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The tested HCLOHPs were made of copper capillary tubes with various inner
diameters, evaporator lengths and number of turns. The working fluids used within the
HCLOHPs were distilled water and absolute ethanol, which were added into the tubes to
various filling ratios. The evaporator sections of the HCLOHPs were heated by electric
strip heaters. The heat was removed from the condenser sections by forced convective
heat transfer of ambient air blowing through the sections. The adiabatic sections were
well insulated by foam insulators. The thermal performance of the HCLOHPs was
evaluated by calculating the rate of heat transferred to the ambient air at the condenser. It
was found from all the experimental results that the operation start-up of a-HCLOHP
depends on the evaporator temperature that is related to the number of turns. The critical
number of turns depends on the evaporator temperature and the inner diameter of the
tube. The thermal performance of a HCLOHP improves by increasing the evaporator
temperature and decreasing the evaporator/effective length. The best performance of all
the HCLOHPs occurred at the maximum number of 26 turns. The proper filling ratio for a
HCLOHP with a 150 mm L, is 30% and for a 50 mm L. is both 30% and 50%. The
proper working fluid for a HCLOHP with a 2 mm inner diameter is water, but for those
with a 1 mm inner diameter both water and ethanol are appropriate. From dimensional
analysis coupled with an understanding of the phenomena within a HCLOHP, the
influential dimensionless groups are Prandtl number of liquid (Pr)), Karman number (Ka),
modified Jacob number (Ja*), Bond number (Bo), Kutateladze number (Ku) and k./k,. The
thermal performance correlation of a HCLOHP was successfully developed in the non-

dimensional form of a power function and the standard deviation (STD) was +30%.





