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Llenv uccneoosanus: BHIOOP pallMOHATBHBIX MMAPAMETPOB TEIJIOBOTO PEXKHUMA THUAPO-
CHCTEMBI, 06CCH€‘~II/IBaIOIHI/IX CHMIXCHHUEC OKCIUTYaTalMOHHBIX 3aTpaT Ha pa60Ty TEXHOJIOT'U-
YECKOro 000pyA0BaHHUS.

B cooTBeTCTBUM C MOCTAaBICHHOM 1ENbI0 ObUTH C(HOPMYITHUPOBAHBI CIEAYIONINE 3a/a-
qu: IPOU3BCCTH HUCCICAOBAHHA U3MCHCHUA IOTCPb DHEPIruh B TMAPOCUCTEME IMPECCa IJId
cOOpKH M Pa300pPKH JIMCTOBBIX PECCOP JIOKOMOTHBOB B 3aBHCUMOCTH OT TeMIIEPaTyphbl OK-
py’karoleit cpeasl U pabodeil )KUIKOCTH; pa3padoTaTh METOIUKY ONpPEAETICHUS AHarna3oHa
palMoHaNIBHBIX TEMIIEpaTyp paboueil KHUIKOCTH TUAPOCUCTEMBI IO KPUTEPUIO MUHUMU3A-
IIUH TIOTEPh SHEPTUU B TUAPOCHUCTEME B 3aBHCUMOCTH OT YCJIOBHH; 00OCHOBATH BO3MOXK-
HOCTh MPUMEHEHUS THIPOCUCTEMBI 0€3 YCTAaHOBKHM TEINIOOOMEHHOTO ammapara B 3aBUCH-
MOCTH OT KIIMMAaTUYCCKUX YCJIOBI/IP'I OKCILTyaTaluu.

Mexanndeckass YHEpPrus, TepseMas B mporecce (QyHKIMOHUPOBAHUS THAPOIPUBOIA
(BcieacTBUE COBEpIICHHS PabOThI MPOTUB CHJI TPEHUS ), MPeoOpazyeTcs B TEIJIOBYIO YHEP-
T'HrO0, KOTOpasd B OGH.[CM CJIydac 4aCTU4YHO MACT HAa HArp€B KOMIIOHCHTOB T'MAPOIIPHUBOJAA
Y YaCTUYHO PACCEMBACTCA B OKpYKarouryro cpeay [1].
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HuddepenunansHoe ypaBHeHHE OanaHca SHEPTUH, YCTAHABIMUBAIOIIEE CBA3b MEXKIY
TEKYIIMM 3HAYEHHEM CpeIHEH TeMIlepaTypbl KOMIOHEHTOB THIPOIPUBOAA M BPEMEHEM,
MOJKET OBITh MPECTABICHO caeayomumM oopazom [1]-[3]:

Nl‘[oT ’dtznzmmi % 'd®+k'S'(®_®o4c)dt’

i=1

rae N, — TeKylee 3Ha4eHHe MOTeph MEXaHNIECKOW MOIITHOCTH B THAPOIIPUBO/IE; £ — BPEMS;
m, - ¢, — COOTBETCTBEHHO Macca U yZeJIbHas TeIJIOEMKOCT i-r0 MaTepuaia (paboueil xKuako-
CTH, CTaJu, OPOH3BI M T. J.), HIMEIOIIErocsi B cocraBe ruapomnpusona (i = 1, 2, ..., n,);

n, — KOJIMYECTBO MATCPHUAIOB, UMCIOIINXCA B COCTAaBE TUAPOIIPHUBO/IA, 0 - TCKYILICC 3Ha4YC-

M

HUE CpeIHEN TeMIlepaTypbl KOMIIOHEHTOB THAPOTIPUBO/IA; k — CpeaHmid Ko UITUEHT TeTuIo-

nepenayu TuaponpuBoaa, k =1/ SZ k ; -Sj; S — cyMmapHas Momaas TErIOOTIAIOIUX M0-
Jj=1

nCT
BEPXHOCTEH JJIEMEHTOB THIPOIIPUBOJA, S = ZS ;5 k;, A; — COOTBETCTBEHHO KOY(pHIIMEHT
Jj=1
TEIUIoNepe1aur OT pabovelt KUIKOCTH Yepe3 j-10 CTEHKY B OKPY’KaIOIIYI0 CPEy W IUIONIa b
TEIIOOTIAIOIIEH TOBEPXHOCTH j-M CTEHKHU 3IIEMEHTOB ruapomnpusoga (j =1, 2, ..., n. ); n, —

KOJIMYECTBO CTEHOK 3JIEMEHTOB T'HIPOINPHUBO/IA, Yepe3 KOTOPbIE MPOUCXOIUT paCCEUBAHUE Te-
IUIOBOM SHEPTUM B OKPYIKAIOLIYIO cpefy; ® . — TemmepaTypa OKpy»XKarolleH cpeibl.

Ecnu Bemonnsiercs ycnosue N, > N, TO B mporiecce padoThl TUAPOIPUBOIA CPEI-

TEII ot 2

HAAs Temrieparypa ® ero KOMIOHEHTOB He OyJeT IPeBBIIATh JOIyCTHMOIO 3HauYeHus ©

H, TAaKUM O6p2130M, TETUIOBOM PEKUM pa6OTI>I TUAPOIIPHUBOAA MOKHO CUHUTAThL YyIOBJICTBOPU-
TenbHBIM. Ecin sxe N, <N TO B IIPOLECCC SKCIUTyaTalluu THAPOIIPUBOJA CPECAHSAA TCM-

TeI1 nor ?

nepaTypa® €ro KOMIIOHEHTOB MOYKET HOJHMMATHCS CBEPX JOITyCTMMOIO 3Ha4eHus O .

[TpoekTupyemblii THAPOIPUBO TIPECCa COCTOUT U3 TSTH THIPOLUMIMHIPOB, KOTOPBIS
paboTaroT B Mociaea0BaTeIbHOM pekumMe. Kakapiii pabounii MUK TUAPOIUINHAPA COCTO-
UT U3 YeThIpeX 3TanoB: 1) pabouero xoza; 2) MepeKIOUeHHs 30JIOTHUKA HAMPABIISIOLIETO
TUAPOPACTIPEICTUTENS U3 TTOJOKEHUS «a» B TIOJIOKEHHUE «by»; 3) oOpaTtHOTO X01a; 4) riepe-
KITFOYEHHS 30JI0THUKA HAMPAaBISIONIETO THAPOPACHIPEISIUTENS U3 MOJIOXKEHUs «by B MO-
JIOKEHUE «a».

B cooTBeTcTBUU ¢ 3amaHMEM Ha MPOEKTUPOBAaHHE ObUT MPOU3BENCH MpEABAPUTEIH-
HBII pacyeT 00bEMHOr0 IHMAPONPUBOIA U MOIYUYEHBI UCXOHBIE JaHHbIE JUIsS pacueTa Tell-
JoBoro pexxuma. [lpu 3TOM mpHUHATAa OJWHAKOBAas MPOJOKHTEIBLHOCTh MEPEKITIOUYCHUN
30JI0THUKA THIPOPACTIPEICIIUTENS] W3 TOJIOKCHHS «a» B TOJOXKEHHE «b» W 00paTHO
tep = 0,04 ¢[1], [3].

KoMIioHoBKa ruiponpuBo/ia TakoBa, YTO TEIIOBAsi SHEPT U, BBIIEISIIOIIASICS IIPU pa-
00Te MPUBOJALIETO AJIEKTPOJIBUraTENsl Hacoca, MPAKTUYECKU HE IPUBOJUT K HAarpeBy Jpy-
I'MX KOMIIOHEHTOB T'HAPONPHUBOJA, 3 OCHOBHBIM UCTOYHUKOM PACCESIHUS B OKPYKAIOLLYIO
Cpely TeIUIOBOM 3Hepruu, oopasyrouieics npu GyHKIHOHUPOBAHUM THAPOIIPUBOA B TH-
PaBIMYECKUX YCTPOWCTBAX, BXOIIIMX B €0 COCTaB, SBIAETCS ruapodak. I'maponpusos
9KCIUTyaTUPYETCsl B IOMEIIEHUH, CTEHbl KOTOPOI'O MOKPBITHI M3BECTKOBOH IUTYKaTypKOH,
B YCIIOBUSIX 3aTPyJHEHHOW IUPKYJsiuu Bo3ayxa [1]-[3]. [IpeaenbHo gomyctuMoe 3Have-
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Hue © — cpenHed TeMneparypbl ® KOMIIOHEHTOB THAPOIPUBOJA IPH TEMIIEPATYyPE OK-

pyxaroweii cpenst O, =20 °C cocrapsger O, = 60 °C.

Ha xaxiom i-M 3Tane paboThl paccMaTpuBaeMOro TMIPONPUBOA MMOTEPH MEXaHHU4Ye-
CKOM MOIOHOCTHU B HEM MOT'YT OBITH OIIpCACJICHbI KaK Pa3sHOCTb MCKAY TCKYIIHMMU 3HA4YC-
HHSIMHA MOIIIHOCTH Ha Bally HACOCa M MOLIHOCTH Ha BBIXOJHOM 3BeHE (B JAHHOM Cllydae
IITOKE) THAPOLMINHAPA (YyTEUKaMHU U MepeTeuKaMu padoyeil KUIKOCTH B THAPOLIMINHIPE
npeHeOperaem):

Nno’m‘ = pH.i ' Qﬂj /nHl - (pl-ll - pno’rAi)Qu.i’ (1)

rae p,;,0,;»MN,; — COOTBETCTBEHHO JaBieHHe, nogada u nonueli KIIJ[ Hacoca B TeueHue
i-ro 3Tana paboThl TMAPONPUBOAA; p, . — INPHUBEICHHBIE K HACOCY NOTEPU JABJIECHUS B TH]I-
ponpuBoaC (C YUYCTOM IOTCPb AABJICHUA, O6yCJIOBJ'IeHHLIX TPCHUCM B NMOJABHKHBIX ITapax r'ma-
POLMIIMHIPA) Ha i-M dTane paboThl THAPONPHUBOIA; O, — PACcX0l paboUEH KMIAKOCTH, OCTY-
Harouiel B HAOPHYIO MOJIOCTh THAPOLIMIMHIIPA B TEUEHHE i-I'0 3Tana padoThl THIPOIPHUBOJIA.
[Tpog0mKUTETBLHOCTh OJHOTO IMKJIA pabOThl pacCMaTPUBAEMOr0 THAPOIPHUBOAA ITO

CyMMa BpeMeHH pabodero u oOpaTHOro X0Ja U BPEMEHU MEPEKIIOUCHUS PACTIPEICTUTEIS,
cleoBaTeNbHO, BhipakeHue (1) s KaKI0ro THAPOIMIIMHIpA onpeensercs mo Gopmyse

Pn T.HG QH
° T] - (R'IOT.H.[ - Pnp.p.x.i )Quj tp.x.i
N, or.cpi - +
MOT.Cp.i
tLIl/lI(J'I.OGIII
P()Xi.QH 2.pKJ'I.QH.tHe
= - (I)o.x.i - I)np.o.x.i )Qu.i to.x.i "
LTl i Br
tumm.oGLu

Mo1HOCTb, paccenBaeMasi B OKPYKalollylo Cpelly B pe3yibTare sIBICHUN TeIIonpo-
BOJHOCTH, KOHBEKLIMU U TEIUIOBOrO m3nydeHus [1], [4], [S], kak cymMma MOUIHOCTEMH, pac-
CEMBAEMBIX Yepe3 KPBIIIKY THApPoOaKa M 4acTu OOKOBBIX W TOPILIOBBIX CTEHOK Truapolaka,
HENOCPEACTBEHHO HE COMNpHUKacaloluecs ¢ pabouyell >KUIKOCThIO (HAXOMALIUECS BBILIE
CBOOOHOM MOBEPXHOCTH JKUJIKOCTH B TUApoOaKe); yepes JHO ruapodaKa U 4acTH €ro ABYX
JUTMHHBIX OOKOBBIX CTEHOK, HEMOCPEACTBEHHO KOHTAKTUPYIOIIUX OJHOM CBOEH MOBEPXHO-
CThIO C pabouell )KUJKOCThIO; YEPE3 YACTH JBYX TOPLIOBBIX CTEHOK I'MIpo0akKa, Hemocpe-
CTBEHHO KOHTaKTHPYIOIIUX OJHOW CBOCU MOBEPXHOCTHIO C pabouei KUAKOCTHIO;, depes
MOBEPXHOCTH TPYOONPOBOMIOB, HEMOCPEACTBEHHO KOHTAaKTUPYIOIIUX OJHOW CBOEH To-
BEPXHOCTbHIO C pab0oYeil )KUAKOCTHIO:

No.c :(G)uon _®0.c)(k1<p 'Sxp +kuu 'S;u{ +kT 'ST +STH kG)

Jlnst HopMasbHBIX yCIOBUN paboThl (HOMUHAIBHOE JABJICHUE B CUCTEME, TEMIlepaTypa
okpy»xatorieit cpenpl 20 °C) mosiHasi MOIIIHOCTb, paccenBaeMasi B OKpPY KaloIyl0 Cpeay B pe-
3yJbTaTe TemnooOMeHa, cocTaBmsier N, =N _ . =2662,258 BT n Oonbllie ocpeTHEHHBIX
=2440,44 Br,

TO HarpeB pabodelt )KUIKOCTH He OYJET MPOUCXOIUTh OOJIBIIIE TOMYCTUMOTO 3HAUCHHMS.

TEI1

33 LMK paboThl TMAPONPUBOZA TIOTEPh MEXAHUIECKOH MOIMHOCTH N g o
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OnpenenyM 3aBUCUMOCTb MOITHOCTH, PACCEHMBAEMOI B OKPYKAIOILYIO CpPelLy, OT TeM-
nepatypsl cpeapbt ot +5 1o +30 °C (puc. 1).

3600

J500

7200

2600

: A
| e e e
20—+ I\
” l ==
w5 20252 X @,

(el =

Puc. 1. I'paduk 3aBHCHMOCTH MOIIHOCTH OTIaBACMOM
B OKPY’KAIOIIYI0 Cpeay, OT TeMIIEPaTyphl OKPYIKaIOIIeH Cpeabl

Takum o0pa3oM, MO pe3yibTaTaM MCCIEJOBAHUS M MPOEKTUPOBAHMUS KOHCTPYKLMU
THJIPONPUBOJA Mpecca Al COOPKU U pa30OpKU JHCTOBBIX PECCOP JIOKOMOTHBOB MOXKHO
c/ienaTh CIEAYIOLe BbIBOIBL:

— 3HaYEHHUE NOTEPb SHEPIUu MpU paboTe rMAPONPUBOAA OIMPEEIIAETCS MO Pe3yIbTa-
TaM MpPEJBApUTEIILHOTO pacyeTa THIPOCUCTEMBI; 3HAYEHHUE MOIIHOCTH, PaccerBAEMOM
B OKPY’KaIOIIyI0 Cpely, BO3MOXKHO OIpPEICIIUTh 110 UMEIOIIHUMCS METOJIUKAM TEIUIOBOTO
pacueTa ruJIpoCHCTEM;

— BO3MO’KHO NPOU3BECTH CPABHUTENIbHBIN aHaIN3 TEIJIOBBIX IOTOKOB B I'MIPOCHUCTE-
M€ U OonpeseseHne He0OX0IMMOCTH MPUMEHEHUS IOOIHUTENILHOTO 000py1I0BaHUs B BUIE
amrmapara Ter000MeHHOTO;

— ISl IPOEKTUPYEMOI ITMIpOCHCTEMBbl TEIIIOOOMEHHBIN anmnapaT HE00X0AUMO NHpH-
MEHATH IPU TEMIIEpaTypax OoKpysarouieil cpeast 23,5 °C, T. €. 1Jid JETHEr0 BpEMEHU pa-
00TBl PEKOMEHYEeTCs IKCIUTyaTalusl TUAPOIIPUBOA IIpecca B MOMEIEHUSIX, 000py10BaH-
HBIX KOHIUIIMOHEPOM HJIU C BO3MOYKHOCTBIO MOJKIIIOUYEHHUS K [IEHTPAJIM30BAHHON CUCTEME
OXJIQXIEHUS NPEAIIPUATHUS.
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