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Table 1 Testbed components and technical parameters
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Fig.2 Temperature changes in solar water heaters
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Table 2 Comparison between the measured values and

predicted values

/°C /C /%
At 1 Aty Aty Al p2 Al p1 Aty
2018-04-08 9.6 31.9 9.0 32.4 —6.2 1.6
2018-04-09 9.7 31.5 9.0 32.1 —7.2 1.9
2018-04-10 7.7 25.0 7.3 25.7 —5.2 2.8
2018-04-11 8.3 27.7 8.0 28.6 —3.6 3.2
8.8 29.0 8.3 29.7 —5.6 2.4
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Fig.5 Heat loss in water heaters at night
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Table 3 Heat loss in water heaters at night
i1 ty2 tasCav) Uy Qioss
/C /C /C /(mes 1) /M]
2018-03-29 90.4 85.3 13.6 3.7 20.30
2018-03-30 72.1 63.0 8.7 2.0 14.33
2018-03-31 64.8 62.3 7.0 1.7 13.72
2018-04-01 87.7 83.4 14.6 2.3 19.02
2018-04-02 91.2 86.6 13.9 1.3 20.78
2018-04-03 91.1 85.9 9.9 0.7 20.50
2018-04-04 80.6 72.7 4.0 1.9 17.95
2018-04-05 72.2 64.0 —5.5 1.8 17.03
2018-04-06 88.4 82.7 —0.4 0.4 21.27
2018-04-07 91.4 86.0 7.4 0.9 21.33
iy CC 5242
CC) 5t astan CC) 5 uay
(m/s) 3 Qloss (MDD, .
b
b b A
b o
b
Qloss — _4.93+0.10t/,] +O.21t/,2 -
0.167 4500y +0.12u 4, » (6)
R? 0.994,
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Table 4 Comparison between the calculated values and

predicted values

Quoss/M]J Qioss/M]J /%
2018-04-08 21.19 20.72 —2.3
2018-04-09 21.20 20.62 —2.8
2018-04-10 16.93 16.65 —1.7
2018-04-11 18.38 18.33 —0.3
19.42 19.08 —1.8
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Analysis of Heat Loss at Night of Solar Water Heater with
Alkglass Evacuated Tube

1,2,3,4 1,2,3,4

Li Jinping ,Deng Congcong"??**,Ye Heli"***,Huang Juanjuan'***,Wang Chunlong
(1.Western China Energy & Environment Research Center , Lanzhou University of Technology sLanzhou 730050 ,China ;
2.Key Laboratory of Com plementary Energy System of Biomass and Solar Energy ,Gansu Province , Lanzhou 730050 ,China ;

3.China Northwestern Collaborative Innovation Center of Low-carbon Urbanization Technologies, Lanzhou 730050 ,China ;

4.College of Energy and Power Engineering , Lanzhou University of Technology ,Lanzhou 730050 ,China)

Abstract For the all-glass evacuated tube solar water heater integrating heat collection and storage, its
heat loss at night affects continuous and stable power supply for users. Therefore,a set of 30 ®58 mm X
1800 mm of all-glass evacuated tube solar water heaters as the object tested the temperature changes in the
heat storage water tanks and the evacuated tubes from 20:00pm to 07:00am in consecutive 10 days and the
heat loss at night in heat storage water tanks, evacuated tubes and the heaters.The effect of the initial wa-
ter temperature of heat storage water tank, the initial water temperature of evacuated tube, environment
temperature, and environmental wind speed on the heat loss at night in heater were also tested.The rela-
tion of influencing factors of the heat loss at night were obtained by multiple linear regression. The relation
showed that when the average ambient temperature at night was —5.5—14.6 ‘C and the average ambient
wind speed was 0.7—3.7 m/s, the heat loss at night in heater increased by 0.1 MJ with the growth of the
initial water temperature of the heat storage water tank by 1 °C, and by 0.21 M]J of the heat loss at night in
heater with the rise of the initial water temperature of evacuated tube by 1 ‘C. For every 1 ‘C increase in
the average ambient temperature, the heat loss in heater at night decreased by 0.16 M]. For every 1 m/s
increase in the average ambient wind speed, the heat loss at night increased by 0.12 MJ. With the goodness
of fit R* of 0.994, this relation can effectively predict the heat loss of solar water heater at night.

Key words All-glass evacuated tube solar water heater; Heat loss; Multivariate analysis



