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Abstract

This project aimed to simulate the thermoeconomic analysis of paddy bulk cooling
by using the thermosyphons. The program used in this project was Matlab. The thermosyphons
were made of copper tubes and contained with the R134a refrigerant. They were used to
reduce heat from the paddy of 1000 kg. Heat was removed from the condenser area by the
free convective heat fransfer of the ambient air. It was found that the optimization system
of paddy bulk cooling with the thermosyphons consisted of the smallest tube diameter of
0.5 in, the shortest evaporator length of I m, the longest condenser length of 2 m and the
largest number of themosyphons of 160 tubes. The themosyphons can maintain the paddy
bed temperature at 29.7 °C . This paddy bed cooling system had the payback period of
11.5 years and the internal rate of return of 3.508 % when comparing with the paddy
bulk storage with aeration unit and 20 % of annual fan operation. There were the higher
payback period and the lower internal rate of return than the paddy bulk storage in the research
of Dussadee et al. (2003). However, these two systems can keep the paddy bed temperatures
nearly to equal. The paddy bed cooling system modeled in this project can be easily built and
maintenanced. The equations used were flexible therefore the value of each parameter can be

changed by unnecessary of the equation correction.
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