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Abstract: This study aimed to develop a mathematical model for predicting the heat exchange performance of a
heat pipe heat exchanger and establish an algorithm for effective heat exchanger design. The thermal
performance of the heat pipe heat exchanger was assessed using the analytical model, and an algorithm was
formulated to estimate the number of heat pipe rows required to achieve the desired heat exchange performance
based on the input conditions of the hot and cold sides of the heat exchanger. The analytical model was
developed using the thermal resistance approach, defining thermal resistance-temperature relationships between
the heat pipes arranged in each row and the heat transfer fluid. The reliability of the analytical model was
validated against experimental results found in the literature. The relative error in temperature generally remained
within 5, but the error in effectiveness reached up to 17.5%. Inlet velocity on the cold side and the location of
the common wall were selected as variables for simulating the performance of the heat pipe heat exchanger.
This allowed for an investigation into the effects of these variables on temperature distribution, utility, and
pressure drop in each row.
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Table 1 Design  parameters and basic  input 4000
conditions of the liquid metal HPHEX 3500
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. . . . —0—7=05
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2500
— e
HPHEX 1 m(H) x 05 m (W) x 1.0l m (L), E L
STS 316L <
§ o
d, =254 mm, d,=22.1 mm, 1500
_ e
L=1 m, copper, 1000 - /
HP Working fluid: pure water A
Screen capillary structure: STS 316, 300 - J
Mesh number: 200, 2 layers o . . . . .
- 1 2 3 4 6 7
Thickness: 1 mm, Uein [MV5]
Plane flat fins Fin der}sity: 270.3 fins/m, Fig. 9 Ap, depending u,;, against Z
Pitch: 3.7 mm,
Spacing: 2.7 mm Fig. 8& A& QI Zr|& 5wl we &
srangoment | V73505 mm, X, =50.5 mm FEES FEY A4 z9 4 A
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of row = AF(me,, =me, )2 GeA At z7F A
Heat exchanger Cold side: air, hot side: gas s & a2Ho] ddY WA o] At A
fluid (regarded as air) erol HE WAool ZrletkE HA FLLE
Thin and w,;, 80°C, 3 m/s o w2 ISRl oMtk o= z7t
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