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Abstract

The objectives of this research are to experimentally investigate the thermal performance
and the suitable heat source arrangement of a closed-loop pulsating heat pipe with multiple heat
sources (CLPHP w/MHS), and to establish the fundamental knowledge for actual applications. A
CLPHP w/MHS was made of a long copper capillary tube, bent into an undulating tube with 32
meandering turns, and connected both ends to form a closed-loop tube. Three internal diameters
were chosen as of 1.06, 1.50, and 2.03 mm. R123, ethanol, and water was used as working fluid
with filling ratio of 50% by total volume. The CLPHP was oriented to be on vertical and horizontal
plane. The evaporator section consisted of 3 heat sources. Each heat source supplied heat input
by electrical plate heaters which could be chosen from 1, 3, and 5 kW/mz. Experiments were
conducted by varying the heat source patterns in 6 possible sets of arrangement where the heat
fluxes of each heat source in the same set are always different. In each arrangement, the
adiabatic section temperature was controlled at 50+3 °C. After system was in steady state,
temperatures at all points and mass flow rate of cooling medium in a condenser section were
simultaneously measured in order to calculate a thermal resistance per unit area of the heat pipe.
It was found from the study that, in a case of the vertical CLPHP, the highest thermal
performance is achieved when heat sources are placed in consecutive order from the lowest to
the highest heat flux, beginning from the inlet of the evaporator section Since this heat source
arrangement promotes the working fluid to circulate in absolutely one-direction flow. However
when heat source with the highest input heat flux is located closer to the condenser section, the
possibility of the critical state to occur decreases. Moreover, in a case of the horizontal CLPHP,
the highest thermal performance is achieved when heat sources are placed in consecutive order
from the highest to the lowest heat flux, beginning from the inlet of the evaporator section.
Because this heat source arrangement promotes the working fluid to circulate in pulsating motion

with no intermission-stop.

Keywords: closed-loop pulsating heat pipe, multiple heat sources, heat source arrangement,

thermal performance, thermal resistance
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