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Induction to Simulation by Comparing Simulation with Actual Test for Removed Airborne Virus
Using FUJICO Air Deodorant Sterilizer in 25m’ Space

o e

HitgEte 42— Bt 2 — Bt 42— BffifgtE> 42— Bt 42—
E_RARE ESRRE U—4— E_RARE T{EEEm E_FRE FTHEE EREE U—4—
EE XRFH BL(I%) WX FF BO kE B (I%) ZFE BE #ELX(I%) kA FF
Miuki Shoho Kiyoshi Yamamoto Tomohiko Higuchi Eunyoung Bae Shohei Sakaguchi
E B

A NAEGT B DT RIRED L 9 7o BRI RRERERE LT 2 U A VA %
T 5 2 ENERIEHHOMREICB W TEEARRKN T L2 D, ATk, %M
TRARFEATIZ K 0 S22 I R BRE I E O 2K PR ilET D 7 A VA DBREMREE v
Sal—i gy, FO%., JEMI467 [ZHET T 26m° REAS CrRilE v 1 L A [RER
Bra i Lie, Eo. BUEMRAAMEAT ICEBEOEKIERBREHERICL L2 UALAD |
INABREMREZ KR SE 5720, EXHAREEEOZEKR Y AL O Lo Y
ANVAREEZTR, Tz 1 NABREMRE L, ZOREER, vIalb—vare
EEEDZERIHERREIEEORRIL, 1RIE BT/ RE Lo, ZhiICky., ER
HRBREHEEZIZILDETIUA N AREEEZAR T LT, BEOHVWY I 2
L—a UPRINAREE 720 | BEEFEGC T 4 VX —OREIIEHT 5 2 LT, K
MEHECH OSSN D,

Synopsis:

In order to prevent virus infection, removing viruses that float in a space such as droplet
nuclei for a long time is an important factor in the performance of air purifiers. In this paper,
the performance of our air deodorant sterilizer to remove floating viruses in the air was
simulated by computational fluid dynamics at the first. After that, a floating virus removal
exam was conducted in a 25m’ room according to JEM1467. In addition, in order to reflect
the actual 1-pass removal performance of floating virus of the air deodorant sterilizer in the
computational fluid dynamics, virus concentrations at the air intake and outlet of the air
deodorant sterilizer were examined and were considered 1-pass removal performance. As a
result, the simulation and the actual test were almost in agreement. When developing a virus
removal device such as an air deodorant sterilizer, this effect enables highly accurate
simulation prediction, and may reduce time and labor in devising design and selecting filter.
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Fig. 1 Section view of analysis results.
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Table 1 Analysis conditions
3.5m(x) x3.285m(y) x2.4m(z) :

Geometry V= 25[m’]

Turbulent model |[RNG - Model

Mesh number Unstructured grid(Polyhedral): 798,865
Scheme 1st/2nd order upwind scheme

IArea=0.12m(x)*0.03m(y)
U,=1.85[m/s], O,=0.4[m*/min ]
Inflow boundary  |k;,=0.0001[m%s"], &,,=0.0001 [m‘/s’]
Case 1: C;,=0,

Case 2: C,=0.2*C,,;
|Area=0.17m(x)x0.015m(z)

Uy = free slip, k,,= free slip, &,,= free slip
'Velocity: No slip

Contaminant concentration: 0C/Ox = (
Passive contaminant(D=0)
Cy=1,000,000[-]

Outflow boundary

‘Wall treatment

Contaminant
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Fig.2 The appearance of airborne virus exam in 25m’
(view from above).
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Fig.3 The appearance of airborne virus exam in 25m’
(view from the side).
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Fig.4 Appearance of MC-S101.
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Fig.5 Tllustration of MC-S101.
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Table 2 Performance of MC-S101

Product name Blue Deo
Model MC-S101
Width 187mm
Size Depth 129mm
Height 268mm
Weight 1.4kg
Operation mode Low Medium High
Air flow 0.13m’min | 0.24m’min | 0.4m’/min
Power
. 8.5W 9.0W 12.0W
consumption
Noise 22dB 28dB 40dB
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Table 3 Experimental conditions

Amount of spray liquid 2.0 mL
Supply virus concentration 2x10"PFUmL™!
Amount of collected gas 50L
Amount of collecting liquid 20 mL
Collected the gas flow rate 3.5Lmin""
Collected time 14.3 min
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Fig. 8 Results of CFD simulation in each operation
mode.
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Fig. 9 Transition of natural attenuation of airborne virus in
25 m’ room.
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Fig. 10 Attenuation transition of airborne virus when
operating the air deodorant sterilizer in a 25 m’
room.
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Fig. 11 Comparison of airborne virus exam result and

simulation values.

y =-0.00906 x + 6.10
_R2=0006_

e

-y =-0.0105x + 5.72 .

w
=

Log[Mumber of airborne virus]
{PFU/0L-air)

R?=0.979
2.0
o XInhalatonport |
’ 4 Discharge port
0.0 : : : : :
0 60 120 180 240 300 360

Operating time (minute)
Fig. 12 Transition of the number of airborne viruses at the
air intake and outlet during strong operation of the
air deodorant sterilizer.

Table4 Transition of 1-pass removal performance during
strong operation of air deodorant sterilizer

. . 1-pass removal
Time(min)

performance(%)

0 ,

105 88.39

240 84.47

360 80.47

Average value 84.45
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Fig. 13 Comparison of airborne virus exam result and
simulation values at 85% 1-pass performance.
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