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CONJUGATE NUMERICAL SIMULATION AND PERFORMANCE

OPTIMIZATION OF SMALL-SCALE FLAT CAPILLARY
PUMPED LOOP EVAPORATOR

WAN Zhong-Min LIU Wei

(College of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract The numerical model for the small-scale flat capillary pumped loop (CPL) evaporator is
presented, which includes liquid and vapor flow, heat transfer and phase change in the porous wick
structure and heat transfer in the fluid region and metallic wall, and the entire evaporator is solved with
SIMPLE algorithm as a conjugate problem. The effect of heat conduction of side metallic wall on the
performance of evaporator is analyzed, and the side wall effect heat transfer limit of flat evaporator
is introduced. The numerical results show that the liquid evaporation occurs near the heated wick
structure surface, and the metallic wall of evaporator with single material leads to low side wall effect
heat transfer limit. The small-scale flat evaporator with combined wall which is composed of upper wall
with high thermal conductivity and side and bottom wall with low thermal conductivity can increase
heat transfer capacity greatly and maintain a suitable temperature level on the heated surface.

Key words capillary pumped loop; flat evaporator; porous media; side wall effect heat transfer
limit; conjugate numerical computation
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