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K ONPELEJIEHUMIO NJIOTHOCTH TEMJIOBOTO MOTOKA NPH
KOHIOEHCALLUH NMAPA B TOPHU30HTAJIbHOM NYYKE TPYb
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(ITpexcraBaena HayunblM ceMuHapoM Kadezpsr TIY)

[Tpu obbiunoM cniocote onpeneneHusi HCOOXOAMMOH NOBEPXHOCTH OXJ1aMK-
JEHHs JJIsl KOHAEHCalUUu 3a/JaHHOTO KOJIHUECTBA Napd pacyeT BELETCH No
CXeMe: 2a/]d0TCH TOBEPXHOCTHIO OXJAAXACHUS H NPOBOIAT NOBEPOUHBII pac-
YyeT, B KOTOPOM ONpeAeisiioT TePMHUYECKHE CONPOTHBJIEHUS INPH TIepenaue
TernJsa OT napa K CreHKe TpyOKH, caMoil cTeHKe, IPH nepejaue Temnla oT CTeH-
KH K Boje, 3aTeM Ko3bHIIHEeHT Tenjonepenadyd U NPORePAIGT pa3Mephl Mo-
BEPXHOCTH OXJAXK/ACHUS. PacyeT BEACTCS METOAOM NNCJACJ0BATEAbHBIX NPH-
OJMKEHHH: 3aJaI0TC TEMMNEPaTypPoOll OXJaXKAalulell BOLbLL Ha BLIXOAE H2
nyuyka, 10TOM ee mpoBepsioT, PacueT nosayuaeTcst FPOMO3ZKHM B TPYHLOEMKHL,
ocoBerHo, Korja MeHsercs uucjao Tpybok r myuxe. Pexovennyemas B [G]
tdhopmyaa aas K03pPULHMEHTA Tenonepe/laul MOXeT NPUMEeHATHCS NPH Tel-
nepatype oxJaxaatwlleil BoAbl He Bbile 35° C.

B nannoii paGoTe NpHBOAMTCS 3aBUCHMOCTL s IIOTHOCTH TENJIOBOTO
11oToxka B 0oJee UIHPOKOM HHTepBaJje Temnepartyp. Pacder ¢ Hcnoabso-
BaHHEM ee Modyyaercst Oosee MPOCTBIM M ¢ Masaoil 3arpatoil tpyia. I'lior-
HOCTb TeITOBOTO MOTOKA BbIpaKeHa uepe3 BeJHUHHbL, KCTOPble MPHMEHSITC
npu anaause paboTul KoHaencatopos. [Ipu BbIBOAE popPMYJIbl AJId MIOTHOCTI
TEMJOBOTO NMOTOKA OBLIH 1HCNOJAb30BaHbl M3 [1] 3aBHCHMOCTbL Aad Onpeie.le-
nua KoappHuHeHTa Temjionepeiayd OoT CTEHKL K BOje, K3 [2] 3aBHCHMOCTI
JUTs1 OXJaxaawllell NOBEPXHOCTH B OCcPeiHeHIOr0 N0 TMOBEPXHOCTH TYHKE
Ko (hHUHeHTa TENJI00TAa4l OT napa K cTeHke Tpy6. Ilpu BbiBoze (GopMy. bl
PR APCOHO-CTENEHHBIX 3aBHCHUMOCTel (GU3HUCCKHX MNapaMeTpPOB  BOALl  CT
TeMnepaTypnl M Kos(guuuenTa TpeHust B Kpyraoil tpybe no [1] or temnepa-
TYpPBl U CKOPOCTH BOABI ObLLJIM ANNPOKCHMHPOBAilbl MHOTOuseHaMH 1-i1 1 2-ii
crernend. PaccmaTpHBaeTca JABYXXOAOBOI NYYOK ¢ KOPHAOPHBIM PACNOI0OAE-
HueM TpyO, nap MoABOAMTCA K X0/aM napaale sHo. 3alaidblMy BeAHIHHANM!
ABJASIOTCS TEMIepaTypa BOAblL HA BXOA€ B NyYoK 715, KPAaTHOCTbL OXJaxie-
HUA My, pacxon napa Gy, TeMnepartypa nacbiueniist Ts, napjienne, npi Kovo-
POM OCYUIECTE.IS€TC KOHACHCALHUS, YACJABHBIL 00DbeM napa, NMoCTynamiero
P NYYOK Uy, CKOPOCTL Mapa @y (BpIOHpaeM caMH WIH OnpelessieM H3 KAKHN-TO
ra0apUTHLIX YCJAOBHIT), 14T B TOPH30OHTANBHOM PSIAY ¢, HAPYXKHBIA dy 1T BHYT-
pennuit dy anaMerTpst TPYOOK, nx AIuHA [, Ko3hPHIHEHT TEnI0NPOBOIHOCTIH
Martepuaita TpyOok J., KOJTHYLCTBO TeNJIa, OT/JABaeMOe KarKAblM KHJOTd -
MOM Ilapa BOJAe Iy, A01d OT 00liero pacxolda Hapa, KOUACHCHPYIOUIAACH BO
BTOPOM Xoae A.

Ilpeano.taraercs, uro B Xax/JA0M X0/€ 114D KOHIACHCHPYETCS TOTHOCTLEO,
1 B pafoTe yuacTBYIOT Bce He3 Hekmouens Tpy6ku. € mapoBoil CTOPOHBI Cle-
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JaHBl Te Ke AoNyllenus, Kakne umelorcs B [2]. A mIOTHOCTH TEII0BOTO
IOTOKA NMePBOro X0/1a noaydena Gopmvaia:

q, = a1 Sty [(R4At1 -+ R3) Sy — 0,238R4Z; (1 —4) d;“)ru] X

, ; (1
‘ (0.238R,S,y 7% -+ 45000) 4m, d,, .
AJsd BTOPOro xojaa:
g — B2 SRt 1+ Ry) Sy, f(3) —028RL AL ] (g
” [0,238R,S,4Zy + 450007 (At,)] 4my d, !
AJig BCero nydxa:
. 9294 ) (3}

(1 —4)g, + Ag,

Ilpu paBencTBe uucsia tpy6oK, a Takxke d,, ds, W,, [, { 10 X0aaM
pacuer Bepetrcs no (2), npu atom A — 1, [-2, Af, Gepercs yxe Aas Bce-
ro nmyuka.

B stux ¢opmyaax ps H ps2 — NAOTHOCTb BOJAB B COOTBETCTBYIOUIEM
xone, Aty u Af, — cpenHesorapuPpMUIeCKHe Pa3HHILBL TEMIEpPATyp A.1s CO-
OTBETCTBYIOLLEIO X013, OnpeneasicMble MO OOBIYHBIM 3aBHCHMOCTAM, YTO
CJlesaTh NPU HU3BECTHOH A He mpeacraBaser 0OJBUIOrO TpPYAa.

R, = 8,540,052 (T, — 273). (4)
R, = 5,601 - 0,0345 (T, —273). (5)
Soy = 0,05m, d, [. (6)
0,09 0,138
S = 121 [ dﬁ,m;éfél (:x_ i }01791 (7)
Zi = M,-d¥'* [0,757C, f (Pr,) + 0,3175C,d0'® M,). (8)
Za = Mydy'* [0,757Cs f (Pry) + 0,3175C,dy"™ M, -+ 52,50m 2R (9)
Zy = M.dy"™ [0,757C, f(Pr,) + 0,3175C; f (Aty) Maudy™]. (10)
Zy = M,dy'® [0,757C, f (Pry) 4 0,3175C, f (Aty) M,d %] -
- 52,5050 [ (ALy) DR, (11)
M, =535+ 0,013 (T,— Af, — 273). (12)
M, = 5,35 4 0,013 (T, — Aty — 273). (13)
f(Pr) =Pri™ —1, (14)
FAL) = (1 —TA_"‘B—Q%B—)O”. (15)
F(Pr) = Pry™ — £ (AL,). (16)
Pyt = 15,8 (T, — At, — 273)-05; (17)
Prol— 15,8 (T, — 273)~9%, (18)

Pasmepunoctn Beaunuunn: [¢.] = [¢,] = [qo] = wem]u?%
[Z] = [I] = [ds] = [du] = &, [Gi] = re/cex;
[os1] = [psa] = w2/a®; [rc] = wooc/ke;

lwa] = sm'cer; [v,] =0 rwe; [T,]=]|T,]="K.



ﬂpu BHIUNHCJEHHH TE€PMHUECKOro CONPOTHBJACHUA CTE€HKH C CTJAOXKEHH-

aMi MR, TOMUIMHY CTEHKH M OTIOXEHHH NOICTaBAATL B M, a KOaddH-
LHEeHThl TCIJONPOBOAHOCTH B ém/(mepad). Jlas HHTEPBANOB CKOpOCTEll
goanl Cy =0,1--0,5; 04—+ 1; 1+ 4 M/cex 3HAUEHHST KOHCTAHT COOTBET-
CTBEHHO PaBHLI

C, =0,72; 0,82; 0,93;

C, = 0,5; 0,65; 0,85;
Cs = 0,387; 0,177, 0,07,
C, = 0,683; 0,346; 0,152,

[IpapusabHOCTL BBHIOOPAa KOHCTAHT NPOBEPAETCH NYTEM OnpeaeneHusa
CKOPOCTeH ABHXKEHHST BOJABL.
st mepBoro xoja

-l K Yy
Cy = — -l (19)
dapnl(l—“A)rlc
Jas BTOpOro xojna
CBQ:M_ (20)
dy oo Al

Tlpu u3BECTHBIX ILTOTHOCTH TEIJIOBOrO INOTOKA M pacxope mapa Jerxo
onpenesaseTcsi NOBEPXHOCTE OXJaXKAEHHs KaK B UEJOM, TaK H [0 XOJZaM.
Uncao TpyOOK B IepBOM XOLe€:

1 - A GK rI\‘
R (1)
q.,md, !
Hucao tpy0OK B TOPH3OHTAJBHOM PAAY NEPBOro X0/ja:
—A _
P (1 —=28)CGev, (22)
Wy [ (t - dn)

Iasa BTOpOro Xo0ia oppefedsiorcss anagoruu#o, smecro (1—A), ¢, cie-
JVeT TOJbKO TMOIACTaBJSITH A, ¢a.

[Tpu waxmariaom pacnotoxenns Tpy6 Sig, onpepededdoe no (7), 1eood-
XOOUMO YMHOXKHTL eule na 1,035, npy stoM pacnodckenue tpy0 B (7) ©
% (22) nox {—d, caeayer NOHAMATHL PACCTOSAHME Mexay TpyObkamu B mep-
BOM PAIY.

3asucumoctu (1), (2) u (3) ObL1M NPOBEPELLI PACYETIIBIM TTYTeM: 11107~
HOCTb TEIJIOBOTO 1OTOKA, omnpeledeHHas no (1}, wm (2), cpaBHuBagach
¢ HJOTHOCTBIO TEMJIOBOrO NOTOKA, MOJIYYeNHOol OOLIUHLIM NYTeM: PasIebHbiN
crupefeseHdeM Ko3(h(pUUHEHTOB TEmICcOoTAAYN OT napa x cTedke no [2], ot
CTEHKH X Bofle 1o [3] (3amucmyiocts B [3] pexouvennyerest 1 B [5]) u Tep-
MUYECKOTO COMPOTHBICHHA CTEIKH, NI0CHe Uero onpeaesacs obmuit koahdu-
WHEHT Teruionepeaadn. PacxoxaeHne He npepbiano =2,8%. Pacuers npo-
BOAMJHCE TPHMEHHTEJIbHG K TPYOKAM KoijlencaTopos [4] u K yCI0BHSIM
paGOTH TPYOHBIX TIYYKOB KOIICHCATOPOB NpH lEPEBOLe na pabdory ¢ yxyia-
WeHHBIM BaKyyMoM 0 JaBieHusi okoio 0,9 Gap. yKectkie paMKu CTaTbi
He J103BOJISIIOT MOMECTHTH MATepPHat, HATIOCTPHPYIONUI 60.Tbioe COKpAlLe-
tive paboTsl 1o 3aBuckMocTam (1), (2), (3).

BuiBojan!

1. ITosayueunt dopmysast Qs clpeneIenns OCPeIHEHHbIX N0 X0AaM H 110
3CeMy IYYKY IJIOTHOCTE TeMIOBbIX NOTOKCB DU KOHAEHCAUMH Napa B ABYX-
\OOBOM TOPH30HTAJLHOM Nydke TpyO ¢ napasrielibHBIM  NOJABOAOM  T1apa
110 XOJ1aM.
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2. Ilpennaraetcs HOBbIH crocod onpeneaeHus HeOOXOAMMOIN NOBEPXHO-
CTH OXJaXKAEHHsI NPUMEHKTE/bHO K JIBYXXOA0BOMY TYHYKY € NapaiselbHbiM
110/{BOJIOM KOHAEHCHPYIOLLEro mapa.

3. @opmyast (1), (2), (3) no3roasOT NpoaHaluzupoBaTh paboTy BCero
Iyuka B 3aBUCHMOCTH OT pPa3JHYHhIX (HaKTOPOB.

JIMTEPATYPA

1. T. II. Ilurtepckux. Tpenue u remnoo6med B TypOY.JIeHTHOM NOTOKE. XUMHUECKad
NPOMBIIIIEHHOCTE, Ne 8, 1954, .

2. JI. 1. bepMmau. Ilpubauxennnlil mMetrox paciera remiooOMena HPH  KOHILEHCALY
11apa Ha Ny4YKe FOPH3OHTaNbHLIX TpYO. «TennosHepreturas, Ne 3, 1964,

3.B.C. Ileryxos, B. B. Kupuanos. K poripocy o tenmoofmene mpu TypOyaentnon
TeuelHHd KUAKOCTH B TpyBax. «Tenmosuepretura», Ne 4, 1958.

4. 1. H . Kupcados. Kounencainonsnole YCTAHOBKH. «DHeprus», 1965,

5. B. II. Ucauenko, B. A, Ocunos, A. C. Cyxomea Tenmionepepaua. «Duep-
rist», 1965.

6. JI. 0. bepwman Kospduuueur tenionepemaud mosepxincTHoro xouneicartopa. Ha-
Bectusa BTH, Ne 2, 1952,



