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Experimental analysis of thermal performance of the modified vacuum tube
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ARTICLE INFORMATION ABSTRACT

Vacuum tube solar water heaters are one of the most common types of solar water heaters, and they
have been used widely in recent years. Evacuated tube solar collectors compared to flat plate collectors
have higher absorption coefficient and lower heat loss. Many factors are effective on thermal efficiency
of evacuated solar water heaters and many studies have been done to increase their efficiency. In this
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study, thermal performance of a modified model has been investigated experimentally. Two laboratory
samples, one of them with the modified structure and the other like commercial samples have been
made and their performance has been studied under equal solar radiation and ambient temperature. The
results have shown that this structure modification has a positive effect on collector performance. This
change has made the temperature distribution in the pipe and tank more uniform, and has increased the
efficiency to 11 percent. Absorbing thermal energy in the modified model was more than typical model,
about 25 percent in one hour. Also, effects of solar radiation on the average temperature of water in the
storage tank have been investigated in both cases. In this study, an experimental method is used to
calculate the radiation received by vacuum tubes.
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Fig. 13 The mean temperature of the water in tank in the modified
model and the typical model when the valve is closed
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Fig. 14 The mean temperature of the water in tube in the modified
model and typical model when the valve is closed
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Fig. 16 Efficiency of the modified model
oy 2ol Jaa Lol 16 S

100%

90% o

80% A
T [

70% - . .

4 ""‘-!—-..____.h-

560% 1 . .r;:--.?-.._._e

=
50% - bl L]

1€

540%
30% A
20% A

Effic

n=-09382-0.4191¢+0.6596

10%% A

%+ 7T T 7T
0 0.005 O.gl 0.015 0.02

Fig. 17 Efficiency of the typical model
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