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Abstract: Solar Energy is a clean and inexhaustible energy source, but it has disadvantages of strong dispersion, low
energy density and instability. In order to obtain high energy density and stable energy supply, the problems of solar
concentrator and energy storage should be solved. Using the non-tracking low concentrator and solar hot fluid tank with
good heat preservation effect, the non-tracking low concentrating heat-pipe evacuated tubular solar collector was proposed.
Based on the principle of geometrical optics, the light collecting efficiency of the system was simulated under different
relative positions between the vacuum collector tubes with heat pipes and semicircle concentrator. The heat preservation
effect of the solar hot fluid tank was calculated. Moreover, the collector system was made and the solar collecting
performance was tested. The experimental results showed that the best instantaneous efficiency of the system was 0.66 and
the coefficient of the thermal loss was 2.53 W/(m?-°C). The system can meet the needs of people’s daily life and has good
application prospects.
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Fig. 1 Schematic diagram of vacuum collector tube with heat pipe
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Fig. 2 Schematic diagram of the relative position between the
semicircle concentrator and vacuum collector tube with heat pipe
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Table 1 The simulation results of light collection efficiency under different conditions

. nl%

o/ d/mm 0=0° 0 =10° 0 = 20° 0 =30° 0 = 45°
2 68 57 46 40 27

0 10 60 63 46 34 27
20 54 54 54 27 27
2 7 83(62) 81(55) 51(46) 31(20)

45 10 67 70(61) 57(53) 53(46) 36(16)
20 56 47(63) 52(52) 54(42) 45(17)
2 92 76 64 57 35

90 10 76 68 63 54 37
20 54 64 55 39 41
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Fig. 3 Schematic diagram of the solar hot fluid tank
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Fig. 4 Schematic diagram of the solar collecting system
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Fig. 5 Experimental device of the solar collecting system 9 95C, Bzt 24 h JRUKIE FIEZ) 17.6°C, L2
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Table 2 The instantaneous thermal efficiencies of solar collecting system
Number 1/ (W-m?) T,/ C T/ C n (Tw—T) /1
1 716 27.0 60.8 0.5363 0.0472
2 744 27.0 65.6 0.5271 0.0519
3 761 27.1 70.4 0.5153 0.0569
4 793 27.0 75.3 0.5048 0.0609
5 797 27.0 80.0 0.4818 0.0665
6 782 27.0 84.5 0.4701 0.0735
7 788 27.1 89.0 0.4666 0.0786
8 837 27.0 93.7 0.4588 0.0797
9 805 27.1 98.0 0.4364 0.0881
10 779 27.0 102.0 0.4195 0.0963
11 736 27.1 105.6 0.3996 0.1067
12 752 27.2 109.1 0.3802 0.1089
13 800 27.1 112.7 0.3676 0.1070
14 750 27.1 116.0 0.3595 0.1185
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Fig. 6 The efficient curve of the solar collecting system
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