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HU3KOTEMIIEPATYPHBIE U [TUINEBBIE TEXHOJIOTMM B XXI BEKE

VJIK 621.565.83

MOJEJIMPOBAHUE 1 MATEMATHUYECKASI TIPOTPAMMA
PACUYETA XOJIOAWILHOI CUCTEMBI, UCITOJIL3YIOUIE
YOOEKTUBHOE U3JYUEHUE B HEBECHYIO COEPY

AIl I_[oiil,A.C. Fpaﬂoscmnﬁl, A. KepblMaKbml, A.B. Bapaﬂemcoz, AL Araur?

1 — AnMaTHHCKHN TEXHOIOTHYECKHH YHUBEPCUTET, T. AnMarsl, Pecniybnuka Kazaxcran
2 - Cankr-IletepOyprekuii  HAMOHANBHBIN HCCIEAOBATEIBCKUNA VHHBCPCHUTET HH(OPMALIMOHHBIX
TEXHOJIOTHH, MEXaHHUKU 1 onTHKH MHCTHTYT Xomoaa u Onorexnonorui, Cankt-IletepOypr, Poccus

3eMHas MOBEPXHOCTh, KaK M JIOOBIC APYrHe (PU3HUCCKUC TEJA, H3IYy4YacT B OKPYKAIOLICE MHPO-
CTPAHCTBO 3JICKTPOMATHUTHBIC BOJHBI B WH(paKpacHOM Auana3zoHe. YacTb SHEPrHH, H3Ty4acMOH 3eM-
JeH, MPOXOAUT YePe3 BCIO TONIHMHY aTMOCGEPH! H YXOIUT B KOCMHYECCKOE MPOCTPAHCTBO. YacTh 3HEPruu
oTpaxkaeTcs oT armochepsl u BosBpainacTcs. IPPEKTHBHOS HMYyUCHUE MPESACTABISLCT COOOM PA3HHILY
MEKIY COOCTBCHHBIM H3TYUCHHEM 3¢MHOH MOBEPXHOCTH M MHOTVIOLMIACMOM 36MHOH MOBEPXHOCTBIO 4a-
CTBIO MPOTHBOHU3TYUCHUS atmMocheps! [1].

Housro, xorma nputok temnosoro uanydeHus ot CoMHIA OTCYTCTBYET, 36MHAs MOBEPXHOCTh HU3TY-
YaeT SHEPruu OoNbIIe, YeM MPUHAMACT 00PATHO OT OKPYKAIOLIECH arMoc(ephl. ITO SBICHUE MOXKHO HC-
MOJb30BATh A OTBOJA TEILIOTH OT Pa3IMYHBIX CUCTEM, T.C. CO3JATh XOIOIHIBHYIO CUCTEMY, OXJIAXKIC-
HHUEC B KOTOPOH co3aaercs 3a cueT 3G ek THBHOTO u3ayducHus|2].

s ocyIIecTBICHHS IpoLecca OXIKICHI B CUCTEMaX JAHHOTO THIA HEOOXOAMMA LIUPKYIISLINL
XJAQAOHOCHUTENS YePE3 PaIUaTOPhl CUCTEMBI, TPEOVIOIAs CPABHUTEIBHO HEOOMBIINX3aTPAT SHCPrHHL.

Taxum 06pazoM, MOKHO ZOCTHYB TEMIICPATYPBI XJIAJOHOCUTEIS HIUKE, YEM V OKPYKAIOIIETO BO3-
ayxa Ha 3-10°C. Hexotopeie U3 cHCTEM VKE TIOKA3aIH Ha MPAKTHKE CBOKO PabOTOCIOCOOHOCTE B YCIIOBH-
gX Kapkoro cyxoro knnmaratora Cesepaoit Amepuxu|3, 4].

Jist pa3paboTKH CHCTEMBI OXJIAKACHUS ¢ UCTOIb30BaHUEM 3¢ (EKTUBHOTO U3Ty4YCHHS, HECOOXO U~
Ma KOJTHYCCTBCHHAS OLCHKA BETMYHHEI U3TYUCHHS.

CrniocoOrl pacueta BemTuunHbI 3(PPEKTUBHOTO H3NMYUCHHS MPEATOKECHB B paboTax MHOXKECTBA aB-
topos (Konapatsesa K. 5., Edbumosoii, Yena, [lapkepa, bpenra u Jlyiroka u ap. [1,3.4, 5, 6]).

Bce u3BectHBIC POPMYITEI MOXKHO Pa3ACIUTh HA JBE OCHOBHBIC TPYIIIIEL.

DopMyIbl MEPBOH IPYIIBI VYUTHBAIOT HE BCE MApaMETPHI, BIHIOMME HA MOTOK 3¢ dekTHBHOTO
H3TYYCHUS, YTO MOJKET BBI3BaTh OIIUOKH. DOpMYIBEl BTOPOH rpymmel TPEOYIOT 3HAYUTEIBHOTO KOIHICCT-
Ba JAHHBIX O COCTOSIHUU aTMOC(ephl B pacCMaTPpUBACMBI MOMEHT BPEMCHH, MOTYICHHE KOTOPBIX MOXKCET
OBITh CBA3aHO CO 3HAYUTCIBHBIMU TPYJHOCTAMHU.

s MHXKCHEPHOTO pacdeTa BETUYHMHB NOTOKA 3¢ QeKTHBHOTO M3nyucHUs Oblia paspaboTaHa ma-
TEMATHYECKAsA MOJAECTb U MPOrpamMma.

OOmmii BUA pacyeTHOM (HOPMYIBI HCIIONB3YEMOH B MPOTpaMMe aHATIOTHICH BHAY dopmyasl bpen-

Ta [1]
(o =0lo-Q7315+y - I\, - N +AN], (1)

[E. 0— OTHOCHUTEIBbHAS H3MYIATEIbHAS CIOCOOHOCTh MOBEPXHOCTH VCTAHOBKH,

o— nocrosiHas Crepana-bonpumana,o = 5,67-10° Br/(m*rpax’);

N — mompaBka HA Pa3sHALY MEXKIY TCMIICPATYPOH HM3TyYAIOMCH MNOBEPXHOCTH U TEMIICPATYPOH
Bo3ayXa, BT/M%;

W TemMmepaTtypa Bo3ayxa Ha BRICOTE 2 M HaJ YPOBHEM 3¢MHOH moBepxHOCTH, °C;

N— xo3dPHUIHCHT, YIUTHBAIOINN BIUSHHE COACPKAHHS BOASHOTO Napa B BO3AYXE MPH3CMHOTO
crnost atMochephl;

N— k03¢ GUIHEHT, YIUTHBAIOLIMHA BIUSIHHC 00IICH 00IaTHOCTH.

B nporpamme ucnonesyercs koadduuuent Iy, BeiseaeHHbIN 13 $hopmyasl buar Yena, T.x. oH oT1-
paxaeT pe3yapTaThl HauOOJIEE COBPEMEHHBIX HCCICAOBAHUM, HANPABICHHBIX HA ONPECICHHE MOTOKA
3¢ $EKTUBHOTO U3TIYUCHHS, U OB ONPEACNICH CNCHHANBHO A MPOCKTHPOBAHUS XOJIOAWIBHBIX CHCTEM.
[Tocne mpoBeaeHHUS HEKOTOPBIX MPEOOPA30BAHHUI OH MOYKET OBITh 3AITHCAH B BUAC!
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N, = 0,202 —0,0044 - W @

rae: W- temmeparypa TOUKH pocsl Bozayxa, °C.
Vyer BausHUS O00NMAYHOCTH HA BEIUUHMHY 3(P(HEKTHBHOIO H3IYUCHHS BBIMOIHICTCS MO MECTOAUKE,
npeaioxeHHol B padotax byaeiko MW, bepasua T.I'. u 3y6enok JLU. [1].

NGZI_CFS, 3)

rae:. F koadduueHT NOKa3pIBAOINUH, KAK H3MCHICTCS BIMSHHUC OONMAYHOCTH HAa BEAUUMHY 3P heKTHB-
HOTO M3JIyYCHUS B 3aBUCUMOCTH OT T¢OTPahUICCKOM MUPOTH MECTHOCTH, JJIS KOTOPOH MPOBOISTCS Pac-
ueThl. Ero mMoxkHO ompeaenute 1o puc. 1; 5 oOmas crencHp OOJAYHOCTH B JOSIX OT CAWHHII,
0< 5<1.

0.40 [Mnporta, °
05 10 15 20 25 300 35 40 45 50 55 60 65 70 75
Puc. 1. 3naucHns koaddunuenta FB 3aBHCHMOCTH OT TeorpapaecKoil MUPOTH

IMompaska I\ MoskeT ObiTh OIpeaeacHa mo hopmyie:

N = o[( W+273,15)* —( W-273,15)], )

rac: YW- temmepatypa u3mydaromei mosepxHocTH, °C.

Ilo pe3yiabTaramM BBIYHCIICHUHA AL XOJIOAUIBbHBIX CUCTCM, MOXKHO CKasaThb, UTO CPCAHIONO 3a HOYb
BC/IMIUHY S(I)q)eKTI/IBHOI‘O HU3TYUCHUA C ,Z[OCTaTO‘IHOﬁ CTCIICHBIO TOYHOCTU MOXHO PpPacCUHUTBIBATH IIO
CpeaHeH HOYHOH TEMIICPATYPE BO3AYXa, CPSAHCH TEMICPATyPE TOUKH POCH U OOJIATHOCTH.

Temnepatypa H3Iy4aromed TOBEPXHOCTH MPH 3TOM MOKET OBITh PACCUNTAHA KaK PA3HOCTh MEIKIY
TEMIICPATYPOH XJIaJOHOCUTE B aKKyMYILITOPE XOJNOJA B HAYAIE MPOLECCa OXIKICHUS U OKUAACMOM
BCJIMUMHOU OXJTAKIACHH, OHpC,Z[CJ'IHeMOI\/'I B 3aBUCUMOCTHU OT CMKOCTH AKKyMYJIATOPA:

ALV
W=y 2‘ (5)

i (N W— CpeaHsIsl HOYHAS TeMIepaTypa uanydaromei nosepxuocty, °C; W— TeMIIeparypa Xia-

JAOHOCHTEIS B aKKyMy/IATOPE XOJI0JA B HAUaIC MPOLECCA OXMKACHHUS; Af, \- BeIMYHHA OXIKICHHS aK-

KYMVJISITOPA XOJIOJ2 3a HOUb, ompeacnseMas Kak (YHKIHI OT OTHOLICHHS — pacCUMTAHHAS 3apaHce
p
JUTS KOHKPETHOH MOJACTH paguaTopa MpH UCTIONB30BAaHUN B CHCTEME ONPEACICHHOTO BUAA XJIATOHOCUTE-
m; 0, — Macca XJTaJA0HOCUTENS B aKKYMYJIATOPE XOJOAA, KT; ), — IUIOMAb H3TyYArOmEH MOBEPXHOCTH
paguaTopa, M’
Hrzxe mpeacrasnen rpadux m3venenns A Wi paauaropa c#,=0,7mpu paboTe B YCIOBHAX JTETHETO
kauMata r. AnMatel. B kadecTBe XnagoHOCUTENS B JAHHOM CITy4ae UCMONIb3VeTCs 0ObIMHA BOAA.
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Puc. 2. 3aBUCUMOCTE ITIOHUKEHUA TEMIICPATYPLI B aKKYMVYJISATOPC XOJIoJAa 38 HOYL OT OTHOMICHWS MacChl
XJIaAOHOCUTECI K IO AN painaTopoB

2
OO0mmee KOMMYECTBO XOIOAA,IOTYUCHHOE 33 HOUL ¢ | M~ paanatopa(3deKTHBHYIO XOI0I0TIPOU3-
BOAUTEJIBHOCTB), MOXKHO ONPEACIUTD 1O hopMyIIc:

4=3,6- (L,(WW, W, 5-7,-7. -7, (6)
TOC. Ty— MPOAOLKUTCIBHOCTE HOYH, U, W CpeHHSA 33 HOUb TCMIICPATypa BO3AyXa 3a HOYb, °C;7W—

CpemHss TeMIepaTypa TOukH pockl, °C; 5 cpeaHee 3HadeHHME oOmiel obmaunocTH; #7,— oOmui KI1J]
paguaTopa, KOTOPBIH MPEACTABIET COOOM OTHOWICHHE KOIMYECTBA TEILIOTHI, KOTOPOE 3a0HpaeTcs OT
XJIAJOHOCHTEIISL B PAIHATOPE B CAMHHIYY BPSMCHH, K TCOPCTUUCCKH-BO3MOXKHON BearmanHe 3¢ dekTHBHO-
r0 U3MYYCHUS, /— KOAPUILMCHT, VIUTHIBAIOIINI TSIUIONMPHTOKU K XJIAJOHOCHTEIIIO MPH €r0 TPAHCIOP-
THPOBAHMU JO AKKYMYJISTOPA XOJI0AA.

Tak kak B IporpaMme HCIOJIB3YIOTCS SMIUPUUCCKUS (Gopmyiisl pacueTa >PPESKTUBHOIO HU3IyUC-
HHS, CIICAYCT YYUTBIBATh, YTO HAMOOJBINYIO TOYHOCTE MMCIOT PE3YJIBTATH BBIYHCICHHHA ISl MTOJOXKH-
TEIBHBIX 3HAUCHUH TEMIICPATYPBl BO3AYXa M H3IYUAOIICH MOBEpXHOCTH[7].

OmucanHasi METOIUKA JACT YAOBJICTBOPUTCIBHBIC PE3YJIbTAThl, TOYHOCTh KOTOPBIX JOCTATOYHA
JUISL PeIICHMS MPAKTHIECKUX 337a4 MPH PACUeTe OXKUAAEMOTO OXNIKIAomero 3¢gGhexra XomouIbHbIX
CHCTEM IO CPEAHUM 3HAUCHUSIM MAPaMETPOB aTMOC(EPHOTO BO3AyXa 3a HECKOIBKO AHEH.
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