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Table 1~ Specifications of different components of parabolic

trough collector system
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Fig. 1 Heat flux distribution of absorber tube outer wall and

glass tube outer wall
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Table 2 Comparisons of numerical and experimental results
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1 933.7 2.6 294.35 375.35 0.570 397.2 398.5 6.07
2 968.2 3.7 295.55 424.15 0.571 446.5 448.5 8.90
3 982.3 2.5 297.45 470.65 0.587 4927 4945 8.64
4 909.5 3.3 299.35 523.85 0.654 542.6 543.9 6.99
5 937.9 1.0 301.95 570.95 0.663 590.1 591.8 8.92
6 880.6 2.9 300.65 572.15 0.665 590.4 591.6 6.73
7 920.9 2.6 302.65 652.65 0.679 671.2 673.3 11.36
8 903.2 42 304.45 629.05 0.673 647.2 649.8 14.29
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Fig. 2 Velocity and temperature contour in absorber and
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Table 3 Results of variance analysis of collector’s thermal efficiency and exergy efficiency

N & R
) TR AmE ¥y FlE  REFKFE  FHFM AHE B Ffi  BEKT
R B4 ARBR BE 6.4415 4 1.6104  0.6116 1.7324 4 0.4331  0.1123
i 2.3983 4 0.5996  0.2277 0.4731 4 0.1183  0.0307
PR E 86.3455 4 21.5864  8.1976 ok 930.4086 4 232.6022  60.3377 Hekok
(] B R <) 14.0561 4 3.5140  1.3345 * 4.7412 4 1.1853 0.3075 *
WL XIS 128.0396 4 32.0099 12.1561 ok 27.4369 4 6.8592 1.7793 ok
4 & B [ 3#]
z!_( i;’FIJ }EH ANSYS 2’_,}}‘( ﬂ_ , @j_ Bl f[:@ Efg :Et: j( FH [1] Kahrobaian A, Malekmohammadi  H. Exergy
Al AE B 2 55 B 25 A5 B IR IR I = 4 T B T AL g optimization applied to linear parabolic solar collectors
W PRI 1 SolTrace Y2 K B0LA5: 51 1 4 Ja A5 1 E,;]l J(;l:;lal of Faculty of Engineering, 2008, 42 (1) :
B A At | R T B 325 3 E O B £ - '
ﬁfi}%é & 5’I\E'ﬁﬁ};‘l rﬁjm{}”‘&' Ejﬁﬂﬂﬁ’*ﬁ: ’ XT% [2]  Padilla R V, Fontalvo A, Demirkaya G, et al. Exergy
R GG PRR M A T BT T3 S AR AR 3 A, 15 21 L analysis of parabolic trough solar receiver [J]. Applied
T EELE L. Thermal Engineering, 2014, 67: 579—586.
1) Eﬁ T4R %@ %Hﬁ%é‘%ﬁl\ﬁiﬁ EJ% I-l'j—J Fh W %—: [3] Bellos E, Tzivanidis C. A detailed exergelic analysis of
JE AN L SR P RIERIE K IR P 1 T R SELFEE 4 parabolic trough collectors [J]. Energy Conversion and
%ﬁﬂl , , . %& ,ﬂ_" El J__ Eﬁ ﬁ* Management, 2017, 149: 275—292.
S VA N LSO N E== V=3
X /J/:J ’ Em ;leé DN s 2 ) (4] Cheng Zedong, He Yaling, Xiao Jie, et al. Three-
x
DAL FRGARA R AP X I ) xR 3 AR dimensional  numerical ~study of heat transfer
40 FAERR I ERIZA 3 118 5 M) 5 S =5[] B R ST 1) 52 g characteristics in the receiver tube of parabolic trough
‘{jﬂ\ z , E\%%{ﬁg E@%} [][’[ﬂ EEi /J\ R solar collector[J]. International Communications in
é/%J:FJﬁ?E ) ﬁi@ﬂ@jﬂg*@iﬁjﬁﬁﬁ ﬁ‘é%ﬁ&% Heat and Mass Transfer, 2010, 37: 782—787.
[5] Cheng Zedong, He Yaling, Cui Fuging, et al

Gt =i sl AL AR, SR RE 1o B R o A O
VEF ST AR IR R GE AL BRI e 45 TF 3R S W 1Y) J 5 7
JERAT—E RS E

Numerical simulation of a parabolic trough solar
collector with nonuniform solar flux conditions by

coupling FVM and MCRT method[J]. Solar Energy,



