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ABSTRACT
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At the present, it is necessary to develop the heat pipe manufacturing process for improving
the thermal performance of heat pipe and reducing defects in processes. In this research, the
working fluid and vacuum pressure control were selected to study and develop as the key process
due to this process affect to thermal performance directly. Heat pipe will perform the best thermal
performance with an optimum range of selective working fluid, and heat pipe characteristic was
best fitted to a quadratic polynomial relation between working fluid and thermal performance.
Currently, the manufacturing process were: water charge, vacuum, boil for degassing and exhaust
excess working fluid vapor and non-condensable of gas but the re-order and/or eliminate some
operations will be made for receiving the higher precision of working fluid control , which
directly affected to heat pipe thermal performance stability. Fabricated heat pipe sample with
fiber composite structure, diameter 6 mm., length 250 mm., deionized water as working fluid and
control with both degas and non-degas operations. Then heat pipe were tested by heater with
power input of 10, 20 and 35 watts for analysis effect of water charge and exhaust process to
thermal performance. As a result, non-degas sample can be better controlled water quantity and
thermal performance than degas sample. The temperature difference between heater and
condenser (T,-T ) of non-degas sample at power input 35 watts was 13.30 °C, which was lower

than degas sample as 17.49 °C, however, the outlier of non-degas sample was found more than



243551

degas sample. There were outliers 17.17% and 3% respectively. Moreover, the vacuum control
would be improved by new type of vacuum pump, which can create better vacuum pressure
(More than -95 kPa). The heat pipe with fabricated from new pump system, can reduce outlier to
2.35%. From engineering economy calculation, the pump change with non-degas operation could

be used and payback period is 1 month approximately.
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