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ABSTRACT

The objective of this study to reduce inlet air temperature in hydroponic planting system
by used heat pipe. This paper presents an establishment of a computer model to determine the
optimal size of heat pipe (thermosyphon) for reduce the inlet air temperature in evaporative
cooling system of greenhouse in hydroponic planting system. The condition of a computer model
is the outside diameter of copper tube is 0.02858 m. The total length of heat pipe is 1.5 m. A
computer model will determine the optimal value of evaporator section and condenser section.
The range of evaporator section length is 0.5 — 1.4 m with an increment of 0.1 m and condenser
section length is in range of 0.1 — 1.0 m with an increment of 0.1 m. Filling ratio is 50% of
evaporator section volume. Working fluid is R134a. From the conditions above, the results from a
computer model are as follows: evaporator section length is 0.9 m and condenser section length is
0.6 m which both of length optimize. From the results can be build heat pipe and install in
hydroponic planting system in position at front evaporative cooling system (outside of
Greenhouse) and record air temperature. From the result, it was found that inlet air temperature
was temperature reduce about 1-1.5 degree Celsius when pass heat pipe. While heat pipe was

reduced electric consumption about 1,687.2 kWhr/month and payback period was 2 years and 4



months. In part of nutrient solution temperature reduction, sinter wicked heat pipe was used to
reduce temperature of nutrient. Heat pipe was constructed from copper tube outside diameter
0.006 m. Total length of heat pipe is 0.2 m which consist of evaporator length and condenser
length was 0.11 m and 0.09 m, respectively. R134a was used the working fluid. Then was
installed at inlet nutrient solution in the table and recorded temperature to compare temperature
between table with and without heat pipe. As results, it was found that nutrient solution
temperature at the table was installed heat pipe lower than table without heat pipe about 0.5-0.7
degree Celsius. While heat pipe was reduced electric consumption about 105.84 kWhr/month and

payback period was 7 months.



