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Experimental Study on Phase Change Heat Transfer Performance of
Multiport Micro-channel Flat Heat Pipe under Convection-radiation Coupled Boundary
Peng Yucheng Zhong Wei Yu Hangyu Zheng Lingling
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  Targeting the application of building radiant cooling terminals, an experimental investigation on the phase change
heat transfer characteristics of a multiport micro-channel flat heat pipe under a symmetric natural cooling boundary was conducted.
Using methanol and ethanol as working fluids across filling ratios of 40% ~ 100% and heat loads of 30 ~ 120W, the transient
response and steady-state heat transfer characteristics were systematically analyzed. The results indicate that the system startup is
dominated by the external cooling boundary at low power, while the liquid dynamic viscosity of the working fluid significantly
affects the condensation return and startup delay at high power. The proportion of radiation heat transfer in the condensation section
stably exceeds 50%, demonstrating excellent heat rejection stability. Furthermore, under the dual effects of a low filling ratio of
40% and high heat flux, the system exhibits initial characteristics approaching dry-out. This study provides theoretical and
experimental bases for the microscale confined heat transfer mechanism and the design of passive thermal management
components.
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Fig.1 Schematic diagram of the sample structure and photograph of the actual sample
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Fig.5 Temperature change of the relative error in temperatures on both sides of the condenser section under symmetric

cooling boundary conditions
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Fig.12 Total heat transfer coefficient for methanol and

ethanol under different heating powers
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