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Optimal design for building environment by numerical simulation research

JIN Wen, QI Jing, ZHANG Wei-jie
(School of Architecture, Hebei University of Engineering, Handan 056038, China)
Abstract: Building thermal environment is influenced by design factors of architecture. Four affecting fac-
tors of architecture on building thermal environment are considered. The optimal combination of these four
factors is obtained by CFD simulation and orthogonal experimental method in order to get a better natural
building thermal environment with lower mean temperature and mean PMV. The results reveal that improv-
ing affecting factors of architecture helps to make better indoor thermal comfort.
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Tab. 1 Affecting factors and changing levels

KF A B(W/(m'-C)) C(W/(nt:C)) D(m)

1 0.35 4.7 1.1 5/3/4
2 0.10 3.6 1.7 5/413
3 0.6 2.0 0.4 4/531.3
1.3 BHFH&

DARKEH. BRI EARZE, %S B(F
ERARPRSTEAREE)  REEESK

FAFEMTETHREEN 33.6C, KKEX
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DERRR, RERBHEME - E0N
108W/& , AT 20W/; ENARESIRERMES
BIABITEAR, BMCIHERN 1. 1meto

MAROHROBEMRE. AROAME
RO¥E5%EME, SHERANESERBRE
R, BR(RBEERSZSAFRITAE)D, 4
EHESHBEREAR ¢, =t, + Ay iTH,
Ry, - BEHEEHBE, Cit, - HF25SA
FEIMTE A FYIRE,29.1C; Ay, - BHEF,
BREZFHBRESSHFHRENEMEOTC ~
2C),H0.9C, MFBAROHERNOEERR

BEH 30C(29.1C +0.9C)™!,
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Tab.2 Orthogonal experimental table
HX - -
RES A B c D t(C) 1 PMVI
1 1(0.35) 1(4.7) 1(1.14) 1(5/3/4) 29.1001 1.17097
2 1 2(3.6) 2(1.70) 2(5/4/3) 29.2126 1.19537
3 1 3(2.0) 3(0.49) 3(4/513) 29.2727 1.20444
4 2(0.10) 1 2 3 29.4698 1.25647
5 2 2 3 1 28.9003 1.12482
6 2 3 1 2 28.0668 1.15989
7 3(0.60) 1 3 2 28.2568 1.20565
8 3 2 1 3 29.4219 1.23937
9 3 3 2 1 28.099 1.17019
X T 87.585 87.828 87.588 87.09
Yo TPMVI 3.57 3.633 3.57 3.465
X T 87.438 87.534 87.78 87.537
Y 3.54 3.561 3.621 3.561
X 1 871.777 87.438 87.429 88.164
¥ TPMVI 3.615 3.534 3.5%4 3.69%
z N 29.159 29.276 29.196 29.033
Vo TEMvi 1.190 1.211 1.190 1.155
Z T 29.146 29.178 29.260 29.179
¥ TPMVI 1.180 1.187 1.207 1.187
7 1 29.259 29.146 29.143 29.288
¥ TV 1.205 1.178 1.178 1.233
R t 0.113 0.130 0.117 0.355
Y TPMVI 0.025 0.033 0.029 0.078
HEEF—-K DB>C>A
BRAER A B G D
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Fig.1 The changes of mean temperature
of indoor air with the changes
of each factor
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Fig.2 The changes of indoor mean PMV
with the changes of each factor
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