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Analysis on Relationship Between Superheat Phenomena and Startup

Temperaturefor Two-phase Cooling System
LiudJie® Li Tingxun Pei Niangiang Guo Kaihua He Zhenhui Gu Jianming

¥¢ Institute of Refrigeration and Cryogenics, Shanghai Jiaotong University, 200030, China

Abstract Experiments on the performance of a new mechanically pumped cooling loop (MPCL ) using CO, as a working fluid
were conducted. It was observed during the experiment that there was a superheat phenomenon at the outlet of the evaporator when
the heat load was added. Moreover, the superheat degree at the outlet of the evaporator and the pressure pulse caused by the change
from superheat state to two—phase state increase with the decrease of the evaporating temperature at the start—up stage. The anadysis
based on nucleation thermodynamic theory indicated that the critical radius of bubbles would become smaller with the increasing
of evaporative temperature. So, a relative lower heat power can change the work fluid from superheat into a stable two-phase state.
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Fig.1 Structure of a mechanical pumped cooling loop
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Fig.2 A full startup process
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Tab.1 Relationship between set—point and superheat
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Fig.3 Startup under different set—point
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Fig.5 Relationship between superheat and saturation

WIRGERR “ 342" TRENSRAELE R AR P30 7 26 I 575
WRTH A9/, O R 2 A A B A
o WMRP=EEBAVMSHE, B (6S) M.

W =0A+V,(p, - p; + p;InLe %)

v

AFA—TREFRER, m’;
o —WAKKIREK S, Ns;
p— RIS, Pa;
P—SWHEARMES, Pa.
WAL RIRTERS, WIS TR o,
REFAT IR BURTT (0 5 F1)

2

W =dxa [% ~-B'(r-r)*.

x 1 1
Hrp B :l_i(l_fm) (6)

re



$28% H6H
2007 £ 125

0% # Rk

Journal of Refrigeration

Vol.28,No.6
December. 2007

O AR O I S AR I s )
Pree AT = FN D= AL i ST it (K1 58/ D A
dror!

3 @)

PRIk 224 )3 2 I 25 ke 2 (K BOE IR BB R, 1h (4)
AN TP B d R R VRO B
WA S AR, B (7) 2] g0 R
ZR D ARFTE, BOAHLERF A A A AL RE ) il
PNo BT EAANT EEAK IR I BB RV AT 58 iR i e »
S BN T A 1) B 2 B P A PR R IR 2 11
L.

WRc =

3 4
=)
P00 LA A A A 5T IR ATL K 2 91K 20) P H

RHRGR LR RO, R R AR AR K T
PRl e, 28R I R R ook, [R] It
ML FRAR 252 Y AR 25 BT 7 2 1R s 3 ok v 1
Ko M2 IAZALBIR IR LM i HZ L K7
PEEEM TRV R, G L IE) )y 27
V@mhﬁ“ﬁﬁ%%mﬁmfmﬂm,&u%%
AL AR, i DA 25/ (At g
ﬂMTm%EhmﬁEMﬁEM%W%MM%EO

(A2 T HRA NRBURRHSE LI, RHEGTEBR RS
5 A5 H -8 (2003DF000050) I H % B))

(1
(2]

(3]

(4]

(5]

(6]

(8]

(9

[10]
(1]

(12]

S 30k
W PE TREAR TR ) 24 MY AE 5T R H RiAE, 1991,
A9, . PAE RIS N I [MTAE R A Tk
fi4t:, 1987
Maidanik Y F, Solodovnik N N, Fershtater Y G.
Investigation of dynamic and stationary characteristics of
aloop heat pipe[C]. New Mexico: IX International Heat
Pipe Conference, Albuquerque, 1995.
SRELAL, RO, 1T, S5 IR AE R SRR VR 1 SE 50
Al E R B TREREE EEREE, 2005, 35(1):
17-30.
Jvan Es,G van Donk, A Pauw. AMS02 Tracker Thermal
Control System: Loop Lay-out & Specification of loop
components [R]. AMSTR-NLR-TN-003 issue 01,
2004.
A A M Delil. Development of a Mechanically Pumped
Two-Phase CO, Loop for the AMS-2 Tracker Thermal
Control System [R]. Nationa Aerospace Laboratory NLR
AMS TIM Meseting .Boston January 23rd 2002.
A vedisian C T. The homogeneous nucleation limit of
liquids. J Phys Chem Ref Data, 1985, 14 (3) : 695.
B P12 AOBAHAZ P A K R 2 AR [ ] O 227
#,1995,18(2) :1-81.
PR IR, OGS, X . A TR A2 [M]
A kL, 1987.
MRAZZ Gert s iR IM]. dbnt N REE tilsL, 1978,
Frenkel J. Kinetic Theory of Liquids[M]. Oxford:
Clarendon Press, 1946.
IV, LTI XR T, A BRI B E) ) 2 —
MR ARSI — [ RE K52 524, 1995,28 (1)
89-95.

CAbstE



