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OCHOBbI aBTOMaTMQeCKOrO peryJIMpOBaHIDI pa60TbI

aBTOM06MJIbHOrO KOH,n;MIJ;MOHepa
KaHa. meXH. HayK B. n. XOXPHKOB

Pocmo6cKuu uHcmumym n06blUleHUJI K6aJlurpuKall,UU Kaap06 Afl K
H. A. XOXPHKOBA

A306o- 'fepHoMOpCKaJl zocyaapcm6eHHafi aZpOUHJlCeHepHafi aKaaeMUfi

A set of equations being the algorithm of the automatic control of operation
of the car conditioner is presented. Analysis of the set of equations was
carried out on the thermal model "air conditioner - cabin,,_

ABTOM06HJIbHble KOH)J,HQHOHepbI npe)J,Ha3HalJeHbI )J,JI5I

C03)J,aHH5I KOMcPOpTHbIX yCJIOBHM B CaJIOHe aBTOM06HJI5I

nyTeM OXJIa)J()J,eHH5I B03)J,yxa, nO)J,aBaeMoro B CaJIOH, y)J,a-

JIeHH5I H3 Hero BJIarH 11 pacnpe)J,eJIeHH51 B03)J,yxa B COOT-

BeTCTBI1H C caHHTapHbIMI1 TPe60BaHH5IMH. Ha pHC. 1 npe)J,-

CTaBJIeHa npHHQHnHaJIbHa51 cxeMa yCTaHOBKH KOH)J,HQI10-

Hepa B aBTOM0611JJe Mercedes-Benz 350S. ABTOM06I1JIb-

HbIM KOH)J,I1QHOHep BKJJIOlJaeT XOJJO)J,I1JJbHyIO MaIlIHHY, co-

CT05lllI,YIO 113 KOMnpeccopa, KOH)J,eHcaTopa, peCHBepa, HC-

napHTeJJ5I H npl160pOB KOHTpOJJ5I H peryJJHpOBaHH5I.

B HaCT05lllI,ee BpeM5I B 06JJaCTH aBTOMaTHlJeCKOrO pery-

JIl1pOBaHI151 pa60TbI aBTOM0611JJbHOrO KOH)J,I1U)lOHepa npo-

HCXO)J,HT nepeCMOTp aJIrOpl1TMOB ynpaBJJeHI151, CTPYKTYP

11 COCTaBOB TeXHl1lJeCKI1X cpe)J,CTB peryJIHpOBaHH5I, pac-

npe)J,eJJeHI151 cPYHKQHM KOHTpOJJ5I, peryJIHpOBaHH5I H yn-

paBJIeHH5I, 06beMOBI1 cnoc060B npe)J,CTaBJIeHH5I I1HcPOP-

MaQHH, pOJJH MaTeMaTl1lJeCKI1X MO)J,eJIeM H MO)J,eJJl1pOBa-

HH5I. 3TO B nepBylO OlJepe)J,b 06yCJJOBJIeHO IlIHpOKHM HC-

r!

Puc.1. flpUHII,UnUGJlbHafi cxeMa ycmaHo6Ku KOHaUII,UOHepa 6
a6mOM06uJle «Mepceaec-EeHII, 350 C»:
1- KOMnpeccop; 2 - KOHaeHcamop; 3 - menJl006MeHHuK

J/,BC; 4 - 6eHmUJlJlmOp; 5 - peCU6ep; 6 - 6eHmUJlJlmOp
ucnapumeJlfl (omonumeJlJl); 7 - 3aCJIOHKU 603aYX060aa;
8- COnJl06ble ae¢JleKmOpbl 06aY6a 6emp060Z0 cmeKJIa;
9 - ucnapume.nb; 10 - omOnUmeJlb; 11- Kopnyc;
12 - 3aCJIOHKU 603ayxopacnpeaeJlumeJlJl; 13 - 14 - Kpy2JIble

ae¢JleKmOpbl

nOJIb30BamieM MHHI1- H MI1Kp03BM, MI1Kpo:meKTpOHI1KH,

cneQHaJIbHbIX BbIlIHCJIHTeJJbHbIX KOMIIJJeKCOB Ha OCHOBe

MI1HH-3BM. KpoMe Toro, HCnOJIb30BaHI1e MHKp03JJeKTpO-

HHKI1, HOBeMIlIHx npH60pOB H yCTPOMCTB aBTOMaTHKH no-

3BOJI5IeT C03)J,aTb TaK Ha3bIBaeMble BCTpoeHHble CI1CTe-

MbI aBTOMaTHlJeCKOrO peryJJHpOBaHH5I, COCTaBJJ5IlOllI,He

e)J,HHoe QeJIoe C KOH)J,HQHOHepOM H CaJJOHOM.

HaH60JIee KOMnaKTHbIMI1 51BJI5IlOTC5I CHCTeMbI aBTOMa-

THlJeCKOrO peryJIl1pOBaHH5I C HCnOJIb30BaHHeM MHKponpo-

QeccopoB . .D:JI5IpeaJIH3aQHI1 KOHKpeTHOH JIOrHKI1 ynpaBJIe-

HH5I B 3TOM CJJY'·-Iae npl1MeH5IlOT cneQl1aJIbHble nporpaM-

MbI, a )J,JI5I H3MeHeHH5I HJII1 cOBepllIeHcTBOBaHH5I CHCTeMbI

peryJJHpOBaHH5I - HOBbIe nporpaMMbI 6e3 BHeCeHH5I 113Me-

HeHHH B KOHCTPYKQHlO KOH)J,HQHOHepa. MHKpOnpOQeCCOpbI

060py)J,ylOTC5I HH)J,HKaTopaMH COCT05lHH5I C nporpaMMOH

nepHO)J,l1l1eCKOM IIpOBepKH pa60Tocnoc06HOCTI1 CI1CTeMbI

Puc. 2. flpUHII,UnUaJlbHafi cxeMa CUCmeMbl a6mOMamU'1eCKOZO
pezyJlupo6aHufi pa60mbl a6mOM06uJlbHOZO KOHaUII,UOHepa:
1- KpaH nOaa'1u 60abl 6 omOnUmeJlb; 2 - Kopnyc;
3 - COnJl060U ae¢JleKmOp; 4, 7, 8, 11 - UIGZ06ble
3J1eKmpOa6uzame.nu; 5, 6 - 603aYX060abl;
9 - MUKpOnpOll,eccop; 10 -aam'1UKU (me.Mnepamypbl,
CKopocmu U 6J1a:J/CHocmu 603ayxa, '1aCmOmbI6paut,eHUfi
6eHmUJlflmOpa, KOMnpeccopa U ap.); 12- 6eHmUJlJlmOp
ucnapumeJlfl; 13 - 603ayx03a6opHuK; 14 -ucnapUmeJlb



peryJIHpOBaHlliI. I1pH 3TOM MHKpOnpO~eccop cnoc06eH

BbI,AaBaTbCHrHaJI nOTpe6HTemO B He06xo,AHMOM ,AJIjJHerO

BH,AeH C BbICOKOMTOqHOCTblO npe06pa30BaHHjJ.

B npe,ACTaBJIeHHOMHa pHC. 2 npHH~nHaJIbHOM cxeMe~H-

CTeMbI aBTOMaTHqeCKOrOperyJIHpOBaHlliI pa60TbI aBTOMO-

6HJlbHOro KO~OHepa, pa3pa60TaHH0M <pHpMOM«J(H3eJIb-

KHKH» (5InOHllil), HCnOJIHHTeJIbHbleMeXaHH3MhI, coewmeH-

Hble C rnarOBbIMH 3JIeKTpO,ABHraTeJIjJMH, H3MeHjJIOT nOJIO-

)J(eHHe3aCJIOHOKB B03,AyxOBO,AaXaBTOM06HJIhHoro KOH,AH-

UHoHepa H qaCTory Bpall.\eHlliI BeHTHJIjJTopa HcnapHTeJIjJ no

CHrHaJIaM, Bblpa6aTbIBaeMbIM B MHKponpo~eccope.

Ha pHC. 3 npe,ACTaBJIeHa 6JIOK-CXeMa aJIrOpHTMa yn-

paBJIeHlliI 3aCJIOHKaMH H qaCTOTOMBpall.\eHHjJ.

,Z:(JIj{nOMep)J(aHHjJ KOM<pOpTHOMTeMneparypbI B03,Ayxa

B CaJIOHeaBTOM06HJIjJB MHKponpo~eccop nocrynalOT CHr-

HaJIbi OT ,AaTqHKOBTeMneparyphI B03,Ayxa B CaJIOHe H Ha-

pY)J(Horo B03,Ayxa, HHTeHCHBHOCTHCOJIHeqHOMpa,AHa~HH,

qaCTOThI Bpall.\eHlliI BeHTHJIjJTopa HcnapHTeJIjJ, KOMnpec-

copa, TeMneparyphI nOBepxHocTeM Tpy60K HcnapHTeJIjJ

H ,Ap. Ha OCHOBe3THX ,AaHHbIX BblqHCJIjJeTCjJ CTeneHh OT-

KphITlliI 3aCJIOHKHB B03,AyxoBO,Ae HJIH qaCTOTa Bpall.\eHlliI

BeHTHJIjJTOpa,AJIjJ06eCneqeHlliI He06xo,AHMOM (KOM<pOpT-

HOM)TeMneparypbl B03,Ayxa B CaJIOHe.

,Z:(JIjJaBTOMaTHqeCKOrO peryJIHpOBaHHjJ pa60TbI KOH,AH-

UHOHepa HCnOJIb3YlOTCJIe,AyIOll.\He BH,AbIynpaBJIeHHjJ:

H3MeHeHHe CTeneHH OTKphITHjJ 3aCJIOHKH B B03,AyXOBO-

,Ae H COOTBeTCTBeHHOpaCXO,AaB03,Ayxa, nporne,Arnero qe-

pe3 HcnapHTeJIh;

H3MeHeHHe qaCTOThI Bpall.\eHHjJ pa60qero KOJIeCa BeH-

THJIjJTopa HcnapHTeJIjJ;

BKJIlOqeHHe H BhIKJIlOqeHHe 3JIeKTpOMarHHTHoM My<pTbI

npHBO,AaKOMnpeccopa;

ITO.ll60p rrepeMeHHbIX rrapaMeTPOB, BXOMJUHX B

cHcTeMy ypaBHeHHH

BBO.ll rrOKa3aHHH .llaTqHKOB, YCTaHOBJIeHHblX B

aBTOMo6illIe B MHK 3BM

BbI60p pe)l(HMa aBTOMaTHqeCKOrO peryJlI1pOBaHlliI

pa60TbI KOH,llHUHOHepa

BbNHCJleHHe CTerreHH OTKpbITlliI 3aCJlOHOK,BeJlHQHHbI

H3MeHeHlliI QaCTOTbI BpaJUeHHlI

Puc. 3. EJlOK-CXeMa aJlZOpUmMa a8mOMamUlteCKOZO

pezyJlupo8aHUfi pa60mbl KOHiJuj{uoHepa

nepeKJIlOqeHHe nocrynneHlliI B03,Ayxa B HcnapHTeJIh CHa-

PY)l(H aBTOM06HJIjJ HJIH H3 CaJIOHa(qaCTHqHM HJIH nOJIHajJ

pe~HpKYJIjJ~HjJ B03,Ayxa).

Ka)I(,AhIM BH,A ynpaBJIeHlliI CBjJ3aH C OT,AeJIhHhIMH 3JIe-

MeHTaMH KOH,AH~HOHepa H BO MHorOM 3aBHCHT OT HX xa-

paKTepHCTHK (BpeMjJ cpa6aThIBaHHjJ, nJIaBHOCTh peryJIH-

po~, JIHHeMHOcTh xapaKTepHCTHKH H ,Ap.). O,AHaKOrnaB-

HM np06JIeMa aBTOMaTHqeCKOrO peryJIHpOBaHHR - 3TO

HecTa~HoHapHocTh OTKJIHKaB MHKponpo~eccope. OXJI~-

,AeHHe B03.llyxa B aBTOM06HJIhHOM KOH.llH~HOHepe oCYll.\e-

CTBJIjJeTCjJB HecTa~HoHapHoM pe)l(HMe, qTO CBjJ3aHOC H3-

MeHeHHeM CKOpOCTH aBTOM06HJIjJ H COOTBeTCTBeHHOH3-

MeHeHHeM CKOpOCTH Hapy)J(Horo B03,Ayxa Hero paCXO,Aa

(HH<pHJIhTpaUHjJ B03.n;yxa), H3MeHeHHeM TeMneparyphI H

OTHOCHTeJIhHOMBJl~OCTH Hapy)J(HOro B03,Ayxa, HHTeHCHB-

HOCTHCOJIHeqHOMpa.n;Ha~HH, qaCTOThI Bpall.\eHlliI KOMnpec-

copa B 3aBHCHMOCTH OT qaCTOThI Bpall.\eHHjJ KOJIeHqaToro

BaJIa ,Z:(BC, OT KOToporo npHBo.n;HTCR BO Bpall.\eHHe KOMn-

peccop, H3MeHeHHeM qaCTOThI Bpall.\eHlliI BeHTHJIjJTopa HC-

napHTeJIjJ B CBjJ3HC H3MeHeHHeM HanpjJ)I(eHlliI B 60pTOBOM

CeTH, H3MeHeHHeM TennOBoro pe)I(HMa HCnapHTem npH 06-

pa60TKe BJI~HOrO B03,Ayxa H .n;p.

B pa60Tax [1, 2] npe.n;CTaBJIeHa TenJIOBM Mo.n;eJIb«KOH-

.n;H~HOHep - Ka6HHa», n03BOJIjJlOll.\ajJ B e,AHHOM<PYHK~HO-

HaJIbHOM 3aBHCHMOCTH yqHThIBaTh B03.n;eMcTBHe Ha TeM-

Qeparypy B03.n;yxa H CTeHOK BHYTpH CaJIOHa aBTOM06HJIjJ

MHorHX napaMeTpOB, a TaK)J(e6JIOK-CXeMa nporpaMMbI pac-

qeTa CHCTeMbI ypaBHeHHM HecTa~HoHapHoro TenJIOBOrO

npo~ecca B CaJIOHe, KOTOpM MO)J(eT 6bITb HCnOJIb30BaHa

KaK aJIrOpHTM B MHKponpo~eccope aBTOMaTHqeCKoro pe-

ryJIHpOBaHHjJ pa60TbI KOH.n;H~HoHepa. O,AHaKO OCHOB-

HYIO nporpaMMY, onHCbIBalOl1.lY1OperneHHe CHCTeMbIypaB-

HeHHM, ~eJIeC006pa3Ho COCTaBJIjJTbH3 cTaH.n;apTHbIx no,A-

nporpaMM, BblqHCJIjJlOll.\HX 3HaqeHHjJ 3JIeMeHTapHhIx <PYH-

KUHM, peaJIH3YIOll.\HX onepa~HH JIHHeMHOMaJIre6pbI, qHC-

JIeHHbIe MeTO,AbIHHTerpHpoBaHlliI H ,AH<p<pepeH~HpoBaHHjJ

<PYHK~HM,HHTerpHpoBaHHe ,AH<p<pepeH~HaJIbHbIX ypaBHe-

HHM H T. n.

KpoMe Toro, npH COCTaBJIeHHHnporpaMMbI He06xo,AHMO

yqHTbIBaTb, qTO CHrHaJIbI TeMneparypHblx, CKOpOCTHbIX

.n;aTqHKOB, .n;aTqHKOBHHTeHCHBHOCTH COJIHeqHOM pa.n;Ha-

~HH H J1.p.npe.n;cTaBJIjJlOT 06hlqHO aHaJIOrOBhIe BeJIHqHHbI

H .n;JIjJHCnOJIh30BaHHjJ HX B MHKponpo~eccope He06xo,AH-

MO npe06pa30BaTh HX B ,AHCKpeTHhle (npephIBHcThIe) Be-

JIHqHHbI, HanpHMep, C nOMOll.\blO aHaJIOrO-~H<PPOBbIX npe-

06pa30BaTeJIeM, TaK)J(e HCnOJIb3YIOll.\HX MHKp03BM, qTO

CBjJ3aHOC «OTCTaBaHHeM» nOKa3aHHjJ .n;aTqHKa OT BblqHC-

JIeHHOrO nepeMeHHoro napaMeTpa.

B CBjJ3HC 3THM CHCTeMa ypaBHeHHM, npe.n;cTaBJIeHHM B

[2], 6bIJIa npe06pa30BaHa C yqeTOM Toro, qTO nOCJIe.n;OBa-

TeJIbHOCTb perneHHjJ no onpe,AeJIeHHIO TeMneparypbI B03-



.l(yxa B CaJIOHeHeB03MO)l(Ha 6e3 BbIlJHCJIeHHSITeMnepaTy-

pbI B03.l(yXa KaK Ha BbIXO)J,eH3 HCnapHTeJIjj, TaK H Ha BbI-

xO)J,eH3 B03.l(yXOpaCnpe)J,eJIHTeJISI.,n:OHaCTOjjmero BpeMe-

HH TaKajj 3a)J,alJa nepe)J, npOeKTHpOBmHKaMH aBTOM06H-

JIeH He CTaBHJIaCb. C YlJeTOM :noro CHCTeMa ypaBHeHHH

HMeeT CJIe)J,ylOmHHBH)J,:

II

IaB;S;(Tn~ - T8)+ N(l86 -1,8T.,) + (l-11,)IU +
;=1

0, 50;CiH . dTn: / d't = aHi (T
H

- T~) + acq ci + a pq pi -

-A; (1;,~- 1;,~)/ 0;;

0, 50;c;H . dTn~/ d't = A; (1;,: - Tn~)/ 0; +
II

+I [S;(Dcqc; + Dpqp;)aiPi /IS;OCB -aB;(Tn~ - T.J],
;=1

r)J,e c , p , V, T, d - COOTBeTCTBeHHO TenJIOeMKOCTb

[~i (Kr.Dc)], ~JIOTHOCTb (Kr/M3), o6beM (M3), TeM-

neparypa (OC), BJIarOCO)J,ep)l(aHHe B03)J,yxa B CaJIOHe

aBTOM06HJISI(Kr/Kr);

't, n, N - COOTBeTCTBeHHOBpeMSI (c), lJHCJIOTenJIOne-

pe)J,aromHX CTeHOK Ka6HHbI aBTOM06HJISI, lJHCJIOJIIO-

)J,eHB CaJIOHe;

Cn - TeI1JIOeMKOCTbBO)J,SlHbIXnapOB, Haxo,nSlIl.\HXCSIB

B03)J,yxe CaJIOHa,,LVKI{ Kr' DC).

a
p

' a
H

- K03<P<I)H~HeHTblTenJIOOT)J,alJHBHyTpeHHeH H

Hapy)l(HoH nOBepXHOCTeH Ka6HHbI, BT/(M2.OC):

a = 5,4 + 36W, a = (3,5 ...7,5) wo.s;
B 8 H H

UI., U--:l - CKOpOCTHB03)J,yxa BHyTpH Ka6HHbI B6JIH3H

CTeHOKCaJIOHaH cHapy)I(H Ka6HHbI (BKJIIOlJM CKOpOCTb

aBTOM06HJISI), M/C;

1;,8, T:- TeMneparypa COOTBeTCTBeHHOBHYTpeHHeH

H Hapy)f(HOH nOBepXHOCTeH CTeHOKKa6HHbI, DC;

11, I, U - COOTBeTCTBeHHOKn,n: 3JIeKTpoo6opy)J,oBa-

HHSI,yCTaHOBJIeHHOrO B Ka6HHe, CHJIa nOTpe6JISIeMO-

ro TOKa (A), HanpSl)l(eHHe B 60pTOBOH ceTH (B):

QHH<I> - TenJIOTa, nocrynaIOmaSi B Ka6HHY C HH<pHJIbT-

pa~HeH Hapy)l(Horo B03)J,yxa (BT):

Q =cp{T -T) W· 00141:0,6{I-L 1:0,6/ W· 0 032)'
HHQ> B 8 H B H ' "'=' 8 ~ H' ,

~ - OTHoweHHe nJIOll.\a)J,HOTBepCTHH B HenJIOTHOCTSIX

Ka6HHbI K nJIOll.\a)J,l1CelJeHHH nOTOKOBB03)J,yxa Ha BXO-

)J,e B OTBepCTHSI(~ = 0,1 ...0,5);
L

p
- pacxo)J, HH<I)HJIbTpa~HoHHoro B03)J,yxa, M3/C;

T
H
-TeMneparypa Hapy)l(Horo B03)J,yxa, DC:

T =A, -A2 (sin 15't + cos 15't);
H C C

AI' A2 - K03<P<PH~HeHTbI,YlJHTbIBaIOmHe BpeMSI ro)J,a

H KJIHMaTHlJecKYIO 30Hy ()J,JISICeBepHoro KaBKa3a B

HIOJIe A = 28 3 DC- A = 4 25 DC)'1 ' , 2' ,

'tc - BpeMSI CyTOK, 4;

8, c, p, A, S- COOTBeTCTBeHHOTOJImHHa (M), TenJIO-

eMKOCTb [,lVK!{Kr' DC)], nJIOTHOCTb (Kr/M3), TeI1JIOnpO-

BO)J,HOCTb[BT/{M .DC)] H nJIOma,nb (M2) CTeHKH Ka-

6!1Hb!;

ac' ap - K03epepH~HeHTbI nOrJIOmeHHSI npSlMoH H pac-

ceSlHHOHCOJIHe4HOH pa)J,Ha~HH Hapy)l(HoH nOBepXHO-

CTbIO CTeHOK Ka6HHbI;

a - K03ep<pMI..\HeHT nOrJIOmeHHSI npoHHKaIOmeH lJepe3

CTeKJla Ka6HHbi COJIHelJHOH pa)J,Ha~HH BHyTpeHHHMH

nOBepXHOCTSlMHCaJIOHa;

qc' qp - Y.1.l,eJIbHbIHTenJIOBOH nOTOK npSlMoH H pacce-

SlHHOHCOJIHe4Hoi1pa,Ll,HaUHH,nocrynalOmeH Ha HapY)l(-

HbIe nOBepXHOCTH Ka6HHbI, BT/M2;

SOCB - nOBepXHOCTb BHyTpeHHHX CTeHOK Ka6HHbI,

OCBemeHHblX npoHHKaIOmeH COJIHelJHOH pa)J,Ha~H-

eH, M2;

Dc, Dp - K03epepH~HeHTbl nponYCKa npSlMoH H pacce-

SlHHOHCOJIHe4HOH pa)J,Ha~HH CTeKJIaMH Ka6HHbl;

Gn, G
H

- pacxo,n nocrynHBwero B HcnapHTeJIb COOT-

BeTCTBeHHOBHyTpeHHero H Hapy)l(Horo B03)J,yxa, Kr/c;

T
pH

- TeMnepaTypa B03,nyxa Ha BbIXO)J,eH3 B03)J,yXO-

pacnpe)J,eJIHTeJISI,DC:

T = T - (T - T )exp{-'t/'t)·
!lH H H HH 0 '

T
HH

- TeMnepaTypa B03,nyxa Ha ~blxo,ne H3 B03)J,yxopac-

npe,neJIHTeJISI B Ha4aJIbHWH MOMeHT BpeMeHH

('t = 0), DC;
'to - nOCTOSlHHaSiBpeMeHH, xapaKTepH3YIOIl.\aSl TenJIO-

ByIO HHep~HIO 6JlOKa HcnapHTeJISI C B03)J,yxopacnpe-

)J,eJIHTeJIeM(240 ... 600 c), c;

T
H

- TeMnepaTypa B03)J,yxa Ha BbIXO)J,eH3 HcnapHTe-

JISI,DC:

T = T - S a E j: {T - T )/[c (G + G)]'
H B I Ii H ~8 BCp t 8 8 H'

SO - nJIOll.\a)J,b TenJlOnepe,nalOmeH nOBep~HOCTH HC-

napHTeJISI, M2;

aM - K03epepH~HeHT TenJIOOT,nalJH HcnapHTeJISI,

BT/{M2•
DC);

E
H

- K03<P<PH~HeHT 3<p<peKTHBHOCTHope6peHHSI HC-

napHTeJISI;

~B - K03ep<pH~HeHT BJlaroBbma,neHHSI:

TPCp cpe,nHeJIHHeHHaSi TeMneparypa B03,nyxa B Hcna-

pHTeJIe, DC;

T = T -x{T - T)/6,
8Cp B B H

X - TeKymaSi Koop)J,HHaTa no wHpHHe 6 HcnapH-

TeJlSl, M;

TT - TeMnepaTypa CTeHKH Tpy60K HcnapHTeJISI, DC (on-

pe)J,eJISleTCjj H3 paBeHCTBa):

(30 ...55,9) (T: - TY,5SBH = aHEH~BSo(Tpcp - T),
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PUC. 4. 3aBucuMocmb meMnepamypbl B03ayxa B CaJlOHe
om pacxoaa B03ayxa, npoweawezo Itepe3 ucnapumellb

(T = 35 ·C; cp = 0,65; K./lUMamUlteCKaR30Ha -
H 46·c.w.; K. = 0,85)

T - TeMneparypa XJIa.n.areHTa BHyTpH Tpy60K Hcna-x
pHTeJUI, °C;
S - iUIOI.l(a)J.hBHyTpeHHeH nOBepXHOCTH Tpy60K HC-

BW

napHTeml, M2•

l1pe.n.cTaBneHHa}l CHCTeMa ypaBHeHHH }lBn}leTC}I anro-
pHTMOM aBTOMaTHl.feCKOrO perynHpoBaHH}I pa60Thl aBTO-
M06HJ1hHOro KOHL/.HUHOHepa,T.e. onpeL/.en}leT cHcTeMy Bbl-
4HcneHHH (B L/.aHHOMcnyl.fae Bhll.fHCneHHe TeMneparypbl
B03L/.yxa B canoHe). AHanH3 CHCTeMhl ypaBHeHHH npOBO-
L/.HnHHa TennOBOH MOL/.enH«KOH.n.HUHOHep - Ka6HHa» co
cne.uyIOI.l\HMH napaMeTpaMH:

aBToM06Hnh - nerKOBOH, l.feThlpex.n.BepHbIH, Ka6HHa -

MeTannHl.feCK~ C BHYTpeHHeH TennOH30n~UHeH, OKpaweH-

Ha~ cHapy)f(H TeMHO-CHHeH KpaCKOH (K03<P<PHUHeHT no-
mOI.l\eH~ COnHel.fHOH pa.n.HaUHH 0,74);

CTeKnaTOHHJ>OBaHHhle(K03<P<PHUHeHTnOmOI.l\eHIDI- 0,3 7,
nponycKa - 0, 52);

06"beM B03LJ.YXaB canOHe 2,7 M3;

TennOnepeL/.aIOI.l\He CTeHKH Ka6HHbl - Kphlwa (2,06 M2),

L/.BepH(1,6 M2), 3aL/.H~}ICTeHKa (0,16 M2), non (1,9 M2), no-
60Boe CTeKnO (0,9 M2), CTeKnO nepeL/.HeH L/.BepH (0,26 M2),

CTeKnO 3aL/.HeHL/.BepH(0,238 M2), 3aL/.HeeCTeKnO (0,73 M2);

KnHMaTHl.feCKa}l 30Ha - CeBepo-KaBKa3CKa}l, 48° c. w.,

TeMneparypa Hapy)J<HOro B03L/.yxa 35°C, OTHOCHTenbHa}l

ero BnIDKHOCTb 65 %, CKOpOCTb BeTpa 3,2 M/C, BpeMH HC-
nbITaHJ.1H- HIOnb (c 1240 L/.O1350);

CKOpOCThaBToM06Hn}l - 60 KM/l.f;
l.fHCnO l.feJlOBeK B canOHe - 4;

K03<P<PHUHeHTpeUHpKymUHH 0,85 (15 % Hapy)f(Horo B03-
L/.yxa);

KOHL/.HUHOHep- <ppeoHoBblH <pHpMhl «)..J;H3enb-KHKH»

(51noH~), nnOI.l(a)J.hTennonepe.n.aIOI.l(eH nOBepxHocTH HC-

napHTen}l - 2,82 M2;

pacxoL/. B03L/.yxa, npoweL/.wero l.fepe3 HcnapHTenb 300 -
450 M3/l.f.

Ha pHC. 4 npeL/.CTaBneHa 3aBHCHMOCTb H3MeHeHH}I TeM-
neparyphl B03L/.yxa B canOHe OT pacxoL/.a B03.n.yxa, npo-
weL/.wero l.fepe3 HcnapHTenb. KaK BHL/.HO H3 npeL/.CTaB-

neHHoH 3aBHCHMOCTH, H3MeHeHHe TeMnepaTypbl B03.n.y-

xa B canOHe - npouecc L/.nHTeJIhHhIH H COCTaBJI~eT 20 -
25 ~H. l1pH 3TOM H3MeHeHHe pacxoL/.a B03.n.yxa, npoweL/.-
wero l.fepe3 HcnapHTeJlh OT 300 .n.o 400 M3/Q, HanpHMep,
3a Cl.feT H3MeHeHH}I nOnO)f(eHH~ 3aCJIOHOK B B03L/.yxoBOL/.e
HJIH H3MeHeHH}I lfaCTOTbl BpaI.l(eHH~ BeHTHn~Topa Hcna-
pHTeJl51 npaKTHlfeCKH He OKa3hIBaeT BJIH~HH}I Ha Tenno-
Macco06MeH B CanOHe H He MO)f(eT 6hITh 3<p<peKTHBHbIM
perynHopoM pa60Tbi KOH.n.HUHOHepa.

TennOMacco06MeH BHyTpH canOHa 3aBHCHT OT TeMne-
parypbl, BnIDKHOCTH H no.n.BH)f(HOCTH B03.n.yxa, HanH4H}I

CTpyHHblX TelJeHHH, 06pa3yeMblx B B03.n.yxopacnpeL/.enH-
TeJIe, pacnpe.n.eneHH}I napaMeTpOB B03.n.yxa H TeMnepaTy-
phi no nOBepXHOCT}lM B canOHe.

KpOMe Toro, Ha TennoMacco06MeH B canOHe 60nhwoe
BnH}lHHe OKa3bIBaeT pa60Ta HcnapHTen~ KOH.n.HUHoHepa.

HanpHMep, npH 06Mep3aHHH HnH 3arp}l3HeHHH HcnapH-
TeJI}I nOHH)f(aeTC~ .n.aBneHHe BcaChIBaHH~ H COOTBeTCTBeH-

HO TeMneparypa KHneHH~ XJIa.n.areHTa, HO npH 3TOM yBe-
nHl.fHBaeTC}I conpoTHBneHHe npoxo.n.~I.l(eMY l.fepe3 HcnapH-
TeJIb B03.n.yxy H COOTBeTCTBeHHO CHH)f(aIOTC}I pacxo.n. B03-
.n.yxa Hero TeMnepaTypa. OL/.HOBpeMeHHO H3MeIDIeTC}I npo-
THBOL/.aBneHHe B canOHe H YBenHl.fHBaIOTC}I TenJlOnpHTO-
KH C HH<pHnhTpaUHOHHbIM B03.n.YXOM. l1pHl.fHHOH HH3Koro
.n.aBneHH~ BcaCbIBaHH}I H 06Mep3aHH}I HcnapHTen}l MO)f(eT
6bITb He.n.OCTaT04Ha51TenJlOnepe.n.aIOI.l(a~ nOBepXHOCTb. B
3TOM CJlYlJae npaKTH4eCKH HeB03MO)f(HO HaCTpOHTb Tep-

MoperyJIHpYIOLUHH BeHTHnb HcnapHTen}l Ha 3aL/.aHHYIO Be-
nHl.fHHY neperpeBa.

bonee Toro, npouecc OXJIa)f()J.eHH}I B03.n.yxa B aBTOMO-
6HnbHOM KOH.n.HUHOHepe L/.OBOnhHOCJlO)f(HbIH H B HaCTO}l-

LUee BpeM5I HeperynHpyeMblH. HanpHMep, HHTeHCHBHOCTb
Tennonepe.n.al.fH B HcnapHTene OT B03.n.yxa K XJIaL/.areHry

3aBHCHT OT TennOnepeL/.aIOI.l(eH nOBepXHOCTH, pa3HOCTH
TeMneparyp Me)f()J.y B03.n.YXOMH KHn~I.l(HM XJIa.n.areHTOM,
CKOpOCTH .n.BM)f(eHH}I xna.n.areHTa B Tpy6Kax, OTHOllleHH}I
nnOI.l(a.n.M nOBepXHOCTH pe6ep K nOBepXHOCTH Tpy60K,

HHTeHCHBHOCTM OTBo.n.a KOMnpeccopOM napoo6pa3Horo
xna.n.areHTa, a TaK)f(e TeMneparyphl TOl.fKH POChl B03L/.yxa
Ha Bxo.n.e B McnapHTenb H L/.p.

TaKHM 06pa30M, nepecMoTp anropHTMoB aBTOMaTH4ec-
Koro perynHpoBaHH}I pa60Tbl aBToM06HnbHoro KOHL/.HUH-

OHepa - CnO)I<Ha5l, HO nepBOCTeneHHa~ 3a.n.a4a B aBTOMO-

6HneCTpoeHHH, TaK KaK nOBblllleHMe KOM<popTa B canOHe
51Bn5leTC}IBIDKHblM 3neMeHTOM B KOHKypeHTHoH 60pb6e Ha

aBTOM06HnbHOM pblHKe.
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