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Experimental Study on Startup and Operating Characteristics of Parallel
Type Pulsating Heat Pipe under Normal Temperature
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(1. School of Civil and Architectural Engineering, Anhui University of Science and Technology, Huainan, 232001,
China; 2. Anhui Institute of Pharmaceutical Design Institute, Hefei, 230022, China)

Abstract An experimental system that used a constant hot-water-heating heat pipe was constructed to study the performance of a parallel-
type pulsating heat pipe under normal temperature. With methanol as the medium and a heat pipe diameter of 4 mm, the effects of differ-
ent cooling forms, heating and cooling temperatures, and liquid filling volumes on the starting characteristics were studied. The influence
of different diameters (2, 4, 6, 8 mm) on the isothermal property was researched with methanol as the medium, and the heat-transfer ca-
pabilities with different heating lengths (20, 25, 30 ¢m) under methanol and R600a as working media were investigated. The results
showed that a condenser section that used water cooling was better than natural air cooling for heat pipe start-up. A higher heating temper-
ature and lower cooling temperature were advantageous for the heat pipe start-up. The start-up time of the heat pipe increased with the fill-
ing quantity. During the running period, the heat pipe had a good isothermal property in the longitudinal and transverse directions, and
the isothermal property gradually decreased with an increase in the heat pipe diameter. With an increase in the heating temperature, the
changing laws for the heat-transfer capability were different when the working media are methanol and R600a. Shortening the evaporation
segment length could alleviate the adverse effects of overheating on the heat pipe.

Keywords pulsating heat pipe; starting characteristic; temperature uniformity ; heat transfer capability
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Fig.1 The experimental system
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Fig. 2 The heat pipe structure and measuring

point distribution
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Fig. 3 The starting characteristics of heat pipe under

different cooling conditions
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Fig. 4 The starting characteristic of heat pipe under

different heating temperature and cooling temperature
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Fig. 5 The influence of filling quantity on starting

characteristics of heat pipe
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of different diameter heat pipe
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Fig.7 The transverse temperature distribution of

different diameter heat pipe
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as refrigerant under different conditions
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