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

2nd. Report; The Effect of Storage Tank Water Temperature,
Ambient Temperature, Tilt Angle and Working Fluids and
Comparison with The Experiment

Tetsuya KONDOH, Kenji FUKUDA
and Shu HASEGAWA

In the first report, heat transfer characteristics of a flat plate solar collector panel
with a two-phase thermosyphon is analytically investigated.

In this second report, effects of storage tank water temperature, ambient tempera-
ture, tilt angle and working fluids on the collector efficiency are shown.

By increasing in storage tank water temperature and/or by decreasing in ambient
temperature, the collector efficiency decreases. The minimum heat flux which gives an
operating limit of the collector panel exists depending on these temperature. If the ef-
fect of the tilt angle on the coefficient of heat loss from the panel is ignored, the tilt an-
gle hardly affects the collector efficiency. Water has the highest collector efficiency among
the working fluids investigated.

By comparing the analytical results with the experiments, validity of this analysis is
confirmed.
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Fig. 1 Effect of the storage tank water
temperature on the working fluid
temperature and pressure (7 ,=20°C)
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Fig. 2 Effect of the storage tank water

temperature on the collector ef-
ficiency (T,=20°C)
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Fig. 3 Effect of the ambient temperature
on the temperature distributions
(T,=30°C)

3. COBMNABBAFREUTORKE TR VYR T 413
BB, 7o & LI To=0°C TiZ Gin==210 W/m2P|
TTHs. BETIE, T,=00C, q:(u=210W/m? T
i3, Tw=30°C ZCcLhiEKE 7 AKBREZERLE
V. Gin BT OFNARBIRID S 5IT/hsBh
&, T, OB LEAKSERICED 7. BAKKES.
wic T,=35C (T,>Ty DHEHL) OFER,
Fig. 4 TRT LI, qin PNELRBICONT 7.
BFELIRY, 2VIKR1IEZBITLES T LD S,
COBHER To>Tw THB1W, HBRET TR din
DH1E 57, BEOEZORES bEARTHRINL T
W3R EEBEKRLTHAE®, Fig. 3 wRTLIIC,
Qin WINSLIRBICONT Tom SIETT B, &
B, o0 BERRIBAL, R#-oT 7. B RELR
b, 2WE Tpn=35"C THEKRIZ 0 &30 7.=1
L2s. B Qi NS B L, Ton<ll, L1553
D RBRIALRY, BEOEZO #EL TN
L, 7.>1 &s3EELZONE. (EFE, Fig. 3 ©
Tyn=35C #5715 ¢ 12160W/m? T4, Fig.
40 7: 1 d qin=10W/m?* ©1&iZoT3.)
PIEEY, BEARMEEY A 7+ Y ERWERE
KRGS OMEERER, (MEBREOERICK

F) F18Y o (18) XV BHMITE gm0 T
Ne—>00 Lits.,

0 200 400 600 800 1000
a,  (Wm?)

in

Fig. 4 Effect of the ambient temperature
on the collector efficiency
(T,=30°C)
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