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STUDY ON IMPACT OF WINDOW OPENING MODES ON
MOTION OF INDOOR PM2.5

JIN Xi, MENG Chong
(China Academy of Building Research, 100013, Beijing, China)

Abstract: Standard k—£ model and discrete phase model (DPM)were used in the simulation of movement
and distribution of residential indoor PM2.5 with different window open modes under the condition of the
natural ventilation. The window open modes contain casement windows,top—hung window and bottom -hinged
window. The results showed that on the premise of air quality outdeor better than indoor,under the condition of
casement windows, indoor flow distribution is steady and the average concentration of indoor particulate matter
is the lowest among all the simulated conditions; under the condition of top—hung window, the window shape
gives an upward guidance on airflow, results in decrease of fresh air volume in the lower personnel activity
area. Particulate matter piled up,so the indoor particulate matter concentration on average is the highest among
all the operation conditions; under the condition of bottom ~hinged window, the indoor particulate matter
concentration on average is between the top—hung window condition and the bottom-hinged window condition.

Key words: window open modes; numerical simulation; discrete phase model(DPM); PM2.5 concentration

BHRBRIEN—FMREFM, L5 L@
X, BERNEERTEAERNER THEEANRE
R B RS, REFIST PRI s B R EEA
EERENEEFE, MEAMTNEZARENE SR
FEHY H 2800 , B A LA PM2.5& P E B A
KR, Ei,PM2StBEFERENEEERR,

A EEENBRBRIERPM2SBE S, IE
WERIESHEEETEANEHET, LEZXRERA
FEMEEREANPM2SIRE , ZRENEREE, U=
ZESREBSTERN, FEBERREENIEN ST
Ru[E, BRI, Bz NS EsI RSN EERE
BEOFBFR EORST HOMRBERATEFEA
%, XENFATHEENSRARSHEEEWNE
NS PR ESH, AXETFLUENTEE SR,

7% E1 38 . 2014-10-08

ESWMB :ER“+ _H"HIE (2012BAJ02B02)

EEBN. &% (1988—), &, kEFTA, BEIEIH,e-mail:
jinxjey@163.com.

IAZ BRI IR E A B EIEAR, MRARMNE OB
RN ERNTRYIEsIS MR, ABRRERE
THEBREE,

1 YRR

BRIERAELNEFAFESRERAE. L&
B TEE (B, AXLUX3FE L FE TR A6,
WRARE OB R ZE AR5 H N,

EERGTEXBRHFTSWER, S3RENRMAZE
HNERK, BEES/NXHNENETEEBEWHE RS
MMEINEAZAR, AAEONSKERNEN|ISE
A &R =N SKFRORERL, ELE R At
RERFEAZABENRBSHEN, TEEBRARE
OF BA A SR S EER,

EINZBA2mxS mx3m (XxYxZ), EAXEHS5
mx5mx3 m(XxYxZ), & 0RT¥%2 mx1.5m, RESS
FAAME, REAERABRENFEICE, & OB
HLSmEE, EATREN —/ N &, R 40.1mx



2014 £ 11 A

&1 % HOF B R PM2SERNBRIF IR

-1023-

(a)

)
[

~

(c)
Bl ERFEPAAEARRE
(a) L BE; (b)EFHE; (o) TEE
0.1 mx0.2m(XxYxZ), B EFEE T EEHELS m&
ERAE, KAk - RE AT LR,

2 RBER

AT R RS AR Sy, RIESTERERIT
BRI, ESERILERETHREHR
B:RUSIMPLESE I, i AR 2L R I ROPR AR R
T EETE R BRI BRUE . BB AR R h B AR AR
SEUNT10%, BEFRBERERNFE TERNDEEN
B BSOS R B O, B it SR FIRRA - A BE B 75
R BNARE ) , 1 R B BOE AR (DPM) X #1748
W, B D g S ENBRAETE T EL A1)
F(2),

BRSBTS B EESAERY , BEE DR
BEREE—MNFRNZHER, RERNEESE
e MR RELE,

TR B SRR, BB K FESTEA
(LAXTTEAH) -

d—(;t‘L=FD(u—up>+g,—%n AFy (1)

Ak Fo(u—u,) MBI EBBN ZE BN R

mﬁeﬁmﬁt%&,ﬂ:;{% C;{je .Re AN B %K

Re:Mz';-—ui;gjg%m*ﬁ&iaimfmrm:mﬁ

735 %g,ﬁ%ﬁ*ﬁiﬁﬁiﬁibﬁXﬁrﬁlt%ﬁﬁ s BN

Hih& MERDEXT A LBS 1, tean R ) 7
Bk FABA LA K Saffman 1 %, EHERSE R YT, B
GIETHRINER . wh SARRE ;u, b B ARRE ;p
K SABHEE spu b BURIAE T BE su SRR IR BE 5 d,
BRER,

SERES S ERSBREE TENPUEES T
frE - OERORE . BRPUERESELAN(2), &
A AR R % R B PR B AR B

& (2)

3 BREHEE

ESEBR&FEENT,

(1) ZARmEIEAEDHD, FOEHHL3
Pa, TR OEAEAHO, HOEH#-0.5 Pa,

(2) WBE=ENIMYEBEE 0% Ainterior,

(3) BB AT |\ TRES Mot R = MU (T %
AT R EETE A,

BRI, B AR A — /IR, RS
0.1mx0.1 mx0.2m, 7 EERERESIXEHOAE, BB
W 1.5 mES AL, RIESCER2 , HAE = N5 BRI Y
e R SRR A3x103ke/s, BUAHEEN 0.1 mfs, Fiks
ML REAEREWT .

(1) FEREAE X D REEIR (escape ) 5 ;

(2) BT  TRES . i & = S8 il LT
T R EUBEE (trap) 51 ;

(3) EREE K FEREUHE (trap) = A

4 BRERSH

41 LtBW :

E2~42% b EEE REEERE %Sk B
SHED . RS RATE L, A T T RE R RERIE
A, EREHRROERERE/N . SREEH T
HAZENEHB A EHEM, B THAREHX N
KB R RGEE N, AR T B SFRERIS R, =
SHeERE, TNEEER B TR ER /),
TS AN, EHERMS, REPENIT
MEtady, BRYORESHER LEs), B FEREOH
., Bk EE S RE OMIIRIRERS.
42 EFW

B5~7 % FF S B R HEEE (S R )
SHER SEHENE R 2UT AR D, FF
FEREZENEREFROBALR, EARIER



-1024- = s SN 54555 11 H

(b) (b)

(c)
(c) E5 SPITEFEEE

(a)Z=1.TmIEERE; (b)Y=2.5mbEERE; (c)Y=2.5mib#HE = &
E2 FRBEVEEE

(a)Z=1.TmbIRERE ; (b)Y=2.5mbHERE; (c)V=2.5mbiHE = E

(a) (b)
EH6 FHEFEmSHE
(a) (b) (a)Z=1.Tm%t ; (b)Y=2.5m%b
B3 FEEFEESBRE
(a)Z=1.7m4t ; (b)Y=2.5m%b
Y | U .-——-]

(a) (b)

(a) (b)

(e)
&7 ST o s N ST K B
(a) TR NI — 5 (b) BRI = ; (¢)Z=1.7 mEb Bk ik B

(c)

B4 BB A R P R W HIELL, TREEN T FHHNSER, SSGEE R
(a) BRI — 5 (D) BRI BN = ; (o) Z=1.7 mib BRI EMFEAZER, ZFESRNERHE IS TEERA T

BT, REE g B, ==nE  ARBEHRKSES, EAREDR OHREMK, 12
MERESSRBERT, ENEEEN, Fihpksn ] ZEBRZESHEE, BRBLRE . ENEFE
SFPEHIRTEN, A EFRRATE, Bk, N BB SReR T B, RE LR EEOHR,
43 TEH 4.4 XFLESTHF

E8~104 FTEG N R FFHE S 2SS 5 ik RIN=Fp TH T AR EABRRE, B115



2014 £ 11 H

S19 % BT AR PM2. S R OIS

<1025+

(b)

(c)
ER TREFmmEE
(a)Z=1.7 mbEHERE; (b)Y=2.5 mbEERE; (c)Y=2.5 mibiEE = &

(b)

E9 TFTERHFEZSEE
(a)Z=1.7 m#%b ; (b)Y=2.5 m4b

~_

(c)
E10 FEEBRHTERFEKE
(a) BB — ; (b) BRI L — ; () Z=1.7 mEb R IR EE

=R TR BR IR E RS A,

ENEFEFEN, B ZEaiE 5 SRR g2
U, BB B s SR A REFAIRBEM: . B
WERAIN, EEIEZSHELTEANARERT, L
SENS[RALOSIFERER FTHBARESIRA
FRERD , BRAG , FR I HERR o X DUk R
D, B R PR E RS, P AE LT, ER
MR, R AETE W UL P E O HEE = b, B
&5, R ERFT , MA PSIRE RN TRE

?71994-2015 China Academic Journal Electronic Publishing House. All rights reserved.

Rl ZMIRTARFEABMIRE kg/m’

TH TEHE 6 EEE
RS E 5.42x107 4.24x10”° 6.88x10™
1.1 mif SR EE 4.20x10” 4.17x10” 7.60x107
1.3 mE K E 5.36x10” 4.22x10° 6.81x107
1.5 miE SEEIRE 5.82x107 4.59%10 6.24x10”°
1.7 mE SR E 5.14x107° 4.20%10” 5.68x10
8.00x107 T
7.00x107° [ '\‘\‘\‘
~ 6.00x107T ———
= 5.00x107° 4:/,_1\.
—} 4.00x10° [ :
Q 3.00x10° | - FEH
& 200x10° - FIF
g 1.00x10 [ A BB
N 0 ; "
1.1 13 1.5 7
& E/m

B FRAIRE R R A
ENRR A FEEIRENTHE ZH,
BEEEGAL, =ZMAETRNER T AR
RIRE S, SPHAE LA T, B TERAMARK
SRR, BRECK IR B BRI B SR AR RS,
HFR IR A S DT A E RIS, ERE
AT B E BT X ALY 2 51 & [ L FaE T B
S5IREM, SBEMNRESMESHER, LEET
GUN UL 0 TR B2 i 5 B RO S I B (R, o T B Lo
TRRLYIR RS R I e

5 HXRIE

A A FFLUENTR I EE Z A S REMR T
ERNWERT, ENEREFEN , RE&®EFTE%
X FEANKKARSHE - B NN PM2.5E5)
IR SN, RIBENE RS, GBI TS
®

(1) WK PM2SER/N, EZadEFENEH
Es, SR A RFAIREEYE

(2) FABFFBAX T, EAPM2.5YFKREK
SRR A EFE<TRE<LBE, HTEFEERN
Wi, S RE SR Bk M P S E R HE ], =
BRLS KR &L ERENSKRA LN FERS
BARESIXFREARR , B E s X AR P36 A
HREAHE , EATSERRE.

SE Wk
[1] BBI, &% REF, S FEMETESSFHEFTR YT EAR

FHE[] ). P EEERF,1999,19(3) : 238-242.

[2] ¥HREAEREEESENENSSEROERFR[D]HE. ¥

FIR% T AR TE¥BE,2007:32-42.

(3] Z#. HAGARTHEAZNERER [J]. BHKXAK,2012,43

(12):1124-1126.

http://www.cnki.net



