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Study on micro meniscus behavior in the capillary evaporator of a loop heat pipe

Nishikawara, Masahito
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To develop design method for the capillary evaporator shape in a loop heat
pipe, this study observed thermo-fluid behavior in the evaporator and developed a numerical model
for heat transfer of the evaporator taking meniscus at a three-phase contact line (TPCL) within the
case, wick, and grooves into account and a method to optimize wick shape in the evaporator. The
meniscus at the TPCL was observed by developed the visualization evaporator using a quartz glass
tube during the LHP operation and the meniscus oscillated with size amplitude of 10-400 y m at a
steady state. The developed numerical model showed that evaporator heat-transfer coefficient
increased with 80 % when the meniscus was taken into account. The developed optimization method was
validated with the experimental results and the evaporator heat-transfer coefficient reached a local

maximum in terms of the TPCL length.
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Fig. 1 The developed visualization LHP.
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Fig. 2 Computational domain of the evaporator.
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Fig. 3 Schematic of the evaporating meniscus.
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Fig. 4 Oscillation of meniscus at the three phase
contact line. Transferred heat flux is 1.3 W/cm?.
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Fig. 5 Temperature distribution. (a) nomeniscus,
(b) with 10 um meniscus, and (c¢) with 400 pm
meniscus. Transferred heat flux is 1.3 W/cm?.
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Fig. 6 Evaporator heat-transfer coefficient as a
function of the TPCL length. hyi= 0.87 is
obtained from the calculated results fitted to
experimental ones, and hyi= 0.63 is obtained
from calculated results using a three-dimensional
evaporator simulation [Paper (D].
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Fig. 7 Groove pressure loss as a function of the

TPCL length.
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