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¢ —0.0042 —0.0043 —0.0040 —0.0049 —0.0039 —0.0044 —0.0038 —0.0041 —0.004 8 —0.004 8
R? 0.9991  0.9991 0.9991  0.9991  0.9991 0.9991 0.9991 0.9990  0.999 1  0.999 1
2% a 50.633 6 49.274 8 45.1026 47.1577 44.3682 48.2826 48.4826 53.0769 53.8340 59.7836
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R? 0.9998  0.9998 0.9997  0.9998  0.9998 0.9997  0.9997  0.9998  0.9998  0.999 8
L4 a 48.129°9 49.030 6 47.1137 46.3853 44.042 6 45.5133 42.8304 49.7113 52.3022 53.2586
b 0.2110 0.2393 0.2655 0.2272 0.2255 0.2817 0.2218 0.1627 0.2168 0.2144
¢ —0.0044 —0.004 6 —0.0046 —0.0043 —0.0041 —0.0047 —0.0040 —0.0041 —0.0047 —0.004 8
R? 0.9992  0.9992  0.9993  0.9992  0.9993  0.9993  0.9993  0.9991  0.9992  0.999 2
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s/ # % 2 % o % £ % S
bRl ) Bop/ MAR,,./ Bopt/ MAR,,./ Bopt/ MAR,,./ Bowt/ MAR,,./ Bont/ MAR.,,./
(kg* m™%) ° (kg +m %) ° (kg *+m %) ° (kg +m %) ° (kg *m )
FH  23.38 9.56 55.47 0. 00 50. 63 32. 14 48. 44 45. 45 55.19 23.98 50. 66
&y 23.88 9. 86 55. 96 0. 00 49.27 33.41 52.63 46.78 58. 06 26.01 52. 14
w2502 11.68 52.07 0. 00 45.10 35. 96 56. 23 48. 30 57. 42 28. 86 50. 94
BW 25,02 13.95 59. 06 0. 00 47.16 33.09 43.06 47.19 54. 63 26. 42 49. 39
A 2503 12.56 51.33 0. 00 44. 37 35.15 45. 90 46. 60 53.09 27.50 47. 14
WEYL 26.87  14.64 52.96 0. 00 48. 28 38.28 47.55 50. 15 57. 82 29. 97 49.73
fE 28.48  14.00 49. 47 0. 00 48.48 37.22 47.70 50. 25 44.25 27.73 45.91
B 21.48 5. 20 56. 96 0. 00 53.08 29.13 53. 36 42. 86 48. 44 19. 84 51.33
Mg 22.57 9.55 61.37 0. 00 53.83 31. 46 55. 20 44,12 55. 97 23.06 54. 80
JLIL 23.60 9.07 61.92 0. 00 59.78 31.57 54.09 45. 49 54. 63 22. 33 55. 65
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BIAE 5~15°,0~0°,29~38°,43~50°H1 20~30°Z [a] , XJ W A 7K B Ac b5 B 7E 50~62,44~60,43~
56,44~58,46~56 kg/m* Z[a]. K46 M & =5 AR E . LBy HP TS Ao /ME 12 %K
FH B K & g8 17 004k 1.
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POK R G KA TR AL T BB K. BLoh, AWFTEid st — D48 I T Z B 10 AN &% 2= 90 fl 4 4
it K BH RE PRk 2 Gt 2 AR & 19 e A AT A B HG b 7 18 7K B 50 BE (AL e A AT A B G K B 5 BE %) BC(EL Y T 20 )
A 5~15°,0~0°,29~38°,43~50°,20~30 I 50~62,44~60,43~56,44~58,46~56 kg/m”’.
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Optimization Studies of Tank-Volume-to-Collector-Area
Ratio for South-Facing Flat-Plate Solar Water Heating

System Used in Yunnan Province

HU Fen-e', WEI Sheng-xian®

1. College of Chemistry and Environmental Science, Qujing Normal University , Qujing Yunnan 655011, China;

2. Center Magnetic Materials and Devices, Qujing Normal University s Qujing Yunnan 655011, China

Abstract: The model for discussing the tank-volume-to-collector-area ratio (the ratio is abbreviated as
MAR) for south-facing flat-plate solar water heating system was established based on the energy output
model of the flat-plate solar collector. The MARs were calculated by using the typical meteorological data
of ten cities in Yunnan Province. The final water temperature in the storage tank is 60 “C in the calculation
process. To facilitate engineering applications, the quadratic fit relations between the MARs and the tilt
angles of the solar collector have been obtained with high correlation coefficients (R*>>0.999). Further
discussions found that the optimal tilt angles and the corresponding MARs for spring, summer, autumn,
winter and year-round operation of the solar water heating system are respectively in 5~15°, 0~0°, 29~
38°, 43~50°, 20~30°, 50~62 kg/m’, 44~60 kg/m*, 43~56 kg/m*, 44~58 kg/m* and 46~56 kg/m?®.
Depending on the purpose and requirement of heating, the seasonal or year-round solar hot water systems
can be optimized and designed by using the key results from this paper.

Key words: solar water heating system; mass area ratio(MAR) ; flat-plate solar collector; optimal tilt angle
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