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Evaluation and optimization of lighting system of classroom

based on ergonomics

DU Zhangi'?, YIN Jiani’, WANG Hongwei' ,ZHANG Lizhen’
(1. School of Economics and Management, Tongji University, Shanghai 200092, China;
2. College of Engineering, Shanghai Ocean University, Shanghai 201306, China)
Abstract ; The fuzzy synthetic evaluation method and the analytic hierarchy process ( AHP) were used
to evaluate the lightening system of five universities in shanghai city from the four major aspects; level
of lightening, glare feeling, brightness distribution and the indoor layout. Calculation results show

that the university B is the best one among the five universities. Finally, some optimization sugges-

tions were put forward.
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Fig. 1 Structure of AHP method
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Tab. 1 Relative important degree of level | factors

g L afz;% e EN R
K BEE A i J5y

HABH 7K - 1 4 2 7 0.530

BOGRGE 174 1 12 2 0.137

B 12 2 1 3 0.256

wENAR 17 12 1/3 1 0.077
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Tab. 2 Relative important degree of level [ factors
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SRR 1 7 0.125
FeVR A J5) 1/7 1 0.875




554 1] FERCHAE - T -2 A 1) R A & IR 25 PR S A

63

2 HEOL

2.1 {1 ERE

AR SCHEAT BN [7] PR 28 %68 435 SR 52 Wi /N A A
ZJa  WHENJZ 2 — 2 P R TF IR AT S R4
Rz HZ UK 53 A 32 368 20 e 2 AL AT P P LE %8, 3R
PR AR M, SR R I A B AR R e R e
Sy J1, OSCER B RO TS AS T T 2 A BRI K
ARG E R, T A v D)2 BRI K X 7 R R
PERE R (2 3) o R B, R4S Al P A B (3R
4—3%8),

3 OENERIAKE" X7 REITEMNERE
Tab. 3 Evaluation matrix of lighting levels

AR B CK DR ER %k

AR 1 1/4 3 5 7 0.247
B & 4 1 6 7 9 0.541
C’ 173 1/6 1 2 3 0.103
D /5 17 172 1 172 0.0512
E & 77 179 1/3 2 1 0.057 8
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Tab. 4 Evaluation matrix of glare
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AR 1 4 1/3 6 4 0.262
B & 1/4 1 1/7 2 1 0.078
C’ 3 7 1 8 7 0.535
D & 176 172 1/8 1 172 0.047
E & 1/4 1 1/7 2 1 0.078
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Tab. 5 Evaluation matrix of lightness distribution
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A 1 2 174 1/3  1/5 0.075
B & 172 1 176 1/5 177 0.045
C’ 4 6 1 2 172 0.274
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E & 5 7 2 3 1 0.427
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Tab. 6 Evaluation matrix of indoor layout
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C 1 174 172 1 177 2 0.074
D % 2 6 7 1 8 0.498
E % 1/5 2 172 1/8 1 0.075

RTENE SHHE" XA RENITMNIERE

Tab. 7 Evaluation matrix of tables and chairs layout

Afe B CHr DR EA kg
A K 1 3 6 2 173 0.218
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ck 16 172 1  1/3 1/9  0.043
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Ef 3 8 9 6 1 0.552
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Tab. 8 Evaluation matrix of light layout
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Fig. 2 Layout of classroom lights(unit:cm)
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