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Study on Optimizing Exterior Window Ratio of North
Terminal Check-in Hall with Coupled Energy
Consumption and Natural Lighting

WANG Chao ,ZHAO Weifeng ,CHEN Yu,SUN Yuting

(School of Architecture and Urban Planning, Shengyang Jianzhu University , Shenyang, China, 110168 )

Abstract; The relationship between the ratio of the external window of the envelope structure and
energy consumption and natural lighting in the check-in Hall of the terminal building in the north-
ern region is studied to put forward the optimization approach. Taking Taoxian Airport as an exam-
ple,a typical parameterized model is established. The energy consumption and natural lighting per-
formance of window ratio are analyzed by digital simulation technology,and a better combination
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of window ratio is selected by coupling the simulation results. The correlation sensitivity between
skylight ratio and energy consumption is about 9-10 times that of North window ratio, while the
correlation sensitivity between North window ratio and energy consumption is about 2-5 times that
of south window ratio. The correlation between skylight ratio and natural lighting is much higher
than that of side window ratio. When the skylight ratio is less than 0. 05, the control value of the
sum of south window ratio and North Window ratio is proposed. Through the coupling analysis of
energy consumption and lighting, 35 combinations with window ratio of 0.02-0.05 were opti-
mized. And 10 combinations with minimum energy consumption and 3 combinations with high
line-of-sight penetration were further screened out among the 35 combinations. Skylight ratio has
the most significant influence on energy consumption and natural lighting performance. The range
of skylight ratio should be controlled firstly, and the combination of side window ratio should be
selected according to line of sight permeability , which can satisfy the natural lighting performance
while keeping the energy consumption at a lower level.

Key words : northern region ;airport terminal check-in hall ;energy consumption simulation ; natural

lighting simulation ;exterior window ratio
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Fig. 1 Data distribution of check-in Hall of North terminal
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Table 1 Data statistics of check-in Hall of North terminal
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Table 3 Ratio combination of external window with

low energy
REFE/(KW-h-m~2) KA ML JeE
282.61 0.03 0.5 0.1
282.94 0.04 0.5 0.0
283.12 0.03 0.9 0.0
283.22 0.03 0.6 0.1
283.50 0.04 0.6 0.0
283.89 0.03 0.7 0.1
283.97 0.03 0.5 0.2
284.22 0.04 0.7 0.0
284.34 0.04 0.5 0.1
284.44 0.03 0.8 0.1
284. 64 0.03 0.6 0.2
284.73 0.05 0.5 0.0
284.88 0.02 0.7 0.3
285.02 0.04 0.6 0.1
285.03 0.02 0.9 0.2
285.52 0.04 0.7 0.1
285.59 0.03 0.5 0.3
285.80 0.02 0.8 0.3
285.82 0.04 0.5 0.2
285.96 0.03 0.8 0.2
286.05 0.03 0.6 0.3
286.26 0.04 0.6 0.2
286.37 0.02 0.9 0.3
286.40 0.04 0.8 0.1
286. 66 0.05 0.6 0.1
286.70 0.05 0.8 0.0
286.73 0.02 0.7 0.4
286.74 0.03 0.9 0.2
286.78 0.03 0.7 0.3
286.92 0.04 0.7 0.2
287. 11 0.01 0.8 0.5
287.13 0.03 0.5 0.4
287.20 0.04 0.9 0.1
287.24 0.02 0.8 0.4
287.24 0.04 0.5 0.3
5 45

(1) 38 i B G, AT R S 4
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e IMICHET R R He L L 7 L

(2) i i 44 sh 25 H GBI B & B,
sDA(300/50% ) 5 41 HL R AFAEIE L E R
BP AT 3 T sDA (300/50% ) 2 TH i,
TR I A SRR IR BRI K TR 7
FLANIL A L, 7 R < 0. 05 fE &0 T, Xt
A LR 7 b B = R S/ ME ] T
PLSEBUE U 1Y) E SR RO RE.
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