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BBenenue

B cBs3u ¢ Bo3pacraromiell TOpOTOBHU3HOW 3HEPropecypcoB, HEHAAEKHON paboToi
MHOTHX CYHIECTBYIOIIUX CHCTEM TEIJIOCHAOKEHHs, 3HAYUTEIbHBIMU KamuTalbHBIMU
3aTparaMd Ha MPHOOPETEHHE W MOHTaX COOCTBEHHBIX CHCTEM BO3IyIIHO-BOISHOTO
OTOTUICHUS TPOMBINUJICHHBIX M TPAXJAAHCKUX 3[aHUN B HACTOAIIEE BpPEMsI BCE OCTpee
CTAaHOBHUTCS 3a/1a4a CO3JAHHS M WCIOJIb30BAHMUS HOBBIX YHEPTrOCOEpEraronInx TEXHOIOTHUN
U sHeprodPpdexkTuBHOro obopyaoBanus. Haunbonee mepcrneKTUBHOW B 3TOM OTHOIICHUU
SBIISICTCS] TEXHOJIOTUSI MH(PPAKPACHOTO Ta30BOTO OTOIUICHHA. | JTaBHBIM €€ MPEeUMYIIEeCTBOM
SIBIISIETCS TO, UTO OHA OA3UPyeTCs HAa MPUHIUIE MPSMOM repeadn Teria BceM PU3ndecKum
npeaMeTaM, HaXOASAIMMCS B pabodell 30HE OTaluIMBaeMOro MmoMenieHus. B atom ciydae
npu rnepefadye Teria B pabouyyro 30HY OT MHGpaKpacHbIX oOorpeBaresieil ¢ MOMOUIBIO
AJIEKTPOMATHUTHBIX BOJH OTCYTCTBYET MPOMEXKYTOUHBIM TeruioHOocuTeNb. [loaToMy mipm
UCIIOJIb30BaHNU MH(PAKPACHOTO croco0a OTOIJICHUS 3aTpaThl SHEPTUU AJI1  JOCTHXKEHUS
HeoOxXoaMMoro OanaHca Teruia MUHUMAIbHEL.

Cpean MHOTMX MPEUMYIIECTB, KOTOPBHIMH OOJNANal0T CUCTEMBI HH(PAKPaCHOTO
OTOIIJICHHSI, MOYKHO 0CO0O BBIICTUTh CJIETyIOIINE:

—3KOHOMMUS 3HEpropecypcos (10 40+50 %);

— BO3MOYKHOCTH 0oOecreueHus: KOM(POPTHBIX AJISl YeIOBeKa YCIOBUN B pabOYMX 30HAX
npu OoJjiee HUBKUX TeMIeparypax Bo3dyxa B mnomenieHuu (Ha 2°C HMKEe HOPMHUPYEMOM
TEMIIEPATypPbl, MIPUHUMAEMOU MPU TPOESKTUPOBAHIH CHCTEMbI KOHBEKTHBHOTO OTOTUICHHS);

— BO3MOKHOCTb JIOKQJIbHOTO 000rpeBa pabouero MecTa Wid ONpeleNIEeHHBIX 30H, a HE
BCET0 MOMEILEHUS;

—OBICTPBIN MOHTAX, ICMOHTAX U MIEPEHOC oOorpeBaresnei (0T 2-X AHEH 10 2-X Hellelb);

—ObICTpBIN TTporpes nmomerniernit (15-30 MunyT);

—HAJCKHOCTh B paboTe cHUCTeM HH(PPAKPACHOTO OTOIUIEHHS W MPOCTOTa HX
00CTy)KUBaHUSI.

bnaromapst 3TUM M JApYyruM MNpeuMyllecTBaM HHPPAKPACHOE OTOIUICHHE MOJIy4yaeT
Bce Oosee mmMpoKoe npuMeHenue. /s ee peanmsanuu B MOCIEAHUE TOJBI PSIOM BEIyIIUX
MHUPOBBIX (UPM U KOMIITAHUH OCBOEH BBHIMYCK 3HAYUTEIHHOTO KOJIMYECTBA JIOCTATOYHO
COBEPIIEHHBIX MO KOHCTPYKIIMH MH(PPAKPACHBIX Ta30BbIX oOorpenarenieil. C MX MOMOIIBIO
CEeroJiHgd MOXHO 0OecreunBaTh HaJlexKHOE U AP(HEKTUBHOE OTOMJICHUE MPAKTUUYECKU JTFOOBIX
MTOMEIIIEHUH, B TOM YUCJI€ TTOMEIICHHUH, UMEIOIINX OOJIBIINE BHYTPEHHUE TUIOIIA/IA U BHICOTY,
CIIO)KHYIO KOHQUTYPAIMIO U TUIOXYIO TETUTOM3OJSIIHI0 (I1eXa KPYMHBIX MPOMBINIICHHBIX
MPEANPUSATUH, aHTaAphl, CKJIAJICKHE TOMEIIEHUS, CIIOPTUBHBIE, TOPTOBBIE M BHICTABOYHBIC
3aJTbl, TPAHCIIOPTHBIEC TEPMUHAIIBI, ETI0 U Ap.). [IJI1 OTOTUIEHUST MHOTHX TaKUX TIOMEIIECHUH,
KaK MpaBWJIO, PAacXOJyeTcsi OONbIIOE  KOJIWYECTBO HHEPrOHOCHUTENEH, B YAaCTHOCTH,
OPUPOHOTO WJIM CXKMXKEHHOro Trasza. [loaToMy cokpallleHne 3THUX pacxoJoB Ta3a 3a CHeT
COBEPIIICHCTBOBAHUS KOHCTPYKIIUN U TOBBIMIEHUSI SHEPTrodPPEKTUBHOCTH HCIOJIBb3YEMBIX
JUisi MH(GpaKpacHOTO OTOIUIEHUs oOorpeBaresieil B HacToslIee BpeMs SIBISIETCS BecbMa
aKTyaJbHOU MPOOIEMOH.
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Leablo HacTOAIICH CTaThU SABIAETCS MOBBIIIEHHE 3()(PEKTUBHOCTH Ta30BBIX MH(PAKPACHBIX
oborpeBateliell 3aKpbITOW KOHCTPYKIMU 3a cueT OoJiee PallMOHAIbHOTO HCIOJIb30BAaHUS SHEPTUU
TEIJIOHOCUTENIS M COKpAILIEHUs TOTEePh TeIlla Ipu ux padoTe.

OcHoBHAasl YacTh
Haubonbiiee pacmpocTtpaneHue npu HH(PpPAKpaCHOM OTOIUICHUM MPOU3BOJCTBEHHBIX U
JIPYTUX [OMEMICHUI IONyYHIM Ta30Bble 00OrpeBaTeNd 3aKPBITOH KOHCTPYKIUH (TpyOuaThie
oborpesarenu) [1].
YpaBHEHHE TEIJIOBOTO OalaHca TpyOUuaThix 0060rpeBaTesieid MOXKET OBITh 3aMMCaHO B BUJC!

Q0=Q5+Q£+Q2+an7 (1)
rae Q, — oOmas TemioBas MOIHOCTL oOorpesarens, BT;
Q, — Temno, nepegaBaeMoe OTAINIMBAEMOMY IIPOCTPAHCTBY 00OrpeBaTeIeM IIyTeM U3IIyUYeHN,
Br; Q, - Temwo, mepelaBaeMoe OTAILIMBAEMOMY MPOCTPAHCTBY —M3Jydaroulel Tpy6oii
KOHBEKTHBHBIM MyTeM, BT; Qg— Temwio, mepefaBacMoe OTAIIMBAEMOMY MPOCTPAHCTBY

OTpaxxaTejieM BMECTC C rOpeHKOfI, Br; QHC — OCTAaTOYHOC TCIUIO, YHOCHUMOC IIPOAYKTaMU

CrOpaHMs 3a Mpeselibl OTAIJIMBAEMOT0 IIOMEIIEeHHs, BT.

KomnuecTBo Temia, mepegaBaeMoro B OTAIUIMBAEMOE MPOCTPAHCTBO IYTEM H3IIyUYEHHS,
MOXKHO TMOACYMTaTh corinacHo 3akoHy Ctedana-bonapiMana 1Mo ymHpoIIeHHOMN dbopmye,
3aIMCHIBAEMOU B BUJIE.

e om i Tiya_ (T2 el )
Qs =Cs e Pl ) o)
rae  Cs — ko9 HUIHEHT H3TydeHns aGcomoTHO deproro Tena (5,67 Br/(m*K);
Enp — hakTO SMHCCHN M3Ty4YaIOIIETO Tena,
F —I1oima b MOBEPXHOCTH U3y YeHHs, M’
T - Ttemmeparypa wu3nydaromeir nosepxHoctd, K (°C+273); T, - temmeparypa
TEIJIOBOCIIPUHUMAIOLIEN MOBEpXHOCTH, K.

KOHBEKTMBHAs TEIIOOTaya HapyKHOW MOBEPXHOCTH u3iydatomeil Tpyosl (Qp) wu

o o
oTpakaressi BMecTe C rpenkod (Qp ) OKpyKalomeMmMy HX BO3AYXY MOXKET ObITh OICHEHA C
MCIOJIb30BaHNEM U3BECTHOTO BBIPAKCHHUS:

Q. =a-F -At, 3

rae F.— momaas moOBEpXHOCTH TEIUIOOT/AAuH, M2;

0L — KOHBEKTHBHBI1 (pakTop Temooraaun, Br/cm;

At — pa3HOCTH TEMITEPATyP TEITIOOTIAFOIICH TOBEPXHOCTH M BO3IyXa OKpy»kerw, °C.

Takum o6pasoMm, ¢ yderoMm Beipaxkenuit (2) u (3) ypaBHeHHEe TeIUIOBOro OajaHca
oborpesarens (1) MokeT ObITH 3alTUCAHO B BH/IC:

T T (4)
=C.-¢-F |()'-2)"|+Za-F -At+ .
Q,=Cs (100) (100) . Qe

Crnenyer uMeTh B BHAY TO, YTO KOHBEKTHBHBIH (hakTop Termiooraadn (o) MOBEPXHOCTEH
M3TyYaromeil TpyObl, OTpaXkaTess U TOPENIKH BO3AyXy MEHsETCs Mo JuinHe oborpesarens. Kpome
TOTO, BJIOJIb JJIMHBI 0OOrpeBaTeNsi MEHSETCSs M Pa3HOCTh TeMIeparyp. B Takux yclIOBUSX IS
NPHUOTKEHHBIX PAacyeToOB, KaK IMOKAa3aJd WCCIEAOBAaHUS, C JOCTATOYHOW CTENEeHbIO TOYHOCTU
BEJIMYMHY KOHBEKTHBHOTO (paKkTOpa TEIJIOOTIAYM MOXKHO MPUHHUMATh paBHOW 12+15 Br/em?, a
TeMIepaTypy MoBepXHOCTH u3nnydatomieit TpyOsl (T1) paBHOH cpeHeMy 3HAUEHUIO TI0 e¢ JTHHE, TO
€CTb:

_ T, +T,

T1 T ! (5)
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rone T, — TeMmmepaTypa MOBEPXHOCTH H3Iydarolield TpyObl Ha HadadbHOM €€ ydYacTKe,
K(°C+273); Ty — TeMiiepaTypa MOBEPXHOCTH TEILUIOM3ITyUalOIIel TpyObl Ha KOHEYHOM €€ y4acTKe,
K(°C+273).

B cmydae HEOOXOIWMOCTH, pacyeTOB COCTaBIIIONIMX TEIJIOBOTO OanaHca TpyO4yaThIX
UH(paKpacHbIX ra3oBbIXx oborpesarenel (1) MOryT ObITh Tak)Ke MCIOJIb30BaHBI U 0OJiee TOYHBIC
bopMyJIB, METOAMKH U KOMITBIOTEPHBIE ITporpamMmel, pazpaboranusic B XHYCA [2].

Jlnis psaa HanOoliee pacpOCTPAHEHHBIX CEPUIHO-BBITYCKAeMbIX MHPPAKPACHBIX TPyOUaThIX
oOorpeBaTesiell pa3IMYHBIX KOHCTPYKIMM C MOMOILIBIO YIOMSHYTBIX BbIlIe (POpMYT U Iporpamm
HaMU OBUIM BBITIOJHEHBl COOTBETCTBYIOIIME pacueThl. AHANMHM3 TOJXYYSHHBIX PpE3yIbTaTOB
MOKa3bIBAaET, YTO B 3aBHUCHMOCTH OT KOHCTPYKIIMH, MOIIHOCTH W PETyJHPOBKH oOorpeBareneit
JY4YUCTasl COCTaBIAIONIAsl TEIJIOBOro OanmaHca y HUX HaxoauTcs B mpeaenax ot 50 mo 65%, a
KoHBeKTHBHasE OT 22 1o 32 %. [lotepm Temna C yXOIMIIMMHU ABIMOBBIMH Ta3aMU TpPU STOM
coctaBisitoT 6-9 %. DTu pe3ynbTaThl, MyCTh JaXkKe OPUEHTHUPOBOUYHBIE, MTOKA3BIBAIOT TO, YTO JOJIS
KOHBEKTHMBHOT'O TeIJla B TEIUIOBOM OanaHce TpyOdYaThIX ra3oBBIX HMH(PAKpacHBIX 0oOOrpeBaTele
nocratoyHo Benuka. K coskanenuto, obpasytomieecss npu pabore oborpeBaTesieil KOHBEKTUBHOE
Teryio (HarpeThiil BO3/1yX) OOJIbIICH YacThIO MOCTYMAET HE B Pa00UyIO 30HY MOMEIICHHS, KOTOPYIO
HE00X0MMO 000TpeBaTh, a B BEPXHIOI YaCTh MOMEIIEHUS, HAXOASIIYIOCS MEXKIy 000orpeBaTeNsiMu
¥ KPOBIICH M HE HYXIAIONIYIOCS B 000rpeBe. DTO TEIUIO, KaK MPaBHIIO, Yepe3 KPOBIIO TepseTcH,
YBEJIMYUBAs IIPU STOM OOIIME TETUIOMOTEPH.

B cBs3u Cc BBIIE W3JOKEHHBIM MOXKHO YTBEpXKJaTh TO, YTO MPOOJIeMa yIJIaBIUBAHUS
KOHBEKTUBHOTO Temjia M €ero d3(QQeKTUBHOrO HCIMOJIb30BaHUA Tpu paboTe TpyOUaThIX
MH(paKpacHbIX Ta30BBIX 00OTpeBaTeieil B HACTOSIIEE BPEMs OKOHYATEIHHO €Ile HE pEeIIeHA.
[ToTepu sTOrO TEmiIa MPH HCIOIB30BAHUM HMH(PPAKPACHBIX CHUCTEM OTOIUICHHS Ha 0a3e Ta30BbIX
oOorpeBaTesiell JOKHbI ObITh CBEJIEHBI O MUHUMYMa.

BonbIIMHCTBO KOHCTPYKIMI M3BECTHBIX MHPPAKPACHBIX TPyOUAThIX ra30BBIX HarpeBaTesen
UMEIOT B CBOEM COCTaBE Ta30BYIO TOPEIKY, TPyOYaThlii HM3IydaTenb, pedIEKTOp M YCTPOHCTBO
0€30MacHOCTH W pEryJupoBaHusa. OTU oOorpeBarenu OOECHEUMBAIOT HAACKHBI  00orpes
pPa3IUYHBIX TMOMEIICHUH, CO3/aBasi MPU ITOM HEOOXOIUMBIM KOM(OPT B UX padOYMX 30HaX.
OpnHako, KaK CBHJIETENBCTBYIOT IpPHUBEICHHBIC BBHIIIE JaHHbIE, MHOTME U3 ATHX oOorpemaTeleit
UMEIOT HEBBICOKYIO TEIUIOBYI0 J(P(PEKTUBHOCTh W3-3a HAJIW4YUs CYIIECTBCHHBIX IMOTEPh
KOHBEKTHBHOT'O TerlIa.

C uenpto moBbIIEHUS 3(PGEKTUBHOCTH Ta30BBIX WH(pPaKpacHbIX oOorpemBaTeneil 3a cyer
0oJiee paIlMOHAIBHOTO HCIOJIB30BAHUSA B HHUX TEIUIOBOM 3Hepruu TerutoHocureas B XHYCA [3]
pazpaboTaHa ¥ 3almaTeHTOBaHAa cXeMa HOBOTO »HEpProd3ddexkTuBHOro TpyOUaTO-MAHEIHEHOTO
OTOINUTEIILHOTO TPUOOpa, MpeCTaBICHHOTO Ha puc. 1.

OTOT HOBBII OOOrpeBaTeNh BKIIOYAET B ceOs J[Ba MOCIEIOBATEIBHO COCIWHEHHBIX MEXIY
coboit m3myuatens. [lepBoIif M3aydaTens BBHIIOTHEH B BHJIE TPyOUaTOro KOHTYypa MPSMOYTOIHHOM
dopMBI. DTOT KOHTYp C MOMOIIBIO MAaTpyOKa COEIMHEH C PACMOJIOKEHHBIM HaJ HUM BTOPHIM
MaHEJbHBIM H3TyyaTeleM KOpoO4YaTOro CeueHusi TaKoW ke MpSMOYrojbHOW ¢opmbl. Bepxuss
CTEHKa 3TOr0 MaHELHOTO U3Ty4aTelisi UMEeT BHEIIHIOK TETIOBYIO H30JISIUIO0, @ HIDKHSS SIBIISCTCS
oTpakaTeJeM JIyuYUCTOW HHepru. BHYTpeHHss 3aMKHYTas MOJIOCTh MAHENbHOIO H3IydaTens
paszeneHa MeperopoAkaMu. OTH MEPEeropoAKH  CO3JAl0T JaOUPHUHT, KOTOPBIH C MOMOILBIO
naTpyOKa COeIMHEH ¢ TPyOOMpPOBOAOM, COOOIIAEMBIM Y€pPE3 BEHTHIIATOP C OKPYKAIOIIEH CPeIoH.

Haj manensHBIM M3ITydaTeseM pacroliaraeTcs ra3oBO3AYIIHBIN peKyIepaTop, COeTUHEHHBIN ¢
MOMOIIBIO BO3IYXOMPOBOJA M BEHTUJIATOpPA C Ta30BOM ropenkoi. IIpomykTel ropeHus ot
MAHEJIBHOTO M3JIyYarels Mo TPyOOonmpoBOay MOCTYMAIOT BO BHYTPEHHIOK MOJOCTh peKyIeparopa u
OTJIAIOT YacTh TEIUIa BO3YXY, IOCTyNAIOUIEMY Ty/la U3 MOJI OTpakaTesl TEIJIOBbIX TOTOKOB.

[IpennokeHHass cxema HOBOTO HWH(PAKPACHOTO Ta30BOro oOorpeBarensi 3aKphITON
KOHCTPYKUMHU (DaKTHUECKH BKJIHOYAEeT B ceOs JIBE CHCTEMbI. I'a30ByI0 M BO3AYLIHYO. ['azoBas
cucTemMa o0eCrieunBaeT MOCIeI0BaTeIbHOE JBUKCHHUE MPOJIYKTOB CTOPAHMsI OT Ta30BOM TOPEIKH B
TpyOUaThlil U3JIydarTesb, a 3aTeM Yepe3 NaTpyOoK B MaHEIbHbIN U3TyYaTeb.
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Puc. 1. Cxema HOBOTO HH(paKpacHOro TpyOUYaTO-MaHEIbHOTO ra30BOr0 000rpeBaTeds:
1 — razoBas ropenka; 2 — TpyOonpoBo; 3 — TpyOUaThlii u3Iydareinb; 4 — natpyook; 5 — MmaHeIbHbIN
U3IyYarenb; 6 — TeIION30JIU BepXHEH CTEHKU MaHEeIbHOT0 U3lyyaTens; / — naTpy0ok;
8 — ra3oBhIil 00BEM peKynepaTopa; 9 — ra3oBo3AyLIHBIN pekynepaTop; 10 — Bo3myniHbI 00beM
pekymneparopa; 11 — BozaymHslii Tpy6onpoBos; 12, 13 — BeHTHIATOPSI; 14 — OTpakarenb TeII0OBbIX
HOTOKOB; 15 — BHEMIHSAS TEIUTON30IIAIHS OTPAXKATEIIS TEIUIOBBIX TIOTOKOB

Jlasniee mpoayKThl cropaHusi yepe3 marpyOOK MOCTYMAalOT B ra30BbI  00bEM peKylieparopa.
3areM C MOMOIIBIO BEHTHIATOPA OHU OTBOASATCS 32 MPEAeIIbl OTAIlNIUBAEMOI0 IIOMEILICHHS.

DHeprus NpoayKTOB CrOpaHHs B ra30BOIl cUcTeMe pacIpeensieTcs Ha:

— DHEPTHIO TEIIOBOTO M3IIyYSHHUs OT IBYX M3JIydateliei (TpyOuaToro u naHeIbHOTO);

—9JHEPrui0 KOHBEKTHBHOI'O TEIJIOOOMEHa IBYX HU3IyyaTelled M W30JIMPOBAHHOTO CHAPYXKHU
OTpakaTeJIs TEIUIOBBIX MOTOKOB C OKPY KAIOIIUM BO3TYXOM,;

— OCTaTOYHYIO TEIUIOBYIO SHEPTHIO MPOTyKTOB CTOPAHUSI.
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Bo3nymHas cuctema o0OecrneuyuBaeT IOCJIEN0BAaTEIbHOE JIBUJKEHUE BO3JyXa W3
IOPOCTPAHCTBA IMOJ OTPa)kaTeleM TEMJIOBBIX MOTOKOB Yepe3 OTBEPCTHE IO €ro MEepUMETPY
MEXKJIy OTpa)kKaTeJieM W TMaHEeIbHBIM H3JIydaTelieM K BO3AYITHOMY 00BeMy peKyIeparopa u
JaJiee 1o TpyOonpoBoay K BEHTHIISITOPY, HOAAIOIIEMY BO3/1yX BIa30BYI0 ropeiky. B Bo3nyiHoi
CUCTEME KOHBEKTHBHOE TEIUIO OT ABYX M3JIydareseil, HarpeToro MMy oTpa)kaTess TEIIOBbIX
IIOTOKOB, @ TaKXe OT YacTH OCTAaTOYHOIO TeIJja MPOIYyKTOB CTOpPaHMs, UCIOIb3yEeMOM s
MOJIOTPEBA BO3yXa B PEKYINEpaTope, LHEHTPATU30BaHHO MOJABOJIUTCSA K ra30BOM ropeiike u
3aTeM y4dacTBYET B IPOLIECCE COKUTaHMs rasa.

Paspaborannbiii nH(pakpacHbIl ra3oBBI 000TpEBaTENb 3aKPHITOTO TUNA paboTaer
cienyommm o0pa3oM. B ra3oBoil ropesike roToBUTCS U 3aKUTAeTCs Ta30BO3/1YIIHAS CMECh.
OOpa3zyromuecs Ipyu 3TOM MPOIYKThI CTOPAaHUs C 3a/laHHOI0 TEMIIEPATypPOil NOJ JeHCTBUEM
pa3peKeHusl, CO3JaHHOTO B T'a30BOI CUCTEME BEHTHJISITOPOM, JBHXKYTCS 110 TpyOe HEepBOIo
u3ny4darens. B 3ToM u3myuarene OCyLIECTBISETCS MepBas CTYNEHb TEIUIOOTIAUYU IyTEM
U3JTy4eHHUs. U KOHBEKTHBHOI'O TEMJIO0OMEHa C BO3JyXOM, MOCTYNAIOLUM U3 OKpPYKAIOLIEro
MIPOCTPAHCTBA MOl OTpaXkareib TEIUIOBBIX NOTOKOB. KOHTYp wu3imydaresns npsMOyrojabHOU
¢dopmbl OOecrieunBaeT Ooyiee pPaBHOMEPHOE paclpeiesieHHe JIy4uCToro Teria IIo
o0orpeBaeMoil 011 B CPABHEHUH C IMHEHHBIMU TpyOuaThiMU oOorpeBaressiMu. Bmecre
¢ TeM 3()PEeKTUBHOCTh TEIUIOOTAAYM IMPOAYKTOB CrOPAaHUS B 3TOM KOHTYpE MOXET ObITb
HEJ0CTATOYHOM M3-3a OIPAaHUYEHHOCTH IYTH JBHUKEHUS ra30B B HEM. C LEJbIO MOBBIILIEHUS
3¢ PEKTUBHOCTHU TEMJIOOTAUH K TPyOUaTOMy M3JIyUaTesto OCIeJ0BaTeNIbHO Yepes narpyook
MOJKJTIOUEH TaHeNIbHBIA HM3JIydaTellb Takol ke (opMbl Kak M TpyOuarbiii. B manenbHOM
U3JIydarene OCYIIECTBISETCS BTOpas CTYNEHb TEINIOOTHauu. BHYTpeHHsAs ee MoJocTh
3aMKHYTa MEX]ly BEpXHEH U HUKHEN CTEHKaMU U pa3/ielieHa epEeropoJKkaMu, CO31aI0IIUMHU
TaOUPHUHT, B KOTOPOM IPOXOAMUT MyTh JIBHXKEHHS MPOAYKTOB CrOpaHMs. DTOT JaOUPHUHT
MOBBIIAET APPEKTUBHOCTD UX TEIUIOOTHAAYH.

BepxHsis CT€HKa MaHENbHOIO M3Iyyareias CHapyKd HMeEeT TEIUIOM30JISIIHI0, YTO
UCKJIIOUaeT JIM0O CYIIECTBEHHO CHM)KAET €€ KOHBEKTHUBHBIM TEIII00OMEH C OKPY KoM
BO3/1yXOM. 32 CYET 3TOr0 YBEJIMYMBAETCS H3Iy4YeHHE OT HUKHEH cTeHKH. OJHa 4acTh 3TOro
M3TYYCHHs TOCTYIMAeT B pabovyi0 30HY MOMEILICHHs, a Apyras MOIIOUIaeTcs TPyOodaThiM
u3aydareneM, NoBblmass ero 3¢Q@exruBHOCTb. HIKHAS CTEHKAa MaHEIBHOIo W3JIydaTelis
CHapy>kM BBINOJIHEHA KAaK OTPaKarollasi, IO3TOMY OHA OTPa)KaeT BHU3 JIyUUCTYIO SHEPTUIO,
UIYILYI0 BBEPX OT TPyO4aTOro U3rydaTess. 3a CUeT 3TOr0 TAKXKE MOBBIAETCS 3PPEKTUBHOCTD
TEII00TIAuH.

[Tocne nmaHenbHOro M3iydaTesns MPOAYKThl CTOPAHUSA C OCTAaTOYHOW TeMIleparypoi
MOCTYNAIOT Yepe3 MaTpyooK B ra3oByI0 TPyOy peKyreparopa. 31eCh IPOUCXOIUT HUHTCHCHUBHBIH
TEIJI00O0MEH MEXAYy O3TOHM TpyOOH M BO3AYXOM, MOCTYMAMOIIMM B BO3AYIIHBIA 00bEM
pekyneparopa. Ilocime pexyneparopa NpOAyKTBI CrOpaHHMs ¢ MUHUMAJIbHOM OCTATOYHOM
TEMIIEpaTypoil C TOMOILBIO BEHTWIIATOPA OTBOSATCS 3a ITPEJIENbl OTAINIMBAEMOIO TIOMELLEHHUS.

B BO3mymHON cHCTEME C NOMOIIBIO BEHTWIATOPA CO3MAETCSA COOTBETCTBYIOLIEE
paspexxenue. [lon gelicTBHEM 3TOro pas3pexeHUs OKpPYKarolUil oOorpeBaTesib BO3AYX
MIOCTYNAaeT B IPOCTPAHCTBO MOJA OTPAXKaTENlb TEIJIOBBIX IMOTOKOB. 3aTeéM 3TOT BO31YyX
MOCTENEHHO MEePEMEIAETCS Yepes3 LIeb 110 KOHTYPY TpyO4daToro u3iayyaress U MOCTYIaeT B
pekyneparop. [Ipr 3ToM OH mostorpeBaeTcs 3a cCueT KOHBEKTUBHOTO TETNIO00OMEHA C TPYOUaThiM
W TaHeJIbHbIM H3JIy4aTeasiMU, a TakXKe IMOJOTPEThIM JIyUYHUCTOM SHEprued oTpakaresiem
TETUIOBBIX IIOTOKOB. TEIION30ISIIUS 3TOTO OTpaskaTelsl HCKIII0YaeT BHEIIHUN €ro TeII000MeH
C OKpyXxaroumm Bo3ayxoM. Kpome Toro, B pexynepaTope moJorpeThiii BO3AyX B pe3yJbTare
MHTEHCUBHOTO TEIUIOOOMEHA C TpyOoil, MO KOTOPOH MepeMemaloTcsl MPOAYKThl CrOpaHus,
MOJIy4aeT JOMOJHUTENbHOE Tero. HarpeTslii Bo31yX 3aTeM C MOMOIIBI0 BEHTHIISATOPA 10
TpyOOIPOBOIY MOAAETCS K Ta30BOI ropesike 00orpeBares.

Takum o00Opa3oM, TpPUMEHEHHE B HOBOM Ta30BOM HH(QpaKpacHOM oOorpeBarese
3aKpBITOM KOHCTPYKLIUU JBYX IOCIIEOBATEIbHO COEAMHEHHBIX M PACIIOIOKEHHBIX OJUH HaJl
JIPYTUM HU3JTydaTesiel MO3BOJISIeT MOBBIIATh 3PPEKTUBHOCTD €ro JIYYHCTOTO TEII000MeHa U
OZTHOBPEMEHHO CHIKaTh KOHBEKTUBHBIN. Kpome Toro, 3a cueT ncnoiabp30BaHus 00pa3yromerocs
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KOHBEKTMBHOIO TEIUIA M YaCTU OCTAaTOYHOIO TeIljia MPOLYKTOB CrOpaHMs Ul MOAOIPEBa
BO3]lyXa, OJJaBa€MOI0 B Fa30BYI0 TOPEIIKY 1Jisi obecrnieueHus 6osee 3pHeKTUBHOTO CropaHus
rasa, CyleCTBEHHO MOBBIIIAETCS ero TerioBast 3p(HEeKTUBHOCTD.

OrnrcanHasi cxeMa HOBOTO 2HEProd(PpheKTUBHOTO MH(PAKPACHOTO TPYOUaTO-MTaHEIHLHOTO
ra3oBOro 00orpeBaresis O3BOJISIET CBECTH 10 MUHUMYMa KOHBEKTHBHBIE ITOTEPH TEIJIA U TEM
CaMbIM TOBBICUTH 3()(PEKTUBHOCTH CUCTEMBI MHPPAKPACHOrO 00OrpeBa MOMEMICHUs. DTO
MIO3BOJIUT CYILIECTBEHHO CHU3UTh PACXO/bI I'a3a HAa €0 OTOIUICHHUE.

BriBOaBI

1. Ilpm oromneHun moMemeHUH WHGpaKpaCHBIMU TPYOUaTBIMU  Ta30BBIMH
oOorpeBaTesi MU TEII0OBast SHEPTHUS OJAETCS OKPYKAIOIIEMY MPOCTPAHCTBY JIByMsI Iy TAMHU:
U3ITYyYCeHHUEM U KOHBEKTHBHBIM. J[0Js1 KOHBEKTHBHOIO TeIUla B OOIIEM TEIIOBOM OajnaHce
TpyOuaThix 00orpeBaresnei 10cTaTouHo Beauka. [Ipu ncnonb3oBanny 00JbIIMHCTBA CEPUNHO-
BBIITYCKaeMbIX 00orpeBaresieil 3T0 Termio 000rpeBaeT MPEeUMYILIECTBEHHO BEPXHIOI YacTb
MOMEILIEHUSI M NPAKTUYECKU HE y4yacTByeT B oOorpeBe padboueil 30Hbl. B Takux ycioBHsixX
OoJiblIasi YaCTh KOHBEKTUBHOI'O TEILJIa TEPSIETCS Yepe3 KPOBIIIO.

2. C 1enpl0 MakCUMalbHOIO CHW)XEHMSI MOTEPb KOHBEKTUBHOIO TEIUIA, a TaKkKe
HOBBIIICHUST YPPEKTUBHOCTU CHCTEM  HMH(QPAKPACHOTO TIa30BOI0 OTOIUIEHUS 3a CYET
Oosee palMOHAIBLHOTO HCMONb30BaHMs sHepruu TerioHocutenss XHYCA mpennoxena
W 3alaTeHTOBaHA HOBas cXeMa JHEProdPQPeKTUBHOTO TPyOUATO-MAHEIBHOTO Ta30BOTO
oOorpesareiis [3]. 3a cueT HoBbIIEHUS 3(PPEKTUBHOCTHU U3ITYUEHHUS U CBEACHUS 10 MUHUMYMa
KOHBEKTUBHBIX MOTEPh TEIIA, a TAKXKE 33 CUET UCIIOJIb30BAHUSI KOHBEKTUBHOM TETUIOOTIAYH U
YacTH TelJla MPOAYKTOB CrOpaHMs 1JI OAOrPEeBa BO3AyXa, IOAaBaEMOT0 B ra30BYIO TOPEIIKY,
B 9TOM HOBOM 00OTrpeBareie CyIeCTBEHHO MOBBIIIEH €0 TeII0OBOM KO (OUIIMEHT MOJIE3HOTO
NEUCTBUA.

3. JanbHeiimas pa3paboTka 1 0CBOSHUE B TPAKTUKE OTOTUICHUS PA3JIMYHBIX TTOMEIIEHU N
MPOU3BOACTBEHHOIO U JIPYTroro Ha3HAYeHUsi HOBOTO 3HEProdPpheKTuBHOTO MH(]paKpacHOTOo
ra3oBoro oborpesareis [3] MO3BOJIAT YCKOPUTH pellIeHHe MPoOieMbl dHeprocOepekeHus u
COKpPATUTh PACXO/IbI Ta3a B YKpauHe.
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ENERGY-EFFICIENT INFRARED TUBE PANEL GAS HEATER

N. N. BOLOTSKYKH, Candidate of Science, P. D.

The paper describes a design of a new energy-efficient infrared tube panel gas heater.
Key words: infrared heater, gas burner, deflector.
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