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Theoretical Analysis of a Flat Plate Solar Collector Panel
with a Closed Two-Phase Thermosyphon

1st. Report ; Derivation of the Basic Equations and the Effect of
Evaporator Performance, Condenser Performance
and Heat Loss Coefficient

Tetsuya KONDOH, Kenji FUKUDA
and Shu HASEGAWA

Heat transfer characteristics of a flat plate solar collector panel with a two-phase
thermosyphon is analytically investigated. In this first report, the basic equations are
derived by applying the one-dimensional analytical model to evaluate the effect of the
‘various parameters on the collector efficiency, including evaporator performance, conden-
ser performance and heat loss coefficient of the panel.

It is found that when the evaporator performance is improved, the mean plate tem-
perature decreases whereas the working fluid temperature increases making lessen the
heat loss from the plate and thus the collector efficiency improved. On the other hand,
when the condenser performance is improved, the mean plate and the working fluid
temperature decrease. Therefore the collector efficiency is improved.

When the heat loss from the plate to the surroundings increases, the mean plate
and the working fluid temperature decrease. However, since the heat loss from the

— 61 —

plate increases, the collector efficiency decreases.
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Fig. 1 analytical model
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Table 1 Summary of a standard flat plate solar collector
item dimensions, calculation conditions
evaporator l,=15 p=0.08, §,=0.0008, d,,=0.01905, d;, =0.01745m
condenser l,=0.3, d, =0.01905, d;.=0.01745m
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conditions a;p; Kusuda-Imura eq. (5), working fluid; R-113
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Fig. 5 effect of the condenser performa-
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nce on the temperature distributi-
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Fig. 7 effect of the condenser performa-
nce on the collector efficiency
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