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ABSTRACT

The purpose of this thesis is to study the thermoeconomic optimization of a heat
pipe heat exchanger and the effects of evaporator section lengths, condenser section
lengths and number of tubes on the effectiveness of thermoeconomic optimization. For
the numerical thermoeconomic analysis of a heat pipe heat exchanger, a net saving
method (P1-P2) was used together with a theoretical calculation of a thermosyphon-type
heat pipe. The effect of the condition of the hot fluid and cold fluid’s unequalness was
considered (g; # en). The computer program, MatLab version 6.0, was used for all
calculations. In order to verify this program, a comparison of the heat transfer rate
calculated from the program and from the experimental data was conducted. It was found
that, the standard deviation was + 14.07 %. Therefore, it can be stated that the program
had an acceptable level of accuracy. From the study, it was seen that when the evaporator
section length increased from 0.1 m to 2 m, the effectiveness of thermoeconomic
optimization increased by 55.88 %. As the condenser section lengths increased from 0.1
m to 0.5 m and from 0.5 m to 2 m, the effectiveness of thermoeconomic optimization
increased by 20 % and 1.5 % respectively. When the number of tubes was increased from
20 tubes to 90 tubes, the effectiveness of thermoeconomic optimization increased by
5.17 %; in other words, the number of tubes had a small effect on the effectiveness of
thermoeconomic optimization. Finally, thermoeconomic optimization was determined
from the program by using the existent specific data of the heat pipe heat exchanger,
which was designed for a boiler with a 1 ton per hour capacity by Pondet Thongkhundam
(2000). Moreover, the energy price rate and market discount rate from 2000 to January,
2005 were also included in the consideration. It was calculated that the effectiveness of



the heat exchanger was about 0.57 and the number of tubes was equal to 49. Therefore,
there would be a maximum net saving of 488,000 baht with a payback period of 151 days.
When compared to the existent data, namely 30 tubes of heat pipe, 0.33 of heat exchanger
effectiveness, 350,000 baht net saving and a 144 day payback period, it was demonstrated
that the calcuated result showed a saving of 138,000 baht more than the existent data.



