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Abstract
concentrating radiation on all-glass evacuated tubes is investigated by ray-tracing method. and the annual radiation

The angular dependence of optical efficiency of six compound parabolic concentrator (CPCs) suitable for

concentrating on unit length of solar tubes by means of six CPCs is estimated based on the angular dependence of
optical efficiency of CPCs and solar geometry. Results show that the optical efficiency of CPC designed by “hat-
shaped” absorber with a V-groove at the bottom of reflectors is higher than that of other CPCs for the case of the
incidence solar rays within the acceptance angle of full CPC, otherwise less than that of other CPCs. It is concluded
that the CPC designed by “ice-cream shaped” absorber is the optimal design. and the one designed by the cover tube

is the most inferior solution in terms of the annual radiation concentration on the solar tube.
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Fig. 1 CPC designed by the cover tube
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Fig. 3 CPC designed by the inner tube with reflectors near
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Fig. 4 CPC designed by “ice-cream shaped” absorber, and

actual absorber is the inner tube
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Fig.5 CPC designed by “hat-shaped” absorber, and
actual absorber is the inner tube
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Fig. 6 CPC designed by “hat-shaped” absorber with a

single V-groove at the bottom
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Fig. 7 Angular variation of the optical efficiency of

full CPCs
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truncated CPCs
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Table 1 Annual radiation on unit length of solar tube by the use of full 1T-CPCs with §, =26° unit: MJ/m
Site Design 1 Design 2 Design 3 Design 4 Design 5 Design 6
Beijing 1322 1252 1288 1327 1075 1106
Shanghai 1004 949 977 1007 816 838
Lhasa 2051 1943 1999 2060 1669 1715
Chongqing 728 683 705 729 589 606
Kunming 1293 1219 1256 1295 1048 1078
F 2 WA CPC [ &M T s 128 B R AR RO & (6,=26°.C. = 1. 8)
Table 2 Annual radiation on unit length of solar tube by the use of truncated 1T-CPCs with C,=1. 8 and 0, =26°
unit; MJ/m
Site Design 1 Design 2 Design 3 Design 4 Design 5 Design 6
Beijing 1013 1161 1151 1166 1069 1101
Shanghai 800 899 888 902 813 836
Lhasa 1558 1786 1773 1796 1656 1704
Chongging 597 659 649 660 588 605
Kunming 1017 1143 1130 1145 1042 1073
3 4 CPC = /Mg B BT 202 A% 94 0 B (0, = 207)
Table 3 Annual radiation of solar tube by the use of full 3T-CPCs with §,=20° unit: MJ/m
Site Design 1 Design 2 Design 3 Design 4 Design 5 Design 6
Beijing 1981 1726 1818 1871 1519 1597
Shanghai 1446 1265 1331 1369 1112 1167
Lhasa 3158 2743 2894 2879 2417 2544
Chongging 996 875 920 946 768 805
Kunming 1891 1650 1738 1789 1452 1526
T4 IRI CPC f = A I F 20295 104 BOBHRE(CL =2, 0, =20)
Table 4 Annual radiation of solar tube by using truncated 3T-CPCs with C,=2 and 6§, =20° unit: MJ/m
Site Design 1 Design 2 Design 3 Design 4 Design 5 Design 6
Beijing 1328 1384 1426 1442 1341 1398
Shanghai 1008 1046 1071 1085 994 1036
Lhasa 2076 2168 2243 2266 2123 2214
Chongqing 726 746 759 770 696 724
Kunming 1295 1345 1383 1399 1291 1346
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