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The Study of Heat Transfer Effect of Heat Pipe Evacuated Tube Collector

by using Finite Element Method
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Abstract

The objective of this study is to examine the heat transfer
characteristics within the header tube of Heat Pipe Evacuated
Tube Collector (ETC), using Finite Element Method (FEM). In this
study, experimental results from ETC of model Seido 1-8
(manufactured by Sunda) were compared with simulated results
obtained by FEM. Work toward this study included: 1) drawing a
schematic of the experimental setup, then modeling header tube
and its surrounding devices for FEM analysis, at 1:1 scale, 2)
defining the boundary conditions and initial conditions (water flow
rate, inlet water temperature and surface temperature of heat
pipe support devices) and 3) comparing the simulated outlet
water temperature with that in the experimental results.
Parameters analyzed in this study consisted of 1) inlet water flow
rate at 1-8 L/min and 2) inlet water temperature between 30—
70°C. The experimental results and simulated results were in
good agreement, that is, when water flow rate was increased, the
difference between inlet and outlet water temperature decreased;
when the inlet water temperature was raised the difference
between the inlet and outlet water temperature also decreased.
The results of this study are beneficial toward the design and

control of the ETC system to obtain the required thermal energy.
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