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K paCqeTY reOMeTpWIeCKMX rrapaMeTpOB KaHaJIOB HaCa,ll;:IG1
BpaIII;aIOIII;erOC5I pereHepaTMBHOrO TerrnOYTMJIM3aTOpa

J{-p meXH. HayK B. A. TIPOHHH, KaHa. meXH. HayK B. B. JIEEE,IJ;EB
CaHKm- IIemep6yp2cKuu Hau,uOHaJlbHbiU uCCJteaOBameJtbCKUUyHuBepcumem lfTMO

lfHcmumym xoJtoaa U 6uomexHoJto2UU
191002, CaHKm-IIemep6YP2, yJt. JIoMoHocoBa, 9

In the article influence of several geometric parameters of regenerator checkerwork on its main characteristics
is estimated, and also the range of practical application of geometric parameters is defined. The recommenda-
tions on constructive improvement of rotary heat exchanger are given.
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3¢¢eKTVlBHOCTb, nOTepVlAaBneHVl51.

IIpl1 rrpOeKTl1pOBaHHl1 Bpall.(alOll.(I1XC5I pereHepa-

TI1BHhlX reIlJIoynuiloaTopoB (BPT) He06xo,lJ:11M0 I1MeTh

B BI1)ly, qTO 113MeHeHl1e reOMeTpl1t.IeCKI1X rrapaMeTpoB

HaCa,IUCH HeO,lJ:H03HatIHO CKa3hmaeTC5I Ha TaKl1X rrOKa-

3aTeJUlX, KaK TeIlJIOBa5I 3¢¢eKTl1BHOCTh, rrorep5l,lJ:aBJIe-

HI15I 11IlJIOll.(a,LJ,breIlJI006MeHHoH rroBepXHOCTI1 (cJIe,lJ:o-

BaTeJIhHO, 11 MaTepl1aJIOeMKOCTh). 06ecrreqeHl1e 60JIee

BhICOKOH TeIlJIOBOH 3¢¢eKTI1BHOCTI1, MO)l(eT rrpl1Bo-

,lJ:I1ThK BhICOKl1M rra,lJ:eHIDIM ,lJ:aBJIeHI15IB TeIlJIoyrl1JI113a-

Tope 11YBeJIl1t.IeHlflO MaTepl1aJIOeMKOCTI1 HaCa,lJ:KI1.

B ,lJ:aHHOH pa60Te ,lJ:aeTC5I Oll,eHKa BJII15IHI15I OT,lJ:e-

JIhHhlX reOMeTpl1t.IeCKHX rrapaMeTpOB HaCa,lJ:KI1 Ha ee

OCHOBHhIe xapaKTepl1CTI1K11; 0603HaqaeTC5I ,lJ:l1ana30H

npaKTl1t.IeCKOrO npl1MeHeHI15I reoMeTpl1t.IeCKI1X napa-

MeTpoB, qTO B nOJIHOH Mepe n03BOJII1T KOHCTpYKTO-

paM Oll,eHI1BaTh npl1HI1MaeMOe perneHl1e ell.(e Ha CTa-

,lJ:1111rrpOeKTl1pOBaHI15I, I1CXO,lJ:51I1X 3a,lJ:aHHhIX YCJIOBI1H

J1 Tpe60BaHI1H. AIHopaMI1 ,lJ:alOTC5I peKOMeH,lJ:all,l1l1

no KOHCTpYKTI1BHOMY COBeprneHCTBOBaHl1lO BPT.

B KaqeCTBe 06'heKTa I1CCJIe,lJ:OBaHI15I BhI6paH pe-

reHepaTI1BHhIH TeIlJIoyrl1JI113aTOp XPXR04 ¢I1PMhI

«Remak». I1CCJIe,lJ:yeMhIMI1 rrapaMeTpaMI1 51BJI5llOTC5I:

my611Ha HaCa,lJ:KI1 - I, BhICOTa KaHaJIa - h 11 pe)l(lfM-

Hhle napaMeTphI (paCXO,lJ: B03,lJ:yXa).

Oll,eHKa TepMl1t.IeCKOH 3¢¢eKTI1BHOCTI1 TeIlJIO-

yrJ1Jllf3aTOpa BhIDOJIHeHa Ha OCHOBe NTU- MeTO,I:{l1Kl1

pac'-leTa Bpall.(alOll.(erOC5I pereHepaTI1BHoro TeIlJIoy-

TI1JI113aTOpa [1] C I1CnOJIh30BaHI1eM 3KCrrepl1MeHTaJIh-

HhIX ,lJ:aHHhIX [2]. Oll,eHKa nOTepl1 ,lJ:aBJIeHI15IB HaCa,lJ:Ke

npOBO,lJ:l1JIaCh Ha OCHOBe MeTO,lJ:I1K11,rrpe,lJ:CTaBJIeHHOH

B pa60Te [3]. IIporpaMMa pacqeTa Bpall.(alOll.(erOC5I pe-

reHepaTI1BHOrO TeIlJIoyrJ1Jllf3aTOpa Ha OCHOBe BhIille-

Onl1CaHHhIX MeTO,lJ:I1K COCTaBJIeHa B MareMaTl1t.IeCKOM

naKeTe MathCad.

I1CxO,lJ:Hhle ,lJ:aHHhle, rrpl1H51Thle .ll:JI5IpaCqeTa: TeM-

rreparypa rrpl1TOtIHOrO B03,lJ:yXa tll = 5°C; TeMIleparypa

y,lJ:aJI5leMOrO B03,lJ:yXat21 =22 °C; paCXO,lJ:rrOTOKOBrrpl1TOq-

HOro B03,lJ:yXa B npe,lJ:eJIax ~ = 1500 ... 2700M3/q; paCXO,lJ:

y,lJ:aJI5leMoro B03,lJ:yXa B rrpe,lJ:eJIax ~ = 1500 ... 2700M3/q;

'-laCTOTa Bpall.(eHI15I HaCa,lJ:KI1n = 13 06 /MlfH.

)l.aJIee rrpe,lJ:CTaBJIeHhI pe3YJIhTaThI paC'-leTOB .ll:JI5II1C-

CJIe,lJ:yeMoro pereHepaTI1BHoro TeIlJIoyrl1JI113aTOpa

XPXR04 rrpl1113MeHeHHl1 rny6lfHhI HaCa,IUCHB ,lJ:I1arra30-

He 1= 0,1...0,5M. reOMeTpl1t.IeCKI1e rrapaMeTphI rrpo¢l1-

JI5I 11,lJ:l1aMeTp TeIlJIo06MeHHoH HaCa,IUCH cooTBeTcTBYlOT

HOMlfHaJIhHhIM 3HaqeHl15IM (D = 0,770M, h = 1,9MM).

Ha PI1C. 1,2 rrpe,lJ:CTaBJIeHhI 3aBI1CI1MOCTI1 TepMI1-

qeCKOH 3¢¢eKTJ1BHOCTI1 11 rrOTeph ,lJ:aBJIeHI15I OT rny-

6J1HhI HaCa,lJ:KI1. KaK BI1,lJ:HO,3aBI1CI1MOCTJ1 Kpl1Tepl1eB

OT my611HhI HaCa,lJ:KI1 HOC5IT MOHOTOHHhIH xapaKTep

6e3 3KCTpeMYMOB. YBeJIWIeHl1e rrapaMeTpa I npl1BO-

,lJ:I1TC POCT)' Bcex nOKa3aTeJIeH.

3aBI1CI1MOCTh TepMWIecKoH 3¢¢eKTI1BHOC-

TJ1 OT rny6J1HhI HaCa,lJ:KI1 rrOKa3aHa Ha pJ1C. 1. POCT

TepMWIeCKOH 3¢¢eKTI1BHOCTI1 (rrpl1 YBeJIl1t.IeH1111 l)
rrpOI1CXO,lJ:I1T TOJIhKO 3a CqeT YBeJIWIeHI15I IlJIOll.(a,lJ:11

TeIlJIo06MeHHOH rrOBepXHOCTI1 F, TaK KaK 3HaqeHI15I

Cpe,lJ:HI1X K03¢¢1111,I1eHTOB TeIlJIOOT,lJ:aql1 OCTalOTC5I

rrOCT05lHHhIMI1 (CKOpOCTh B03,lJ:yXa 11 3KBI1BaJIeHTHhIH

,lJ:l1aMeTp KaHaJIa He MeH51lOTC5I). Hal160JIee I1HTeHCI1B-

HhIH POCT 3¢¢eKTI1BHOCTI1 Ha6JIlO,lJ:aeTC51 B 06JIaCTI1

MaJIhIX rny611H HaCa,lJ:KI1 (l = 0,1...0,25) 11 ,lJ:aJIee TeM-

nhI pOCTa 3¢<l>eKTI1BHOCTJ1 CHlf)I(alOTC5I (qTO B OCHOB-

HOM npI1BO,lJ:I1T TOJIhKO K YBeJIWIeHl1lO MaCChI HaCa,lJ:KI1

11 ra6apl1TOB TeIlJIoyrI1JI113aTopa).
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PUC. 1. 3a6ucuMocmb mepMUrteCKoU 3rjJrjJeKmu6Hocmu
BPT XPXR04 om Vly6uHbi HacaoKu:

1- npu VI = V2 = 1500M3/rt; 2 - npu VI = V2 = 1875M3/rt;
3 - npu VI = V2 = 2250M3/rt; 4 - npu VI = V2 = 2700M3/rt



113MeHemie pacxo,n:a B03.LJYXarrpMBO,n:MTK M3Me-

HeHMIO TepMM'!eCKOM 3¢¢eKTMBHOCTM, HO OHO He-

3Ha'!I1TeJIhHO 11COCTaBJUIeTJIMllih HeCKOJIhKO rrpOu;eH-

TOB. TaKMM 06pa30M, CTerreHh yrMJIM3aU;MM TeIlJIOThI

B BPT B 60JIhllleM CTerreHM orrpe,n:eJUIeTC5IIlJIOIIIMhIO

TeIlJIoo6MeHHOM rrOBepXHOCTI1 F (f) M B MeHhllleM -

paCXO,n:OMTeIlJIOHOCI1TeJIeM.

3aBMCMMOCThrrOTepM ,n:aBJIeHM5IB03.LJYXaI1P B Ha-

CMKe OT my6MHhI HaCa,n:KMI rrOKa3aHa Ha pMC. 2. POCT

rrOTepl1 ,n:aBJIeHM5I rrpl1 YBeJIM'!eHMM I rrpOMcxo,n:MT

BCJIe,n:CTBMeYBeJIM'!eHM5I rrOTeph Ha TPeHMe B KaHane
HaCa,n:KM,rrpM 3TOM rrOTepM ,n:aBJIeHM5IHa Bxo,n:e M BhI-

xo,n:e113HaCa,n:KMOCTaIOTC5IHeM3MeHHhIMM, TaK KaK OT-

HOCMTeJIhHOe«)l(}ffioe» ce'!eHMe HaCa,n:KMHe MeH5IeTC5I.

OTMeTMM, '!TO rrOTep5I ,n:aBJIeHM5ICYllIeCTBeHHO 3aBMCMT

OTpacxo,n:OBB03.L1:YlllHhIXrrOTOKOBHa BceM ,n:Marra30He l.
TIPO¢MJIh peryJUIpHOM HaCMKM, o6pa3yeMoM

mMKOM M rO¢PMpOBaHHOM ¢OJIhrOM, xapaKTepM3yeT-

C5IBhICOTOMKaHana M TOJIIIIMHOM ¢OJIhrM. 113MeHeHMe

BhICOThI KaHana HaCMKM BpaIIIaIOIIIerOC5I pereHepa-

TI1BHOrO TeIlJIoyrMJIM3aTOpa rrpMBo,n:MT K M3MeHeHMIO

npoxo,n:Horo Ce'IeHM5I KaHaJIa.M BCJIe,n:CTBMe3TOr0)l(l1-

Boro Ce'IeHM5I HaCMKM, a TaK )ICeIlJIOIIIMM TeIlJIoo6-

MeHHOM nOBepXHOCTM HaCMKM.

fpa¢MKM paC'IeTOB ,n:JUI MCCJIe,n:yeMoro BPT

XPXR04 npM M3MeHeHMM BhICOThI KaHana HaCMKM

B ,n:Mana30He h = 1...3 MM nOKa3aHhI Ha pMC. 3. fJIy6M-

Ha M ,n:MaMeTPTeIlJIoo6MeHHoM HaCMKM paBHhI HOMM-

HanhHhIM 3Ha'IeHM5IM (D = O,770M, 1= O,200M).

CHJ1)I(eHMe TepMM'!eCKOM 3¢¢eKTMBHOCTM pere-

HepaTopa npM YBeJIM'!eHMM h 06b5ICH5IeTC5I YBeJIM'!e-

HMeM npoxo,n:Horo Ce'IeHM5I KaHaJIa HaCMKM (CKOpOCTh

B03.LJYXaB KaHane MeH5IeTC5IHe3HaQMTeJIhHO), YMeHh-

IIIeHMeM K03¢¢MU;MeHTa TeIlJIOOT,n:a'IMM YMeHhllleHM-

eM IlJIOIIIMM TeIlJIoo6MeHHoM nOBepXHocTM HaCMKM.

113MeHeHMe pacxo,n:a B03.LJYXanpMBo,n:MT K M3MeHeHMIO

TepMM'leCKOM3¢¢eKTMBHoCTM, o,n:HaKo pa3HocTh 3¢-

¢eKTMBHocTeM He3Ha'IMTeJIhHa M He rrpeBhIlliaeT He-

CKOJIhKMXrrpou;eHTOB (CM. pMC. 3).

3aBMcMMoCTM nOTepM ,n:aBJIeHM5IB03.LJYXaB HaCM-

Ke OT h nOKa3aHhI Ha pMC. 4. CHJ1)I(eHMe rrOTepM ,n:aB-
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PUC. 2. 3a6ucuMocmb nO//Hou nomepu iJa61leHUfl
6 BPT XPXR04 om i!/ly6UHbi HacaiJKu:

1- npu VI = V2 = 1500M3/If; 2 - npu VI = V2 = 1875M3/If;
3 - npu VI = V2 = 2250M3/If; 4 - npu VI = V2 = 2700M3/If

JIeHM5I rrpM YBeJIM'!eHMM h 06b5ICH5IeTC5IYBeJIM'leHMeM

3KBMBaJIeHTHOro ,n:MaMeTPaKaHana M, CJIe,n:OBaTeJIhHO,

CHJ1)I(eHMeM nOTepl1 ,n:aBJIeHM5IHa TpeHMM B KaHane

HaCMKM.

OTMeTMM 3Ha'IMTeJIhHYIO HeJIMHeMHOCTh ¢yH-

KIJ;MMI1P (h) Ha yqacTKe h = 1,O... 1,6MM, Ha yqacTKe

h = 1,6 ... 3,OMM - HeJIMHeMHOcTh ¢yHKIJ;I1M CHJ1)I(a-

eTC5I. 3TO 06b5ICH5IeTC5I TeM, 'ITO nOTep5I ,n:aBJIeHM5I

Ha TpeHMe B KaHaJIe o6paTHo nponOpU;MOHaJIhHa

KBMpaT)' 3KBMBaneHTHoro ,n:MaMeTPaKaHana.

Ha rpa¢MKax BM,n:HO, 'ITO YBeJIM'leHMe h Be,n:eT

K CHJ1)I(eHMIO 3¢¢eKTMBHOCTM, a YBeJIM'leHl1e I -
K pOCT)' 3¢¢eKTMBHOCTM. I1cnOJIh3Y5I rrpe,n:CTaBJIeH-

Hhle 3aBMCMMOCTM,MO)I(HO onpe,n:eJIMTh TepMM'lecK)'IO

3¢¢eKTMBHOCTh BPT XPXR04 npM HOMMHanhHOM

pacxo,n:e B03.LJYXa(VI = V2 = 1875M3/'I),n:JUI IIIl1pOKOrO

,n:Marra30Ha 3HaQeHMM MCCJIe,n:yeMhIXreOMeTpM'leCKMX

napaMeTPOB (pMC. 5). TaK Tpe6yeMaH 3¢¢eKTMBHOCTh

TeIlJIoyrMJIM3aTOpa MO)ICeT6hITh ,n:OCTMrHyra npl1 pa3-

JIM'lHhIX COQeTaHM5IX I M h. Onpe,n:eJIMTh 'IMCJIeHHhle

3HaQeHM5I rny6MHhI M BhICOThI KaHana HaCMKM MO)I(HO

CMeIIIa5ICh no ropM30HTaJIM M3 MCXO,n:HOMTO'IKM.
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PUC. 3. 3a6ucuMocmb mepMulfecKou 3q)(peKmU6Hocmu
BPT XPXR04 om 6blcombl KaHaIla:

1- npu VI = V2 = 1500M3/If; 2 - npu VI = V2 = 1875M3/If;
3 - npu VI = V2 = 2250M3/If; 4 - npu VI = V2 = 2700M3/If

°1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6 2,8 h, MM

PUC. 4. 3a6ucuMocmb nOIlHou nomepu iJa61leHUfl
6 BPT XPXR04 om 6blcombi KaHaIla:

1 - npu VI = V2 = 1500M3/If; 2 - npu VI = V2 = 1875M3/If;
3 - npu VI = V2 = 2250M3/If; 4 - npu VI = V2 = 2700M3/If



0,75

j0,70
0,65_

j
0,60
0,55
0,50 f---r--+-j~, ~I ~'~I~' ~I ~~I~~I ~, ~I~~I ~~~

1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6 2,8 h, MM

PUC. 5. 3aBucUMocmb mepMulfecKou 3rj)(jJeKmuBHocmu
BPT XPXR04 om Bblcombl KaHana npu VI = V2 = 1875M3/If:

1- npu 1 = 0, 15M; 2 - npu 1 = 0,20M;
3 - npu 1 = 0,25M; 4 - npu 1 = 0,30M

TaK, K npMMepy, TepMWIecK<UJ 3<p<peKTMBHOCTb
E = 74,5% MO)l(eT 6bITb no.rryqeHa npl1 h = 1,9MM

111= O,20M, a TaK)I(e M npl1 h = 2,6MM 111= O,30M.

IIpl1 3TOM np01130M,D,eT yBeJIM'1eHMe nnOll.(a,D,11 Ten-

JI006MeHHoM nOBepXHOCTM, ra6apMToB Koprryca,

a TaK )I(e CHM3HTC5I nOKa3aTeJIb KOMnaKTHOCTM Ten-

JI006MeHHoM nOBepXHOCTM (npl1MepHO Ha 33%). YBe-
JIWIeHl1e fny6l1HbI HaCa,D,KMnpMBe,D,eT K yBeJIWIeHMlO

nepeTOKa B03,D,yXa3a C'1eT Bpall.(eHM5I HaCa,D,KM.

Ha PI1C. 6 nOKa3aHbI 3aBI1CMMOCTMnorepM ,D,aBJIeHM51

B BPT OT HCCJIe,D,yeMbIXreOMeTpMY:eCKHXnapaMeTpOB Ha-

Ca;::J,Kl1.AHaJIM3 TIpe,D,CTaBJIeHHbIX3aBI1CMMocreM n03BO-

MeT C,D,eJIaTbBbIBO,D"Y:TOM3MeHeHMe BbICOTbI KaHana h
B 66JI:bllleM creneHM OKa3bIBaeT B.JlIDIIDIe Ha na,D,eHMe,D,aB-

JIeHM5l, '1eM H3MeHeHMe rny6MHbI HaCa;::J,Kl1l.TaKMM 06pa-

30M, npH COBepllleHCTBOBaHMHKOHCTpYKUJill BPT Cl.I,eJIblO
CHJ1)I(eHM51norepM ,D,aBJIeHM51CJIe,D,yeTOT,D,aBaTbTIpe,D,nO'1-

TeHMe yBeJIMlleHMlO BbICOTbI KaHana h. B 06JIaCTH MaJIbIX

3HalleHMM h < 1,6MM Ha6JllO,D,aeTC5I3HaY:MTeJIbH<UJHeJIM-

HeMHOCTb<pyHKl.I,ID1/1P (h); B 06JIaCTH BbICOKHX3Ha'1eHMM

h > 2,4 MM norepM ,D,aBJIeHM51MaJIbI Ha BceM ,D,MaTIa30Hel.
O,D,HaM Ta)l(e nOBepXHOCTb Termoo6MeHa FMO)l(eT

6bITb nOJIY'!eHa npl1 pa3JIWIHbIX CO'1eTamulX napa-

MeTpOB 1M h, HO I1HTepeC npe,D,CTaBJI5leT3aBMCl1MOCTb

TepMl1lleCKOM 3<p<peKTMBHOCTM 11 nOTepM ,D,aBJIeHM5I

OT nJIOll.(a,D,11Tennoo6MeHHOM nOBepXHOCTM (Pl1c. 7).

IIpl1pall.(eHl1e nnOll.(a,D,11F MO)l(eT 6bITb ,D,OCTl1fHYTO:

npl1 <pI1KCl1pOBaHHoM BbICOTe KaHana h - 113MeHeHM-

eM fny6HHbl HaCa,D,KM;npM <pMKCMpOBaHHOM rny6MHe

HaCa,D,KM1- M3MeHeHMeM BbICOTbI KaHana h.
BbInOJIHeH llMCJIeHHbIM 3KcnepMMeHT )J)UI BPT

XPXR04 npH nOCT05lHHbIX feOMeTpWIeclOIX napaMeT-

pax, COOTBeTCTBYlQll.(MX HOMMHanbHbIM 3Ha'1eHM5IM,

npl1 paCXO,D,eB03,D,yXa VI = V2 = 1875 M3/'1. Pe3YJIbTaTbI

paClleTOB nOKa3aHbl Ha pMC. 7, 8. KaK Bl1)l,HO M3 Pl1c. 7,

TepMWIeCKa51 3<p<peKTI1BHOCTb B03pacTaeT npM yBe-

JIl1'1eHl111 F, npl1 3TOM YMeHbllleHl1e BbICOTbI KaHana

npM h < 1,9MM npI1BO,D,MTK 60JIee BbICOKMM 3Ha'1eHI1-

51M TepMl1lJeCKOM 3<p<peKTMBHOCTI1, '1eM yBeJIl1'1eHl1e

fny6l1Hbl HaCa,D,KM,a npH yBeJIM'1eH1111BblCOTbI KaHana

npl1 h > 1,9 MM - K 60JIee Hl13KMM 3HalleHM5IM. O,D,HaKO
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Puc. 6. 3aBucUMocmb nOJlHOU nomepu aaBfleHWl B BPT XPXR04
om Bblcombl KaHana h npu VI = V2 = 1875M3/If:

1- npu 1 = 0, 15M; 2- npu 1 = 0,20M;
3 - npu 1 = 0,25M; 4 - npu 1 = 0,30M
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Puc. 7. 3a8UCUMocmb mepMulfecKou 3rj)(jJeKmu8Hocmu

BPTXPXR04
om nflow,aau menfl006MeHHOU n08epXHocmu F npu pa3llUlfHbLX I, h:

1- KpU8Gfl nepeMeHHou 2Jly6UHbl HacaaKU I;
2 - KpU8Gfl nepeMeHHou 8blcombi KaHana h
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Puc. 8. 3a8ucUMocmb nOflHOU nomepu aa8fleHWl
8 BPT XPXR04 om nflow,aau menfl006MeHHou n08epXHocmu F

npu PG3llUlfHblX I, h:
1- KpU8Gfl nepeMeHHou 2Jly6UHbl HacaaKU I;
2 - KpU8Gfl nepeMeHHou 8blcombi KaHana h



pa3HOCTb 3<j)<j)eKTMBHOCTeM )I)UI ,JJ;ByxpaCCMOTpeHHbIX

C.rryqaeB He3HaqMTeJIbHa M He l1peBbIlliaeT HeCKOJIbKJ1X

l1pOIIeHTOB. CJle)J;yeT TaK )I(e OTMeTMTb, qTO 3HaqeHMe

Tpe6yeMoM BeJlJ1':lMHbI 3<j)<j)eKTHBHOCTM ,JJ;OCTMraeTC5I

l1pM MeHbllIeM 3HaqeHMMl1JIOIIIa)J;M Tel1JIoo6MeHa F (h)
(l1PI1 h < 1,9 MM), qeM l1PM 3HaqeHl1M F (I), 11, Hao6o-

pOT, l1pl1 h > 1,9 MM -l1pM6oJIbllIeM 3HaqeHMM F (h).
113 rpa<j)HKOB, 110Ka3aHHbIX Ha PI1C. 8, CTaHOBl1TC5I

OqeBl1)J;HO, qTO YBeJIJ1':leHHe F (h) l1pl1BO,[(lIT K 3Ha':lJ1TeJIb-

HOMY YBeJIJ1':leHl1JO 110repM ,JJ;aBJleHJ15lBCJIe,JJ;CTBMecYIIIec-

TBeHHoro YMeHbllIeHJ15l l1pOXO,JJ;Horo ceqeHJ15l KaHana

HaCa)J;KJ1l1pM Hel13MeHHOM my6nne HaCa)J;KJ1, 3TO B CBOIO

oqepe,JJ;b l1pl1BO,[(lIT K YBeJIJ1':leHl1JO 110repM ,JJ;aBJleHJ15l

B03)J;yXa Ha TpeHJ1l1 B KaHanax HaCa)J;KJ1 11 He3Ha':lJ1TeJIb-

HOMY YBeJIJ1':leHJ1JO 110repM ,JJ;aBJleHJ15lHa BXO,JJ;eM BbIXO,JJ;e

M3 HaCa)J;KJ1. 113MeHeHHe F (I) OKa3bIBaeT He CTOJIb CJ1JIb-

Hoe BJll15IHl1e Ha BeJIJ1':lJ1HY 110repM ,JJ;aBJleHJ15l(Kpl1Ba5I 2,
PI1C. 8), qTO CB5I3aHO C YBeJIJ1':leHHeM 110repl1 ,JJ;aBJleHl15l

Ha TpeHJ1l1 3a CqeT YBeJIJ1':leHl15l my6J1HbI HaCa)J;KJ11.

Ha OCHOBaHI1M l1pOBe,JJ;eHHoro aHanM3a 3aBMCM-

MocTeM, MO)I(HO YTBep)l()J,aTb, qTO KaqeCTBeHHbIM xa-

paKTep 110.rryqeHHbIX 3aBMCMMOCTeM 51BAAeTC5I 06IIIMM

)I)UI Bcex pereHepaTopOB C MCCJIe)J;yeMbIM TM110M l1PO-

<j)l1AA HaCa)J;Kl1.

1. CTel1eHb YTJ1JIJ13aUJ1J1Tel1JlOTbI B BPT B 60JIbllIeM

creneHH Ol1pe,JJ;eAAeTC5I l1JIOIIIa)J;bIO Tel1Jloo6MeHHoM

nOBepXHOCTI1 HaCa)J;Kl1 Tel1JlOYTJ1JIJ13aTOpa (F (I), F (h),
F (h, I)) 11B MeHbllIeM - pacxo,JJ;oM rel1JlOHOCHTeJIeM.

2. 113MeHeHl1e pacxo,JJ;a B03)J;yxa cJla60 CKa3bIBa-

eTC5I Ha 113MeHeHl1l1 TepMJ1':leCKOM 3<j)<j)eKTMBHOCTM

M BJIl15IeT B OCHOBHOM Ha COl1pOTI1BJIeHl1e Tel1JIOYTI1-

JIM3aTopa.

3. BbICOTY KaHana h MO)I(HO CqMTaTb OCHOBHbIM

l1apaMeTpOM l1pM KOHCTPYKTI1BHOM COBepllIeHCTBO-

BaHI1M BPT, KaK C IIeJIbIO 110BbIllIeHJ15I TepMMqeCKOM

3<j)<j)eKTMBHOCTM, TaK M C IIeJIbIO CHJ1)I(eHJ15I 110Te-

pM ,JJ;aBJIeHJ15I. IIpM l1pOeKTMpOBaHMM M M3rOTOBJIe-

HMM BPT C ,JJ;aHHbIM l1po<j)MJIeM HaCa)J;Kl1 MO)I(HO

peKOMeH)];OBaTb ,JJ;Mal1a30H 3HaqeHl1M h B l1pe,JJ;eJIax

1,6 ... 3,OMM, qTO 1103BOJIMT ,JJ;OCTMqb BbICOKJ1X 3Haqe-

HMM 3<j)<j)eKTMBHOCTM l1pM ,JJ;OrryCTMMOM ypoBHe 110-

Tepb ,JJ;aBJIeHJ15I.

4. YBeJIMqeHMe rJIy6MHbI Haca,JJ;KM 111pM 60JIb-

IlIMX 3HaqeHM5IX h = 2,5 ... 3,0 MM 110BbIlliaeT 3<j)<j)eK-

TMBHOCTb YTMJIM3aIIMM Tel1JIOTbI l1pM HeBbICOKOM

110Tepe ,JJ;aBJIeHM5I, qTO 1103BOJIMT MC110JIb30BaTb

,JJ;aHHble BPT B yCJIOBM5IX, K l1pl1Mepy, BbICOKOM 3a-

l1bIJIeHHOCTM M 3arp5l3HeHHOCTM B03,JJ;YIlIHbIX nOTO-

KOB.

5. PeKOMeH)J;yeTC5Il1pOeKTl1pOBaTb BPT C rny6M-

HOM HaCa)J;Kl1 B ,JJ;l1al1a30He: l1pl1 cpe,JJ;HeM BblCOTe KaHa-

JIa (h = 1,8 ... 2,4MM) -I = 0,2 ... 0,25M; l1Pl160JIbllIOM

BbICOTe KaHana (h = 2,5 ... 3,OMM) -I = 0,25 ... 0,3M.
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