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Abstract: Three types of wick structures were designed and prepared by 3D printing in this paper, inclu-
ding the wick without embedded groove ( steam groove ) and the wick with embedded groove ( same-aperture
groove and hetero-aperture combination groove ). The effect of the wick steam groove structure on the heat
transfer performance of the loop heat pipe (LHP) was studied by experiments. The experimental results
show that all three kinds of wicks can be started successfully at start-up of low thermal load, and periodic
) due to the

temperature oscillations appear at the evaporator outlet (¢,_,,) and the condenser inlet (¢

e —out c—in

presence of gas-liquid two-phase flow. The wick with embedded groove structure has a fast start-up re-

sponse (76 s) and a small temperature oscillation (¢,_, ) range ( £1.0 °C). The wick with same-aper-
ture groove has a low stable temperature (36.8 °C). And the wick with hetero-aperture combination
groove has a highly stable temperature (38.7 “C) due to the large aperture (500 wm) which was not

conducive to evaporation at low thermal load. During the operation at the variable thermal loads, the wick
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with embedded groove has a larger effective steam discharge area and a higher steam dryness, and the

temperature oscillation (¢,_,,) is improved obviously at the medium and high thermal loads. The vapor

can be easily vented from the wick with the hetero-aperture combination groove. At high thermal load, the

wall temperature of the wick with hetero-aperture combination groove is 85.0 °C , which is 8.0 C lower

than that of the wick without embedded groove.

Key words: steam groove structure 3D printing, wick ,loop heat pipe( LHP) ,phase change heat transfer
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Tab. 1 Structure parameters of wicks
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Fig. 4 Start-up characteristics of wicks
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Fig. 5 Operating characteristics of thermal load of wicks
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