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Table 1 Physical property parameters!'?!
ol ¢/ ul K hey
Property
(kgm™) (kg"K) N-sm?) (Wm'-K")" (Jkg™)?
Liquid 998 4200 8.0x107* 62.5 2460x10°
Vapor 0.02 1861 8.4x107° 1.89x1072 —
Copper 8978 381 — 387.6 —

1) Thermal conductivity; 2) Latent heat of vaporization
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Fig. 1 Geometry schematic of the cylindrical heat pipe: (a) Two-dimensional cross section of composite wick; (b) Groove wick structure; (c)
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Table 2 Properties and structure parameters of different screens
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Fig. 12 Variation of maximum pressure drop of working fluid
for heat pipe of different screen structures
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Fig. 17 Maximum velocity transient variation of liquid and vapor under different input powers
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Numerical Study of Heat Transfer Characteristics in Cylindrical
Heat Pipes with Trapezoidal Groove-Mesh Composite Wick

WU Zanxiu, LAI Huanxin
(School of Mechanical and Power Engineering, East China University of Science and
Technology, Shanghai 200237, China)

Abstract: A two-dimensional transient numerical model with interphase coupling inside a cylindrical heat pipe is
established to investigate the flow and heat transfer characteristics of a horizontal trapezoidal groove-mesh composite
wick heat pipe. A porous medium model combined with a user-defined function (UDF) is adopted to simulate the gas-
liquid flow and heat transfer processes within the composite wick. The results show that compared with the single
trapezoidal groove wick, the composite wick changes the flow pattern of the working fluid due to the variation of the
flow cross-sectional area. The liquid velocity and pressure drop decrease with the widening of the wick channel, while
the vapor velocity and pressure drop increase as a result of the contraction of the vapor chamber channel. Although a
high-density mesh screen helps reduce thermal resistance owing to its high thermal conductivity, its low permeability
aggravates the flow loss and thus weakens the backflow capacity of the working fluid. In addition, increasing the heat
flux in the evaporator section enhances heat transfer, but also induces a significant gas-liquid pressure drop gradient,
which further limits the backflow driving force.

Key words: heat pipe; composite wick; transient model; flow characteristics; heat transfer characteristics
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