B ASBE 5
201745 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 45 No. 5
May 2017

TEHE. 0253-374X(2017)05-0770-06

DOI.10. 11908/j. issn. 0253-374x. 2017. 05. 020

REBRAPAESF RS EHITEEE KL

MR, B, AR T
(L, FYAE PR SRR LRY%E, [ 201804; 2. EERFE HIM SR IR, B2 FEI 36102D

BE . B, BUHE 2 SEHBBCBTR X8, R b
HES MRS R TR BT AR R R ARG BR R
BB B Sk BRI 16 e ST LA 1 SR A ) AR A, 3R
PR R S L A A i T SRR FOR, A
arprZEal . i MATLAB 80 4 il T RE 8 BIARFE AR LR
A R DA R RO RTE B LA R A e it AR
BT AT T ARG BT B AT B AT P A MR B B i SR
(iR 2E » TA T F M B B B L B T B 4 R R 4 R 7
BIARFF O 893 i) LE X FHOGER AN O 18] IR 22 (B K, v 1
BURIRFR ZHRTE 5261 E.

KB WILBIA ESHEGES: TEER, B
hE4S%ES: TK511. 3 NEiREE. A

Calculating Model of Solar Direct Radiation
Transporting Through Shuttle Louvers and
Realization

TAO Qiuhua* ®, LI Zhengrong* , ZHENG Jionwen?®

(1. School of Mechanical Engineering, Tongji University, Shanghai
201804, China; 2.
University, Xiamen 361021, China)

College of Mechanical Engineering, Jimei

Abstract: Firstly, two adjacent shuttle louvers were taken as
the research object, the new model employed analytical
method to analysis the fraction of beam radiation passing
directly through the louvers, specular reflection fraction of
beam radiation using the number and direction of reflection
based on ray-tracing method, and net-radiation method was
used to analysis diffuse reflection fraction. Secondly, based on
the model analysis, the calculating program of solar direct
radiation was developed with the MATLAB software to
describe the shape, size, tilt angle and surface optical
properties of shuttle louvers. Finally, the errors of the
traditional calculation methods were analyzed , and found that

»”

“flat hypothesis ” model would overvalued results of solar
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transmission, especially when the opening is directly facing
the incident beam radiation. And the relative error is 5% or

more for the rest situation.
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Fig.1 Key elements of shuttle louvers
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Fig.2 Illuminating of solar direct radiation under different profile angles
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Fig.3 Reflect toward the internal environment
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Fig.4 Reflect toward the external environment
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Fig.5 Illuminating of solar direct radiation
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Fig.6 Flow chart of solar direct radiation transporting calculating
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Fig.7 Interface of software for radiation transportation

calculating of louver
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