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Abstract; Two adjacent shuttle louvers were first taken as
the research object, the calculation model of solar diffuse
shuttle
established. Based on the model analysis, the calculation

radiation transportation through louvers was
program of solar diffuse radiation was developed with the
MATLAB to describe the shape, size, tilt angle, and surface
optical properties of shuttle louvers. Then, the correctness of
the calculation program was verified, and the sensitivity
analysis was carried out on the partition number of shuttle
louvers. Analysis results show that the relative error rate
decreases with the segments, but changes no more if the
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partition number is over 8. Finally, a comparative study of
the error by the proposed method and that by traditional
methods with flat hypothesis model shows there exist the

error increases with the tilt angle.

Key words: shuttle louvers; solar diffuse radiation
transportation; calculation model; programming verification;

sensitivity analysis
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Fig.1 Schematic diagram of solar diffuse radiation

transportation through two adjacent louvers
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Fig.2 Geometries and coordinate system between two

adjacent louvers
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Fig. 3 Schematic diagram of algebraic method to

calculate configuration factors
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0 dif 0. 345 0. 260 0. 323 0. 604
XS IR/ T dgif 0 0 0
% Odif 0 0 0
HE 1AL, AR AT ERFAEEMER 17T B 5 B SUstk i
FUT R 5T,

3.2 BERSBRBHESBES T

SO 10 TH R BIAR R 20 o 5 Bk, SCHK
(L2 RAN Bt R 2y 2 SRE L F LI ERE S
B IRZ AR HITE 30 LA, SRR R 43 BEEK
AT Ao BE AR G T35 8 B A B 4 35 T, A3
BT 2B R R FPTE AR R 73 BOBCT #3530t )
*2.

N T BB E B R 4 BRI R AR
W R — B X B E R A2 AE SR L2 Rt ], 3

=2 BEYsBEETER BRI
Tab.2 Effects of segments on computation time

TEEE 1 2 3 4 5 6 7 8
H&atE /s 0.66 0.88 1.28 1.39 1.89 2.10 2.76 2.87

DL b g 5 JL B B3R TE B AR DR 1), B R K
[=400 mm, 3% & d=230 mm, 5 2Z [8] 5/ NajiE h=
270 muns BRI R AEAK o, —0. 7, 1 R R
0, =0. 7; B EAEA R T BRI 43 B gion) % o %
ar (V0) BYREIA , WL 3.

®3 FEMATRERRYSBEMETEETR rahI R

Tab.3 Effects of segments on transmittance 4 at different shuttle louvers angles %
@i/ 0
SrE R 15° 30° 45° 60° 70° 80°
1 50.8 45,9 37.9 26.1 11.8 7.1
2 46.0 40.9 32.6 21.9 10.5 7.1
3 45.2 40.0 31.7 20. 8 8.5 5.0
4 44,9 39.7 31.4 20. 4 7.8 3.9
5 44. 7 39.6 31.3 20. 2 7.6 3.6
6 44,6 39.5 31.2 20. 1 7.5 3.5
7 44,6 39.5 31.1 20. 1 7.4 3.4
8 44. 6 39.4 31.1 20.0 7.3 3.3
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Tab.4 Effects of segments on transmittance z4; at different flat louvers angles %
it/ Yo
srERR 15° 30° 45° 60° 70° 80°
1 49.6 44,8 36.9 26. 6 15.6 12.5
2 47.6 42.4 33.9 22. 8 11.0 7.7
3 47.2 41.9 33.4 22.1 9.5 5.6
4 47.0 41.8 33.2 21.9 9.1 5.1
5 47.0 41.7 33.2 21. 8 8.9 4.9
6 46.9 41.7 33.1 21.7 8.8 4.8
7 46.9 41.6 33.1 21.7 8.8 4.7
8 46.9 41.6 33.1 21.7 8.8 4.7
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Fig.4 Effects of segments on relative error of

8

transmittance at different flat louvers angles
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Fig.5 Effects of segments on relative error of

transmittance at different shuttle louvers angles
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