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ABSTRACT

This research presents a case study of capillary pump loop heat pipe designed for an ice
thermal energy storage system. The objectives of the research are to study, design, construct and
analyze results of the capillary pump loop heat pipe . It was found from the simulation program
written to design the loop heat pipe that the appropriate capillary pump loop heat pipe for the
normally available 1-ton capacity air-conditioning system a coil connected by wavy fin with a
total frontal area of 515X200 mm. The smooth inner copper tube with 10 mm outside diameter,
aluminum fins with a pitch of 12 fin/inch and 0.15-mm thickness were employed. Qutside
diameter of vapor, liquid, condenser and evaporator tube were 6.35 mm. The lengths of vapor and
liquid tubes were 2.66 and 2.31 at 1 meter height of evaporator above condenser. Water was used
as working fluid. The experiments were conducted with the variable parameters of the return air
velocity, return air temperature, ice storage system temperature and height of evaporator above
condenser. All data were recorded and analyzed when the system reached the steady state
condition. It was found from the results that at the head of 1 meter, the heat transfer rate and the
effectiveness were 474 Watts and 0.25 respectively. At the head of 0.3 meter, the maximum
effectiveness of the system was (.278, at the Reynolds number of 3449.11 and the NTU of 1.03.
The effectiveness increased from 0.22 to 0.278 when the Reynolds numbers decreased form

3449.11 to 5197.07. The effectivencss increased from 0.23 to 0.278 when the NTU increased



form 0.634 to 1.03. The pay-back period of system was 2.97 years. The simulation results were

in good agreement with experimental data of head 0.3 and 0.7 meter.



