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Optimization analysis of the period of time of natural ventilation

in winter in cold zone
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Abstract:In order to find out the optimal period of time of natural ventilation in winter, the realizable k¢

turbulent model of CFD is adopted to numerically analyze the pollutant concentration field in a residence in

Lanzhou when the unsteady heat transfer through outerwalls is considered. The results indicate that the

inlet temperature has significant effect on the indoor pollutants profile and migration, and different

ventilation period corresponds to different duration under the same opening patterns. Considering the

pollutants elimination efficiency and thermal comfort simultaneously, the ventilation beginning at 17.00 is

the optimal ventilation mode.
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Fig. 1 Physical model of the calculating room
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Table 1 Coefficients definition of the governing equations
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Table 2 Heat flux of the building envelopes

(Wem %)
0
4P 454

11:00 13:00 15:00 17:00
R 8.26 8.09 7.87 7.62
s 8. 44 8.39 8.16 7.77
e 8. 00 7.81 7.44 7.00
[ 8.65 8.59 8.38 8.07
™ 20. 68 12. 45 16. 32 30.75
(4] 33. 29 25. 62 24. 39 31. 46

2 HEKRBAE
2.1 &K 5 R 0 57 1 3G IE

K F 7S THI AR 25 46 P A& XS T F 38 XS AT B . %
S HE T AR 3 2l 2 B0 R A R AR A L 0T ik 4 X I
B RIS AT T R . 4y ik I 3 B A% (R A%
¥4y R 520 590,672 138 1 868 434) 4T T H(H
I, T8 (X =8.98 m,Y =23 m) &b ¥ 3 & Ik B 3 T
LS TSV A AR AT o U WY A S A5 AR O D A i ST
PER) . FIETHR AT, g i T 672 138 fEh
Jo BETH A AR AL
2.2 HEFZE

SR A RAAC R 1 0 42 o 5 R (1D R AT B 85 1
SIMPLE %35 3R fift 8 B / 6 3 Al 4 T 0025 6 B85 10
T 2R H Green-Gauss Cell Based ¥ X B8 sh &= )7
T RE T R i I 30 e R L I Bl RERR IR 7 AR
2 53K iz J5 R X SR T B XUk 2B
2.3 REINTOR R W s
2.3.1 TolsE N T HE A ERE KT
[ B 2 -3 X0 1 h S BE T 1. 1 mo &g BE K P TH (B
FE N TAEK & B iR B BEAR T 16.0 CHI
POPTE G R BN = T SCER 13 ] BEOR
2.17X107° kmol/m’, 3+ H . #1716 F 0. 1 m%] 1. 1
m [8) (2 [ R 22 AR KT 3.0 CL A 3% T J& Al
T B AR RO . Bt % i KGR EE A 0 C L i X
BN 0.4 m/s, HAEHEHER A I )E B 5. B
W2 T AT T BUE RS, 45 R LW 5 7 Cl,
C2.C3 FFRSBEY R 0.1 m 58 CEH 8 7 CA) B H
S KU o Ak b 43 B A [ R B ) = PN A



Ihttp://gks.cqu.edu.cn

EARERE R A

# 37 %

KSR X — 5 I gy 2L B S Ah 3 A4
3 XU B 1 2 B s 2 43 5l A 13:00,15:00,17: 00,
T ZH AR 4 A %) e ad U T, sk 3 Fis . & L
XA A E T AR I 2 s

£3 AKBREMIR

Table 3 Simulation cases of natural ventilation
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Fig.2 Ventilation time decision of the 4 cases
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