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Performance Test and Development of the Composite
Heat Pipe with Rotating and Static Heat Pipe

Y.S.Lee’, Y.S. Jang**

* Korea Institute of Energy Research

** Kyeng Nam College of Information, Technology

ABSTRACT

The purpose of this research is to study the charateristics and manufacture of a composite heat
pipe system with rotational and static pipe.

A composite heat pipe system were tested to obtain the relationship between the expansion
injector and auxibary expansion for the motion of the working fluid by the experimental results. In
addition the heat transport characteristics were found based on wall temperature of rotor,
expansion injector, storage tank and vapor temperature. Water i1s used as working fluid of heat
pipes. As the results of experiments, the composite heat pipe was operated for long times, 10 hour
above with various rotational speed in performance. There were a few unexpected data by the
capillary pumped loop at small working fluid, but as a whole the testing was successful.

B 2Fot| L4 X|(Solar Energy) Vol. 18, No. 4, 1998 101



A - v 53 BBVl T A AF/ ol9F 9

.M E

A dudris AAY AR F
5, AAAE FA7)7) ¥ 5 2 AR HE7)
o BEY s 53] AAY AR A
zt 2 7194 3AAE 2 Zo|yt 27 o
LXHE 2 3k Aol AHY A 23+
Bo PBE YolN ZAFHA dAge 2V
3= 5 92 7K S gk itk

SEgo|lx EAL ZAFRAlY f5E5Trl w
23 F7] f5d9d9dMes A 2o A ¥3)
FEZA FAET, A9 $EAL BYEsld 5
= 3¥s 27| 4 A3 Efo|ZE Jud)
o -8 3hH ¢ F-83it

M3 ETo|Ze Aol w2t 1HA o
3z FuRe I5R7 Fed Regew
T 2L 1239 ES A=t | 99
o] AZ0F o)F AZE V) fgE FuR
57 AREE Tl 7Fesle @dgy]
o] zAFo] o3l dAE FHe o &
J= Aol Ao Y EF IJET o=
HAe] HI3A dETo|Zo] LT o=
Agte] A4, QA SAE B} 2] gE 3
A FAHe AeaAY 474, 281 F
W ZERAe] A B4 So] vehdth 1

o 4y 1 &

BAT ol A= A ARuA S} 7]

TE AL AxHez FRT AL
Ag AeE A dAth & HAYEAC ARA
ol&she Wy |, AT d AojHe =F9]
BELE oldshke WY 123 358 AEA
$& ZAREE olfse Wy 52 1R
Ao} 2L 2 AR Ad d

e

o,

j:
iy

an

.

3AE 3Jo|ETO|Z A7e AE 1969 Ball
Backd”ol 9ls)n ZEdA) g a7 AF
¢ F 2 IARANAN SR, S5 A
gel Qe A724 Mato”E $579 %9
&5 $EAFFFTL ATFINILH, Gans” &

102

et A5y HFAARAVE Eodn &34
g HAY dFZold gt FES oA 3
A d+=Z g Aol Stk

TABE HEZ(CapillaryPumped Loop)ol] &3t
AF= 19609 NASAQ Lewis Research
Center®] Stenger” o] 23] & Az 3 1970
dd e gE AHE Rt 19324
NASA9] Goddard’'sel ¢j3] CPL-122 H%d
AI-FNHsE  o]83 A¥S sdoen 198d
NASAdM= vlg7]|o Hze A4P3 g
A2tk 1980dd FwolgE AToMe

CPLo digt #2 77t Aol EHEsY
- 250KW/mSl. 2M1#E 27} fEEQIve By

7} Atk 198734l NASAY  Goddard$t
Airforce wright laboratoryl|Al= High Power
Spacecraft Thermal Management System
(HPSTM)S 7arstact” o9} CPLol did %
43} $Ae) g A7 Ak

A7 dRE 7Y 3HY 3| Edfo]
Zyle] Hut f5E5A4 g i ATIT
£ o], Ed3 3EYo|Z Bev Al
f5de 271 A2 BHoz mHBY I
(capillary pumped loop) o $4& 73 AT
A JIAY d4E FHoE 3 e otH
7] g

L AFE YAsIETlLs vslHsEslT

22< 9% APPY, AARS} TR Ao] Eol
G A% AFHA F5AA NG, $ERAN 3
wReo) A5 2BYTAL 5 YT
olze] FHH AN BHS T AANES
Adsie] 4554 S BHoR Yk

rlr o

T

2. & E

2.1 A3 23]
Fig. 1& 33, v|3 A3 EFo|=x o] ZYHHA 4

Eff 2Fol| L4 X|(Solar Energy) Vol. 18, No. 4, 1998



B4 - N4 BE N AUt 45 AY /0195 I

— G MmO >

. evaporator B : slip ring

> rotor D : expansion tank

. condenser tubing  F : storage tank

. capitary pump H : water level

> auxiliary expansion J 1 injector nozzle
Fig. 1. Schematic Diagram of Experimental Set
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Fig. 2. Sealed State of Rotator and Static Heat
Pipe by Magnetic Fiuid
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Table 1. Specifications of Test Heat Pipe
Lcﬂfnm%th Dla(rrnnf)ater Volurge Rermark
Rotor | 032 | 0.13 0.0036
E/T 04 | 008 0.0018
E/P | 04 00316 | 000024| 3 EA
C/P 022 | 00316 | 0.00013| 4 EA

E/T : Expansion Tank, C/P:Capillary Pipe,
E/P : Evaporator Pipe
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Table 2. Physical Properties of the Sponge

used as wick
Materials Polyvmy] formal
_ resine
Porosity(%) 8 ~ A
Average pore. size 60 ~ 2000
(u)
Tensile strength -
(kP2) 2027 ~ 608
Water absorption
rate (wt %) 300 ~ 150
Water absorption 2~ 15
speed (sec/cm)
Melting point
(C) 180
Table 3. Experimental conditions
Fill Operating | Rotational | AuxiliaryE
Charge Temp. Speed Xpansion
cC C rpm Nozzle
100
100 £ 200 h
300 o 300 W
&0 70 400 ithout
550 80 500 WIilnou
600
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Table 39 Az]&}Ath
F2 100cc, 300cc, S590ccE 3lgom,
F2714712M 25 40,

O,
(% ©:—ﬁ©§r@§l

A : auxihary expansion C : rotor

D : expansion tank F : storage tank
J 1 expansion nozzle

@0

Fig. 3. View of expansion nozzle with auxiliary
expansion.
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Fig. 4. Temperature profiles by various thermal
input without auxiliary expansion.
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Fig. 5. Temperature profies by various thermal
input with auxiliary expansion.
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Fig. 6. Temperature profiles by various thermal
input with auxiliary expansion
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Fig. 7. Relation of Recovery Heat on
Evaporator by Auxiliary Expansion.
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