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I1ccJIe,IJ;oBaHMe npou;ecca KOH,IJ;eHCau;nn
BO,rwHOrO napa Ha MO,IJ;eJIMKOHTaKTHOrO arrrrapaTa

c peryJI5IpHOH opOlliaeMOH HaCa)J;KOH
,II..B. BHHOfPA,ll,OB, KaHa. meXH. HayK B.T. TIJIOTHHKOB

CaHKm-Jlemep6YP2cKUU 20cyaapcmeeHHbiu yHueepcumem HU3KomeMnepamypHbIX U nUUI,eebix mexHon2uu

The effective apparatuses for some conditions of use of water-vapor heat
pumps are contact apparatuses with regular packing. Results of
investigations of the process of condensation of water vapor on the model
of a contact apparatus with the promising regular sprayed packing developed
at the State institute of nitrogen industry are considered in the article.

L(JUI HeKOTopbIX YCJIOBl1M pa60TbI napOBo.n:5IHbIX

TenJIOBbIX HaCOCOB Ha1160JIee 3ePcj:leKTl1BHbl KOHTaKT-

Hble annapaTbl C perYJI5IpHOM HaCa,LJ,KoM. O,LJ,HOM113

nepCneKTl1BHbIX 5IBJI5IeTC5I ITJlOCKOnapaJIJIeJIbHa5I Ha-

Ca)];Ka C Typ6YJIH3aTOpaMH, pa3pa60TaHHa5I B focy.n:ap-

CTBeHHOM HHCTl1TyTe a30THOM npOMbIlliJIeHHOCTl1

(pHC. I). OCHOBHble ee xapaKTepl1CTl1Kl1:

VK03cPcj:lH~HeHT nop03HOCTl1 E = 0,93;

Vy.n:eJIbHa5I nOBepXHOCTb a = 132,2 M2/M3;

V3KBHBaJIeHTHbIM .n:l1aMeTp d~KB=0,02826 M.

TIpel1Myw,ecTBaMl1 TaKOM HaCa)];Kl1 5IBJI5IIOTC5IHarpeB

cpe.n:bl ,LJ,O27°C, MaJIaJI y.n:eJIbHa5I Macca, OTHOCl1TeJIb-

HO BbICOKa5I y.n:eJIbHa5I nOBepXHOCTb 11 nop03HOCTb,

TeXHOJIOrW-IHOCTb C60pKH H MOHTa)l(a. L(onOJIHl1TeJIb-

Hble CBe,LJ,eHH5Ino a3po.n:l1HaMl1LJeCKl1M 11 rl1.n:po.n:l1Ha-

Ml1LJeCKHM xapaKTepl1CTl1KaM paCCMaTpl1BaeMOM Ha-

Ca)];KH npHBe,LJ,eHbI B [1, 2].

OCHOBHOM CJIO)l(HOCTbIO npouecca KOH.n:eHCall,l1l1

BO,LJ,5IHOrOnapa 5IBJI5IeTC5I HeB03MO)I(}JOCTb TeOpeTl1LJeC-

KH npe,LJ,CKa3aTb cj:lOpMy 11,LJ,Bl1)I(em-Ie3JIeMeHTOB KOH-

Puc. J. 06U1,uu eua nnocKOnapanJlenbHOU HacaaKU
c myp6ynu3amopaMu

TaKTl1pYIOrul1X cpe.n:, 113MeHeHl1e cj:lOPMbl (KanJI5I,

CTPY5I, nJIeHKa) B 3aBl1Cl1MOCTH OT rl1,LJ,po.n:l1HaMl1LJeC-

Koro pe)l(l1Ma B JII060M MOMeHT BpeMeHl1 11 CeLJeHl15I

annapaTa. 113-3a OTCYTCTBH5I,LJ,OCTOBepHbIX.n:aHHbIX no

KOH,LJ,eHCaUHHBO,LJ,5IHOrOnapa B annapaTaX C TaKOM Ha-

ca.n:KoM 6bIJIl1 npOBe.n:eHbI 3KCnepl1MeHTaJIbHble HC-

CJIe.n:OBaHl15I.

CxeMa 3KCnepl1MeHTaJIbHOrO CTeH,LJ,anpe.n:cTaBJIeHa

Ha pHC. 2.

CTeH,LJ,COCTOl1T 113 Kopnyca MO,LJ,eJIbHOrO annapaTa

3, caMOBcaCbIBaIOruero Hacoca 1, BaK)'YMHoro Hacoca

5, naporeHepaTopa 8. BHYTPH BepTl1KaJIbHO pacnOJIO-

)I(eHHOrO Kopnyca annapaTa BMOHTl1pOBaHbI 18 CJIOeB

l1cCJIe,LJ,yeMoMHaCa)];Kl1 10 C o6rueM BbICOTOM 6JIOKa 1 M

y
Puc.2. CxeMa 3KcnepWdeHmanbH020 cmeHaa aJlfl

uccneaOeaHUJI 2UapOaUHaMU'IecK020 conpomUeneHUJI
opouweMOU HacaaKU:

] - caMoecaCblealOUI,UU Hacoc; 2, 6, 9 - pe2ynupylOUI,ue
eeHmUJlU; 3 - Kopnyc MOaenbHo2o annapama;

4 - eaKyyMMemp; 5 - eaKYYMHbiU Hacoc; 7 - pacXOaOMep;
8 - nap02eHepamop; ]0 - 6J10K uccJleayeMou HacaaKU



l1lll1aMCTpOM 0,22 M. XapaKTcp llBIDKCHl151CPCll - npo-
Tl1BOTOK.OXJIa)K)lalOll.I,a51BOlla nOllaCTC5I HaCOCOM B BCp-

XHIOIOqaCTh annapaTa QCPC3 rpynny <pOpCyHOK. BOll5l-

HOH nap, 06pa30BaBllIl1HC5I B naporCHcpaTOpc, nocTy-

naCT B l1CCJICllYCMhIHannapaT HIDKC 6JIOKa HaCa,lUili.
YCA06Wl npOBeaeHWl 3KcnepUMeHma:

TeMnepaTypa
KOH.UeHcaUMM fK, °C 46,3 ...96,5
TeMnepaTypa HarpeBa BO.n:bI
B annapaTe fw' °C 3,5...27,4
Y.n:eJIbHbIH MaCCOBbIH pacxo.n:
)I(Jf.n:KOCTM WJ!(> Kf/(C'M2) 2,39,..15,8
Y.n:eJIbHbIH MaCCOBbIH pacxo.n:

napa Wn, Kf/(C'M2) (8,55,..12,60) .10-2

B XOllC 3KCnCpl1MCHTa 113MCP5lJIl1CJICllYlOll.I,l1Cnapa-

MCTphI:

,/ TCMncpaTypy OKpyxalOll.I,CrO B03llyxa - JIa60pa-

TOPHhIM TCpMOMCTpOM C TOqHOCThlO 0,1 DC;

,/ 06bCMHhIH pacxOll OXJIa)K)laIOIUCH BOllhI, nOllaBa-

CMOH B annapaT, - 3JICKTpOMarHl1THhIM pacxolloMC-
pOM MP-5I (KJIacc TOqHOCTl1 1,0);

,/ TCMncpaTypy nOTOKOB Ha BXOllC 11 BhIXOllC anna-

pam, B 30Hllax, YCTaHOBJICHHhIXCBCpXy 11CH113YOT6JIo-
Ka HaCMKl1 - MCllh-KOHCTaHTaHOBhIMl1 TcpMonapa-

Ml1 11 BTOPl1qHhIM rrpc06pa30BaTCJICM (IJ,l1<PPOBhIM

KOM611Hl1pOBaHHhIM rrp1160pOM 1II,30I-2);

,/ BaKYYM B KOHTaKTHOM arrrrapaTC 11naporCHcpaTO-

pc - BaKYYMMCTpOM KJIacca TOqHOCTl1 0,4;
,/ 6apOMCTpl1qCCKOC llaBJICHl1C;

,/ MOll.l,HOCThHarpcBaTCJICH rraporCHcpaTopa.

CPCllHl1H K03<P<P11IJ,l1CHTTCrrJIOOTllaql1 B )l(l1llKOH

<pa3c npl1 KOHllCHCaIJ,l1l1 B annapaTC onpClleJICH no

MCTOllY,OCHOBaHHoMy Ha yqCTC npOIJ,CCca C ncpCMCH-

HOH MaCCOH 11 Ql1CJIC Clll1Hl1IJ, ncpCHoca. PC3YJIhTaThI

3KCnCpl1MCHTa 06pa60TaHhI B Bl1llC 3aBl1Cl1MOCTl1:

St =762·1Q-4Re-{),5pr-{),5 (1)
)K' )f()I( ,

r,llC StJl( = uJI(ab/(4cv• WJI()- TCnJIOBOH KPl1TCPl1H CTaH-

TOHa;

8 = (v~ /9,81)°,3333 - npl1BCllCHHa51 TOJIll.I,l1Ha CTC-

KalOll.I,CH nJICHKl1, M;

all( - CPC,llHl1H K03<P<P11IJ,l1CHT TCnJIOOTllaql1 B

)l(MllKOH <pa3C, BT/(M2·K);

Cp", - YllCJIhHa51 11306apHa51 TCnJIOCMKOCTh )l(l1ll-

KOCTl1, K)],)I(/(Kr·K);

WlI( - KHHCMaTl1qCCKl1H K03<P<P11IJ,l1CHTB5I3KOCTl1
)l(l1llKOCTl1, M2/C;

ReJl( = 4WJI( /(af..lJl() - KPl1TCPl1H PCHHOJIhllCa ,llJI5I

)l(l1llKOCTl1;

f..lll(- ,llMHaMl1QCCKl1H K03<P<Pl1UMCHT B5I3KOCTl1

)l(HllKOCTM, ITa·c;

Ln(StJl(Pr~5 )
-9,5

PI", = Il",C p", / AJI(- TCnJIOBOH KPMTCpMH ITpaH,llT-
JI5I ,llJI5I )l(l1,llKOCTl1;

11.)1( - K03<P<P11IJ,MCHT TCnJIOnpOBOllHOCTl1 ,llJI5I

)l(HllKOCTl1, BT/(M·K).

3aBl1Cl1MOCTh KOMITJICKCaLn(S~· PIli( -0,5) OT Ln(Rc)I()

npCllCTaBJICHa Ha Pl1C. 3. CPC,llHCKBMpaTl1qHOC OTKJIO-

HCHl1C 3KCnCpl1MCHTaJIhHhIX llaHHhIX no K03<P<PMIJ,11-

CHTy TCnJIOOTllaql1 13 %. MaKCMMaJIhHOC OTKJIOHC-

HMC HC npCBhIliiaCT 27 %.
MHOrl1Ml1 l1CCJICllOBaHl151Ml1 yCTaHOBJICH <paKT, qTO

npl1 KOH,llCHCaUl1M BOll5lHOro napa B OTCyTCTBl1C HC-

KOHllCHCl1PYlOll.I,l1XC5Ira30B npouccc JIl1Ml1Tl1PYCT co-

npOTl1BJICHl1C B )l(HllKOH <pa3c. )lJI5I paCCMaTpl1BaeMO-

ro npOIJ,CCca TCOpl151nOll06M5I,llaeT 06mylO <pOpMy KpM-

TepMaJIhHOrO ypaBHCHl151 [3 -6]:
StlK = !CRelK,Ren,PrlK, We, Ku), (2)

rlle Ren - Kpl1TCpMH PCHHOJIhllCa llJI5I napa;

Wc - KPMTCPMH Be6epa;
Ku - KPl1TCPl1H <pa30Boro ncpCXO,lla.

3KcnepMMcHThI npOBOllMJIM npM nOJIHOH KOH,llCH-

CaIJ,MMBOll5lHOrO napa. BJIl151HMe 113MeHeHMH ero CKO-

POCTl1 Ha CPCllHl1H K03<P<Pl1Ul1CHT TCnJIOOT,llaqM B lll1-

ana30He npOBelleHHhIX l1CCJICllOBaHl1H He OKa3aJIOCh
cYll.l,eCTBeHHhIM. IT03TOMY Kpl1TepMaJIhHOC ypaBHcHMC

(2) ynpOll.l,CHO llO <pOPMhI ypaBHeHl151 (1).
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