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Performance of Revolving Heat Pipes

and Application to a Rotary Heat Exchanger

By

Jun NIEKAWA, Kouji MATSUMOTO, Tatsuya Koizumi,
Keiji HASEGAWA, Hirotaro KANEKO and Yukio MIZOGUCHI

Abstract: Heat transfer performance of a heat pipe is largely
affected by various kinds of body forces such as gravity, electric
forces, and centrifugal forces when it is operated under these forces.
The purpose of the present study is to clarify the effect of centrifugal
force on performance characteristics of a revolving heat pipe whose
axis is parallel to the center axis. The present paper also describes the
application of this revolving heat pipe to the rotary heat pipe heat
exchanger which has been developed for heat recovery from dust-laden
flue gases.
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#1. Dimensions of the Tested Heat Pipes (mm)

Ltem Qutside |Inside Evaporator | Condenser | Number of {Depth of | Width of
diameter dlameter length length grooves grooves |grooves
Nol | 19.05 17. 05 1, 500 1, 500 — — —
7!\10772 19. 05 11.1 1, 500 1, 500 80 0.30 0.27
No.3 ! 25. 4 23.6 | 1, 500 1, 500 110 0.30 0.28
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% 3 Circumferential temperature distribution
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% 4% Variation in heat transter coefficient
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% 6% Overall heat transter coefficient for two types of heat pipe

KFERTOMCERIEERORME £ AL Twa, Ly LEHER T 60 rpm [
FTRBAY—EOEERLTVWS, BIMTRLZAARREIMLS L VHE4RTRL
72 BEE R O BRSSO T 5 EERE R © BFEI T L BHEE T LR OIMEEIC & -5
TEEBWEMSRD 24 L, ZOHERENERERIELT I LELONG, BRHTHE,
ERIEBEOEET 5 L 2ADAHTRI 5, ZHKEEONHIOEN TR ERS
BIRTA 7™ h 24T L BEEREIRD T2, —HEHER CIREHEREDE S 03 E 0T
R ND b, BEERZEEOMIITIRBENEL 25 oEd L, EEEOARNIZE
ENEL s 0MINT2EE2NSE, Lich> TEERORY 225 L 52— F
284 FTHRERESE R WS 2 LT, ERBMREER, BICBGERLAETL I EHNTE S,
85 Iz Bk 5 NERHEED & — b SA Az D w» TEEENE (0=07) &5 (6=180") &
OIEEEE D EEEUKEE 2R, BiAEI V— 7= F(No. 2)OBREZRFA L—2A
E—hotq Z(No. D)X DBES /N E W, 2O E — b3 7ORBBGEE (KE)
R 6 o, EEERTOKBEOHMMEDHRZENECARROMHELLLIS D
Th5b., EECLZKEOBYREIAL—AEID I N—TEDTHB/NE L, ZOILHh
S LIEENEDIR D B FONEEEIC L > TRELSET S I e Bba 5,

3.2 HKXBEXE

This document is provided by JAXA.



268 FHBFERRA®RSE K B35
6.0r
Operating Temperature=100°C
Q
o 4.0 HP No2o”
L
r A~
g © o
<o 2.0r O/ o
8Z6—""""HP Nol
@,_O’
0

20 60 100 140 180
N (rev/min)

% 7 Maximum heat transport capability vs. number of revolutions
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E8 Schematic diagram of the rotary heat pipe heat exchangers
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