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[ Abstract]

Through the CFD simulation analysis and comparison of the double pressure wardss in the emergency hospital for

epidemic prevention under different ventilation and air conditioning terminal system design schemes. In order to reduce the risk of

infection of medical staff at work while meeting the conventional thermal comfort indexes, the optimal design scheme of

ventilation and air conditioning terminal to control indoor pollutant concentration distribution was sought, and related design

suggestions were put forwards based on the research results.
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Fig.1 Layout plan and three-dimensional model of terminal system of double negative pressure wardss

(scheme I of air duct fan)
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Table 1 Terminal system parameters and velocity boundary conditions of double negative pressure wardss

(scheme I of air duct fan)

NE
g2 FHE R HAE (mm) ( i) RO (mis) R (K MR ()
m3
1 BREEHAE OB 200*400 e ET] Ehe ! / 2
2 XUZ MR GERID 600%200 870 2.88 292.15 1
3 BEFHRO (ERIED 750%250 560 1.27 / 1
4 BETFHRO HERIED 160*200 232 2.52 / 1

e MGETHERN: XUZ F R A AR R 0.7; FR P A AR AR AU 0,655 LA IAJHE R I A 2k AR A 4

0.8,
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Fig.2 Layout plan and three-dimensional model of terminal system of double negative pressure wards

&

(scheme II of air duct fan)
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Table 2 Terminal system parameters and velocity boundary conditions of double negative pressure wards

(scheme II of air duct fan)

'S R 2R SRt PR K (m/s) BE (K HE D
(mm) (m*h)
1 BEEMH RO GREELRD 300%500 ARG (e RS / 1
2 MZEM A GEELTD 600%200 870 2.88 292.15 1
3 BEFMHRO GEELD 750%250 560 1.27 / 1
4 BETMHRO GEELD 160*200 232 2.52 / 1

VE: KGRI XUZ XA RO AR R EOR 0.7, 5LZ 7 A R AR AR 0.65; AR A HEIR I A R AR AR EUR
0.8,
®3 VWANAERBEHEELFZG
Table 3 Other simulated boundary conditions of double negative pressure wards

S REATD - FALEFHTAEN COy i 3.5¢ kg/s RMBEEAETI AR, 55/t DR b

PERER TR HEAT B 3071213141

[V4&Ik 7). WA T G BB LR 71-10Pa, 75 299.15K

5 VB 2402.5W

JEAIBERE : I93 3 AR G2 of ) B B 3 7 R RF 5Pa AOAR X 47U

BoRUE: BT 6 UU/h B RBOH S, AR HERCEZ 15 /h R

JURTRSE: B P RS VP AL, M 2.8m; R T8 2.0m*1.0m,  BEMEE 0.6m, JEE 0.2m; 5 4IRS

NI 0.2m FJIETT X HK; 148 %6 % 4mm.
Vi ARG T A REHL I BEENLTT 5.

22 EEENLTRE E . =R K RS HUL AL T oA
BEHENLT S b, B XMSLE A 56 HERCRA 3T
THEBHER, BB TR BEEEHLTT R0 B
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Fig.3 Layout plan and three-dimensional model of terminal system of double negative pressure wards
(wall hanging scheme I)
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Table 4 Terminal system parameters and velocity boundary conditions of double negative pressure wards
(wall hanging scheme I)
ik R ‘ ,
s B AR KHE (m/s) T (KO HE M
(mm) (m*h)

1 BEEMXE GREZLFD 200%400  BEUIKLS SRR / 2
2 BUZF R GE LT 200*300 310 2.05 289.15 1
3 FEE MR GREETL S 160*200 232 2.52 / 1
4 BEHEHL 1.5P 600 1.302 289.15 1

e RSB R P U AT AR R O 0.7 AR T HE AT R AR R K 0.8
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Fig.4 Layout plan and three-dimensional model of terminal system of double negative pressure wards

(wall hanging scheme II) (terminal system parameters and speed boundary conditions are the same as table 4)
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Fig.5 Layout plan and three-dimensional model of terminal system of double negative pressure wards

(wall hanging scheme III)
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Table 5 Terminal system parameters and velocity boundary conditions of double negative pressure wards

(wall hanging scheme III)

G MR 2 HR FA% (mm) A& (m¥h) RGE (m/s) BE X HE O
1 FUEE R GREEDFD 300%500 [UEDEIRE [EEPEIRES / 1

2 MZE M RA GREZLFD 200%300 310 2.05 289.15 1

3 BEFMRO GREZLR 160*200 232 2.52 / 1

4 BEFEAL 1.5P 600 1.302 289.15 1

e REET S R P U AT A R O 0.7 AR T HE AT R iTAR R K 0.8
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Fig.6 Layout plan and three-dimensional model of terminal system of double negative pressure wards (wall hanging

scheme IV) (terminal system parameters and speed boundary conditions are the same as those in table 5)
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Fig.7 Layout plan and three-dimensional model of terminal system of double negative pressure wards

(wall hanging scheme V) (terminal system parameters and speed boundary conditions are the same as table 5)
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Table 6 Calculation and simulation results of pressure difference and door seam infiltration air volume in double negative

pressure wards

EEXE AEK 22 T XU 5 ALADUR B
WA AR IR Li (m¥h) L, (m¥h) L (m¥h) LIL
A AT RS ZhE] -5Pa -4Pa~-6Pa Im*2m CHfg) 200 102 238.99 1.19
J93 J R R 8 A R -5Pa -4Pa~-6Pa 1.3m*2m () 286 146.2 343.64 12
94 3 ARG TLAE [A] / 12Pa~13Pa 0.8m*2m () / / / /

e L (NEEZBETTENE: KA (BIDHE RS AR (GB51251-2017) 19347 K HtHE AR EERARIT
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Fig.8 Pollutant concentration distribution diagram of horizontal section in scheme I (0.35m, 0.75m, 1.6m)
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Fig.9 Pollutant concentration distribution diagram of horizontal section in scheme II (0.35m, 0.75m, 1.6m)
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Fig.10 Pollutant concentration distribution diagram of scheme I

(bed head section, bed tail section position and bed tail section)
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Fig.11 Pollutant concentration distribution diagram of scheme I1

(bed head section, bed tail section position and bed tail section)
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Fig.12 Pollutant concentration distribution diagram of horizontal section in scheme I (0.35m, 0.75m, 1.6m)
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Fig.13 Pollutant concentration distribution diagram of horizontal section in scheme II (0.35m, 0.75m, 1.6m)
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Fig.14 Pollutant concentration distribution diagram of horizontal section in scheme III (0.35m, 0.75m, 1.6m)
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Fig.15 Pollutant concentration distribution diagram of horizontal section in scheme IV (0.35m, 0.75m, 1.6m)
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Fig.16 Pollutant concentration distribution diagram of horizontal section in scheme V (0.35m, 0.75m, 1.6m)
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Fig.17 Pollutant concentration distribution diagram of scheme I

(bed head section, bed tail section position and bed tail section)
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Fig.18 Pollutant concentration distribution diagram of scheme II

(bed head section, bed tail section position and bed tail section)
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Fig.19 Pollutant concentration distribution diagram of scheme III

(bed head section, bed tail section position and bed tail section)
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Fig.20 Pollutant concentration distribution diagram of scheme IV

(bed head section, bed tail section position and bed tail section)
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Fig.21 Pollutant concentration distribution diagram of scheme V

(bed head section, bed tail section position and bed tail section)
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Fig.22 Fresh air scheme when only one patient lives in double negative pressure wards
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Fig.23 Horizontal section (1.6m) and profile pollutant concentration distribution at the head of the bed
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