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METOJUKA OINEHKH DO®EKTUBHOCTHU TEIIVIOTEHEPATOPA IIMPOJIM3HOI'O TUITA
B HECTAIIMOHAPHOM PEKUME DKCIIJIYATALIUU

[Nonyuenne sHeprum U3 duomaccsl (IpeBecuHa, IPEeBECHbIE U CEIbCKOX03HCTBEHHBIE OTXO/IbI) SIBIISIET-
csl IMHAMUYHO Pa3BHBAIOIIEHCS OTPAciIbio BO MHOTUX CTpaHax MHpa. DTOMY CHOCOOCTBYET BO30OHOBIISIEMBbIi
xapaxTep OMOMacchl, KaKk TOIUINBA, HaJIeKHOCTh CUCTEMBI YHEPIrOCHCTEMBI Ha €€ OCHOBE M YCTAHOBJICHUSI €cTe-
CTBEHHOTO MPUPOIHOro Oaanca 1o Beiopocam CO, B aTMoOchepy.

W3BecTHO, 4TO TepMOXMMHUYECKass KOHBEpCHUs (TUPOIN3) OMOMACCHI SIBISETCS HE TOJNBKO YHHBEpCAb-
HOH, HO 1 3()(EKTUBHOI TEXHOJOTUEH C TOUKH 3PEHHUS DHEPro3aTpaT Ha 00ECIIeYeHUE MPOTEKaHHUsI CaMOro Ipo-
Lecca MUposu3a.

HecMmoTpst Ha mepcreKTUBHOCTh BHEApPEHHsT TeruioreHeHpaTopoB nuponusHoro tuma (TIIT) [1-4] u
UCIIONIb30BaHMS 3TUX YCTPOMCTB B PA3JIMUHBIX TEXHOJIOTHSX, CO3[aHUE X B OCHOBHOM 0a3HpyeTcsl Ha HEKOTO-
PBIX YaCTHBIX SMIHMPHYECKUX JaHHBIX 03 yuera Termohu3nueckux 0COOCHHOCTEH OMOTOIIIMBA U B3aMMOBJIHS-
HHUE peXUMHO-reoMeTprdeckux xapakrepuctuk TIIT. OueBHIHO, YTO TaKOE COCTOSHUE 3HAHUH B 3TOH 001aCTH
HE T03BOJIsIET 0000IIEHHO, HA OCHOBE COBPEMEHHBIX CIIOCOOOB ONTHMU3AIMHU, TOBBICHTH d((PEKTUBHOCTh I'eHe-
PHUPOBAHHMS TEILTOTHI.

B tex ciyyasx (BO3MOXXHO, HanOosee MepCneKTUBHBIX) [3] KOra TeIuoreHeHpaTop SABISETCS OIHUM U3
0JIOKOB aBTOHOMHBIX MHHH TEIUIOJIEKTPOCTAHIMH, HeoOXxoaumocts B ontuMuzaiuu TIIT cranoBurcst ocobo
aKTyaJbHOM.

B cBsi3u ¢ aTUM 001IEl 3anaueii ucciaenoBaHus (4acTh Pe3ysbTaTOB KOTOPOTO MPECTaBIeHa B HACTOsI-
1iel cTaThbe) sIBJIsIeTCS pa3paboTKa Ha OCHOBE MaTEMaTHYECKOTO MOJIETHUPOBAHHS METOANKH WHXKEHEPHOT'O pac-
yera TIIT coOTBETCTBYIOIIETO MapaMETPUUECKOro psAAa MO TEIUIONPOU3BOAUTENBHOCTH C aJanTanueil K KOH-
KpETHOMY By OMOTOILINBA.

O4eBHUIHO, YTO TOCTOBEPHOCTh TaKOW METOAMKM OMNpeiessieTcs ee aJeKBaTHOCThIO pe3ynbTaTaM IKC-
nepuMeHTa. B cBsA3u ¢ 3TUM B HacTosmed crtatbe npencrarieHo omnucanue TIIT [5], skcnmepuMeHTaIbHOrO
CTEH/Ia U METOJIUKH TPOBEICHHS SKCIIEPUMEHTA, a TAKKe MPUBEACHBI HEKOTOPbIE Pe3yNIbTaThl HATYPHBIX HCIIBI-
TaHUH amnmapara.

Ha pucynke 1 npezncrasnen obmuii Buag TIIT. OcrHoBabiMu O10kamu TIIT sBisitoTCs Kamepa ra3oreHe-
pauuu (KI') 7, muponuznast rumra (IT11) /7 u xamepa cropanus 3.

UYepes 3arpy3ouHo-pa3rpy3ounsiii ok /0 B KI' mogaercst coorBeTcTByIOIast nopiusi Onomaccsl, mocie
po3zxura KoTopoit ok /() 3akpbiBatoT. Uepes kaHabI 4 TIOJAI0T HAPYKHBIM BO3/yX, NPEIBAPUTEIHLHO TIOIOTPeE-
TBHIW TIPH TTOCTYIUIEHHH €r0 Yepe3 naTpyOku 9 B MOIOCTh 8§ MEXAY OOUIMBKOW 6 M IMJINHAPUIECKON 4acThio 00-
mypoBku KT 5.

[MuponuzHeiil Ta3 00pa30BaBUIMICS B PE3YIbTATE TEPMHUUECKOTO PA3IIOKEHHSI OMOMACCHI, Yepe3 KaHaIIbI
12 B nmuponu3HoOii uuTe nocrynaer B kamepy cropanus (KC) /3, pazmenieHHoit B 0OMypoBke 3.

Jl1s ynpaBieHus mpolLeccoM CKUIaHus MUPOJIM3HOTO Ta3a IMpeaycMOTpeH KaHal 2 JUIsl peryiupyeMon
MoJjauu BO3IyXa.

Oo6pazosasumecs: B KC mpoayKTel Cropanusi TUPOIM3HOTO ra3a 4epe3 ra3oxoi / MOCTYIaroT K Terio-
MIOTPEOUTEIIO.

CrpemiieHre K MUHUMH3AIMHM KalUTaIbHBIX 3aTpat Ha co3ganue TIIT, a taxke pasznuuHblil Xapakrep
KOHCUCTEHIIMU OMOMAacChl ONPEACININ JAUCKPETHBIA XapaKTep 3arpy3Kd TOIUTMBA. JTO MCKIIOUUIO HEOOXOIH-
MOCTb HCTIONIB30BaHMS JJOPOTOCTOSIIEI0 YCTPOMCTBA HETIPEPHIBHOTO JEHCTBUS, BKIIOYAIOIIETO B PAE CIy4aeB U
HEOOXOANMOCTD NPEIBAPUTEIBHOI0 H3METbYECHHUS] OOMACCHI.

DT0, B OCHOBHOM, U ONpPEAETHIO HECTAIIMOHAPHBIN XapaKTep MPOIECCOB M€HEPUPOBAHUS TEIUIOTHI B
TIIT.

OCHOBHBIM ITOKa3aTeJieM SHepreTuueckoil 3h(HeKTUBHOCTH armapara B CBS3M C HECTALMOHAPHBIM pe-
KMMOM pabOThI TETUIOTeHepaTOpa MPHHUMAETCSI MHTETPaIbHbINA KO3 QUIIMEHT noie3Horo neicTBrs 1(T) B BUIE

Tmax

Oy (7) '([ MHC(T)[CpnctzJ(T)dT

0/(r) T Tmax
] Q;f j MBM (T)dT + I MHB (T)'CpHB 'tHB
0 0

n() =

IHmezpoeaHi mexHorioeii ma eHepao3bepexeHHs1 4’2010 19



EHEPIETUKA TEM/TIOTEXHOJIOr I TA EHEPIO365EPEXEHHS

rie ¢ — Bpems; Q, — TemnonpounsBoautenbHocTs TIIT; O, — TeopeTndeckoe KOIMUECTBO TEIIOTHI, BBIAEIsC-
Moii pu CxxuraHnu 6uomacesl; OF — pabodast HU3MIAs TEIUIOTBOPHAsI CIIOCOOHOCTB GHoMacchl; M, — Macco-

BBIA pacxoJ] IPOIYKTOB CropaHust; M, — MaccoBBII pacxol HapyKHOTO BO31yXa; My, — MacCOBBIN pacxosn

onorommsa; C

u CpHB - I/I3063pHBIe TCIIOEMKOCTHU IIPOAYKTOB CrOpaHus U HAPYKHOI'O BO3J1yXa, tHB — TEM-

nepaTypa Hapy»KHOT0 BO3/lyXa; f, — TeMIepaTrypa razos Ha Bbixoze ux TIIT.

Pucynok 1 — TennorenepaTop NUpOIU3HOTO TUMA

ITpu Takoii TpakroBke a3pdexrusnocty TIIT npencrapisiercss BOSMOKHBIM ITOJIYyYUTh HCKOMYIO OLIEHKY
Ha JII000W cTaguu paboThl ammapara: OT PO3KHra OMOMAacchl B HEKUI HavyaJbHBI MOMEHT BpeMEHH T, (Korja
BECOBOE YCTPOMCTBO Hadano (PUKCHPOBATh YOBUIb MAcChl TOILUTUBA) 1O MOMEHTA BPEMEHH Ty, KOT/IA HAa BBIXOE
U3 KaMepbl CXKUT'aHUsI TUPOIU3HOTO ra3a (UKCHpYEeTCss MOMEHT CHIYKEHHSI TEMIIEPATyPhl IIPOAYKTOB CrOPaHHSL.
OO011as BenMMYMHA TIOTEPh TEIUIOTHI B ammapare, KBTd, orpeaensercs Kak

Aol
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Benuunna Q,0,(T) BKIIOYAET TPH OCHOBHBIE COCTaBJIsfolue. I1oTepst TEIIIOTHI Ha MPOrpeB 0OMYpPOBKH
TerIoreHepaTopa

M Tmax
36860 T-[ Cos (D)[to5() ~ 15 (zp) ] d7 G

O (1) =

rae My u Cog — Macca U CpeqHsisl TEIUIOEMKOCTh MaTepHralia 0OMYPOBKH; #,6(T) U £,6(To) — TeMIepaTypsl oOMy-
POBKH B MOMEHTHI BPEMEHH T U Ty COOTBETCTBEHHO.
[ToTepst TEIIOTHI HAPYKHBIMU TIOBEPXHOCTSIMH KaMephl Ta30TeHepaIiy U KaMephl CrOpaHHs

Tmax

F
QHn (T) =ﬁ ; a(T)[tn (T)_tHB](T)dT ’ (4)

0
rac F - 06H_laﬂ MOBECPXHOCTb KaM€p, Al — CPEI[HI/Iﬁ KO3(1)(1)I/IHI/IEHT TCII00TAAQ4YU OT Hapy)KHOﬁ IOBEPXHOCTHU 00-

MYPOBKH K OKPY)KaIOILIIEMY BO3IIYXY; #; — CPEIAHASA TeMIIepaTypa MOBEpXHOCTH.
C Oonblieli CTENEHbIO0 TOYHOCTH BETHUUHY (J,, MOXHO OIPEAESNIUTH C IIOMOIIBI0 ONTHYECKOr0 TEIUIO-

Mepa.
IToTeps TEMIOTHI OT HEMOJHOTHI CKUTaHHMsI OMOTOIIMBA M ITUPOJIM3HOIO ra3a HaXOIUTCS KaK

an (T) = QI'IOT (T)_[Qo6 (T)+Q1-m (T)] . (4)

3aBucumoctd (1)—(5) MO3BONAIOT MPOAHATM3UPOBATh TEIUIOTEXHUUECKYIO 3()(EKTUBHOCTH amnmapara B
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3aBHCUMOCTH OT €r0 PSKUMHO-TE€OMETPHICCKUX XapaKTEPUCTUK M (PU3MUECKUX CBOMCTB OHMOTOILIHBA.

B cootBercTBuM ¢ ypaBHeHUsIME (1)—(5) B 9KCIIepUMEHTE HEOOXOAMMO U3MEPECHUE PACXOIHBIX Xapak-
TEPUCTHK My, Mpy, Mic, @ TaKkkKe TeMIEPATyp fyxr, tus U > . [IOMHMO 3TOTO M3MeEpPAOTCS GapoMeTpHUecKoe
JIaBJIEHUE U OTHOCUTENbHAS BIaKHOCTh HAPYKHOTO BO3AyXa.

OO0mas cxeMa yCTAaHOBKH M Pa3MCIICHUE MATYUKOB IS U3MEPEHHs OCHOBHBIX Xapaktepuctuk TIIT
MOKa3aHa Ha PUCYHKeE 2.

lyx.c

] U ne

[
,_/f;

b

> N

PI/IcyHOK 2 - 0611_[8}[ CXeMa YCTAaHOBKHU U PA3MCIICHUEC NaTYNKOB

1 — MUPONM3HEIH TeIIOreHepaTop; 2 — BecoBas matdopma i U3MEpeHHs pacxojia ToIiuBa M; B mporiecce
TOPEHUs; 3 — HCKPOTacUTeNb; 4 — TEINIOOOMEHHUK; 5 — TEIUIONOTPEOUTENh; 6 — Hacoc; 7 — IBIMOCOC; 8 — THOKOe
coeqMHeHue; 9 — IpIMOBas TPyOa

Bcest ycraHoBka, BKirouas 0j10ku 1, 3, 4 u 6 pa3MmeliieHa Ha mwiaTgpopMe 2 3JIEKTPOHHBIX BECOB, MO3BO-
JISFOIMX BECTU M3MEPEHHE Pacxojia TOIUIMBHON OMOMAcChl B MPOIIECCE €€ TePMUUECKOro pasiokeHus. Makcu-
MaJibHasl aOCOJIIOTHAS IIOTPEIIHOCTh B ONPEAENEeHNH BeIUUUHbl M, He npeBocxomuia 0,5 Kr.

OOBbeMHBIN pacxol] JBIMOBBIX I'a30B, a TAKKE PACXOA HAPY)KHOro Bo3ayxa M, ONpenessuIuch ¢ I10-

MOIIBIO 3IeKTpoHHOr0 Npudopa KIMO MP-200 ¢ norpemHocTsio He 601ee 0,5 %. Temnepatypsl £, , ¢, U f,
OMPECIISIIMNCH C TIOMOIIBI0 TEPMOIMpeoOpa3oBaTeicidi. AHAIN3 COCTaBa JABIMOBBIX Ta30B OCYIICCTBIISIICSA Ia30-
ananmuzaropom OKCH 5M, npueMHoe ycTpOHCTBO KOTOPOTO YCTAHOBJIEHO B BBITSDKHOM TpyOe 9.

B xadectBe nmpumepa pabOThl THATHOCTUYECKOTO M3MepuTeabHoro kommuiekca TIIT Ha pucyHkax 3—6
MTOKa3aHbI Pe3y/IbTaThl COOTBETCTBYIOIIUX TICPBUYHBIX H3MEPEHHUI.

OTHU JaHHBIC MOJTYYCHBI TP MCIIOIH30BAHUN B KAUECTBE OMOTOILTUBA COCHOBOTO TOPOBLIS C TEIIOTBOPHOM CIIO-
coboctero OF =10.1 -10° Jlox/r ipu BriaskHOCTH 25 %.

He ocranaBnuBasch Ha HEKOTOPBIX MOAPOOHOCTAX 00PAOOTKHU OIBITHBIX JAHHBIX M YCIOBUSIX MPOBEIC-
HUS OMBITOB, MOXHO CIENIaTh CJCTYIOITHE OCHOBHBIC BBIBOJIBI:

W3 pucynka 5 ciemnyerT, 4To Ipu CTaOWIM3alUU IpOorpeBa oOMypoBKH OCHOBHBIX OokoB TIIT Temre-
paTypa mpoaykToB cropaHus coctaBiseT 1200—1300 °C, yro obOecrnieuynBaeT HEOOXOIUMBINH TEpMOTUHAMMYE-
CKUH TOTEHIIMAN IS MX UCIOIB30BAHUS B COOTBETCTBYIOIIUX SHEPTETUUCCKUX IMKIIAX C MPUMEHECHHEM ra3o- U
MapOTYpOMHHBIX TBUTATEIICH.

Co3naHHas MPOMBINUICHHAS YCTaHOBKA, a TAKKE €€ JUATHOCTHYCCKUI KOMILUIEKC MO3BOJISIOT B IIHUPO-
KOM JMaIra30He M3MEHEHHUS OCHOBHBIX OIpPEHCNAIONMX (HaKTOpOB (BKJIIOYAS M MPUPOAY OMOTOIUINBA) MPOBO-
JIUTh KOMIUICKCHBIC HCCJICIOBAHUSA, HAIPABJICHHBIC HA ITOBBIINICHHUEC YHEPTrOIKOJIOTHYCCKON I(PPEKTUBHOCTH
TIIT.
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Pucynok 3 — M3MeHeHre 00eMHOT0 pacxoia yXOASIINX Ta30B
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Pucynok 4 — M3ameHeHre TeMnepaTyphl YXOISIIUX ra30B
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Pucynok 5 — 3MeHeHue TemnepaTypbl IPOAYKTOB cropanus Ha Bbixoae u3 TIIT
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Pucynok 6 — M3meneHue Maccsl OMOTOIUINBA
Jlutepartypa
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METOJUKA OHIHKA EOEKTUBHOCTI TEILIO'EHEPATOPA IITPOJII3BHOI'O THITY
B HECTAHIOHAPHOMY PEXUMI EKCILTYATAIII

JlaeTbcs OMMC METOMUKHU TPOBEACHHS EKCIIEPUMEHTY Ta OOpOOKM ONMUTHUX NAHWX HPH JOCITIHKEHHI
e(QeKTUBHOCTI TEIUTO TeHepaTopa MipoJli3HOrO TUITY B HECTAIIOHAPHUX PEXUMax poOOTH.

Semenei O.R., Bratuta E.G.

THE METHOD OF EFFICIENSY INVESTIGATION OF PIROLIZE TYPE STEAM GENERATOR
UNDER NON-STATIONARY WORKING REGIMES

The method of the experiment and experiment data treatment during investigation of pirolize type steam
generator under non-stationary working regimes have been presented.
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