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Abstract: In order to determine an optimum tilt angle for solar collector used in Xiamen area, calcula-
tions, which were based on the objectives of maximum annual heat gain and minimum annual auxiliary heating,
were carried by employing Visual Basic language and accordingly obtained the optimum tilt angle respectively
about 18.2° and 39. 1°. The collected heat in every month under the above tilt angles was compared with that
of 24. 8° which is in correspondence with the latitude at Xiamen area. Also, the influence of tilt angle on heat
gained was investigated on the experiment platform. The results show that, for fixed solar collector facing due
south, the collected heat should match with those required by hot water at different months. In the autumn and
winter seasons, when the tilt angle is set as 39. 1°, the maximum heat is obtained in comparison of minimum
consumption of auxiliary electricity. It suggests that the results from this paper can be a theoretical basis for so-
lar system design and installation in Xiamen area.
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Tab.1 Monthly solar radiation in Xiamen
(MJ - m™)

H 15> Month 1 2 3 4 5 6 7 8 9 10 11 12

SRS Total radiation 285.7 221.4 299.3 343.3 440.5 437.0 529.0 499.5 468.8 415.9 349.7 324.6
ELST Direct radiation  108.3  67.0  97.0 92.2 188.2 183.4 288.2 173.5 170.5 169.5 171.8 170.4
WU Diffuse radiation  177.4  154.5 202.3 251.1 252.3 253.6 240.8 326.0 298.3 246.4 177.8 154.2
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Tab.2 Variation of monthly mean daily solar energy collection with tilt angle

Aty 34 H AR E Mean daily solar energy collection/ ( MJ + m?-d! )

Month 0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
1 9.52 10.28 10. 84 11.17 11.28 11.15 10.78 10.20 9.42 8.48
2 7.38 7.69 7.86 7.88 7.76 7.50 7.11 6.59 5.97 5.26
3 9.98 10.24 10.31 10.19 9.88 9.39 8.74 7.94 7.02 6.02
4 11.44 11.50 11.35 11.01 10.49 9.79 8.95 7.98 6.91 5.79
5 14.68 14.58 14.12 13.49 12.53 11.34 9.94 8.38 6.72 4.99
6 14.57 14.35 13.84 13.05 12.00 10.74 9.29 7.70 6.02 4.29
7 17.63 17.40 16.78 15.78 14.42 12.76 10. 84 8.73 6.48 4.16
8 16.65 16.69 16.40 15.80 14.90 13.72 12.31 10.70 8.96 7.12
9 15.63 15.60 16.05 15.78 15.20 14.33 13.19 11.81 10.25 8.55
10 13.86 14.62 15.07 15.21 15.03 14.53 13.74 12. 67 11.36 9.84
11 11.66 12.79 13.64 14.18 14.40 14.28 13.84 13.09 12.05 10.74
12 10. 82 12. 14 13.20 13.92 14.32 14.39 14.12 13.51 12.59 11.38
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Fig.3 Influence of tilt angle on annual solar radiation Fig.4 Variation of annual auxiliary heating with tilt angle
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Fig.6 Schematic diagram of the air—source heat pump assisted solar water heating system
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