g +m-ty 1) —Cyetye (dpy ~dn’n))]+ GZ Bt +tp )]—(1+j)tu,x}-

'[CFEHO '(tr o

I/ICKOMHH qaCTb HOCTyHaIOLHeFO pacxojga TeI-
JIOHOCUTEJIA B TEHJI006M€HHI/IK 1 OTOIIUTEJIbHO-BE€H-
TPIJIH[II/IOHHOI;JI CUCTEMDI Ol'IpeI_IeJIHeTCH B CJIeL[yIO"
eM BU/e:

X = Gop/(Gyy + Giy). ®)

CooTHolIeHne pacxoJ0B BOJAbI B CHCTEME
ororieansi Gy M Ha ropsiuee BopocHabxkenue Gig
npezacrasisiercss B Buzie B = Gyp/ Grp.

OO603HaUYUM COOTHONIEHUE PACXO/0B OTPado-
tTaHHOTO Taza G K o6IIeMy pacxXojy HarpeBaeMoin
BO/ibl B 11epBOil Gy U BTOPOil Gy KOHTAKTHBIX Ka-
Mepax:

= GI‘/(GK1 = GK2) (9)

Ortciofa cleyer, uTo pacxoj OTpaGOTAHHOTO
rasa npe/crasisercs B 6oJee o0meM Bu/e:
G,=a (B G+ Gy). (10)

Takum 06pasoM, TENJIOBOH MOTOK HarpeBa BO-
Jibl B KOH/IEHCATOPE TePMOTPaHC(OPMATOPHOTO KOH-
Typa Qy BbIpakaercs. dopmyioii (11).

JLIst onpe/ie/IeHUsl SHEPIUH OXJIasK/ICHUS BOJIbI
B MCIapuTesie TepMOTPaHC(OPMATOPHOrO KOHTYpa
1 Tasa 10cje KOHTAKTHOW KaMepbl MpeaBapHuTeib-
HO ObLT YCTAHOBJIEH TeMIEepPaTyPHbINH ITOTEHIIHAT
TEIJIOHOCUTEJISE [IJIsi TOPSIYEro BOAOCHAGKEHUsS B
XapaKTePHbIX TOYKaX cucTeMbl. Ha M37105KeHHOi
OCHOBE yCTaHOBJIEHA 3aBHCHMOCTDb JIJISI OTpe/ese-
HUSL 9HEPTUU OXJIAXK/EHUs BOJbl B HMCIApHUTese W
rasa 1mocJje KOHTaKTHOIl KaMepbl.

B pesyJbTaTe 3aBHCUMOCTDb /ISl OIPE/e/IeHust
SHEPTHH OXJIAK/IEHUS IIUPKYIUPYIOmeii BO/bl yepes
HCTIApUTEb  TePMOTPaHC(POPMATOPHOrO KOHTYpPa
Bbipaskaetcst popmyoii (12).

O6osnauenust st dopmya (11), (12): At —
TeMIIepaTyPHbIil Mepenaj MexK/y KOHEYHbIMH TeMIle-
parypamu rpefonieii 1 HarpeBaeMoil Cpe/ibl B IOBEPX-
HOCTHOM TeriooOMentnke, °C; Aty, — OTHOCHTE]b-
HOE CHUYKEHHE TeMIepaTypbl ra3a B TeIJIOOOMEHHHKe
Pe/IBAPUTETBHOTO OXJIaXK/EeHUs]; t, — TeMmmeparypa
BO/IbI B Nojyone, °C; j — pelupKy.IAIMOHHAs 4acTh
O6IIero0 pacxo/ia TEIJIOHOCUTENISE B CHCTEME TOPSYEro
BOJIOCHAGIKEHUS, TPOXO/SAIIAs Yepe3 TerIo0OMEHHNK
8 [/ TpefoTBpAIlCHUs BbBINAJEHUs] KOHJEHCaTa
OXJIK/IEHHOTO Ta3a IPH JaJIbHEHIIeM ero KOHTaKTe
C TOBEPXHOCTSMHU Ta30X0/I0B U BbIGPOCHOM TPYyObl.

tyx)+dH{cntH—cn,6[tr—Bno[tr—tyx]m—tM} ?

].(cr(tF —(1+p)-(tp —tyx)—Ztml +mtB_r)}+

an

G

(12)
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Xu _ i erplannly g A = .00 e :
Qe [J+l+®(1+ﬁ)] {tn,ﬂ(lﬂ)%(1+B+@(1+B)) {[tr (1+p)-(tr —tyy) 2t p+mty 1]

(ep+epdy )~ Oty (dp,r "dn,u)}]’L_&'o"'m“

it

1+o(1+p) | P/ (14)

/(14B){tr o +At—%[w]~hﬁno (g —tyx)+dn(cntn _Cn,G(tF ~Atno( tr ~tyy )m—tM }

B

B3auMocBs3b pacxo0B MCXOMAHOU XOJIOIHOM
Boabl Gyp M Ha ropsiuee BomocHaGxkenue Gp, €
y4eToM paxee npussAToro cootHomeHus: (6) Giexy
= © C,, mpe/CTaBIsIeTCsT TaK:

Gyy=G[1+0 (1+p)]. (13)

Ha ocHoBe BBINIEN3I0KEHHOTO COOTHOIIEHUE
TEIVIOBBIX MOTOKOB B ucmapuresie Q, U KOHIEHCA-
Tope Qg TocsIe COOTBETCTBYIONUX TTPe06pa3oBaHmit
npuo6peraer Bu hopmyJibt (14).

BocnpusATbI TENJIOBO# MOTOK B KOH/EHCATO-
pe Qg ompenesseTcs: TEMJIOBON MOIIHOCTBIO HCIIA-
purenas Qy, a Tak)Ke MOIIHOCTBIO B TEIJIOBOM 3K-
BUBAJIEHTE, 3aTPAYe€HHOIl HA MPHUBOJ KOMIIPECCOpa
W B mpomecce tepmoTpanchoOpManuu dHEpreTye-
CKHUX TIOTOKOB [15], oTkyza cienyer, uto Qi = Qy
+ W. U3 onpeznesnenns aeicTBUTENBHOTO KO3 du-
I[eHTa Tpeo6pa3oBaHusi ¥ COOTBETCTBYIOIIETO CO-
OTHOIIIEHUST HEPTETHYECKUX TTOTOKOB CJIEYET:

0=Q,/W=(1-0Q,/0)71. (15)

ITocote TOACTAHOBKM COOTBETCTBYIOIIETO COOT-
HOIIEHHs TEIJIOBBIX MOTOKOB KOHJeHcaTopa Q M
ucnapurens Q, B 3aBucumoctb (15) amamus ag-
(¢exTuBHOCTH TIPeOOPA30BAHMS IHEPTETHUYECKUX
IIOTOKOB B aHAJM3UPYEMOil CUCTEME IPEICTABJISET-
Cs BO3MOXXHBIM MPOU3BOAMTH 10 YPAaBHEHUIO B

OKOHYATEeJIbHOM BU/IE:
¢=1-(A-B+By)-by B DL (16)

rae Komiiekcbl A, b u B yuutbiBaloT cooTBETCT-
BYIOIIYIO B3aMOCBS3b UCXO/AHbBIX M PEXKUMHbBIX IIa-
paMeTpoB B HCIIapuTeje U KOHJAEHCAaTOpe B COOT-
BETCTBYIOI[EM BU/IE:

A={+1/[1+06(1+B)]}.

a

U3 ypasuenusi (16) crexyer, uto xoadduim-
eHT mpeo6pa3oBaHusd Kak MOAUMUIAPOBAHHDIH
KPUTEPUIl KOMILJIEKCHOH OIleHKH 3(P(PEeKTUBHOCTH
TpaHchOPMAIHK JHEPTETUYECKUX MOTOKOB B IIPE-
JIOKEHHOW CHUCTEME, YYMTBHIBAasl €e MCXO/HBbIE Mapa-
METPbl U PEXMMHbIE YCJOBUS PAGOTHI CTPYKTYp-
HBIX TIO/ICHICTEM, 3aBHCHUT MPEXK/JE BCETO OT COOTHO-
IIEHUST TEMIIEPATyp U PACXOOB rpeolleil U Harpe-
BaeMOUl Cpebl.

Ha puc.2 npeacraBiena rpacduyeckasi 3aBHCHU-
MOCTh K03 duimenTa mpeo6pa3oBaHUsI dHEPreTu-
ueckux MmOTOKOB corsacHo (16) or cooTHoureHUs
pacxo/oB OTpaGOTAaHHOTO ra3a W MOCTYTAloIlel BO-
JIbI B KOHTAKTHYIO KaMepy.

IIpu mocrpoenuu rpauKOB [Jsi peasbHBIX
3HAYEHUI MCXO/HBIX I1apaMeTPoOB OTPAbOTAHHOTO
rasza u SKHKOCTH, COOTBETCTBYIOIIMX MX TEPMOH-
HAMHUYECKUX XAPAKTEPUCTHK, a TaKXe pe3yJIbTaToB
aHasm3a rpaduueckoro IMOCTPOEHUsT MPOIECCOB Ha
I-d nmarpamme, B mocyeayIoOnMX pacyerax NPUHU-
Mauch caenyiomue panube: j = 0,2; t . = 5 °C;
a=20,1-2; p =0,1-0,5-0,9; pn = 0,04; t. = 100;

:’A - 100°C
5 i .I // /
3’|3/2 A 2/ B
101 : / / e |
i 2 i
I .// 4/ /
g = T
A=
| 02 ol4 0l6 ols 1.4 2a

Puc.2. I'paduk 3aBucumoctn koadduimenTa npeo6pasoBaHus
OT COOTHOIIEHHSI PACXO/0B OTPAGOTAHHOTO ra3a U MOCTYyMaroIeit
BO/IbI B KOHTaKTHyI0 kamepy aus 100 (300) °C mpu pasubix B:
1(1) —0,1;2() —0,5;3(3) — 0,9.

gt % (1+B+®(l+ﬁ)){[tr—(1+u)~(tr~tyx)—2tr’ﬂ+mtB.r}-(cr+cndn)—cmtm(dn,r—dH,H)H;

H,K (1+j)cB

o Btu +g .
Bl

T 140(1+B) B, = (+))ty;

B = (1+B){t

a(1+0+p(1+0)| [ — —
F,0T+At_r[wﬁ -CrAtno'(tr—tyx)'Fdn cntn_cn,ﬁ tr—Atno tr_tyx _tM 4
B
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300:2C; £0:=520 °2C; m =0 bt = 442G cr =
1100 Ik /(kr-°C); ¢y = 4200 [Ix/(kr-°C); c;,
1026 Ik /(kr-°C); t, = 35 °C; d,; = 0,04 xr/kr;
dy — di = 0,02 kr /kr; tyx = 25 °C; t, =70 °C;
b T 00:°CseAL 52,261 £arkl 2195126 £.0="4200,
Ix /(kr-°C); ¢, = 1026 [x/(xr-°C); c; =
1100 [ /(kr-°C); cyy = 1009 I/ (xr-°C);
Atgo $10,2; ©.= 0,555t =100 °C; iy 6, 51026
Ik / (kr-°C).

W3 rpaduxos creayer, yro Ha K03 duIMEHT
peo6pa3oBaHusi CYIIECTBEHHO BJIMSIET HadyasbHas
TeMIiepaTypa oTpaGOTaHHBIX ra30B U COOTHOILIEHUE
Pacxo/I0B BOJBI B YCJIOBUSAX IKCILTyaTallud OTOIH-
TEJIbHO-BEHTUJIAIMOHHBIX CHCTEM U TOPSYEro BOJO-
cHabxenusi. O4YeBUIHO, YTO JOCTHIKEHHME 0CTa-
TOYHO BBICOKMX 3HadyeHMil Koadduimenta mpeob-
pazoBanus B anamnazone (¢ = 10—15) obecneunna-
€TCs IPH COOTBETCTBYIONIMX COOTHOINEHUSX aHAJIN-
supyembix pacxogoB (a = 0,2-1,2). Ilpu Goaee
BBICOKMX 3HAUCHMSX HAYAJbHOI TeMIeparypbl ra-
30B HX CMellleHHe TPOUCXO/UT K MCXO/HBIM 3Haue-
HusaM 0 a = 0,2.

/lnanasoH panuMoOHATbHBIX 3HAYEHUH COOTHO-
HieHuss oTpabOTAHHOTO Tada W KOHTAKTHON BO/IbI
(a), mpu kotopbIxX O6ecreunBaeTcsi BbICOKOIPhEK-
THUBHasA TpaHC(OpPMAIMS TEIJIOBbIX MOTOKOB, JIO-
I'MYHO corjacyercss ¢ oOpaTHON BEJTUIHHON MIHPO-
KO IpHUMeHAeMOoro KoadduimenTa OpoIieHns w
[16], maxomsmierocs B npemenax 0,5—1,5 Kr/Kr
CyXOro BO3/yXa B OXJK/JAIONMX CHCTEMAaX KOH-
TaKTHOTO B3aMMO/EHCTBUS BOJbI U Ta30-BO3/YII-
HBIX IOTOKOB, a TaK)Xe B CHCTEMAaX KOHAMIMOHM-
POBaHUS BO3/yXa.

BbiBo b1

[Ipennosxenbl HOBBII MMOJXO0/L U COOTBETCTBYIO-
masg cucreMa sHeprocO6epeskeHus Ha OCHOBE KOH-
TaKTHO-PEKYIIEPATUBHOTO OTOOpPa C MapOKOMIIPEC-
CHMOHHOI TpaHcdopManueil TemaoTbl oTpaboTaH-
HBIX HU3KOTEMIIEPATYPHBIX T'a30B BPANIAIONINXCS
neveil /714 TelJI0TeXHOJIOTHYECKOTO U TIPOMBIIILIEH-
HOTO TerocHabkeHns. OHM CO3/[AI0€T OCHOBY JIJIst
UCIIOIb30BAHUS MOIIHOTO TIOTEeHIHasa OTpaGoTaH-
HBIX HU3KOTEMIIEPATYPHBIX Ta30B, JHEPTHUS KOTO-
PBIX B HacTogllee BpeMsl 110 CYIIECTBYIOIIEH Terl-
JIOTEXHOJIOTUN TPAKTHYECKU HE HWCIOJIb3YeTCs.
Paspa6oTku OTKPBIBAIOT HOBbBIE BO3MOYKHOCTHU JIJISI
20-30 %-ro mosblieHust 9(PHEKTUBHOCTH UCIIOb-
30BaHMsA IEPBUYHON SHEPIHH CXKUTAeMOTO TOILIMBA
B IIEYHBIX arperaTax JJsi MPOMBIIJIEHHOTO M KOM-
MYHaJIbHO-GbITOBOTO TEILJIOCHAOKEHHUS.

YcraHoBiieHa 3aBUCHMOCTb KoadduimeHTta
npeo6pa3oBaHusi, KOTOPAsk IMO3BOJISIET IPOU3BO-
JUTh OLEHKY 3(h(EeKTUBHOCTH COBMECTHOU PaGOTHI
KOHTaKTHO-PEKYTIePATUBHON U aGOHEHTCKHUX CHC-

TeM ¢ TepMoTpaHcdOopMalueil SHepreTHYecKux Io-
TOKOB. OHa IOKa3bIBAET, YTO HA €IMHUILY TPUBO/I-
HOIl MoImHOCTH B paboTe KoMIipeccopa oTOop Tel-
JIOTBI M3 OXJIAXK/AeMOTO HM3KOTEMIIepPaTypPHOro Ta-
3a gocturaer 10—15 B 3aBUCHMOCTU OT MCXO/HBIX
[IapaMeTPOB M PEKUMHBIX YCJOBUH pPabOThI TIpe/-
JIO’KEHHOM CHUCTEMBI.

PesynbTaTbl mccieqoBaHus MO3BOJSIOT OIpe-
JIeJIUTh PAIMOHAJIbHBIE PEXXUMBI PAGOTBI CTPYKTYP-
HBIX HOJCHUCTeM [Is1 obecrieueHus BbICOKOdhdeK-
TUBHOI TpaHchOPMAIMN IHEPTETUYECKUX MTOTOKOB
B IIpOlieCCe OXJIAK/IEeHUS OTPAOOTAHHBIX T'a30B JIJIS
HarpeBa BOJIbI C HOPMUPYEMOUW TeMIIepaTypoil st
TEIJIOTEXHOJIOTUYECKOTO ¥ IIPOMBIILJIEHHOTO TEIJIO-
cHaGKeHUsI, B TOM YHCJE /8 TeIlJOCHAOXKeHUs
CMEXKHDBIX TPEJANPUATHII M TPUJIETAIONNX 3AaHUI
Ha OCHOBE KOMMEPUYECKOro ydYeTa OTIyCKaeMOu
TEILJIOTHI.
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eyx. [idpuxcona, 4, 65029 Odeca, Y Kpaina, e-mail: petrant@ukr. net

BinGip ta tpancdopmanis eneprii BignpanpoBaHux razis
00epTOBHX MeYell /Jsi MPOMHCJIOBOTO TEIIONOCTAYAHHS

3aIponoHOBaHO HOBY CHCTEMY KOHTaKTHO-PEKYIIEPaTHBHOTO BiZiOPYy Ta MapOKOMITPeciiiHol
Tpatcdopmariii eHeprii BianparboBaHUX HU3bKOTEMIIEPAaTYPHUX ra3iB OOGEPTOBHX Ieueil is
ITIPOMHCJIOBOTO. TEIJIONOCTayantsl. Maremarnuna Mozesb Terioo6MiHHEX TpoIeciB 6azyBasiacst
Ha OCHOBi BH3HAYEHHS Bi/INOBIHUX TeMIepaTyp TeII00OMiHHIX cepe/ioBulll Ta GaJaHCHUX
CHIBBi/[HOIIEHD TEIIOBUX IIOTOKIB y XapaKTepHHX IIepeTHHaX CUCTeMH BiZ6OpPY, CIiBBi/-
HOIICHHS BUTPAT TPIlOYOro CepeloBUIla Ta Cepe/IOBHUINA, 110 HATPIBAETHCS, HA TEXHOJIOTIYHEe Ta

KOMyHaJIbHO-HO6yTOBe TEeTLJIONOCTaYaHHA,

a TaKOX BHUTpAT TEIJIOHOCIS B OIAJI0BAJIbHO-

BEHTI/BSIIIHHUX CHCTEMaX Ta Tapsa4yoro BOAOMOCTAYAHHS. SIK KPHUTEPill eHepreTHyHoi edek-
TUBHOCTI  IOC/I/UKYBaHOi CHCTEMH BHKOPHCTOBYBAJIACS 3aJI€XKHICTb iHCHOTO koedirienra
TIEPETBOPEHHSA MTAPOKOMIIPECIHHOTO IMKILY. Y pe3y/bTaTi aHAMITHIHOTO [OCi/KEHHS BCTAHOB-
JIeHO MOAM(IKOBAHUI KPUTEPili KOMILJIEKCHOI OIiHKN €HepreTMyHoi e(PeKTUBHOCTI aHATi30BaHOT
cucremu. Bona saGesneuye BHCOKI 3HauenHs KoedirieHTa neperBopetisi (o 10—15) npu
Bi/IIIOBI/IHNX CHiBBi/IHOIIEHHSIX BUTpaT I'Pil0YOro Cepe/IoBHIa Ta CepeloBUINA, IO HarpiBa-
€TbCsA, TEXHOJIONYHOTO0 Ta KOMYHAJIbHO-OOYTOBOIO TEILIOMOCTAYAHHS, BPaxXOBYIOUU CITiB-
Bi/IHOLIIEHHS BUTPAT TEILJIOHOCIiB B EKCILIyaTalliiHOMY DEeXKUMi OMaJi0BaIbHO-BEHTHIISIIHHIX
CHCTEM Ta rapa4oro Bogonocradanus. biba. 16, puc. 2.

Kmovogi caoBa: repmorpanchopmanis, yruizaris, 06epToBi 11€edi, eHeproed)eKTHBHICTD.
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The Selection and Transformation of Energy

Exhaust Gases of Rotary Kilns for Industrial Heating

A new system of contact and vapor compression regenerative selection and transformation
of the energy of low-temperature exhaust gas of rotary kilns for industrial heating is of-
fered. Mathematical model of heat transfer processes based on the basis of determining the
appropriate temperature heat transfer mediums and balanced proportions of heat flows in
specific sections of the selection system, the heating cost ratio and the heated medium for
technological and household heating and coolant flow in the heating and ventilation sys-
tems and hot water supply. As a criterion for the energy efficiency of the system used the
dependence of the actual conversion efficiency vapor compression cycle. As a result of the
analytical study is established a modified criterion comprehensive evaluation of analyzed
energy efficient system. It provides high conversion efficiency (up to 10-15) for the corre-
sponding ratios heating medium and the heated medium, technology and household heating
costs and the ratio of heat transfer in the operational mode, heating and ventilation sys-
tems, and hot water supply. Bibl. 16, Fig. 2.

Key words: thermotransformation, recycling, rotary kilns, energy efficiency.
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