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The Analysis of Ventilation System Design and the Air Volume Balance Calculation of
Hygiene Passing Through with the Combination of Normal Time with Epidemic Period in a Community
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[ Abstract]  Taking the example of a community with combination of normal time with epidemic period in Zhengzhou, Henan
Province, the main building function layout and ventilation system design requirements with epidemic conversion are introduced.
According to the equation of air quantity balance, the influence of pressure difference between adjacent rooms in the hygiene
passing through on air quantity was analyzed under the conditions that the door and window gap were 0.004m and the air change
rate was 20h! in the first undressed room. When the pressure in the protective clothing dressing room is 5Pa, the pressure in the
dressing room is 10Pa, the pressure in the second undressed room is -5Pa, the pressure in the first undressing room is -25Pa, the air
quantity of each room is the minimum. The air change rate is 22.9h"! in the dressing room, 3.4h"! in the protective clothing dressing
room, 6.9h! in the first undressing room, 4.2h! in the first undressing room.
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Fig.1 The main building function space and layout
involved in the epidemic transformation
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Fig.2 The ground floor layout of the isolated observation room
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Fig.3 The ground floor layout of the staff dormitory
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Table 1 Ventilation requirements of different standards

for isolated room
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Fig.4 The exhaust system layout of the isolated observation room
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Fig.6 Airflow direction of the hygiene passing through
quarantine room

HHT 1 R RS, A T B B WS AN Ty
e BEBE A AT § AR N 1S AT AR A, o T A 1 X3
WARGHE T IE, & 2 NAFESRHE T DA S X
RESRRIEE o ORIESUAE ALY, —LepriERL 2
AR N i B 477 i 18] 368 XUEE 4% 30! e ST
SR, RIS )R 6 1 50 B D7 B E D300 FAIE X
R, HIZM T S AR TR A AN I ] BE
A7 LT BN GO By BRI DO IR, fE T
P ARE 5 18] 5 AR RE o SIRAHSUR MBI T
HEXG FBRINIZHENSCE LR E 2 TOURE R
I, DLORIE DS 8] XA ) K

IEHE R LUR H — A 7 AR AT 0 KL, 3
R . BB HEX R G A KR R
BT TE B, T RS485 @ 4% 11 #2 N BA R4t
AR T Ak v P Al LIS HE BT a2 4l

EHERHUE BTy = i e DX HE -7 17 X&KL -
155 D& KRS XCHERG, - R PR AR 5 o
*2 DEBIXEXZEKRIILL
Table 2 Comparison of ventilation requirements in

hygiene passing through

bRt HRESR  BRER FLER
ST AR AR o
PR B — a5
20h!
Fy3
e UL i
B4R Ak
ik 0 — D
NG VNN -
ST AR IR ER
i ]
BB GRAT) [ mjﬂ — EE
S
T4
JABRRE BRI [) 30h 5K - HERIN
WIORABR  REMEK T W
UEITH) © AN iy e
6h’!

3 DAEBIXNETEITHE

R 2 W, TAR R X R R e
AR IE B3 E], DS R IE R ESRANE], KR
A TR, 34 R IEHE R G BEATX
PR 5 I I A LA S 3 AR X A R
B, WHFCE s Al R SR AR S R RIS R, N
R AR A B RS % . DA X &
P31l THIAR 14m2, B3 [8)4% & 3.0m, 5 ()45 5 B 6
Fow, B @8R w1 E, RS S8k
3. TTEAENERAL CNITE) DIAHSCHUE .

*3 DEBIEEITESHR

Table 3 Door and window parameters in hygiene passing

through

)75 18] I &

MI1221 CWUEID  C1315 CEFIFED
M1121 CHBET])  Cl115 CPIFED
M1121 (BT C2115 CHFITED
M1121 (BT S
C1315 CFHFE)
Cl115 CPHFE)D

AR

F R R 1R
— Wi B 3 55 1]

ThBE R M1121 CBAETD




<102 - il ¥4

G| 2024 4F

RIS B RN ES R EZ MPIRR, &
X B 1% [AE R E S E 2 7, %8N
IERF, IEREKTHERE; xR, HEXEK
TIERE . R REPHERR: HRNE+ BHAE
=HNE+ BARE, i3 HEERNE =2 HAE
—BANE .

B X BT D¢ R T 49 s E T A 5

AG= 3600x065x(§:A x AP — }:A xﬁdfjj
i=1

(2)

Kb AG iR, IEEARSHREX
TEARE, EAREANERTERNE,
mh; R o. j A RREREBH, BA.

DA DA SR ARAUE AL E] (B ARRE b
AR ZEARMER, [H A SMESCHETER Y], 5Pa f1E
JERT LU 2 R TTIRE T, MRS AAREBANEN,
Hig A 30Pa, BKIOYE 2 K NH 4
SO, 2 — it 5 8] HE XUy 200!, 2R 98 N
0.004m, FHLBAHE J5 HI4ERF SPa ()R ZERT, HRAE A
PR & D (R B TR AR, G5 R LK 4.

x4 BEEE-EEETHEXE
Table 4 The ventilation quantity of each room under a

certain pressure difference

. EZE HRE BAE HRE BiHE
(Pa) (m/h) (m3h) (m*h) (m’/h)
A A
i .10 5446 323.4 868 —
R[]
B
i -5 — 4497  315.7 134
R[]
FRE 10 993.5 —_ —_ 993.5
iR 5 146.5 134 — 280.5
— PRI R, BRSO, 4
RIRECH 200 1, 5 1] IE 75 13 R S 4E FE X

BT . B IR E R TS HE, BN
HRHN RS, BAAE FHHFRECNIEER, Bl
BHRKTBAE, HRNNGERENRS, HTH
A FE AT AH AT AHIE 5 [ 3 N IEJE, 3 RERK,
EASTEAE SPa EE T, BRI EN
993m’/h, AH4T b5 [ SIRECH 22.9h 1,

3.1 RZEXHEAKE. ZFERY RS E S K 5

|

MR 4 THERT R, AR TR ARG B

16 XFR GBI )i 2 S Al R, BRIk AE T
R FE R B A AT DA — IR R G Rk K
R g e KB, 3 I BF 9 9 s [ 4 30 XL 2 F 5
ZWRFR, A TRERIHEMES % 7RI TH 4N
0.004m, —MtPiH b5 A /1 8-5Pa, ZF B4 ik b5
[ 718 SPa i, AR (2) w45t 5 (] E
NEZ FEEZER KR, A 3D,

AG =59.9JAP+10 +JAP+5+280.4 (3)

X AG NIFIERE, m¥h; AP NERZES
25 R 1) 18] () e 22, RN 2200 N BRI
Wi, HYEGFE Y 5~20Pa, Pa.

Bt (3) REATHAG>0, BRI B )% X w2
At s ZE B8 KGR, 24K 22 5Pa 3 %8 20Pa i,
PN s )% R B 2 FBE I T 28.79% .« TE % B4 ik
G5l & 128 5Pa, P 55 (8] R 229 SPa B, AN 1]
ENXEZ A, R SR = SR 22.90,
2B 4 R s () 3 SR AR 3,401 Rkl 3 sl /N R
Prla 22, BERENH 2SR E MR, SRRI/INE X
WS, 8D TR .

32 JRZEXS WL BB R s R e X 5
M

N

B 3.1 A, AR P AR 55 18] & 71 5Pa,
BAR =S Y b5 K )12 5Pa I, 5 [A)i%
WEZ TN, BGAE 2B 47 IR b5 18] & 75N 5Pa,
AR B3 la] R /129 10Pa, IR By 40 IR 55 1) 43
-5Pa I5F, BIFFE—Bilidr AR5 18] — BB 4 Ak 5 1] 1
TR R 22 AR, S5 R 7 BR .

100 —

-200

-300

A (m/h)
&
8
(m

-400 - L]
=

-500

-600

T T e T
Bl 7 —RBiBsir AR s B0 R B AR 5 (] XL &
REEZRTL
Fig.7 Variation of ventilation quantity with differential
pressure in the first undressed room and the second

undressed room



B8 EE 1

ENRR, 55 SPREES A AR DOE X R G B DA i KT S iy - 103 -

HE 7 aTgn, BEE — WS B R s ) 2
B4R, — B4 AR () a8 RS, 241% 055 A
WHER R G W, HE X & H 323.36mYh 3 K 2
567.38m%h, A4 TSR Eh 7.5h 3K 2 130,
BN 2 H i HRR AR 1255 [A)08 EE SR, R fd
TR RARUEI S PR R, — BB 4 M s [l HE
RS BB N 200, LR b5 A] 75 Bk KR 4
AT, JEZEH 5Pa K% 20Pa I, iXXE
i 544.6m*h J/b & 300.62m3/h, /T 44.8%:
BT B B A R s A e HE R R e, — it s [ e
NESEZRRRHE S R Z KR, YEZE
HH 5Pa 3K %2 20Pa I, fEXE HH 315.7m/h /> 2
183.32m*h, /> T 42%. HHSLATIL, @K —
JBi~ B A R DS ) () e 22, R/ NIE HE XL ZH X
o fE BT AR B AR ) 9-5Pa, — M8 ks
i) & 7128-25Pa,  — Wt B 47 i s Tl HE X3 <L Uk 3R
B 200 BF,  — MBI 47 R s 1) ik XU SR B
6.9h, B4R s TR HE R SR ECH 420

4 g

AT UIIT R B FR N T S T S A 4 XN, A
YT R RS T ) A B S T R A SR A8 AR
HIE SR o B FU R ZE 0T RE I REIR, 5] N1l X
FIRES, MR X TS, tFEIEIT T A4S
Tk DX 222 508 368 XU R PRS2 0], A4 S G 2R TR e XL
RS, g

(1) EITE BN 0.004m, — B3 AR5 1A)
20h HASIRERAE R, R R AR E RS, —
Jt B 47 AR s 1) 7 Bt HE R B8, BB 47 AR s [R) &
HEX ARG, BRI Gi3 R G5 ¥k R RS .

(2) FETTE 45BN 0.004m, B3R A]
J& J18-5Pa, B IRGEIEI K JI0N SPa,  ZE ik
S5 1) RN BE A% 5 K 22 00 SPa I, 199 J55 [ 36 XU 2 A A
/N, R B AR S 4 SRR 22.90, BEB IR S )
HIRECN 3.40°1,

(3) EF I IRE /10y 5Pa, A= 5
[ & 7129 10Pa, — B4 ik s (8] & 71 28-5Pa, —Jlii
B 47 i (] HE R SR B D 200 BF, — i
B PIR 5 18] 2 Y SPa BA & 20Pa B, — iRl
PR s TR % KR T 44.8%, BB 4 AR 55 ) HE

WE D T 42%, Pl 80— -5 B Ak
IR 22, RN IEHE XU

SE Rk

(11 EXKRBEMBER A AT EROL R # %
77 % [EB/OL]. [2020-05-31]. https://www.ndrc.gov.cn/
xxgk/zcfb/tz/202005/t20200522_1228686.html

[2] ASHRAE. Building readiness[S]. Atlanta, GA:American
Society of Heating, Refrigeration and Air-conditioning
Engineers, 2020.

[3] 250, BRI, 3 38, 45 G v R B AL X 22 % ) ROBZ 38
Beit S5 M 7] 27 14,2022,52(12):34-40.

[4] HEFRPAERBEESA)T B RRESCERIAT AR
Y2 BRI AT A R T VR AR T R S v

(47) 3B AN[EB/OL]. [2022-07-21]. http://www.nhc.
gov.cn/guihuaxxs/s7824/202208/c39ec03b45724d91aa0
5fddea056b0c4.shtml

[51  AbSCTiT B T 2 ) oo 4R v B S 15 2 L 58 i i B
¥ UE K & B 4 R 48 5] [EB/OL]. [2022-04-21]. https:/
/www.beijing.gov.cn/ywdt/zwzt/yqfk/kpzs/202204/t2022
0421 2683701.html

[6] VFRRBE s = S 2 A B i M AE RS Tl
ti R4E,2008.

(71 WAL AA AR D A 2 T 7 e 2UER lSGiA i e s e
FASN (R47) [EB/OL]. [2020-06-22]. http://jst.zj.
gov.cn/art/2020/2/13/art_1229159347_48452710.html

8] HEERDAEMBEESAT B KEESCEERIAT AR
Y2 B IP AT R T HUR B AR B B et T 0 G
17) (I8 5N[EB/OLY]. [2022-08-12]. hitp://www.nhc.gov.
cn/guihuaxxs/s7824/202208/1f16df5c140b4ad58738118
4ce51c317.shtml

[91 WAL R A3 2 T 7 A B e i vH AN U i A
KH R ER (BT ) [EB/OL]. [2020-03-30].
https://zjt.hubei.gov.cn/zfxxgk/zc/gfxwj/202002/t202002
06_2020080.shtml.

[10] GB/T 20909-2017, 4 [T % [S]. 4t 5% o H ¥5 #E H iR
#,2017.

[11] GB 50333-2013, 1% P i i F AR s AR M [S]. AL
o E R o A, 2014,



	0  引言
	1  平疫结合社区主要建筑功能空间设计
	2  主要建筑功能空间通风系统设计
	2.1  隔离房间通风系统设计
	2.2  卫生通过区通风系统设计

	3  卫生通过风量平衡计算
	3.1  压差对更衣室、穿防护服房间净通风量的影响
	3.2  压差对一脱、二脱防护服房间净通风量的影响

	4  结论

