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A Study on simulation analysis of the microbe transport of

air—born virus in hospital for microbiological safety
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*Department of Bilding Services & plant, Yuhan University

Abstract

Recently there is a growing interest in the airborne spread of virus. In particular, there is growing
interest in secondary infection through the air in the hospital. The distribution of air—born virus
depends on ventilation system installed in a hospital. In this study, simulations were carried out to
predict the move of air—born virus by ventilation system at hospital. Simulation results showed that
pressure distribution was -372.05Pa ~ —3.45 Pa at 1st floor incase of only used mechanical exhaust at
bathroom, shower stall , storage, kitchen etc.. if ventilation switch from used mechanical exhaust to
mechanical exhaust & mechanical supply. Simulation results showed that pressure distribution was
—336.44Pa at stair hall < —0.2Pa at bathroom < mean 1.19Pa at other room. So simulation results
showed that using all of the mechanical supply and mechanical exhaust was more effective then the
mechanical exhaust for maintain the pressure distribution in hospital. It was also showed that when
using the mechanical supply and mechanical exhaust more effectively prevention of air born virus
diffusion.
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<Table 1> Basic information of model

Foor | Area (m) Used for
B 1 1.933.68 mortuary, m?\chine room,
office

1F 1,260.9 consulting, E.R., office

o 993.49 physio.tk.lere.lpy cl.in.ic,
rehabilitation clinic

3F 842.96 operating room, ICU

4 F 818.63 patient's room

5F 818.63 patient's room

6 F 818.63 patient's room

7R 874.38 cafeteria, COL.mcil

chamber, office

<Table 2> Leakage area of air flow path

2.3 g B

7Hde RS Influenza A virusE o ®E
VirusZ ParticleZ 7F438F9ith  Particle 292 B
A& Bd=sr] st FHAdS ARgsto] - 3

2 7Pgeoza theat o] fadds vekd
Q). [6]
De =L (5)
o714, De : 8217, [microns]

L : F73 73 [microns]

94 Z2=GFA] A I1O
T -

e, FgE7) 35 B 2 S8t A
AFH S Bafol Tt %Ol T 5 QIELLT

—_—

De = 0.285L [Re < 2.0] ®)

w2bA Influenza A virusE O 23k Particle 22

- & 0.008me] FFAHE AL, e A9
Item Leakage area Condition
_— : Bratbak and Dundasel &3] AAl¥ 1,100 kg/m'S
Wall 55667 cm/z/mz _ tE>'<|‘_er10rtvxfall - AFEEEE 19T (8]
Dooor i2 (:I(ijl;lmIfl Snf le:o\)rve?;;ra lztr\;vaed TrAgel HEE AEEelds ey A
= = CONTAMOI ] ©9iglo] #at 2] WA S theol
- Double, wether
8 cr/m ) vER i [2]
striped
0.31 cm/m General
21 cn/item | Sliding exterior glass <Table 3> HVAC system of model
0.26 cm/item Elevator Area HVAC
Window 0.72 cm/m General
BI1F EHP
1F EHP/PAC
2.2 ¥4 gz Heating & 2 il
) Clean room
Cooling 3F JELIP
B WA WU S5l EHPRAS A gsta er I
Qom, 7)o 9= obA Aush ukel o] AA- 7F EHP
ABR AF B9 AE S AET A9 v mechanical
02Z A% AIF W2 oAl Agehs wae 4% exhaust
TAEEE ) AR AL A 1E IS bathroom switch from
9g3F F7TE A3E I} HE 5_/] QI =0 wj shower stail ‘ only mechanical
ASES spglom, A47e) FFe AA-AgE ¢ storage, Xt 10
TUAl Agskes S9Ick <Table 3>e REgef o kitchen mechatica
5 _ - Ventilation exhaust &
AR B2 D W) AL gesel tehiglon], N
[Figure 1]of ZE™H F& Uehfigich supply
machine room, mechanical
Electrical Room , exhaust &
dynamo—room , mechanical
parking lot supply
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[Figure 1] Plan diagram of model
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<Table 4> Time schedule
Room Schedule
Funeral 94
B1F parlor o
Door open 24 hour
Outpatient AM9~PM5
1F Emergency 24 hour
Door open AM9 ~PM5
oF Treatment AM9~PM5
Door open AM9~PM5
3P Surgery AM9~PMbH
Door open None/AM9 ~PM5
Ward 24 hour
AF~6F Door open AM9 ~PM5
o kitchen AM9~PM5
Door open AM9~PM5
Mechanical
) 24 hour
/ toilet
Ventilatio X-ray,
It i
n ultrasonic AMI~PME
waves,
treatment
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<Table 5> Simulation condition of HVAC system

condition
on/off by schedule

Room temp. 20C

mechanical exhaust,

mechanical supply

(existing method )
switch from

Ventilation

mechanical exhaust to

mechanical exhaust & supply
10,000 CFU/min

by schedule
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[Figure 3] Result of Pressure distribution incase
of Using real data
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[Figure 4] Result of Pressure distribution incase
of Using Alternative design
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[Figure 5] Virus concentration result incase of
contaminant source occupied 1 hour at lobby in 1
floor (Using real data)
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[Figure 6] Virus concentration result incase of
contaminant source occupied 1 hour at lobby in 1
floor (Using Alternative design)
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[Figure 7] Virus concentration result incase of
contaminant source occupied 24 hour at patent
room in 4 floor (Using real data)
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