2006 4 8 H EtEZMEMRKXEEFR August 2006
5324 S8 i Journal of Beijing University of Aeronautics and Astronautics Vol.32 No. 8

R BE S A AS B R R AT 45 5 4
M RETP kaE

(R AR KA s Rh 5 TR, dL5T 100083)

] E.ALTHBRAENRSER AXTRETHE EH/FHE AEFEURLL
T4 RHIATRE,EL T HF SR XN BB RE RSSOl 0, AR E FF5RR
FEMNBAEZRBEND . A TREARE LFE. KR BNRANN; TERE X f0EE
HREXHREBERFRARTNEN; TR AR EMBREARNFHE T & EREW, Ak
MR BEBLEAEHREGERBERAD EERATRAS LT AR R E & A0 350 5 B
AR AR T ERE X RE; KAES T, B e #h S XA SRR KTHA, T
KB GRS, AT EET IR AR EMMREARN CER.

X B W ABHE; BE, BT BRAEN

FE S ES: TB 131

XERFRIRAD: A X ZE 48 5. 1001-5965 (2006 )08-0894-05

Steady state modeling of loop heat pipes and
operating characteristics analysis
Bai Lizhan Lin Guiping Zhang Hongxing
(School of Aeronautic Science and Technology, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract. Based on energy balance, pressure balance, mass conservation and geometric constraint, the
steady state model of loop heat pipes was established and solved. The modeling results not only confirms the
steady state operating characteristics of loop heat pipes introduced in many literatures, but also brings forward
viewpoint to the problems below ; the analysis of the heat leak of the evaporator, the reason of the generation of
the variable heat conductance zone and the constant heat conductance zone, the variation of the heat conduct-
ance in the constant heat conductance zone and the calculation of the mass of the working fluid charged and the
volume of the compensation chamber. Results show that the heat leak of the evaporator for heating the liquid
through the wick can not be neglected at high heat load ; adverse gravity elevation and the heating from environ-
ment to the return liquid are the reason of the generation of the variable heat conductance zone ;the heat con-
ductance in the constant heat conductance zone decreases as the heat load increases at high heat load, and can
reach the critical heat load, which can be avoided by the match of the mass of the working fluid charged and
the volume of the compensation chamber.
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