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for a Thermosyphon-driven Flat Plate Collector

H. J. Cho, T. B. Seo , Y. H. Kang

Department of Mechanical Engineering, Graduate School, In-ha University
) Department of Mechanical Engineering, In-ha University

™" Korea Institute of Energy Research

Abstract

A horizontal mantle heat exchanger for a thermosyphon-driven SDHW(solar domestic hot water)
was numerically simulated and fluid flow and beat transfer in the annulus of the mantle heat
exchanger were quantitatively investigated. The Reynolds number, the location of the inlet, and the
gap of the annulus were selected as the important design variables. The effects of the design
variables on the heat transfer characteristics were thoroughly studied. Based on the numerical

results, a correlation for predicting the heat transfer coefficient was suggested as the conclusion of
this study.
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Pr : Prandtl number,

Rep : Reynolds number,

Ra ‘ Rayleigh number,
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Fig. 1. Sketch of the horizontal mantle heat
exchanger

Journal of the Korean Solar Energy Society Vol.21, No. 3, 2001

Table 1. Boundary condition

Collector Fluid Water
. 0 =T820kg/m’
Tank material Steel ’
an © thickness : 0.5mn
Storage Tank | Vin and Vou=0
Velocity Mantle heat | Vin varies with
exchanger Re
Storage Tank Twater=20C
Temperature Mantle heat T
exchanger

Fig. 2. Grid system in the axial direction
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Table 2. Summary of the design conditions

A 360 0.063 0.005
B 720 0.053 0.005
C 1100 0.058 0.005
D 1100 0.102 0.005
E 1100 0.146 0.005
F 1100 0.058 0.01
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Table 3. The constants used In the

correlation 3
A 11.2 - 0.25
B 11.44 0.20
C 11.01 0.25
D 11.2 0.20
E 11.26 0.25
F 11.43 0.25
G 10.74 0.20
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