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Effect of Clearances between 3D-Printed Wick and Heating
Plate on Thermal Performance for LHP

WANG Dan,HU Zhuohuan, YUAN Chengwei, XU Jiayin

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093 , China)

Abstract; In order to reduce the heat leakage in the evaporator and improve the heat performance of loop heat pipe
(LHP) , the clearance between the 3D-pringted composite wick and the heating plate was changed. LHP was assembled
by three combined methods of the wick and the heating plate with no clearance, 1 mm clearance and 2 mm clearance
respectively, and their start-up and operating performance were experimentally studied. It was showed that the start-up
time of the LHP with clearance will be prolonged due to the increase of the clearance. The suppression of heat leakage
was most significant, when the clearance was 2 mm, the composite wick evaporation layer was 200 wm, and
transportation layer was 100 pm. At the same time, the power was 180 W, the evaporator wall temperature was
96.7 °C, and the heat transfer coefficient was 73 681 W/(m’ - K). The increase in clearance had no significant
inhibitory effect on heat leakage ,while the composite wick evaporation layer of was 200 wm, and the transportation layer
of was 100 pm. In conclusion, the influence of composite wick on the heat transfer performance of LHP can be
controlled by changing of the clearance between the composite wick and the heating plate.

Keywords : 3D-printing ; composite wick ; LHP( Loop Heat Pipe) ;heat transfer coefficient;heat leakage
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Figure 3 Installation diagram of wick and

heating plate with clearances
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Table 1  Structural parameters of 2 sets of composite wick
s fle BiE ARSRRRY
SR =] )
pm R/ % %@/p,mz (W-m='.K™")
I Wz 100 30.9 5.91 8.6
HERIZ 200 50.9  213.00 5.4
I W52 200 50.9 213.00 5.4
R 100 30.9 5.91 8.6
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Table 2 Startup parameters of wick |
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Figure 4 Effect of wick [ on startup

performance of LHP
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Figure 5 Effect of wick II on startup
performance of LHP
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performance of LHP
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Figure 7 Effect of wick I on operating
performance of LHP
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