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Dynamic response study of the indoor environmental parameters for
variable outdoor meteorological conditions
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Abstract: To study the indoor environment parameters dynamic response to the instantaneous variation of
outdoor meteorological conditions in Lanzhou, a standard k-¢ turbulent model of CFD is adopted to
numerically analyze the pollutant concentration field and airflow distribution in an office when the unsteady
heat transfer through outer walls is considered.The velocity field, temperature field and pollutant concentration
field of two air supply modes, ceiling air supply and lateral air supply, are obtained. The results indicate that the
pollutant concentration field and migration characteristics are affected significantly by the solar radiation resulting
from stimulating the natural convention heat transfer in the room.Under the same air supply mode, the indoor
pollutant concentration is more uniform at 16:00 than that at 8:00.And the average value of pollutant concentration
at 8:00 is relatively higher than that at 16.:00. At the same air supply parameters, the ceiling air supply mode is
more beneficial to lower the indoor pollutant concentration.
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Fig.1 Physical model of the calculating room
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Table 1 Parameters of persons and equipments in the room

RAF/m {7/ m O
NS & — .,
KB B O X Y V4 Q/(W+m 2)
2 (] 6.50 4.00 3.2
ey | 0.30 0.30 3.1 1.9 3.2
ik
[a] L 0.40 0.20 6.5 3.1 0.1
=R 0.32 0.25 6.5 3.1 3.0
i) %
& R mPZs| 0.40 0.20 6.5 3.1 0.1
AR 1 0.40 0.35 1.1 1.7 1.1 69.33
AR 2 0.40 0.35 1.1 1.7 2.9 69.33
AL 0.40 0.40 0.4 1.7 1.6 1.0 208.30
L 2 0.40 0.40 0.4 1.7 2.4 1.0 208.30
HE1 2.50 0.80 1.0 1.0 1.2
B2 2.50 0.80 1.0 1.0 2.8
BHLT 1 1.20 0.20 0.1 2.0 1.4 3.1 111.00
BBHALT 2 1.20 0.20 0.1 4.2 1.4 3.1 111.00

FEF 1.20 0.60 1.8 6.5 0
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Table 2 The coefficients definition of the governing equations
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Fig.2 CO,concentration profile in transversal sections (X =1.4 m,ceiling air supply)
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Fig.3 CO; concentration profile in horizontal sections (Z=1.1 m, ceiling air supply)
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Fig.4 CO, concentration profile in transversal sections (X=1.4 m,16:00)
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Fig.5 CO, concentration profile in horizontal sections (Z=1.1 m,16:00)

4 #

PAZE 0 23 B R WEFE X G o R FIARUE ke BT X2 N 15 Y W)k B2 7 B = A R 2 M0 A8 At AT 1 (e
o HT AR BIANE AL .

1) K B S5 DL & 04 75 0 i 8 N ARR BT il 2 0 R X it e AR e A L AT 3 B0 T IR] — SR
AE A [a] Bk 22 HE 2 PN 95 G WA () 114 25 18] 3 A B 3% 4

2) 2 s ] PN U s 58 T R SRS O A 3 S 2 L e A U A PR B E AR X
Bl 26 2 X T I5 R HE G R E R

3) B XS T WF SRR L TR KA X 45 25 P9 35 e Wk 52 37 B 149 2 i 00 226 XU e D g 95 4 9 s o) 7
TP D R TS e HERR . SR G B D R RS L B R 3 T B A8 LR34 i 1 2 N 28 R
il O U — L EE TR N

2% Uk -
[ 1SRRIk N5 QAR IM AL 5 A2 Tl th At . 2003,
ZHU Tainle.Indoor air pollution control[ M ].Beijing : Chemical Industry Press,2003.
L2 ] BAH BRI R N4, 55 38T CO, M TVOC ¥ B (¥ 25 18 37 KUBE AL 42 i FR 5e [0 ). 18 38 25 18, 2004, 34(6) - 14-16.
JIA Daiyong, GENG Shibin, YUAN Yinkui,et al. Air conditioning fresh air random control systems based on concentration



http://gks.cqu.edu.cn

14 TRRKFFR % 38 %

of CO; and TVOC[]].Heating, Ventilation and Air Conditioning,2004,34(6) ;14-16.

(3] EAT B € ME, & A WA LR 2S00 TR BUE BB 58 L) ]9 B LK 2% 273 . 2010,29(5) :656-662.
YUAN Dongsheng, WANG Gaofei, TIAN Huiling, et al. Numerical simulation of airflow distribution and in door air quality[]].
Journal of Henan Polytechnic University,2010,29(5) ;656-662.

L4 1 M XBEAR A 55 0 2 d 508 XUR G i 55 56 5 BB AR 98 LT . 11 ¥ 24 4k - 2009, 30(5) + 45-50.

WANG Fenghao, LIU Xiaodong, I.LI Yuanbin, et al. Experiment and numerical simulation on ventilation system of office
building[ J].Journal of refrigeration,2009,30(5) :45-50.

L5 ] mREBRa, ok, S PRI T iy TVOC 75 948 & KR I L. v B R2% 244k ,2012,43(11) : 4554-4558,

GAO Junmin, CHEN Lei, ZHANG Ying, et al. Occurrence and pollution source of TVOC in underground stores in
Chongqing[ J].Journal of Central South University,2012,43(11) :4554-4558.

[6]RBRER BZAEREFEN RN S5 ERBUETT R LT ] 130 K% 74, 1999,33(3) :331-334.

WU Junyun, TONG Ling, CHEN Zhijiu.Numerical research on 3 D turbulence flow &. heat transfer in air conditioning bus
passenger compartment[ J].Journal of Shanghai Jiaotong University,1999,33(3) :331-334.

L7 1 25 0AC TS0 I A 30 27 J5 12 SR Ak 3 X0 s 7] 119 258 AR IR LT L 05 A R4 24 4. 1998, 38(5) 1 28-31.

LI Xianting,JTANG Yi.Calculating air age in a ventilated room with CFD method[]J].Journal of Tsinghua University,1998,
38(5):28-31.

[ 8 J K s Bl e #va: (M2 R VE 4 . 7 4 58 38 R h i, 2001,

TAO Wenquan.Numerical heat transfer[ M ].2nd ed.Xi’an:Xi’an Jiaotong University Press,2001.

L 91 EREIRE Sk I 75 = TR X IR % 51 4 28 P9 2145 0 S5 A 5 0w L) 1. 2 58 %5 /], 2005, 35(5) : 23-26.

WANG Dong.HU Songtao, ZHANG Yu.Influence of Qinghai-Tibet plateau climate on environment quality in passenger
trains[ J]. Heating, Ventilation and Air Conditioning,2005,35(5) ;23-26.

L10] Fti i PR 92 AL 2 R B T 0 LML b 50 v [ 355 00l o A 5 2007
LU Yaoqing.Practical heating air conditioning design manual[ M ].Beijing: China Building Industry Press,2007.

C11] E M, R BE. 77 5808k 1 25 U8 51 242 22 4% [ b 48 A Al i 1 # A T LT . op [ g R 2% 2009, 30(4) - 81-85.

WANG Ye,WANG Liangbi. Analysis on the unsteady heat transfer of the compartment enclosure of the air-conditioned
train in Qinghai-Tibet Railway[ ]J].China Railway Science,2009,30(4) ;81-85.

L12] 2235, B0 3 0 R A0 21 208 20 =8 935 B W HEBR ROCR 19 52 L) 0. 7 v 5 28 A4 R, 2007 (1) 1 18-21.

LI Heping, ZHONG Ke. Impacts of out door airflow rate and airflow pattern on removal of indoor contaminant[ J].
Contamination Control & Air-conditioning Technology,2007(1);18-21.

[13] Partaker S V.Numerical heat transfer and fluid flow[ M ].Washington Dc: Hemisphere Publishing Crop,1980.

[147 v [ [ 52 B i 40 30 A9 81 JR) . GB/ T18883-2002, 5 P 45 R BT i Ap LS 1. AL AT - oy [ A7 v ) AL, 2003,

General Administration of Quality Supervision, Inspection and Quarantine of China.GB/T 18883—2002 Standards of indoor
air quality[ S].Beijing: Standards Press of China,2003.
(% % P



