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The Influence of the Supply Air Parameters on
Cooling Effect of the Wall-mounted Attached Night Ventilation
Li Yajun Ji Wenhui Yuan Yanping
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )
[ Abstract]  In view of the humid and hot climatic characteristics of Chengdu, the wall inner surface is cooled by means of
wall-mounted attached night ventilation (WANV). Typical daily meteorological parameters in summer are selected for numerical
simulation and the cooling effect is analyzed. The cooling efficiency of the WANYV system was studied under different supply air

velocities and night ventilation periods. The results show that the supply air velocity is 4m/s, the night ventilation opening time is

23:00, the wall temperature efficiency is high, and the convective heat transfer coefficient of the vertical wall is 18 W/m?-K.

Continue to increase the supply air velocity, temperature efficiency and heat transfer coefficient will not change significantly.
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Fig.1 Principle of the WANYV system
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Fig.9 Wall inner surface temperature under different ventilation periods (zo=4m/s)

Bl 9 ik KGE B 4m/s, AN E KT JE B2~
(RIS AR N BE IR S« FH ] Ca) A (b) % EE AT A,
A [F) 32 1] 368 JRGBRF [F) B3 T 355 4k phy B T I 58 A8 A e 34
— 0, PEE A R AR . BEE KT IR
FEIR 1 [ U A DX St 38 o T P U B o B i i) A%
i, JF HZ N AN ZE BN, SRR R AR v
RORARZE, BERN AR IE R e, MR
TR o [F] 22:00 A1 23:00 FT 5 38 KU LA B,
1E 03:00 FFJ7 18 AMIE LR, SRR A TEi% 78 53

THA, R ) 75 455 P B TR B 1 b T AR,
JRGE TR YR 55 T B AL N 368 X 55 DR e T 3 11 /)
E¥ T 7 0.5C.
3.3.3 WREHCE

Bl 10 Jhyizk KU BE N 4m/s B, AN (]38 KT
Ja B 2R A X2 RN IR BE AR . T R, A
[F5) FA) A 0 368 BT B s D) B P 8 e 35 i, AE 0.85
Fe A o 3K U B AR e XURST (] BT 5 ) 1) B iR 35 R T
5 RN, (L R TR RS O 2 SRR A [ALE R



<818 « il ¥4

2022 4

I 18] B PN ‘2 AL RE A AR AL S AN ], 38 KU T8
HOE, S A 22 A ARV )N, SRAUAT S A X
VAR IR » AEAH R 10328 G T S A S A
TS R AR D, BRI AR . L 538 XU ]
R, BRIRNAETTRELIE LM R ER e, SR
Pt AT B o I8 AT O 4m/s I, ARG 1Y
A2 ) 3 IR i) 5 PRy S5 30 X6 B T (14 7 0 ol 0 R 45
EHA, gE R AR FERCR, 7E 23:00
JE AT A RT3 R CR LG

1.00

0.50

0.90

Bl A €

0.85 L]

0.30

22:00 23:00  00:00 01:00 02:00 03:00
AR &) (h)

10 FEREBRAER TRERER (u=4m/s)
Fig.10 Temperature efficiency under different night

ventilation periods (zo=4m/s)

4 ZEip

AL F BRI G T AN [F) 328 AT B R R (] 3 R
T 3 %o 1 B T et 38 A2 10 368 L o4 U 280 R 11 5 il 5
RFEILLTF 4518

(1) AN 73 X B TS 1 R U S5 9 482 () I
RGN AR IR H SR AN, 3T — MBI A 25
GElE), J2 & h<dm, K& VA<2, 4m/s BXGE T 5§
TRUXT S35 A (1 AR U SR A vy, R L ) D B T P %o A
WA REON 18W/m2- K 4kaRI Kk KOS, Wi
PR ST E A

(2) ASTRIR[A)3E R BT Py BE THI S AR
FT 225 o 2436 KUHE  dm/s, 38 K% 1 %1 807:00
AR, I8 RIT S I ZIE23:000 , B I iR R 0K B

NN

Bl

o

SE 3k :

(1] ZETNAE, BRSO M B S T B R AR [J]. F A 5
2#,2020,34(4):507-509.
THERFEEF TR A L E SRR IR G
2020[J]. FEHUITEE (FRIED) ,2021,49(2):1-6.

SR SR A, X1 0~ 5 SRR D e A B R AT A 3 R (0],
%38 25 1H,2010,40(6):111-116.

(2]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

Solgi E, Hamedani Z, Fernando R, et al. A literature
review of night ventilation strategies in buildings[J].
Energy and Buildings, 2018,173:337-352.

SRR 5 WM, A A ] B XU SR G B T S U
BT[] 74 2 SRR A 224 CH AR BHERRD 2016,
48(3):401-405.

SRR 0, k1 o1 A A D 3 XS R A 2 R R
SR ZERBERFEZR CHARE
W) ,2009,41(6):846-850.

KB, E B, R A H SRR PR A 3 XU
SRR FE[]. K BH A8 24 4%,2015,36(6):1337-1343.

Guo R, Hu Y, Liu M, et al. Influence of design
parameters on the night ventilation performance in office
buildings based on sensitivity analysis[J]. Sustainable
Cities and Society, 2019,50:101661.

Le Dréau J, Heiselberg P, Jensen R L. Experimental
investigation of convective heat transfer during night
cooling with different ventilation systems and surface
emissivities[J]. Energy and Buildings, 2013,61:308-317.
Goethals K, Breesch H, Janssens A. Sensitivity analysis
of predicted night cooling performance to internal
convective heat transfer modelling[J].
Buildings, 2011,43(9):2429-2441.

JE 3, 52 W, B 5 e, A T ) 3 X T B T B s i [
M PR #4R,2011(S1):21-25.

BRI EL, i 2= B, i 0 AN [ IR 77 5 00 S 70 R AR 2 1) 1Y)
LA BT[] 22 315 6E,2010,38(6):13-16.

Corgnati S, Kindinis A. Thermal mass activation by

Energy and

hollow core slab coupled with night ventilation to reduce
summer cooling loads[J]. Building and Environment,
2007,42(9):3285-3297.

Givoni B. Effectiveness of mass and night ventilation in
lowering the indoor daytime temperatures. Part I: 1993
experimental
1998,28(1):25-32.

Artmann N, Jensen R L, Manz H, et al. Experimental

periods[J]. Energy and Buildings,

investigation of heat transfer
ventilation[J]. Energy and Buildings, 2010,42(3):366-
374.

W0, A it i, AR UK, 55 A 30 SRR REFE I S e i S i
5 R[] R 847,2015,60(18):1698-1710.

o i B BT B 214y X 1) 3 IR P IRLART 12 % A A 4 |

J7VERE D] KV k2 2016, (TNEE5E842T1)

during night-time



	0  引言
	1  竖壁贴附射流夜间通风模式
	2  数值计算模型的建立及验证
	2.1  物理模型的建立
	2.2  边界条件设置及求解
	2.3  计算模型验证

	3  计算结果及分析
	3.1  夜间通风降温效果评价指标
	3.2  送风速度的影响
	3.2.1 西墙内壁面温度
	3.2.2 温度效率
	3.2.3 竖直向壁面对流换热强度

	3.3  通风时段的影响
	3.3.1 空气温度
	3.3.2 内壁面温度
	3.3.3 温度效率


	4  结论
	参考文献：

