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Abstract 1In order to study the effects of the natural ventilation on
the inside environment of the atrium and inhabitants in residential
buildings, thermal and wind environments in the atrium are
simulated by numerical methods, with RNG k—& turbulent model
under the summer climates, to obtain the extraventricular airflow 1.1
entering the atrium from south and to analyze the results combined

with theory of natural ventilation. The study indicates the preferable

thermal environment and satisfactory wind field in the atrium when ’
the windows of the atrium are fully open, which improves the °

comfort of the residential environment as well as saves building \ °
energy. ) )
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Table 1 Speed of wind entering different floor

Fig. 1 Mode of atrium residential buildings /(m-s™) /(m-s™)
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Fig. 4 Distribution of temperature on east and west walls
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Fig. 2 Distribution of temperature on x—z plane
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Fig. 5 Distribution of temperature on north wall
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Fig. 3 Distribution of temperature on x-y plane
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Fig. 6 Distribution of wind speed on x-z plane
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Fig. 8 Distribution of wind speed on north windows
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Fig. 9 Distribution of wind speed on east and west windows

2009,27(2)

243
1)

2)
)
) ,
s 2
3) ,
)
o 6.
)
4) ,
H
o
)
,
_ (bt
(t.~to)
oy sbo sl
s Fluent

,=300 K,7,=300.17 K,7n=1.06,

( )
, 26°C
[1410

, 15~18C ,

0.2 m/s; 30°C
( 8 9
m/s, 0.2 m/s,
m/s N 3 )
0.6 m/s,

m/s, )

(Articles)

[13]
o

4,=300.18 K,

[1510
0.6 m/s!",
1.8
0.6
1




(Articles)

o N

(References)
[1] s s .
, 2006, 103(7): 1-2.
Wei Jingshu, Zhao Jianing, Gao Jun. Application of Energy Technology,
2006, 103(7): 1-2.
[2] Hisashi K, Masaya N, Ryuji S, et al. Environmental assessment of light

[J]-

well in high-rise apartment building[J]. Building and Environment, 2003,
38(2): 283-289.

[3] Hisashi K, Ryuji S, Toshio Y. Natural ventilation of light well in high—
rise apartment building[J]. Energy and Building, 2003, 35(4): 427-434.

[4] Jones J R, Luther M B. A summary of analytical methods and case study
monitoring of atrium [J]. Ashrae Tansaction, 1993, 99(2): 1070-1080.

[5] Holford M J, Gary R H. Fundamental atrium design for natural
ventilation|]J]. Building and Environment, 2003, 38(3): 409-426.

[6] Rajapaksha I, Nagai H, Okumiya M A ventilated courtyard as a passive
cooling strategy in the warm humid tropics [J]. Renewable Energy, 2003,
28(2): 1755-1778.

(7] . .
2004, 26(2): 18-19.
Zhong Junli, Ceng Yijun. J Chongqing Jianzhu University, 2004, 26(2):
18-19.

(8] , . . 1. ,
2004, 34(7): 28.

Lin Chuan, Tian Xianfeng, Fang Zhiyong. Industry Architecture, 2004,
34(7): 28.

[J1- .

9] : 1l : :
2005: 18(3): 84.
Sun Chaofa. Journal of Huna Institute of Science and Technology:
Natural Science Edition, 2005, 18(3): 84.
[10] . : CFD [M].
, 2005: 124-125.

Wang Fujun. Analysis of hydrokinetics: Theory and appalication of

sofeware[M]. Beijing: Tsinghua University Press, 2005: 124-125.
[11] s s , .

[J]. , 2005, 35(5): 27.
Yang Jiankun, Zhan Xu, Liu Dong, et al. Journal Heating Ventilating
and Airconditioning, 2005, 35(5): 27.

eview

[12] Griffiths W. Use of liquid sorption dehum idification to improve energy
utilization of air systems|J]. Ashrae Tansactions, 1998, 86: 1013-1021.
[13] . [J]. , 2006(4):
64.
Wu Heying. Refrigeration & Air—Condition, 2006(4): 64.
[14] . . .
, 2004, 25(1): 11-12.
Zhu Shoulin, Li Wenbin, Dong Junbao. Journal of Inner Mongolia
Agricultural University, 2004, 25(1): 11-12.
[15] ) ) .
[J]- ,2000, 30(3): 15-17.
Jia Qingxia, Zhao Rongyi, Xu Weiquan. Journal Heating Ventilating and
Atirconditioning, 2000, 30(3): 15-17.
[16] s R .. [J].
, 2006, 23(1): 92-93.
Zhu Wei, Di Yuhui, Wang Wanjiang, et al. Journal of Architecture and
Civil Engineering, 2006, 23(1): 92-93.

[J]-

(FHE%HE KRW)

x
+
+
+
+
+
1,
+
+
1.
+
4!,
+l.
+
4{:
1,
+
+
+
+l,
+
+l.
+
+

o3)
(EGTA2009)

2009 9 26-28

|IEEE Computer Society Press(El )

( ) «
) (
)o B
2009 4 25
( ) : 5

- http://www.easychair.org/conferences/?
conf =egta09.; -http://www.neu.edu.cn/
wisa2009. ;

(shjjiang@cumt.edu.cn)

R i A B - - i i M D - i e —e—e- -, - ._e
e T S R S, i, i i, L, ;, L i S-S L - il

o e S i St S B e et ot

2009,27(2)

77



