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Experimental and numerical investigation of the effective parameters on closed-loop
oscillating heat-pipe

K. Mobini Department. of Mechanical Engineering, Shahid Rajaee Teacher Training University,
Tehran, Iran
Sh. Alyari Shooredeli Department. of Mechanical Engineering, Shahid Rajaee Teacher Training University,
Tehran, Iran
Abstract

With the rapid advancement and miniaturization of microprocessors, efficient heat dissipation is essential. Oscillating heat pipes are
among the effective devices used for this purpose. In this research, two effective parameters on performance of these pipes have
been investigated. Firstly, as the working fluid, R600a has been used which is a relatively new environmentally friendly refrigerant.
The second parameter is the inclination angle of the pipe. Both experimental and numerical analyses were conducted. For this
purpose, a copper closed-loop oscillating heat pipe with three turns was fabricated and tested, and subsequently simulated
numerically. The filling ratio was set at 61%, the condenser temperature at 15°C, the evaporator temperature at 50°C and the
operating pressure at 450 kPa. Five inclination angles of 90°, 60°, 45°, 30°, and 0° relative to the horizontal were examined. Results
showed that the highest heat transfer rate occurred at 60°, while the lowest was observed at 0°.

Keywords: oscillating heat-pipe, cooling, empirical study, numerical simulation, heat-pipe angle, closed-loop heat pipe.
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