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Result of experimental investigationof heat transfer in the
range of Re-number = 500 ... 5000 and aerodynamic
resistance in the range of Re-number =
(1... 8) . 10' of single tubes with spiral cooper fins made
by deforming cutting with step of fins are 0,2 ... 1,25 mm
used in air coolingapparatuses in the range of Re-number
= (1... 8)· 10' are presented. The experimental data are
generalized criterion equations. The checking efficiency
is presented in the range of Re-number = (1... 5)· 10'.

TenJIo06MeHHbIe annapaTbI CHCTeM OTOnJIeHIDI, OXJIa)f(-

,n;eHIDIH KOH,D;HUHOHHPOBaHIDIB03~a pa60TaIOT IIpH HH3-

KHX TeMnepaTYPHbIX Hanopax H 06~aIOTCH B03,ll;yxOM npH

MaJIbIX CKOpOCTHX,qTO 06yCJIOBJIHBaeT HeBbIc0K}'lO nJIOT-

HOCTb TenJIOBoro nOTOKa, YBeJIHqHTb KOTOPYIO comaCHO

[1] MO)f(HO nYTeM YMeHbITIeHIDI JIHHeHHOro pa3Mepa no-

BepXHocTH TenJIo06MeHa H ,n;aJIbHeHITIero YBeJIHqeHHH KO-

3cPcPHUHeHTa~e6peHIDI.

B HaCTOHIUee BpeMH Bce ITIHpe npHMeHHIOTcH TenJIo06-

MeHHbIe annapaTbI Cope6peHHbIMH Tpy6aMH, H3rOTOBJIeH-

HbIMH MeTo,n;OM,n;ecP0pMHpYIOIUerO pe3aHHH. 3TO cpaBHH-

TeJIbHO HOBbIH MeTO,n;MeXaHHqeCKOH 06pa60TKH, COqeTa-

IOIUHH npouecc qaCTHqHOrO cpe3aHHH npHnycKa H ueJIe-

HanpaBJIeHHOrO nJIaCTHqeCKoro ,n;ecPopMHpoBaHIDI no,n;pe-

3aHHoro nOBepxHocTHoro CJIOH.06pa3YIOIUaHCH npH ,n;e-



<!J0PMHpYIOll\eM pe3aHHH crpy)l(Ka He OT)l,eJHleTCHrrOJIHOC-

ThlO OT3aroToBKH, coxpaHHH CBH3h C HeH rro Y3KOH CTOpO-

He, rr03TOMY y H3rOTOBJIeHHhIX 3THM crroc060M ope6peH-

HhIX rpy6 pe6pa MOHOJIHTHOCOe)l,HHeHhICOCHOBaHHeMH y

HHX OTCyTcTByeT TepMH'IeCKOe KOHTaKTHOe COrrpOTHBJIe- 0,4

HHe. C nOMOll\hlO )l,e<!JopMHpYIOll\erO pe3aHHH [3] MO)l(-

HO )l,OBeCTH K03<!J<!JHlI,HeHTope6peHHH )l,0 14, rrpH 3TOM

B03MO)l(HhIH MHHHMaJIhHhIH war ope6peHHH paBeH 0,15

MM, Me)l(pe6epHoe paccToHHHe - 0,02 MM. 113roToBJIeH-

HhIeMeTO)l,OM )l,e<!J0pMHpYIOll\erO pe3aHHH Tpy6hI Tex-

HOJIOrHQHhI H )l,eWeBhI, O)l,HaKOB JIHTepaType OTCyTCTBy-

lOT HX TerrJIOa3pO)l,HHaMHQeCKHe xapaKTepHCTHKH. B

CBH3H C 3THM HCCJIe)l,OBaJIH nmJIOa3pO)l,HHaMHQeCKHe

xapaKTepHCTHKH ope6peHHhIX Tpy6 C MaJIhIMH waraMH

ope6peHHH )l,JIH CKopOCTeH, xapaKTepHhIX )l,JIH orrHcaH-

HhIX BhIwe CHCTeM, H rrpOBe)l,eHa Oll,eHKa 3<!J<!JeKTHBHOC-

TH HX TerrJIOOT)l,aqH.

I1crrhIThIBaJIH Me)l,HhIe Tpy6hl C pe6paMH, H3rOTOBJIeH-

Hhle MeTO)l,OM)l,e<popMHpYIOll\erO pe3aHHH. THrr pe6ep -

CflHPaJIhHhIHlI,HJIHH.D.puqecKHH,rrpo<!JHJIh- rrpHMoyroJIhHhIH.

reOMeTpHQeCKHe napaMeTphI ope6peHHH HCCJIe)l,yeMhIx

ope6peHHhIX Tpy6 npHBe)l,eHhI B Ta6JIHlI,e.

B pe3YJIhTaTe 06pa60TKH 3KcrrepHMeHTaJIhHhIX )l,aHHhIX

rronyqeHhI 0606ll\alOll\He 3aBHCHMOCTH:

KOHBeKTHBHOHTerrJIOOT)l,aqH
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HOMepa Tpy6
nOKa3arellh

I 2 3 4 5 6

K03<tx!JHUHeHTpa3BHTHli
nOBepXHocTH 'P 11,46 11,7 12,22 12,94 13,75 14,67
K03<tx!JHUHeHTpa3BHTHli
nOBepXHoCTH 'PD OTHO-
CHTellhHoD 10,58 10,38 10 9,57 9,17 8,8
llIar ope6peHHll ~, MM 0,2 0,3 0,5 0,75 I 1,25
BhlcoTa pe6pahp' MM I 1,5 2,5 3,75 5 6,25
MelKpe6epHoe paccToll-
HHe 0, MM 0,1 0,15 0,25 0,375 0,5 0,625
BHyTpeHHHil .nuaMeTp
ope6peHHlId, MM 24 23,5 22,5 21,25 20 18,75
HapYJKHhlil .l\HaMeTp
ope6peHHlID, MM 26 26,5 27,5 28,75 30 31,25
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Puc. 1. Ou,eHKa 3rjJrjJeKmu8Hocmu menflOOmaaltU
ope6peHHbix mpy6 no 3aHUMaeMbLM

KOHcmpYKmU8HbiM 060eMaM (KoMnaKmHocmu)
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Puc. 2. Ou,eHlw 3rjJrjJeKmu8Hocmu menflOOmaaltu no menn08blM
HaepY3KaM (o603Ha'ieHUR me JlCe, '1mo U Ha puc. 1)



1,1
1000 2000 3000 4000 Re

Puc. 3. Ol(eHKa 3ifxPeKmu8Hocmu meflflOomiJalfu no
nomepJ/M iJa8AeHUJI803iJyxa (o6o.3HalfeHUJIme JfCe,

lfmo U Ha puc. 1)

3<p<peKTHBHOCTbTenJIOOT.n.aqH ope6peHHbIX Tpy6 ou;e-

HHBaJIH no 3aHHMaeMbIM KOHCTPYKTHBHbIM 06'beMaM (KOM-

naKTHOCTH), TenJIOBbIM Harpy3KaM H nOTepHM .n.aBJIeHHH

B03.n.yxa npH npOqHX paBHblx yCJIOBHHX (pHC. 1, 2, 3). ,[(JIH

ma.n.KoH Tpy6bI HCnOJIb30BaJIH .n.aHHble [4].
3<p<peKTHBHOCTbTenJIOOT.n.aqH no 3aHHMaeMbIM KOHCT-

PYKTHBHbIM o6'beMaM (KOMnaKTHOCTH) Ou;eHHBaJIH,HCnOJIb-

3yg .n.aHHble f.A.,[(peHu;epa [2]:
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Ou;eHKy 3<p<peKTHBHOCTH TenJIOOT.n.aqH no TenJIOBbIM

Harpy3KaM npOBo.n.HJIHcomaCHO .n.aHHbIM B.<I>.IO)J.HHa [6]:
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3<p<peKTHBHOCTbTenJIOOT.n.aqHno nOTepgM .n.aBJIeHHH

B03.n.yxa Ou;eHHBaJIH no BHOBb pa3pa6oTaHHOH MeTo.n.HKe,

jlBJIjlJOmeHCg pa3BHTHeM MeTo.n.HKH B.M.nerKOrO [5]:
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r.n.e C H C1- K03<p<PHU;HeHTbIypaBHeHHM TenJIOOT.n.aqH H

conpOTHBJIeHHHCOOTBeTCTBeHHO;

A - TenJIOnpOBo.n.HOCTb B03.n.yxa;

Fo = nDL - nJIOma.n.b oru6aJOmeH Tpy6y nOBepXHO-

CTH;

F
KaH

- llJIOma.n.b KaHaJIa;

W - CKOpOCTb Ha6eraJOmero nOTOKa B03.n.yxa;

PBX - nJIOTHOCTh B03.n.yxa Ha BXO.n.e.

B pe3YJIbTaTe 06pa6oTKH ~aHHbIX 3KCnepHMeHTaJIbHbIX

HCCJIe.n.OBaHHHOpe6peHHbIX Tpy6, H3rOTOBJIeHHbIX MeTO-

.n.OM .n.e<pOpMHpyIOmero pe3aHHH C maraMH ope6peHHH

0,2 - 1,25 MM npH nOnepeqHOM 06.n.yBe B03.n.YXOMco CKO-

POCThIO .n.o 5 Mlc, nOJIyqeHbI 0606maIOmHe 3aBHCHMOCTH

(1) - (3).

CpaBHHTeJIbHaH ou;eHKa 3<P<l>eKTHBHOCTHTellJIOOT.n.aqH

HCCJIe.n.OBaHHbIXope6peHHbIX H ma.n.KHX Tpy6 nOKa3aJIa,

qTO npH npOqHX paBHbIX yCJIOBHHX ope6peHHble Tpy6bI

HMeIOT npeHMymecTBa no KOMnaKTHOCTH (llvB 1,9 - 4,1

pa3a 60JIbme H B03pacTaeT npH YBeJIHqeHHH Re H S ), ap

TaIOKe no TenJIOBbIM Harpy3KaM (ll Q B 1,7 - 3,1 pa3a BblIIIe

H YBeJIHqHBaeTCH npH pOCTe Re H S ); o.n.HaKO HMeIOT
p

60JIblllHe nOTepH .n.aBJIeHHH(llN B 1,1 - 1,5 pa3a BbIllie H

YMeHbIIIaeTcH npH pocTe Re H S ).p
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