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ABSTRACT

This study investigated the employing heat pipe as a heat exchanger in the
condensing system of vapor compression refrigeration system. Split-type air
conditioner for residential propose was considered. To reduce pressure drop and
recover heat from the condensing process of the refrigeration cycle, this investigation
tried to use Closed Loop Oscillating Heat Pipe (CLOHP) instead of the conventional
condenser in split-type air conditioner. In this study, mathematical model and
experimentation have been carried out. Mathematical models were established based
on fundamental principles of refrigeration, heat transfer, thermodynamics and
manufacturer’s data. The mathematical model was constructed into a computer
program for simulation by using MATLAB 7.1. The simulation of CLOHP condenser
to obtain the optimum size of the vapor compression refrigeration system was
performed using the thermo-economical method. For the optimum system size, it was

found that water as the working fluid provided the highest net savings of 8,523 US$.
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The optimum size of the system consists of a 0.08 meter of evaporator section length,
a 0.1 meter of condenser section length, pipe with an inner diameter of 2.03
millimeter, and 245 turns. Therefore, these sizes were selected to construct the
CLOHP condenser. The refrigeration capacity was set at 12,500 Btu/h (3.663 kW)
with R22 as the refrigerant. The experiments were divided to two main parts: one
with the conventional condenser and the other with the CLOHP condenser. Each
main experiment was divided to three sub-experiments with the heat loads of 800,
900 and 1,000 W, respectively. In each sub-experiment, all of the data were
recorded at a steady state operation, an interval of ten minutes and a period of three
hours. The experimental results were obtained and compared with those of
conventional condenser. It was found that, COP of the conventional condenser with a
heat load of 800 W, 900 W and 1,000 W were 4.76, 4.53 and 4.43, respectively,
while the COP of the CLOHP condenser with water flow rate of 5 LPM were 2.94,
3.38 and 4.43, respectively. The COP of the CLOHP condenser was higher than the
conventional condenser at the same compression ratio. The pressure drop of the
CLOHP condenser was lower than that of the conventional condenser by about
91.2%. In addition, the outlet temperature of the cooling water recovering heat from

the condenser section of CLOHP was increased by about 3 °C. Moreover, the models
were verified by experimental data with the standard deviation of QC, Qe, Pcomp,
COP and EER were +12 %, £16 %, £26 %, +11 % and %26 %, respectively. Finally,

the relationship of effectiveness and NTU of the CLOHP heat exchanger from the

mathematical model are close to those from experimental. The maximum
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effectiveness of 0.73 with the NTU of 1.29 with the heat load and water flow rate was

800 W and 3 LPM, respectively.
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