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A Study on Design and Performance of a Heat pipe
for the application to Solar collector
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ABSTRACT
Heat pipes, applied to flat plate solar collectors, have a long and slender

configuration with relatively low heat flux on the evaporator, Such a heat pipe has
a tendency to build-up a liquid pool at the lower half of evaporator zone, and at
this pool occurs such complicated phenomena of evaporation and fluid dynamics as
superheat, sudden generation of bubble, its likely explosive growth process and
flooding etc.
In the present study, we tried to solve those problems by means of adjusting the
two principle design parameters, liquid fill charge and wick length, using 4 heat
pipes and 3 thermosyphons, with different values of parameter respectively,
The corresponding results can be summmarized as followings,

- The thermal conductance of heat pipes was largely improved by eliminating wick
from adiabatic and condenser zone.

- But on evaporator zone wick is inevitable to reduce behavier of the build¢ —up of
liquid pool, where arise diverse internal complex phenomena,

- The liquid fill charge should have to be increased by 10~2094 more than the
quantity to saturate the wick,
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Table 1 Components of heat pipe manufacture for test

Elements Specification Materials
Pipe Length(mm) : 2000(le 1750, 1a:150, 1¢:150) | Copper
Quter diameter(mm) : 9.52

Wick Wrapped screen (100 Mesh, 2 Layers) Stainless

Working fluid | Fill charge is varied as seen in table 2 Ethanol
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Table 2 Specifications of heat pipes and thermosyphons for performance test

Systems | Installation Fill charge || Systems | Installation Fill charge

section of wick| (ml / Ve’§ section of wick!| (ml / Ve*§
HP1 Evaporator 20 / 24 TS1 None 20 7 23
HP2 Evaporator 14 /7 17 TS2 None 10 7 11
HP3 Evaporator 32739 TS3 None 45 7 51
HP4 Total 20 7 24
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Fig. 1 Schematic of a flat plate solar collector with heat pipes.
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Fig. 4 Axial wall tesperature distributions versus power
input for HPl and TS1 (Coolant temperature : 15 °C, Coolant
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Fig. 5 Temperature fluctuation with time for thermosyphon TSl at

power input of 50 Watt (Coolant temperature : 15 °C,
Coolant flow rate : 150 ml/min).
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Fig. 6 Wall temperature variations with time for heat pipes HP1,
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at power input of 50 W (Coolant temperature : 15 ‘C,

Coolant flow rate : 150 ml/min).
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