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Simulation Study on the
Indoor Thermal Pressure Ventilation by two Windows Open Near the Wall of the Building
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[ Abstract]  According to the different opening positions of the air inlet on the wall, the form of building windows is divided
into two windows opening in opposite walls, two windows opening in near walls and one window opening in one wall. A
simulation study has been made by Airpak of the indoor thermal pressure ventilation of buildings with single heat source in the
form of two windows opening in near walls. the changes of neutral plane height, effective heat coefficient, ventilation rate, velocity
field and temperature field are analyzed by changing the central height difference of the air inlet and outlet and the area ratio of the
air inlet and outlet. The results show the changes of the corresponding parameters of the form of two windows opening in near
walls under the above two conditions, and analyze the changes of the velocity field and temperature field at the height of the
working plane under the change of the central height difference of the inlet and outlet. The result provides a reference for the
thermal pressure ventilation under the form of two windows opening in near walls.

[ Keywords ) two windows opening in near walls; neutral plane; effective heat coefficient; ventilation rate; thermal pressure

ventilation

RETH: W TRERE R BFARRE P EH D FAGHSE (19KQZD05)

&N 2R (1996-), 5, FEFHIFAE, E-mail: 1161195875@qq.com

BEEE: KEE (1964-), L, #3%, E-mail: yuhui di@163.com

ke HIA: 2020-07-10

0 5I8 THZ ) B S R 7 Re et U2 21 G SR R s BT e
BExr H g KR IAEFET R, NMINESIK  SOGERALBASETT HIT 4R 4 J7 A B SR FE 0 L



+52- A5

25 2021 4

o BRI RN R BEM OR K 2 HTE X5 7S
F 24 RS S U R I LR B 4 52 HL R
W EBORIE RS BEEATOE. THENL. LSRN
7 s g NATTEER PR [T 5t B A A SRty R 1A
IS (R AR, X A PR IR HUOR L, 7T B
I AU 51 TR R BE & = AR AT IE K
H AT, O RE SO R = oy B AT B L AL
FUIARISTL, 3R R T b e Bl AP T AR K g E 10100
UFAET121. A S SR 3188 S I 1) PR 3R AT
THETC, SRR LR TR 2 248 HUdE X Ay
XHhE A & T B RO T, X TR EE T E R
(417 2 A 3 U AT L e b, PR AR SCAE 3 XL T
T RO T B 8 30N Wk 73t X ARt e 22
Stk R T AR T 25 P 48 PR S

1 YERB ARG A
1.1 YRR

T DASE— B FH R ML M S A, I AE FL Rl
AT T AR R AL AR R S N 6m X Sm X 3.5m.
W 1R, ANIERUE 43 0l e EL AR AR AT R i R L,
PG RN 3m X Im, BEHLE 1.5m, W B L NE
Jyt s HERE TR RS, RSN 1.5m X 1.5m,
WEHLNEH O PR TR O E, R
P 4m X 2m X 0.8m, #JEIIEN 1200W . ZHE RS
REHIF R B NEIRID T BN AEEEE N 30T,
JE 3R bRAE KSR 101325Pa. LAEHE & E % E A
EEHBTE 1.2m Ab.

E1 YRR
Fig.1 Physical model
1.2 AR5
Airpak F] T LU0 S AR BE S A 200 A H
A B REAROR IS, AR SCR A FLUENT 2 w4

1 Airpak3.0, THEBALIEH RNG ke TR,
21T B THT AR FH BE T R H0206.17), BT AEAE A 07
F I R, R Boussinesq %81, Bk
H ACR FH A FRARARE, R J10R F AU RV B EL,
HE RS ECR FH — Bl KUkg =X

TR DX S A K1) 23R FH AR 2546 S TR P A,
Hh % B 1) g 1) T TR R BE N KT iR R R ST
1/20 X #RE HEH RS 3 BETH AL EAT R N 2
TRIEZE R BA — 2 BAER I .
1.3 WA AT PR A A6

KRS E 3.1 73, 12.8 3, 26 FHHAT L
R 58 o 76 A SEAF AR OL T 20 5l THE H = Fh P AE
T A8 KR A 1.687kg/s, 1.702kg/s, 1.699kg/s,
R AR /MEA 2 3%. 2242 e i 5ma) 5 it
HORERE, WEEL 12.8 J MRS REAT BT B
1.4 THEBERISE

a8 F IR AR Y N7 VA AT T S SCHR[19] 5K
565 BAH R A, Mg IR 2 B, BABEoR
BIE F IR TV A HE R

05 08 11 14 17 2 23 26 29 32
HBE/m

2 REMESSIHEXEE
Fig.2 Comparison between simulated value and
experimental value

A AN [7] vE B AR RSB R SCRR[19]H R SR 56 18
Rt b AT A5 R A UL P AR R B AR 5 SR fE —
B, HABRKIRERN9.2%, wNREN31%, F
PPRZEN 5.4%. RZEJR T W HEZVEH, P4
RN 7 1202 LB AT SE Y

2 BRUERSH
2.1 LR

X33 H R R v B 2 AR, A3 R
AR RSN 3m X Im, HXE 1.5m X 1.5m
TREFAAR, AR R SR 3R X T 3 B A B R gt XL



FEI5EE 1M
2

Jt

IR, S5 IUIRHEIT 5 % N PR I8 KU UL

e 53 .

Hrb % . SOt R s 2 (m) R
wAHO0S5, 075, 1, 125, 1.5, 175, 2, 2.25,
2.5, 2.75.

o Tk H R AR B AR AL, e X
DFEEZEN 1.75m, XA AL 1.75m, R
FHEX TR ANAS , 36 K HE K AR A1 L T Rk
BB RO A 0.5, 1, 1.5, 2, 25, 3,
4, 5, 6o

AR 2 73N T ARSI & R
UE-

* 1 HEHEKAOPOSEEEZRER THELE
Table 1 Simulation value under the condition of the change
of the center height difference of the air inlet and outlet
HE XUy HE RSP 3RS TR XA
FEEH (mOBRE T (KO ¥RE T (K HRE T (K

0.5 304.487 303.736 304.432
0.75 304.455 303.719 304.428
1 304.444 303.723 304.346
1.25 304.426 303.720 304.306
1.5 304.411 303.713 304.137
1.75 304.392 303.706 303.893
2 304.377 303.698 303.822
2.25 304.366 303.689 303.812
2.5 304.358 303.684 303.906
2.75 303.350 303.679 304.019

*2 HHEXOEREEHER THEE
Table 2 Simulation value of the change of the area ratio

of the air inlet and outlet

HEH P HERU AT 3R TR X

HEALL  WRE T (K HRE T (K BRE T (K
0.5 305.384 303.209 304.951
1 304.981 303.197 304.453
1.5 304.846 303.373 304.252
2 304.721 303.580 304.054
2.5 304.543 303.588 303.851
3 304.441 303.598 303.752
4 304.285 303.569 303.654
5 304.179 303.525 303.551
6 304.063 303.442 303.452
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Fig.3 Comparison of the simulated and theoretical values
of the neutral plane with the change of the central height
difference of the air inlet and outlet
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Fig.6 The change of ventilation rate under the change of the center height difference and area ratio of air inlet and outlet
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