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I1HTeHcM<!lMKan;:IDI rrpOn;eCCOBTerrJIoo6MeHa
B pa60Qeti KaMepe 6eCCMa30QHbIX KOMrrpeCCOpOB

KaHO. meXH. HayK B.JI. IOIIIA, ,U.r. HOBHKOB
OMCKUU2ocyoapcm6eHHblu mexHulfecKuu yHu6epcumem

Thesubmittedresultsof theoretical calculationsandexperimental researches
of the oil-free compressors aI/ow to estimate design-technological
potentialities of intensification of convective heat exchange in its working
chamber and increase, connected to it, of functional efficiency of
compression refrigerating machines.

HaJUflIHe MaCJIa B npOTOqHOH qaCTH XOJIO,lJ,HJIhHhIXCHC-

TeM npHBO,lJ,HTK B03HHKHOBeHHIO pH,lJ,anp06JIeM: 3aMac-

JIHBaHHe TenJIo06MeHHhIx nOBepxHocTeH KOH,lJ,eHCaTOpoB

H npH60poB OXJIa)l()J,eHHHBJIeqeT 3a C060H YBeJIHqeHHe Tep-

MHqeCKOrO conpOTHBJIeHHH H COOTBeTCTBeHHO yBeJIHqe-

HHe TeMnepaTyphI KOH,lJ,eHcaQHHH CH~)I(eHHe TeMnepaTy-

phI KHneHHH, a HaKanJIHBaHHe MaCJIa B 3JIeMeHTax KOMMy-

HHKaQHH H TenJIo06MeHHhIX annapaTOB npHBO,lJ,HTK yBe-

JIHqeHHIO HX rH,lJ,paBJIHqeCKoro cOnpOTHBJIeHHH [1, 3, 7].
CJIe,lJ,CTBHeM 3Toro HBJIHeTCH pOCT 3HepronOTpe6JIeHHH

KOMnpeccopa. KpOMe Toro, H3BeCTHhIe np06JIeMhI npH

npOH3BO,lJ,CTBeH 3KCnJIyaraQHH XOJIO,lJ,HJIhHOHTeXHHKH CB5I-

3aHhI C He06xo,lJ,HMOCThIO 06eCneqeHH5I COBMeCTHMOCTH

npHMemIeMhIx xJIa,lJ,areHTOB H MaCeJI [2]. B CB5I3HC 3THM

nOJIyqHJIH pa3BHTHe KOMnpeccophI o6'heMHoro npHHQHna

,lJ,eHCTBHHC 6eCCMa30qHOH pa60qeH KaMepoH.

O,lJ,HHMH3 06H3aTeJIhHhIX yCJIOBHH <pyHKQHOHHpOBaHHH

TaKHX KOMnpeccopoB HBJIHeTCHHX 3<p<peKTHBHOeOXJIa)l(-

,lJ,eHHe. 3TO CBH3aHO C TeM, qTO MeXaHHqeCKHe CBoHcTBa

npHMeHHeMhIX KOHCTPYKQHOHHhIX MaTepHaJIOB, maBHhIM

06pa30M Ha OCHOBe nOJIHMepHhIx COe,lJ,HHeHHH,B 3HaqH-

TeJIhHOH Mepe 3aBHCHT OT TeMneparyphI; a TeMnepaTyp-

HhIe ,lJ,e<p0pMaQHH,lJ,eTaJIeH,<pOpMHpyIOIQHX pa60qyIO Ka-

Mepy cryneHH KOMnpeccopa, onpe,lJ,eJIHIOT BeJIHqHHY pa-

60qHX 3a30poB Me)l(,lJ,y HHMH [10, 14]. He CJIe,lJ,yeTTaK)I(e

3a6hIBaTh, qTO 3<p<peKTHBHOeOXJIa)l(,lJ,eHHecryneHH KOMn-

peccopa mo60ro THna 06eCneqHBaeT nOBhIllIeHHe ero HH-

,lJ,HKaTOpHoro Krr,n [12], a YMeHhllIeHHe TeMnepaTyphI

HarHeTaeMoro ra3a n03BOJIHeT cyIQeCTBeHHO CHH3HTh

MeTaJIJIOeMKOCTh TenJIo06MeHHhIx annapaTOB JIH60 npH

HeH3MeHHOH nJIOma,lJ,HTenJIo06MeHHoH nOBepxHocTH CHH-

3HTh pacxo,lJ, oXJIa)l(,lJ,aIOIQeHCpe,lJ,hIB 3THX annapaTax [14].
TaKHM 06pa30M, HHTeHcH<pHKaQHH npoQecca OXJIa)l(,lJ,e-

HHH cryneHH 6eCCMa30qHOrO KOMnpeccopa HBJIHeTCH aK-

TyaJIhHOH 3a,lJ,aqeH. Ee pellIeHHe nOCpe,lJ,CTBOMBnphIcKa

KaneJIhHOH )l(H,lJ,KOCTHB pa60qyIO KaMepy (HaH60JIee 3<p-

<peKTHBHhIH H3 H3BeCTHhIX cnoc060B OXJIa)l(,lJ,eHHHKOMn-

peccopoB) CBO,lJ,HTCHK HCnOJIb30BaHHIO )l(H,lJ,KOH<ppaKQHH

XOJIO,lJ,HJIbHOroareHTa [4, 13], qTO He Bcer.n.a QeJIeco06-

pa3HO. HHTeHcH<pHKaQHH BHelliHero OXJIa)l()J,eHHHcTyneHH

,lJ,JIH cymecTByIOIQHX KOHCTpyKQHH o61,eMHbIx KOMnpecco-

pOB TaK)I(e HMeeT CBOH OrpaHHqeHHH [14, 15].
O,lJ,HHM H3 aJIbTepHaTHBHbIX pellIeHHH 3TOH 3a,lJ,aQHM~-

)l(eT CTaTb YBeJIHQeHHe nJIOIQa,lJ,HTenJIo06MeHHoH nOBep-

XHOCTH pa60QeH KaMepbI nyTeM ope6peHHH CTeHOK, <pop-

MHpyIOIQHX 3ry pa60QYIO KaMepy [11].
PaccMoTpHM paCQeTHyIO cxeMy MHKpoope6peHHoH no-

BepxHocTH, npe,lJ,CTaBJIeHHyIO Ha pHC. 1. Ee nJIOIQa,lJ,b

Fp=LHEp,
r,lJ,eEp - K03<P<PHQHeHT ope6pemrn.

I1JIOIQa,lJ,haHaJIOrwIHoro yqacTKa ma,lJ,KOH nOBepXHOCTH

onpe,lJ,eJI5leTc5Iero ra6apJITHhIMH pa3MepaMH:

Fo =L H.

JIerKo nOKa3aTb [5, 8, 9], QTO npH ,lJ,OnyIQeHHH 0 HeH3-

MeHHOCTH BeJIHQHHbIK03<P<PHQHeHTaTenJIOOT,lJ,aQH)J,JlH060-

HX CJIyQaeB (Up = Uo = U = idem) npH 01 = O2= 0 OTHOllIe-

HHe KOJIHQeCTBa TenJIa dQp, OTBO,lJ,HMOrOQepe3 ope6peH-

HyIO nOBepXHocTh, K KOJIHQeCTBYTenJIa dQo' OTBO,lJ,HMOMy

Qepe3 ma,lJ,KYIO nOBepXHocTh, MO)l(eT 6hITb onHcaHO CJIe-

,lJ,YIOIQHMBbIpa)l(eHHeM:

PUC 1. PaClfemHaJi cxeMa YlfacmKa mewIOo6MeHHou
n06epXHocmu C MUKpoope6peHueM



Q = dQp / dQo ~ 2th (mhp)/(mSp), (1)

r~e m =~2a/ASp;

A - K03<P<PHI(HeHTTerrJIOrrpOBO~HOCTHra3a.

113 BbIpa)l(eHHH (1) CJIe~yeT, qTO rrpH <pHKcHpoBaHHbIx

reOMeTpHqeCKHX pa3MepaX pa60qeH KaMepbI KOMrrpeccopa

MO)I(HO~06HTbCH cymeCTBeHHoH HHTeHCH<pHKaI(HHrrpOI(eC-

COB TerrJIoo6MeHa rryTeM YBeJIHqeHHH COOTHOIIleHHH

h/Sp, rrpHqeM KaK YBeJIHqHBaH BbICOTY pe6pa, TaK H

YMeHbIIlaH paCCTOHHHeMe~y pe6paMH. 3To OC06eHHO

Ba)I(HO~ 06eCrreqeHHH OCHOBHbIX<pym<I(HOHaJIbHbIXrra-

paMeTpOB CTyIleHH Ha Tpe6yeMoM ypOBHe.

OMaKO TaKOeKOHCTpYKTHBHOepeIIleHHe rrOMHMOHHTeH-

CH<pHKaI(HHTeIlJlOOTBO~aOTC)J(HMaeMOrOra3a MO)l(eTBbI3-

BaTb H rr060qHbIe OTpHI(aTeJIbHbIe HBJIeHHH- 60JIee HH-

TeHCHBHbIHrrO~OrpeB ra3a B rrpOI(eCCe BCaCbIBaHHHH yBe-

JI~eHHe MepTBOrO06'beMa H3-3a rrOHBJIeHHH~OrrOJIHHTeJIb-

HOrO Me~e6epHOrO rrpOCTpaHCTBa.

Ha pHC. 2 rrpe~CTaBJIeHbI pe3YJIbTaTbI CpaBHHTe;IThHhIX

HarypHbIx HCrrbITaHHH rropIIlHeBbIx KOMf,IpeccopoB C qac-

T~HbIM ope6peHHeM rroBepxHoCTH pa60qeH KaMepbI H 6e3

Hero, KOTopbIe rrOWBep~HJlH B03MO)l(HOCTh yJIyqIIleHHH

OTBo~a TeIlJla OT C)I(HMaeMOro ra3a rrpH HCrrOJIb30BaHHH

MHKpoope6peHHH Ha KJIarraHHOHIlJlHTe: CHH)I(eHHeTeMrre-

paryphI HarneTaHHH ~OCTHraJIO 10...25 °e, qTO cOrrpOBO)l(-

~aJIOCh YMeHhIIleHHeM rrpoH3BO~HTeJIhHOCTH Ha 3 - 8 %.
3KCrrepHMeHT rrpOBO~H Ha KOMIlpeccopax ~yx THIlOpa3-

MepoB (MaMeTp I(HJl~pa Du. = 0,02 M H Du. = 0,085 M)

rrpH Pa3JI~bIX crroco6ax BHeIIlHero OXJla~eHHH I(HJlHH-

~pa (Bo~a, B03~YX) H rrpH Pa3JI~HhIX CTerreHHX rrOBhIIIle-

HHH ~aBJIeHHH B CTyrreHH. TeMileparypy pa6oqero ra3a H3-

MepHJlH XpOMeJIb-KOrreJIeBbIMHTepMOrrapaMH, yCTaHOBJIeH-

HbIMH B KaMepax BcaChIBaHHH H HarneTaHHH; rrapaMeTphI

MHKPoope6peHHH H3MeHHJlHB rrpe~eJIax hp = 0,8 ... 1,4 MM H

Sp = 0,2 ... 0,8 MM.

o
2 3 4 f.

Puc 2. CHUJlCeHUemeMnepamypbl HaZHemaHUJI npu

l(aCmUI(HOM ope6peHuu n06epXHocmu pa6ol(eu KaMepbl

(no cpa6HeHU1Oc «2IIaaKUM» 8apuaHmOM ee KOHcmpyKl{UU)

83a8ucUMocmu om cmeneHU n06blUJeHUJI aa81leHUJI £:

1 - D. =0,02M, 60aRHoe o:OIGJlCaeHUe l{UIlUHapa;

2 - D. = 0,085 M, 80aRHoe OXllaJICaeHUe l{UIlUHapa;

3- D. = 0,085 M, 603iJyUJHoe OXllaJICaeHUe l{UIlUHapa

B paMKax rrpoBe~eHHoro 3KcrrepHMeHTa He rrpe~CTaB-

JIHJlOCbB03MO)l(HhIM paCCMOTpeTh I(eJIbIH PH~ KOHCTpyK-

THBHbIX H pe)l(HMHhIX <paKTOpOB,CBH3aHHbIXC rrpOI(eCCOM

TerrJIoo6MeHa B pa60qeH KaMepe cryrreHH KOMrrpeccopa H

BJIHHIO~HX Ha 3<p<peKTHBHOCTbpa6oqero rrpoI(ecca. B CBH-

3H C 3THM ~JIH rrapaMeTp~eCKOro aHaJIH3a pa6oqero rrpo-

I(eCca CTyIleHH KOMrrpeccopa 06'beMHOrO ~eHCTBHH C MHK-

poope6peHHeM 6hIJIa HCrrOJIh30BaHa ycoBepIIleHCTBOBaH-

HaH MaTeMaT~eCKaH MO~eJIh cTyrreHH, IIlHpOKO rrpHMe-

HHeMaH rrpH TeOpeTHqeCKHX HCCJIe~OBaHHHXKOMrrpecco-

pOB 06'beMHOrO ~eHCTBHH, 6a3HPYIO~aHCH Ha CHCTeMeyrr-

po~aIO~HX ~orrymeHHH H OCHOBHbIXpaCqeTHhIX ypaBHe-

HHHX, BKJIlOqalO~HX rrepBhIH 3aKOH TepMO~HHaMHKH MH

TeJIa rrepeMeHHOH MaCCbI, ypaBHeHHe MaCCOBoro 6aJIaH-

ca, ypaBHeHHe COCTOHHHH,CJIe~CTBHe3aKOHa ,l()I(OyJIH~

BHYTpeHHeH 3HeprHH MeaJIhHoro ra3a, ypaBHeHHH pacxo-

~a ra3a qepe3 KJIarraH H KOHBeKTHBHOrO TerrJIoo6MeHa

Me~y ra30M H CTeHKaMH pa60qeH KaMephI.

06hIqHO rrpOI(eCCbI KOHBeKTHBHOrOTeIlJloo6MeHa Me)l(-

~y ra30M H «rJIa~KHMH» rrosepXHOCTHMH CTeHOKpa60qeH

KaMepbI paCCqHTbIBalOT rro ypaBHeHHIO HhIOTOHa-PHXMa-

Ha, COrJIaCHOKOTOpOMy3JIeMeHTapHOe KOJIHqeCTBOTerrJIa,

OTBe~eHHoro HJIH rrO~Be~eHHoro K ra3Y qepe3 paCCMaT-

pHBaeMhIH yqacToK TeIlJloo6MeHHOH rrOBepXHOCTH 3a HH-

TepBaJI BpeMeHH dr:, orrpe~eJIHeTCH BhIpa)l(eHHeM

dQo= ujFj(t- tCT)d't, (2)
r~e t - TeKy~aH TeMrreparypa pa60qero ra3a;

Fj, tCTj - TeKY~He rrJIO~a~b H TeMrreparypaj-ro yqac-

TKa TerrJIoo6MeHHoH IloBepXHocTH (cTeHKH);

uj - TeKY~HH ocpe~HeHHbIH rro IloBepxHocTH j-ro yqa-

CTKa pa60qeH KaMepbI K03<p<PHI(HeHT TeIlJIOOT~aqH,

OIlpe~eJIHeMbIH IlO O~HOH H3 peKoMeH~oBaHHbIx 3M-

IlHpHqeCKHX 3aBHCHMOCTeH[15].
rrO-BH~HMOMY, pa3JIHqHe B xapaKTepe 06TeKaHHH ra30M

rJIa~KOH IloBepxHocTH H IloBepxHocTH C MHKpoope6peHH-

eM, a TaK)l(e B03MO)I(HOCTbB03HHKHOBeHHH3aCTOHHbIX30H

Me)l(~y pe6paMH MO)l(eT IlpHBeCTH K cy~ecTBeHHOMY pa3-

JIHqHIO B paCqeTHbIX 3aBHCHMOCTHX,OIlHCbIBalO~HX IlPO-

I(eCC TeIlJI006MeHa ~JIH TaKHX IlOBepXHOCTeH. O~HaKO HC-

CJIe~OBaHHHIlO OIlpe~eJIeliHIO K03<P<PHI(HeHTaTeIlJIOOT~a-

qH K MHKpoope6peHHOH IlOBepXHOCTH pa60qeH KaMepbI

KOMilpeccopa ~O HacToH~ero BpeMeHH He IlPOBO~HJIHCb,

B CBH3H C qeM B KaqeCTBe IlepBoro rrpH6JIH)I(eHHH B pac-

CMaTpHBaeMOH MaTeMaTHqeCKOH MO~eJIH ~JIH OIlpe~eJIe-

HHH 3JIeMeHTapHoro KOJIHqeCTBaTeIlJIa, OTBe~eHHoro HJIH

rrO~Be~eHHoro qepe3 ope6peHHylO IlOBepXHOCTb, HCIlOJIb-

30BaJIOCbCOOTHOIIleHHe

dQo = ujEpFj(t- tCT)d't, (3)
r~e Ep - K03<p<pHI(HeHT ope6peHHH paccMaTpHBaeMoro

yqacTKa pa60q'eH KaMephI, orrpe~eJlHeMbIH ~JIH 3a~aHHoH

paCqeTHOH cxeMhI (CM. pHC. 1).



O'leBH,nHO, '1TO npHHHToe ycnoBHe Uj = idem KaK ,nnH

rna,nKHX, TaK H ,nnH ope6peHHblx nOBepxHocTeH HBnHeTCH

BbIHY)l(,neHHbIM ,nonYIIIeHHeM. B COOTBeTCTBHHC 3THM

H3nO)l(eHHble HH)I(e pe3ynbTaTbI '1HCneHHoro 3KcnepHMeH-

Ta HOCHT npeHMYIIIeCTBeHHO Ka'leCTBeHHbIH xapaKTep.

npH ero npOBe,neHHH BapbHpyeMbIMH pe)l(HMHbIMH napa-

MeTpaMH HBnHnHCbCTeneHb nOBbIllIeHHH ,naBneHHH B CTy-

neHH, TeMnepaTypa nOBepXHOCTH CTeHOKpa60'leH KaMe-

phI cryneHH; BapbHpyeMbIMH KOHCTpyKTHBHbIMHnapaMeT-

paMH - ,nHaMeTp QHnHH,npa npH peKoMeH,nyeMbIx BenH'IH-

Hax [12]

'V = Sr/Du'
r,ne S~- XO,nnOpllIHjI,

H reOMeTPH'IeCKHe napaMeTPbI MHKpoope6peHIDI Ha CTeH-

Kax pa60'leH KaMepbI (CM. pHC. 1).

OCHoBHble pe3ynbTaTbI npoBe~eHHblx paC'IeTOB, npe~-

CTaBneHHbIe Ha pHC. 3 - 5, nOKa3bIBaIOT, '1TOHHTeHcHljm-

KaQHHTennoo6MeHa B pa60'leH KaMepe cryneHH nopllIHe-

Boro KOMnpeccopa BmUleT He TonbKO Ha BenH'IHHY TeMne-

paTypbI HarHeTaHlUl, HO H Ha TaKHe Ba)l(HeHIlIHe HHTer-

Puc 3. BAURHue cmeneHU n06b1lUeHUR aa6AeHUJI 6 cmyneHu Ha
ee xapaKmepucmUKU U meMnepamypy Ha2HemaHUJI:
1- 2JlaaKaJl n06epXHocmb cmeHKU pa60lteu KaMepbl;
2 - omHOCUmeJIbHaJl 8b1COma pe6pa h = hIS = 3;

- p
3- h= 10

Puc.4. BAUJlHUe omHocumeAbHou 6blcombl MUKpoope6peHUR
Ha xapaKmepucmUlCU cmyneHu

panbHble xapaKTepHcTHKH, KaK HMHKaTopHbIH Kn,n: TlHHIl

H K03<tJ<pHI.l,HeHTno,na'lH A.
TaK, aHanH3 pe3ynbTaToB paC'IeTa, npe~cTaBneHHblx Ha

pHC. 3, nOKa3bIBaeT, '1TO npH yBenH'IeHHH E HHTeHCHB-

HOCTb pOCTa TeMnepaTypbI HarHeTaHMjI ~n51 cTyneHeH C

rna~KHMH H ope6peHHbIMH nOBepXHOCTHMH O~HHaKOBa, a

CHH)I(eHHeA H TlHHIl npH HanH'IHH MHKpoope6peHMjI npOHC-

XO~HT 60nee HHTeHCHBHO, '1eM npH rna~KHX nOBepXHOC-

T5IX CTeHOK pa60'leH KaMepbI. nOcne~Hee 06'bHCHjleTCH,

nO-B~HMOMY, He TonbKO HeKOTopbIM yBenH'leHHeM MepT-

Bora 06'beMa 3a C'IeT n05lBlleHlUl Me*pe6epHoro npocTPaH-

cTBa, HO H yaenH'IeHHeM MaCCbIra3a, OCTalOIUerOCHB Mep-

TBOM06'beMe, o6ycnoBneHHbIM POCTOMera nnOTHOCTHnpH

CHH)I(eHHHtHo
II3 pHC. 3 H 4 B~HO, '1TO OTHOCHTenbHa51BbICOTape6ep

hp = hr/Sp HBn5leTC5I onpe~en5llOIUHM KOHCTpyKTHBHbIM

napaMeTPOM MHKpOOpe6peHIDI. IlpaKTH'IecKH 3Ha'lHMOe

CHH)I(eHH~TeMITeparypbI HarHeTaHlUl npOHCXO~HTnpH yae-

nH'leHHH hp B HHTepBane O... 6 H MO)l(eT <?ocTaBHTbOKono

50 ... 60 °e, npH 3TOM BenH'IHHbI A ~ TlHHIl CHH351TCHHa 4-
5 %; ~anbHeHllIee )I(e yBenH'IeHHe hp, nO-B~HMOMY, He-

IJ.eneC006pa3HO, TaK KaK npH 3TOM BenH'IHHa TeMnepaTy-

pbI HarHeTaHlUl npaKTH'leCKH He H3MeHjleTC5I,a HHTerpanb-

Hble xapaKTepHCTHKH eTyITeHH npO~On)l(alOT 3aMeTHO yxy~-

llIaTbCH.

AHanH3HpyH pac'IeTHylO cxeMy MHKpoope6peHIDI (CM.

pHC. 1),_nerKo 3aMeTHTb, '1TO npH HeH3MeHHOM COOTHO-

llIeHHH hp = hr/Sp MO)l(HO o6eCne'lHTb nOCT05lHCTBOnno-

IUa~H ope6peHHoH Tennoo6MeHHoH nOBepXHOCTH Fp, Ba-

PbHPY51hp' IlpH 3TOM cne~yeT Y'lHThIBaTb, qTO 6onhllIoe

3HaqeHHe npHo6peTaeT MacIIITa6HbIH <tJaKTop

uMIl= VMIll Vh,

T.e. COOTHOllIeHHeMe~y a6comoTHoH BenHqHHOH ~onon-

HHTenbHoro MepTBoro 06'beMa B Me)l(pe6epHoM npOCTpaH-

CTBe H a6conlOTHoH BenH'IHHOH onHcaHHoro 06'beMa pa-

60qeH KaMepbI. 3TO BbIpa)l(eHHe y.n;06HO 3anHcaTb B BH,ne

A.. T) HHA
(H:C

0,75 212

0,7 207
'1 HHA

0,65 202

0,6 197

0,55 192

0,5 a 181
2 4 6 In(GMpf)

Puc 5. BAUJlHUe MaclUma6Ho2o rjJaKmopa Ha
xapaKmepucmUKU cmyneHu c ope6peHHoii n06epXHocmbIO

pa60lteu KaMepbl:
Du = 0,085 M; hlSp = 4; I:: = 4; meMnepamypa 6caCbl6aHUJI

t = 20 ·C· t = 40 ·C
8e ' CT



aMp = h/2Sn· (4)
BmuIHIIe MaCllITa6HOrO l!>aKTopa Ha xapaKTepIIcTIIKII

cryrreHII rrpe,ll,CTaBJIeHO Ha pIIC. 5. YBeJIIIqeHIIe MaClllTa6-

Horo l!>aKTopa ,ll,O HeKoTopoH BeJIIIqIIHbI aMP· [cooTBeT-

CTBeHHO YMeHbllIeHlIe BeJIIIqIIHbI In(aMP-I) ,ll,O 3HaqeHlUI

In( aMP· -I)] rrpaKTIIqeCKII He BJIIIHeT HII Ha TeMrrepaTypy

HarneTaHlIjJ, HII Ha IIHTerpaJIbHble xapaKTepIICTIIKII cry-

rreHII, a rrpII aMP > aMP· TeMrreparypa HarHeTaHIIH pe3KO

B03paCTaeT, a xapaKTepIICTIIKII cTyrreHII - rra,ll,aIOT. f!3
:noro CJIe,ll,yeT, qTO rrpII MaJIbIX reOMeTpIIqeCKHX paJMe-

pax cTyrreHII 06'beMHOrO ,ll,eHCTBlIjJ MOryT rroTpe6oBaTbcH

CrreIWaJIbHble KOHCTpYKTOPCKO-TeXHOJIOrnqeCKlIe pellIeHlIjJ,

rr03BOJIHIOlIUfe BbIflOJIHIITb MIIKpOOpe6peHIIe C TaKIIMII Be-

JInqIIHaMII rrapaMeTpOB hp II Sp, KOTopble 6bI y,ll,OBJIeTBO-
•PHJIII yCJIOBIIIO aMP ::; aMP .

IIpOBe,ll,eHHble paCqeTbI rrOKaJaJIII TaIOKe, qrO BJIIDIHIIe

TeMrreparypbI rroBepxHocTeH CTeHOK KaMepbI rrpII HaJInqHlI

MHKpoope6peHlIjJ 3aMeTHee, qeM ·6e3 Hero. TaK, ,ll,JIjJ pac-

CMOTpeHHOro rropllIHeBoro K0MIJPecc<?pa CDu = 0,085 M rrpII

E= 4, qaCTOTe BpallIeHlIjJ n = 15 c-I II tBe = 20 °e CHII)I(eHlIe

TeMrrepmypbI CTeHOK rJIa,ll,Koro liHJIHH,ll,pa Ha 50 ... 60 °e

rrpIIBO,ll,IIT K CHII)I(eHIIIO TeMrreparypbI HarHeTaeMoro raJa

Ha 8 ... 10 °e, a rrpII HaJIIIqIIII MHKpoope6peHIIH aHaJIOrIIq-

Hoe CHII)I(eHIIe TeMrreparypbI CTeHKH rrpIIBO,ll,IIT K CHII)I(e-

HIIIO TeMrreparypbI HarHeTaHIIH Ha 15...25 °e. HarrpoTIIB,

rrpII He,ll,OCTaTOqHOM OXJIa)I(,ll,eHHlI ope6peHHoH CTeHKII pa-

60qeH KaMepbI xapaKTepIIcTIIKII cTyrreHII pe3Ko YXY,ll,llIa-

IOTCH. HarrpIIMep, rrpII TeMrreparype CTeHKH OKOJIO 117 °e

TeMrreparypa HarHeTaHlIjJ CTaJIa ,ll,~e BbIllIe, qeM rrpII rna,lJ,-

KOHrroBepXHOCTH; rrpII 3TOM Ko3<l>l!>HlllIeHTrrO,ll,aqn II lIH,ll,HKa-

TOPHbIH KII,lJ: TaK)l(e CHH3HJIIICb Ha 5 - 7 % II 6 - 8 % COOT-

BeTCTBeHHO.

eJIe,ll,yeT TaIOKe OTMeTIITb, qTO .ll:JIH IIHTeHcHl!>IIKaliIIII

OXJIa)l(,ll,eHlIjJ pa6oqero raJa B cryrreHII rropllIHeBoro HJIII

pOTOpHOro KOMrrpeccopa CYIIIeCTBeHHoe 3HaqeHIIe IIMeeT

KOMrrOHOBKa MIIKpoope6peHHoH rroBepXHocTII B pa60qeH

KaMepe: rrpII paBHblx ~OHCTPYKTHBHbIX rrapaMeTpax MHK-

poope6peHlIjJ (Fp, hp, hp, h/Sp, aMP)' a TaK)I(e rrpII paBHblx

KOHCTPYKTIIBHbIX II pe)l(IIMHbIX rrapaMeTpax cTyrreHII pac-

qeTHbIH aHaJIII3 PaJHbIX KOMrrOHOBOqHbIX BapIIaHTOB rro-

KaJaJI, qTO II3MeHeHIIe BeJIIIqIIHbI TeMrrepaTypbI HarHeTa-

eMoro raJa MO)l(eT COCTaBIITb 10...30 °e.

TaKIIM 06paJOM, rrpOBe,ll,eHHble paCqeTHble II 3KcrrepII-

MeHTaJIbHble IICCJIe,ll,OBaHlIjJ rrOKaJaJIII, qTO rrpIIMeHeHIIe

MIIKpoope6peHlIjJ Ha CTeHKax ,ll,eTaJIeH, l!>0PMIIPYlOllIIIX

pa6oqylO KaMepy 6eccMaJOqHOH cryrreHII KOMrrpeccopa

06'beMHOrO ,ll,eHCTBIIH, OKaJbIBaeT cYllIecTBeHHoe BJIlIjJHIIe

Ha pa60qIIH rrpoliecc B KaMepe II3-3a IIHTeHcIIl!>IIKaliIIII

rrpolieccoB KOHBeKTIIBHoro TeflJloo6MeHa. IIPII paIWOHaJIb-

HOM COOTHOllieHIIII orrpe,ll,eJIHlOllIlIX pe)l(IIMHbIX II KOHCT-

PYKTIIBHbIX l!>aKTopoB MIIKpoope6peHHe o6eCrreqIIBaeT

CYIIIeCTBeHHoe CHII)I(eHIIe TeMrrepaTypbI HarHeTaeMoro

raJa rrpII He3HaqIITeJIbHOM II3MeHeHIIII K03l!>l!>IIliIIeHTa rro-

,ll,aqII II IIH,ll,IIKaTOpHoro KII):(, qTO B lieJIOM rr03BOJIHeT rro-

BbICIITb 3l!>l!>eKTlIBHOCTb rrapoKoMrrpeccIIoHHbIX XOJIO,ll,IIJIb-

HbIX MallIlIH B lieJIOM.

CUHeOK JIHTepaTypbI

1. Ea6aKuH E. C, llJUpUK06 o.Il., Ea6aKuH CE. MaTeMaTlf'IeC-

Koe Mo.n:emrpOBaHHe I1pouecca MaCJIOOT.n:eJIeHHjJOTXJIa.n:areH-

Ta B XOJIO,!I;HJIbHbIXcHcTeMax // BeCTHHK Me)l(,Ll)'Hapo.n:HoHaKa-

.n:eMHHXOJIo.n:a.2004. BbII1. 1.

2. Ea6aKUH E. C. XJIa.n:areHTbI, MaCJIa, cepBHc XOJIO.n:HJIbHblXCHC-

TeM. - PH3aHb: Y30pO%e, 2003.

3. EaJlCaHIl.lf. H .n:p. Cl1paBOqHHK 110 TefIJIo06MeHHbIM armapa-

TaM! 11.11. blUKaH, r.E. KaHeBeu, B.M. CeJIHBepCTOB. - M.: Ma-

IlIHHoCTpoeHHe,1989.

4. EapaHeHKo A.B. H .n:p.XOJIO,!J;HJIbHbleMaIllHHbl / AB. EapaHeH-

KO, H.H. EyxapHH, B.11. l1eKapeB, 11.A. CaKyH,

JI.c. TJolMo4>eeBcKHH.-CI16.: l1oJIHTeXHHKa, 1987.

5. EozoaHo6 CH. H .n:p. TeOpeTHQeCKHe.ocHoBbI XJIa.n:OTeXHHKH.

TefIJIo06MeH / C.H. EomaHoB, H.A EyqKO, 3.11. fyHKO. - M.:

ArponpoMH3,[(aT,I986.

6. rOpeHKo6a A.B. H.n:p. <1>TopOfIJIaCThIB MaIllHHoCTpoeHHH / AB.

fopeHKoBa, f.K. EOTKOB,M.C. THxoHoBa. - M.: MaIllHHoCTpo-

eHHe,1981.

7.jfaHWlo6a r.H. H .n:p.TefIJIo06MeHHble arII1apaTbI XOJIO.n:illIhHhIX

yCTaHoBoK / f.H. .n;aHHJIOBa, C.H. Eor.n:aHoB,

0.11. I1BaHoB, H.M. Me,ll;HHKOBa.-JI.: MarnHHOCTpoeHHe, 1973.

8. lfCa'leHKO B.Il. H .n:p. Tel1JIol1epe.n:aQa / B.I1. 11caQeHKO,

B.A OCHI10Ba, AC. CyKoMeJI. - 113.n:.4, l1epepa6. H .n:OI1.- M.:

3HeproH3.n:aT, 1981.

9. KepHf(, KpaycA. Pa3BHTble 110BepXHOCTHTefIJIoo6MeHa. - M.:

3Hep~, 1977.

10.EeCCMCl30'lHble110pIllHeBhle ynJIOTHeHHjJBKOM!1peCCOpax/ 11.11.

HOBHKOB, B.I1. 3axapeHKo, E.C. JIaH.n:o - JI.: MaIllHHOcTPOe-

HHe,I981.

11. llameHm Ha 11M 35133 MaIlIHHa o6'beMHoro .n:eHCTBHjJ.F 04 B

39/oo/IOIllaB.JI., OMITY 27.12.2003.

12. llJlaCmUHUH Il.Jf. l10pillHeBble KOMl1peCCOphI. T. 1. TeopHjJ H

pacQeT. - M.: KOJIoc, 20QO.

13. CHCTeMa OXJIa)l(,lJ;eHHHKOMl1peCCOpoB Bitzer / / XOJIO.n:HJIbHaH

TeXHI1Ka.200 1. N!!4.

14. K 60npocy 0 BJIHHHHH OXJIa)l(,lJ;eHHHcryl1eHH KOMl1peCCOpa

06'beMHOrO .n:eHCTBHjJHa ero KOHCTPYKTHBHhleH 3KCI1JIyaTauH-

OHHble xapaKTepHCTHKH / B.JI.IOIlla, 11.A. 5IHBapeB, IO.H. l1a-

HHH, .n;.r. HOBHKOB,AA fypOB, AB. IOIlla; OMfTY - OMCK,

2001. - 10 c. - .n;el1. BBI1H11T11 05.10.2001, N!!2108 - B200 1.

15. IOU/a B.JI., H06uK06jf.r. BJIHjJHHe BHeillHero Tel1JIoo6MeHa

Ha pa60QHH I1pouecc KOMnpeccopoB o6'beMHoro .n:eHcTBHH/

OMrTY -2002.-24 c. -.n;el1. BBI1HI1T11II.I0.2002 N!! 1724-
B2002.


