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Experimental Study on the
Start-Up Characteristics of a Loop Thermosyphon with a Flat-Plate Evaporator
Yu Hangyu Zhong Wei Peng Yucheng Zheng Lingling
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  To investigate the start-up characteristics of a flat-plate loop thermosyphon system, an experimental platform using
ethanol as the working fluid was established. The effects of heat flux, filling ratio, and height difference on the start-up process
were systematically examined. Experiments were conducted at heat flux of 3, 5, 7 and 10kW/m?, filling ratios of 30%, 50% and
100%, and height differences of 110, 180 and 250cm. By analyzing the temperature responses at different measuring points during
start-up, the start-up time, and the maximum average temperature of the evaporator section, the variation in the start-up behavior of
the system under different operating conditions was revealed. The results show that increasing the heat flux can significantly
shorten the start-up time, but it also increases the temperature peak at the evaporator section. Increasing the filling ratio delays
system start-up and aggravates heat accumulation in the evaporator section. The influence of height difference on the start-up
characteristics is non-monotonic, and within the present experimental range, the system exhibits the best overall start-up
performance at a height difference of 180cm. The present results provide an experimental basis for the structural design, parameter
matching, and operational optimization of flat-plate loop thermosyphon systems.

[Keywords] Loop thermosyphon; Flat-plate evaporator; Start-up characteristics; Experimental study
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Fig.1 Schematic diagram of the experimental setup for heat transfer performance testing of the loop thermosyphon with a

flat-plate evaporator ( left ) and schematic of different height differences ( right )
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Fig.3 Temperature response curves under different heating powers at a filling ratio of 50%

and a height difference of 180cm
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