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Thrust and Flow Visualization according to
Length of Condenser Section of Open Pulsating Heat Pipe

Minjae Son” and Jongwook Choi’

Abstract An open pulsating heat pipe operates continuously by inflow and outflow fluids through an
open-type condenser. The open pulsating heat pipe is a device capable of obtaining the thrust due
to the variation of internal pressure during phase change. Therefore, the open pulsating heat pipe is
a suitable device to move fluids if the heat source such as waste heat exists. Many numerical studies
have not been sufficiently conducted on the open pulsating heat pipe. In this study, the numerical
analysis of the open pulsating heat pipe is performed according to the length of the condenser section.
The OpenFOAM software is used to obtain the thrust and the flow visualization for the open pulsating

heat pipe.
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Fig. 1. Geometry of open pulsating heat pipe

Table 1. Dimensions of open pulsating heat pipe

Value [m]
Diameter (D) 0.004
Total width (W) 0.024
Total length (L) 0.15
Length of evaporator section 0.06
(L)
Length of ccgﬁd)enser section o 10031 006! 009
Length of a(dlia;)atlc section | 00 | 0.06 | 0.03 | 0
Ratio of length of condenser
section to length of 0 | 0510 15
evaporator section (L./L.)




(a) Total geometry

(b) Return bend section (¢) Longitudinal section
Fig. 2. Grid generation for open pulsating heat pipe
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Table 2. Properties of working fluids

Water Vapor

Density [kg/m’] 998 0.5542
Specific heat [J/kg-K] 4,182 2,014
Dynamic viscosity [kg/m's] |1.002X10°[1.340X10”
Thermal conductivity [W/m-K]| 0.6770 0.02457
Latent heat [J/kg] 2455X10°

Surface tension [N/m] 0.072
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Fig. 5. Pressure distributions in open pulsating
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Fig. 6. Velocity distributions and velocity vectors
in open pulsating heat pipe (L./L.=0.5, t=2.68 s)
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Note

This paper is a revised version of a paper
presented at the SCNU graduate student competition,
January 2023.
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