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Optimization strategy to day-lighting design of exhibition
spaces within a museum

Huang Xianfeng , Wei Shangyou
(College of Civil Engineering and Architecture; Guangxi Key Laboratory of Disaster Prevention and Engineering Safety;
Key Laboratory of Disaster Prevention and Structural Safety of Ministry of Education,
Guangxi University, Nanning 530004, P. R. China)

Abstract: As to the luminance environment of the museums , the day-lighting design in their exhibition
spaces has been analyzed, the typical museum design factors, such as day-lighting form, and layout of
displayed items have been concerned and investigated by field trips. Then, the exhibition spaces are
classified into different categories whose natural day-lighting environments are simulated by the
requirements of displayed items. Under varied day-lighting conditions, the daylight parameters, i. e. day-
lighting factor, day-lighting uniformity, luminance distribution and discomfort glare index (DGI) are
evaluated. Therefore, the favorable day-lighting form and members in the corresponding exhibition spaces
will be determined. the optimization strategies which optimize the parameters of varied day-lighting forms
and members are proposed. It is concluded that the day-lighting quality would be ameliorated by the
implement of optimization strategies, and favorable luminance environment in the different exhibition
spaces of a museum are achieved.
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Fig. 1 Flow chart of daylighting design

simulation in an exhibition space
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Table 3 Size of openings for daylighting

in a statue exhibiting hall
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Table 4 Reflectance of interior surface and statue
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Table 5 Day-lighting factor and uniformity

under different windows
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Table 6 DGI value under different types of windows
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Fig. 6 Daylighting uniformity under different windows
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Table 7 Daylighting factors and uniformity

of different windows
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Table 10 Daylighting factors and uniformities in

the galleries under a variety of window
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Fig. 11 DGI values under different kind of daylighting

H 0 FL45 L ] 1, 7 K B AR 158 K 8 R 6
AR FANE S M E . X4 FE NSRBI RETE
R Y 15 i) R T 2% TP B O B AR R B AR
R e BEWG = T S I S B A R TS R
RO . P RE S &M 0RO S T
R0 2 A A TR R B L R P R B R LB X ROk
57 B g e o {FL A JR SR OG 1 57 B ARG L 2R W AR AE
UL B DX SR LB X3 =2 ) ) 48 B, B ] A R
55 5t 0 B 79 OB DX 4 SR R 63 A RO — B0,
WL B PR A O 35 R 5 B O T K B T Y SR O 4
SRR 32 B T U 28 A SR O T 1) 1 R BT R
9. HI B 1T AT UL AR B SR O TE 45 B I DGT i
PRV Bl e K L B V5 T8 R 4R 5 2 o I o L T
R 1 DG EAE &M A8 A2 H DG ¥4k
FRARAKE  BLBIAE BTG M BT RZO6 4. Wik,
Xof Ak HE R B 1 5 I TR B OF K A Bk
R AERRIGIEA . 8 E) S K&K
BH T SR 't B 4 F S 8 ot B JFL P A e B K HXE
DA, T B 43 0] J il 1 Pt 3 . D3 A ks Dy R
F 43 A T 5 o 0 7 76 UL 5% X5 42 JR 24 B R 4K
Fhy R BE X 50 B TR Ok s 0 7 T L TR S R R T
H 0 B R S 1 O ) M L N R AR R X R
JBERAR PR G T BB vk T 2O R g A A Y
DX 20 25 BECKE v M0 8 15 Bt 1 T 2 R T g
F8 o 2% T R TROR R ' B SR U R R RO O &
TR AL .

Fie B R AR D ik e X 22 1 Hh TR 1 % R
25 [T ROE BT AL - B 22 4% S L J8 T 38 B A R
HETE s P aE— 20 DAk R 1 S48 1 H 52 o A



% 4

F s F AR BT )R AR e R AL Rk 101

4 R GG AL S+ LA R0 % N RO 2 20 B2 1 il
ARS8 B e TS S R OE R e AR . BRI AR R 11
I 7R B 45 R TT 1R G e AL SR

F 11 FERBRERTRMARCE TR RS
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to a variety of exhibiting hall
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