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1. test name

Performance evaluation of air purifiers in school classrooms.

2. Summary of test implementation

2.1 Test institute. Institute of Science for Living, Ltd.
Location and address 66 Aza Inakawara, Tomida-cho, Koriyama City, Fukushima
Prefecture

2.2 Approved by Atsuo Nozaki

Contact person Takamatsu. Tasuku, Koichi Kamitono, Kohei Shibuya

3. Equipmentto betested
Air purifier (model: Airdog X5D, Airdog X8D Pro, manufactured by
Airdog USA) Air purifier (model: KI-RX100-W, manufactured by
SHARP)
Air purifier (model: F-MV4300, manufactured by
Panasonic) Air purifier (model: MCK704A-W,
manufactured by Daikin)

Airdog X5D. Airdog X8D Pro KI-RX100-W
(X5D) (X8D) (KI-RX)
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F-MV4300. MCK704A-W
(F-MV) (MCK)
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4. Assessed items

Table-1. Assessed items

(brand-)new | 1 year's worth of
article use
Dust collection performance assessment semivoiced symbol used as a
according to JEM1467 Annex C. sound placeholder (either
because a number off
other words could be|
used in that position
or because of
censorship)
Evaluation of pseudo-virus particle removal symbol used as| symbol used asa
performance in school environments. a placeholder | placeholder (either
(either because |because a number of]
anumber of |other words could be|
other words | used in that position
could beusedin  or because of
that position or censorship)
because of
censorship)
Wind speed and noise measurements in school |symbolusedas| symbolusedasa
environments. a placeholder | placeholder (either
(either because |because a number of
anumber of |other words could be|
other words | used in that position
could beusedin|  or because of
that position or censorship)
because of
censorship)

5.
5.1 testfacility

30 m3 stainless steel chamber (air

volume: 30 m3) Dust exposure

equipment

Test facilities, equipment and measuring instruments

Cigarette smoke evacuators (JEM 1467 specifications)

Weight-controlled powder steady-state feeder (Aisin Nanotechnologies, TF-70-AD).
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5.2 School classroom details
Tohoku Bunka Gakuen University 1553 Classrooms (approx. 10 mx 8.2 m x 3 m high,

equivalent to 246 m3 air space)

5.3 measuring instrument
Digital dust meter (Dust Trak II Model: 8533, TSI)
Measuring particle size range: 0.1 - 2.5 um.
Scanning mobility particle sizer (SMPS)* SMPS
hereafter DMA (DMA3085A, from TSI)
CPC (CPC3776, from TSI)
Measuring particle size range: 51.4 - 151.2 nm.
Anemometer (Canomax, Anemomaster Lite 6006-D0, on loan to your

company) Sound level meter (Leon, Ordinary Sound Level Meter
NL-26)

6. testparticle
Tobacco smoke particles (Mobius) Original, manufactured by Japan Tobacco Inc.
JIS Test powders Class 1-11
Pseudovirus particles (5 wt% NaCl solution)
The particle size of the virus is said to be around 100 um, and particles of
a similar size are generated using a 5 wt% NaCl solution to make a pseudo-
virus.
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7. Operating conditions of the equipment under test.

Table-2. Number of units in use and
operating conditions of the equipment under test  TPA Filter
Airdog X5D. Airdog X8D Pro
(X5D) (X8D)
Dust collection properties 1 unit used 1 unit used
according to JEM1467 Annex C "L4' mode. 'L5' mode.
evaluation of potential
Pseudovirus grains in the 2 units used 1 unit used
school environment. 'L4' mode. '"L5' mode.
Child removal performance
assessment
Wind speed and noise 2 units used 1 unit used
measurements in school '"L4' mode. 'L5' mode.
environments.
(new, max. air volume)
Wind speed and noise 2 units used 1 unit used
measurements in school '"L3' mode. '"L4' mode.
environments.
(new, second largest air volume)
Wind speed and noise 2 units used 1 unit used
measurements in school 'L4' mode. 'L5' mode.
environments.
(1 year equivalent use, max. air
volume)
Table-3. Number of units in use and operating
conditions of the equipment under test HEPA filter
KI-RX100-W F-MV4300. MCK704A-W
(KI-RX) (F-MV)*1 (MCK)*2
Dust collection as per JEM1467 1 unit used 1 unit used 1 unit used

Annex C

benchmark

'Strong' mode.

'Strong' mode.

"Turbo' mode.

Pseudovirus grains in the school
environment.

Child removal performance

assessment

2 units used

"Medium' mode.

2 units used

'Strong' mode.

2 units used

'"Turbo' mode.
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Wind speed and noise 2 units used 2 units used 2 units used
measurements in school 'Strong' mode. 'Strong' mode. "Turbo' mode.
environments.

(new, max. air volume)

Wind speed and noise 2 units used 2 units used 2 units used
measurements in school 'Medium' mode. | 'Medium' mode. 'Strong' mode.
environments.

(new, second largest air volume)

Wind speed and noise 2 units used 2 units used 2 units used
measurements in school 'Strong' mode. 'Strong' mode. "Turbo' mode.
environments.

(1 year equivalent use, max. air

volume)

*1: Other conditions are humidification "more" and field strength "stronger" (same conditions as LSRL-
65033-F061)

*2: Other conditions are humidification "none" and wind direction "vertical".

Life Science Research Laboratory

Any report without the company seal or the seal of the person carrying out the measurement, or any photocopies, will not be accepted as an official report. If this report
is reproduced or quoted, we will check the published contents from a professional point of view. The final confirmation should be made by the study sponsor.

Page 7/ 31



4

©

'LSHL

Life Science Research Laboratory NO . LSRL—87020—H l 1 O

8.

9.

Assessment method
8.1 Dust collection performance evaluation
Calculate the dust collection capacity P according to JEM1467 Annex C.
8.2 Field tests Evaluation of pseudo-virus particle removal performance
Calculate the equivalent ventilation qeqin the same way as in JEM1467 Annex C.
8.3 Field tests Wind speed and noise

Wind speed and noise measurements start simultaneously.

The wind speed is measured by averaging the indicated values at 1, 2, 3, 4 and
5 minutes after the start of the noise measurement. For noise, measure the
equivalent noise level for 10 minutes.

test procedure
9.1 Dust collection performance evaluation
Based on JEM1467 Annex C, the tests were carried out on new equipment and equipment
with one year's equivalent use.
[1] The equipment under test is installed in a 30 m3 stainless steel chamber
controlled to constant environmental conditions and a uniform diffusion fan
is operated.
[2] Burn cigarettes in the chamber using a JEMA smoke evacuator to generate test dust.
[3] After stabilisation of the dust concentration, operation of the
equipment under test is started under the conditions in Tables 2
and 3 and the uniform diffusion fan is stopped at the same time.
[4] Measure the dust concentration in the chamber up to 30 minutes after the start of

operation of the equipment under test.

ﬁ/ —RILER 7 7 >~
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Figure-1. Schematic diagram of dust collection performance assessment
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9.2 1year's worth of use made
[1] Install the equipment to be tested for dust exposure with each filter set in the dust
exposure equipment.
[2] Start operation of the equipment under test.
[3] A weight-controlled powder steady-state feeder starts feeding JIS test powder types 1-11.
[4] Weigh each filter on an electronic balance and finish feeding when the
weight increase is around 23.4 g + 10 %.

Figure-2.  Installation of dust

CXPOPIES e%u]l%)fmen{/\rfréai]é}%'a%ter Weight gain years of
v eig}‘ﬁeé%ange af eacﬂlgﬁgr - equivalentuse
(2] [g] [year].
Airdog X5D (X5D) 1 Sheet. 2808.16 2833.56 25.40 1.09
Airdog X5D (X5D)  2nd copy. 2513.51 2541.93 28.42 1.21
Airdog X8D Pro (X8D) 5172.47 5197.78 25.31 1.08
KI-RX100-W (KI-RX) 1 Sheet. 312.12 338.14 26.02 1.11
KI-RX100-W (KI-RX) 2nd copy 219.22 245.30 26.08 1.11
F-MV4300 (F-MV) 1 Sheet. 261.78 287.29 25.51 1.09
F-MV4300 (F-MV) 2nd copy 270.14 294.19 24.05 1.03
MCK704A-W (MCK) 1 Sheet. 356.36 382.97 26.61 1.14
MCK704A-W (MCK) 2nd sheet. 332.87 357.17 24.30 1.04
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9.3

9.4

Field tests Evaluation of pseudo-virus particle removal performance

[1] Start measuring particle number concentrations in the classroom by SMPS.

[2] Operate air purification systems in classrooms to sufficiently reduce background
concentrations in the classroom.

[3] A uniform diffusion fan in the classroom is operated to disperse pseudo-virus particles
into the classroom.

[4] Spraying of pseudo-virus particles should be terminated when
the concentration measured by the SMPS reaches around
15,000-25,000 particles/cm3,

[5] Leave for 5 minutes to stabilise the particle number concentration in the classroom.

[6] Stop the uniform diffusion fan and start operation of the equipment under test under the
conditions in Tables - 2 and 3.

[7] Once the particle number concentration has fallen to the background concentration
(from the start of operation of the equipment under test)

(After a maximum of 120 minutes) Stop operation of the equipment under test.

*Natural attenuation is carried out in steps [1] to [7] with no equipment installed.

Field tests Wind speed and noise measurements
[1] Install anemometers and sound level meters at positions A, Band Cin
Figure-3 and remove unnecessary items such as uniform diffusion fans,
SMPS, etc.
[2] Shut down mechanical ventilation, air conditioning and other equipment in classrooms.
3
[4

Start operation of the equipment under test under the conditions in Tables 2 and 3.

Start measuring anemometers and sound level meters.

]
]
]
[5] After the start of the measurement, the anemometer readings at 1, 2, 3, 4 and 5 minutes

are averaged to give the measured wind speed.
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Figure-3. Field tests Outline diagram
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10. Calculation of dust collection capacity and equivalent ventilation
The dust collection capacity P and the equivalent ventilation rate qeq are calculated using

equations (1) to (3) below.

P:P’_Poo..........(l)

qu=P><60' I RN 7))

Where : dust collection capacity (m3/min)
P'0 : dust collection capacity including
natural attenuation (m3/min) po:
equivalent ventilation capacity of natural
attenuation (m3/min) g : equivalent
ventilation capacity (m3/h)

P'=-VX(X"""""'(3)

Where :dust collection performance measurement volume (m3)

o Slope of the logarithm of time 7 and dust concentration /nC (min-l)

Calculations are made using the range from a certain time after the start of the test (after 2
min) until a concentration of 1/3 of the dust concentration is reached at that time.

The a is calculated in the following way.

How to calculate alpha using the graphing function of spreadsheet software.
: i-th time (min)
: i-th dust concentration (mg/m3)

a : slope between i and ic; (min-1)

(X)) = (ti, ci) is plotted and obtained from the exponential approximation Y=Aexp(-ax).
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11. testresult

11.1 Dust collection performance evaluation

Table-5. Results of the evaluation of dust collection performance of new products and products with

one year's equivalent use (one-year products)

time nat X5D X5D X8D X8D KI-RX. | KI-RX. | F-MV | F-MV MCK MCK
[min] ural (brand| produc| (brand| produc| (brand| produc| (brand| produc| (brand| produc
atte -)new | ts -)new | ts -)new | ts -)new | ts -)new | ts
rfua article| manuf | article| manuf| article| manuf| article| manuf| article| manuf
tion acture acture acture acture acture
d d d d d
within within within within within
one one one one one
year year year year year
0 1.67 1.62 1.69 1.56 1.69 1.69 1.55 1.40 1.32 1.84 1.75
1 1.63 1.35 1.46 1.18 1.19 121 1.40 133 1.25 142 1.64
2 1.59 1.12 1.23 0.868 0.840 0.929 1.25 1.05 1.20 1.08 1.30
3 1.62 0.935 1.04 0.540 | 0.559 | 0.704 1.06 0.882 1.16 0.901 1.32
4 1.64 0.768 | 0.890 | 0.359 | 0.379 | 0.522 | 0.948 | 0.737 1.11 0.724 1.19
5 1.64 0.651 | 0.745 | 0.227 | 0.246 | 0.387 | 0.847 | 0.618 1.05 0.560 1.02
6 1.63 0.532 | 0.613 | 0.150 | 0.164 | 0.295 | 0.741 | 0.512 | 0.994 | 0.450 | 0.976
7 1.63 0.443 | 0.508 | 0.100 | 0.107 | 0.216 | 0.662 | 0.421 | 0.975 | 0.358 | 0.852
8 1.63 0.362 | 0.428 | 0.066 | 0.072 | 0.166 | 0.570 [ 0.352 | 0.957 | 0.289 | 0.770
9 1.64 0.294 | 0.355 | 0.043 | 0.049 | 0.121 | 0.490 [ 0.291 | 0.928 | 0.223 | 0.671
10 1.64 0.247 | 0.294 0.027 0.033 0.093 0.461 0.244 | 0.893 0.171 0.617
11 1.64 0.202 | 0.245 0.018 0.023 0.071 0.417 0.207 0.854 | 0.138 | 0.548
12 1.64 0.163 0.202 0.012 0.015 0.054 | 0.381 0.168 0.823 0.109 | 0.484
13 1.58 0.137 | 0.169 | 0.007 | 0.011 | 0.041 | 0.325 | 0.138 | 0.805 | 0.088 | 0.447
14 1.61 0.112 | 0.144 | 0.005 | 0.007 | 0.031 | 0.286 | 0.116 | 0.774 | 0.067 | 0.407
15 161 0.092 | 0.119 0.004 | 0.005 0.023 0.254 | 0.095 0.755 0.053 0.364
16 161 0.075 0.100 0.002 0.003 0.018 | 0.221 0.079 0.729 0.043 0.326
17 1.65 0.061 0.084 0.002 0.002 0.014 | 0.196 0.065 0.698 | 0.035 | 0.276
18 1.62 0.051 | 0.071 | 0.001 | 0.002 | 0.010 | 0.168 | 0.054 | 0.666 | 0.028 | 0.259
19 1.60 0.041 | 0.061 | 0.001 | 0.001 | 0.008 | 0.148 | 0.045 | 0.651 | 0.022 | 0.227
20 1.59 0.034 | 0.049 0.001 0.001 0.006 | 0.138 0.038 0.619 0.018 | 0.209
21 1.62 0.028 | 0.042 0.000 0.000 0.005 0.116 0.032 0.592 0.014 | 0.181
22 1.60 0.024 | 0.036 0.000 0.000 0.004 | 0.104 | 0.026 0.581 0.012 | 0.160
23 1.59 0.020 | 0.031 | 0.000 | 0.000 | 0.003 | 0.089 | 0.021 | 0.550 | 0.009 | 0.143
24 1.60 0.016 | 0.025 0.000 0.000 0.002 | 0.082 0.018 0.528 | 0.007 | 0.129
25 1.60 0.014 | 0.022 0.000 0.000 0.002 | 0.072 0.015 0.514 | 0.006 | 0.114
26 1.59 0.011 0.019 0.000 0.000 0.001 0.062 0.012 0.493 0.005 | 0.103
27 1.59 0.009 | 0.016 | 0.000 | 0.000 | 0.001 | 0.056 | 0.010 | 0.476 | 0.004 | 0.093
28 1.60 0.008 | 0.013 | 0.000 | 0.000 | 0.001 | 0.048 | 0.008 | 0.463 | 0.003 | 0.080
29 1.60 0.007 | 0.012 | 0.000 | 0.000 | 0.001 | 0.044 | 0.007 | 0.446 | 0.003 | 0.070
30 1.59 0.006 | 0.010 0.000 0.000 0.000 | 0.039 0.006 0.429 0.002 | 0.064

*The shaded area is the section used to calculate a.
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Figure-4. Evaluation results of dust collection

performance of new products and products used for

X5D X5D X8D X8D KI-RX. | KI-RX. | F-MV F-MV MCK MCK
(brand| produc| (brand| produc| (brand| produc| (brand| produc| (brand| produc
-Jnew | ts -Jnew | ts -Jnew | ts -Jnew | ts -Jnew | ts

article | manufal article| manufa|l article | manufa] article| manufa] article | manufa

ctured ctured ctured ctured ctured
within within within within within
one one one one one
year year year year year

Dust collection capacity P
[m3 /min]

5.59 533 133 12.2 8.65 3.57 5.49 1.06 6.71 3.10

Applicable floor area
[tatami].

26.1 24.9 61.9 56.9 40.4 16.6 25.6 4.95 313 145

Equivalent ventilation [m3

/h]

336 320 796 731 519 214 329 63.6 402 186

100% of new products.
Dust collection
performance

maintenance rate

100%.| 95.3%.| 100%. 91.9%. 100%. 41.3%. 100%. 19.3%| 100%. 46.2%.
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11.2 Field tests Evaluation of pseudo-virus particle removal performance
Table-7. Results of evaluation of pseudo-virus particle removal performance of new

and 1-year equivalent use products (0-60 min)

Time Particle number concentration [pcs/cm |2

[min]. nature [ X5D X5D X8D X8D KI-RX. | KI-RX. | F-MV F-MV MCK MCK

attenu | (brand{ product| (brand{ product| (brand| productf (brand{ product| (brand{ product|

ation new | s new | s -new | s Jnew | s Jnew | s

article | manufa| article | manufa| article | manufa| article | manufa| article | manufa
ctured ctured ctured ctured ctured
within within within within within

one one one one one
year year year year year

0 15800 | 17600 | 17800 | 18700 | 20800 | 23300 | 18500 | 18700 | 18900 | 16500 | 18200
1 15700 | 17100 | 17600 | 18800 | 20900 | 23000 | 18300 | 18300 | 18500 | 16400 | 17700
2 15500 | 16700 | 17300 | 18200 | 20800 | 22400 | 17000 | 18500 | 17900 | 16500 | 17900
3 15400 | 16000 | 16700 | 17100 | 20800 | 20800 | 15200 | 18200 | 17900 | 16100 | 17300
4 15300 | 14500 | 16300 | 15600 | 19700 | 19300 | 15100 | 16700 | 17800 | 15400 | 16700
5 15000 | 14200 | 15200 | 15200 | 18900 | 18800 | 14200 | 16200 | 17200 | 14500 | 15400
6 15000 | 13900 | 14500 | 14600 | 18100 | 17700 | 14100 | 15200 | 16600 | 13400 | 14900
7 14900 | 13100 | 14100 | 12800 | 16000 | 16300 | 13400 | 14100 | 15900 | 12300 | 14300
8 14300 | 12600 | 13400 | 12800 | 15100 | 15600 | 12500 | 13300 | 15500 | 11800 | 14100
9 14800 | 11800 | 12700 | 12400 | 15100 | 14500 | 12600 | 12800 | 15000 | 11100 | 13800
10 14400 | 11500 | 12200 | 11400 | 14000 | 13600 | 11900 | 12400 | 14400 | 10700 | 13000
11 14500 | 10700 | 11600 | 10800 | 12800 | 13100 | 11500 | 11900 | 14500 | 9910 | 12700
12 14700 | 10300 | 11000 | 11000 | 12700 | 12300 [ 10700 | 11200 | 13900 | 9350 | 12500
13 14100 9970 10500 9920 11700 | 12100 | 10500 | 10700 | 13600 8660 11900
14 14200 9390 10000 9300 11500 | 11300 9890 9800 13700 8010 11200
15 14100 | 8860 9700 8870 | 11200 | 10500 [ 9900 9620 | 13200 | 7900 | 11100
16 14200 | 8240 9200 8430 | 10500 | 10100 | 9340 9200 | 12900 | 7290 | 10700
17 13700 8190 8730 8490 10000 9520 9220 8550 12700 7020 10500
18 13500 | 7740 8450 7910 9110 8630 8900 8140 | 12400 | 6450 9900
19 13300 | 7380 7920 7160 8940 8310 8600 7900 | 11700 | 6230 9710
20 13100 7160 7700 7370 8710 8310 8270 7190 12000 5760 9440
21 13200 6750 7420 6700 7960 7760 8230 6780 11500 5550 9300
22 13200 | 6440 6990 6490 8370 7140 7670 6590 | 11400 | 5160 8910
23 13100 | 6140 6660 5800 7880 6650 7350 6130 | 11300 | 4710 8590
24 13200 5900 6500. 5730 7250 6470 7420 5810 10900 4510 8210
25 12600 5760 6330 5630 6340 5780 7120 5450 10600 4340 8020
26 12500 | 5380 5920 5600 6060 5770 6950 5270 | 10500 | 4140 7610
27 12400 | 5150 5610 5020 5940 5560 6580 5080 9900 3720 7280
28 12300 4930 5500 5110 5460 4940 6320 4780 9880 3540 7290
29 12400 4520 5130 4630 5420 4940 6260 4590 9710 3280 6940
30 12300 | 4580 4930 4250 5150 4580 6110 4520 9560 3080 6760
31 12100 4350 4830 4300 4890 4400 5830 4250 9540 2990 6600
32 12200 4120 4700 4180 4470 4070 5560 4030 9220 2800 6380
33 12600 | 3920 4370 3850 4560 3910 5560 3700 8890 2600 6200
34 11900 3750 4280 3620 4270 3730 5340 3710 9080 2500 6460
35 12200 3620 4070 3670 3880 3620 5030 3380 8920 2410 6240
36 11800 | 3500 3950 3480 3870 3420 4920 3230 8580 2170 5560
37 11700 | 3340 3700 3060 3740 3020 4700 3010 8570 2050 5500
38 11800 3160 3610 2910 3490 2960 4560 2880 8340 2020 5300
39 11400 3010 3460 2940 3180 2940 4350 2860 8140 1680 5330
40 11500 | 3010 3300 2870 3080 2740 4490 2700 8100 1730 5130
41 11200 2780 3280 2730 3090 2640 4550 2530 7610 1630 5070
42 11400 2780 3010 2660 2960 2330 4240 2460 7490 1490 4880
43 11500 | 2560 2990 2350 2890 2330 4090 2310 7450 1480 4660
44 11100 2470 2810 2350 2560 2230 3810 2230 7300 1430 4520
45 11400 2390 2720 2130 2490 2140 3780 2210 7250 1320 4550
46 11200 2200 2590 2180 2290 2080 3590 2040 7180 1210 4350
47 11100 2180 2630 2030 2240 1910 3510 1910 6740 1200 4200
48 10900 | 2050 2370 1950 2330 1890 3400 1850 6940 1190 4100
49 10900 2020 2310 1960 2360 1750 3390 1740 6880 1120 4120
50 10900 1850 2230 1680 2240 1630 3330 1710 6720 962.2 3960
51 10800 1850 2230 1740 1900 1540 3160 1680 6490 991.6 3890
52 10700 | 1830 2110 1670 1940 1490 3090 1500 6340 | 963.1 | 3810
53 10800 1880 2030 1680 1980 1500 2920 1530 6370 881.1 3650
54 10500 1650 2030 1590 1830 1350 2960 1430 6070 854.9 3430
55 10500 | 1650 1870 1510 1760 1380 2860 1390 5890 883 3450

56 10100 | 1650 | 1870 | 1390 | 1610 | 1260 | 2840 | 1300 | 5800 | 770.8 | 3360 |
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57 10500 1510 1710 1340 1530 1140 2750 1290 5790 789.6 3390
58 10300 1530 1630 1300 1670 1100 2540 1130 5680 799.1 3060
59 10100 1490 1680 1280 1380 1090 2440 1150 5720 662.6 3120
60 9890 1310 1620 1150 1420 1090 2390 1030 5550 626.8 3020

*The shaded area is the section used to calculate a.
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Table-8. Results of evaluation of pseudo-virus particle removal performance of new

and 1-year equivalent use products (61-120 min)

Particle number concentration [pcs/cm |2

[-::IT:S nature| X5D X5D X8D X8D KI-RX. | KI-RX. | F-MV F-MV MCK MCK
attenu| (brand| product (brand| productf (brand| produc| (brand{ product| (brand{ product]
ation OJnew | s Jnew | s Jnew | ts new | s Jnew | s
article | manufa| article | manufa] article| manufal article [ manufa] article | manufa
ctured ctured ctured ctured ctured
within within within within within
one one one one one
year year year year year

61 10200 1360 1530 1200 1390 974.8 2340 1080 5380 672.5 2900
62 9900 1330 1440 1100 1370 939.9 2420 1040 5300 606 2780
63 9780 1270 1460 1060 1220 885.5 2200 1020 5040 614.4 2840
64 9860 1170 1330 1050 1290 902 2190 901.7 5010 598.4 2640
65 9840 1120 1290 1040 1190 8323 2070 982.1 5180 578.8 2590
66 9670 1090 1260 976.6 1180 796.8 2080 909.9 5190 551.5 2500
67 9730 1100 1280 949.7 1020 808.7 1960 854.8 5040 503.9 2620
68 9480 1070 1220 915.7 1120 718.4 1920 795.4 4740 498.1 2530
69 9650 976.5 1110 893.7 1130 686.4 1780 786.5 4740 438.9 2490
70 9670 1020 1080 887.1 1030 671.6 1770 793 4610 518.3 2300
71 9650 931.2 1110 934.8 | 9453 | 646.4 1800 745.5 4560 421.9 2250
2 9290 950.9 1120 851.9 | 900.4 | 706.8 1750 797.5 4800 432.2 2270
73 9050 905.6 1070 796.8 | 894.8 | 532.2 1620 690.3 4740 421 2170
4 9340 863 972.3 | 8024 | 9272 | 576.2 1600 743.1 4490 412.6 2100
75 9310 871.2 1040 787.8 892 552.1 1630 602.1 4380 363.3 2100
6 9180 852 952 693.2 769 491.1 1570 595.3 4270 408.4 2140
77 8940 7659 | 919.4 | 7109 | 892.1 | 476.3 1500 627.4 4260 355 2050
78 9100 836.9 | 9158 | 730.5 | 7712 | 435.6 1450 612.1 4230 365.4 1960
IE) 9030 790.6 838 7829 | 7559 | 4779 1380 612.8 4090 3111 1890
80 8960 7484 | 8114 | 6726 | 816.1 | 416.5 1370 651.6 3940 316.8 1860
81 8870 770.3 803 709.5 | 788.4 | 430.1 1400 557.3 3920 313.6 1850
82 8860 700.3 | 7889 636 674.4 | 452.1 1220 531 3900 3023 1880
83 8580 807.4 | 7833 | 5989 | 696.4 428 1300 517.4 3860 310.2 1870
84 8580 691.5 | 756.7 | 6455 | 672.7 | 399.9 1210 541.5 3990 305 1870
85 8530 576.5 | 7717 | 650.5 | 6689 | 3814 1140 493.2 3790 286.2 1700
86 8580 6323 | 7283 | 542.6 | 6856 | 364.5 1210 468.7 3690 266.2 1680
87 8460 584.6 671 605.6 | 597.2 | 393.2 1180 581.4 3600 227.1 1690
88 8530 606.6 | 647.5 | 596.2 | 682.4 | 3859 1180 501.7 3590 206.3 1680
89 8450 568.4 | 6479 528 500.1 | 340.6 1020 569.1 3690 260.1 1600
90 8390 562.7 | 6744 | 5189 | 6424 | 3251 1010 4721 3520 289.9 1560
91 8410 559.3 | 6323 | 550.7 | 560.2 352 1100 502.6 3470 288 1510
92 8210 538.1 | 581.8 | 5214 476 305.1 | 997.1 | 488.8 3370 2472 1520
93 8220 585 633.2 | 5821 | 587.6 | 273.1 1070 461.5 3310 269.8 1480
94 8270 5439 | 6244 | 5285 | 5481 | 2859 | 8754 | 498.8 3340 268.7 1530
95 8060 469.5 | 521.9 520 611.4 | 300.1 | 989.4 | 477.7 3260 246 1360

96 8180 484.7 | 529.2 | 560.8 | 513.3 939.1 | 409.2 3180 2203 1460
97 8130 532.8 | 588.8 | 527.9 | 4957 912.9 418 3180 2114 1550
98 7910 561.6 | 580.2 538 477.8 842.6 463 3150 257.6 1450
99 7870 4313 | 537.6 | 4689 | 476.4 835.8 | 458.7 3130 255.1 1480
100 7750 446.6 569 583.8 | 4717 830.8 | 4434 3040 2348 1440
101 7860 509.1 | 526.4 | 4817 | 494.4 935.8 | 446.8 3110 200.8 1310
102 7850 400.8 | 5425 | 570.6 | 553.4 813.8 | 394.8 2980 228 1290
103 7790 526.3 | 505.7 | 5754 | 507.8 920.7 | 4408 2870 256.7 1380
104 7580 515.8 459 491.8 498 797.5 | 397.8 2850 181.8 1250
105 7710 473.7 529 5784 | 5187 881.8 | 3314 2830 2133 1200
106 7430 467.1 | 4435 | 4973 | 5404 850.4 | 4286 2840 223.1 1320
107 7550 476.8 | 466.7 | 553.7 463 891.9 418 2640 2339 1230
108 7090 464.2 416 559.2 | 4438 7705 | 4125 2650 2522 1180
109 7490 4251 | 473.6 | 4709 | 490.1 807.6 | 420.7 2610 207.9 1200
110 7200 496.4 | 5317 | 5122 | 527.1 T73.5 | 4264 2650 210.7 1180
111 7260 405.1 | 452.7 | 4924 516 780.2 | 370.7 2440 279.2 1090
112 7460 4523 432 503 487.6 750.7 | 402.2 2500 192.3 1160
113 7150 365.3 | 4559 | 4523 | 4286 787.3 | 4043 2510 236.2 1110
114 7080 4054 | 3989 | 479.1 | 4481 716.6 | 394.6 2470 230.6 1110
115 7270 4238 | 4114 | 4225 | 456.8 7343 | 4113 2360 2249 1140
116 7100 413.1 | 4353 | 430.1 | 4559 7846 | 411.7 2450 178.6 1120
117 7020 4113 | 4546 | 4084 | 5163 709.4 | 4169 2390 196.4 1140
118 7160 449.1 | 4393 | 4004 | 437.7 699.5 | 4265 2350 191.2 1080
119 7050 404.7 | 4426 | 4442 | 3643 7613 | 464.4 2280 198.2 1050
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[ 120 | 6950 | 4216 | 4107 | 4459 | 40056 | [ 7096 | 377.7 | 2250 | 2017 | 1050 |

*The shaded area is the section used to calculate a.
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Figure-5. Results of evaluation of pseudo-virus particle removal performance of new products and

products used for one year equivalent.
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Figure-6. Results of evaluation of pseudo-virus particle removal performance of new products and

products used for one year or equivalent (in %).
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Table-9. Calculation results of equivalent ventilation rates for pseudo-virus particles for new products

and products with one year's equivalent use

X5D X5D X8D X8D KI-RX. | KI-RX. | F-MV F-MV MCK MCK
(brand| produc| (brand| produc| (brand| produc| (brand| produc| (brand| produc
-Jnew | ts -Jnew | ts -Jnew | ts -Jnew | ts -Jnew | ts
article | manufa| article | manufa] article| manuf | article | manufal article | manufa

ctured ctured acture ctured ctured
within within d within within
one one within one one
year year one year year
year
Applicable floor area 46.0 443 50.9 49.7 56.3 32.6 524 15.8 60.6 30.0
[tatami].
Equivalent ventilation 592 570 654 639 724 419 674 204 780 386
[m?3/h]

100% of new products.
100%. 96.4%| 100%. 97.6%| 100%., 57.9%. 100%. 30.2%. 100%. 49.5%.
Removal performance

maintenance rate

Table-10. Change over time in the rate of concentration attenuation for pseudovirus particles in

new and one-year equivalent use products

Time Concentration attenuation [%].

[min]. nature| X5D X5D X8D X8D KI-RX. | KI-RX. | F-MV F-MV MCK MCK
attenu| (brand| produc| (brand| produc| (brand| produc| (brand| produc| (brand| produc
ation -Jnew | ts -Jnew | ts -Jnew | ts -)new | ts -Jnew | ts

article| manuf| article| manuf| article] manuf| article] manuf| article| manuf
acture acture acture acture acture
d d d d d
within within within within within
one one one one one
year year year year year
0 0 0 0 0 0 0 0 0 0 0 0
30 22.2 74.0 72.3 77.3 75.2 80.3 67.0 75.8 494 81.3 62.9
60 374 92.6 90.9 93.9 93.2 95.3 87.1 94.5 70.6 96.2 83.4
90 46.9 96.8 96.2 97.2 96.9 98.6 94.5 97.5 81.4 98.2 91.4
120 56.0 97.6 97.7 97.6 98.1 96.2 98.0 88.1 98.8 94.2
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11.7  Field tests Wind speed and noise measurements

Table-11. Measured wind speeds duringn e w Airdog X5D 'L4' mode operation
X5D New L4 Wind speed [m/s].
Time PointA. | PointB. | PointC.
one minute 0.10 0.10 0.01
2 minutes 0.11 0.03 0.02
3 min. 0.10 0.03 0.02
4 min. 0.04 0.02 0.02
5 mins. 0.15 0.01 0.03
mean value 0.10 0.04 0.02
Table-12. Measured wind speeds duringn e w  Airdog X5D 'L3' mode operation
X5D New L3 Wind speed [m/s].
Time PointA. | PointB. | PointC.
one minute 0.04 0.01 0.01
2 minutes 0.11 0.03 0.01
3 min. 0.03 0.01 0.01
4 min. 0.03 0.01 0.04
5 mins. 0.02 0.01 0.01
mean value 0.05 0.01 0.02

Table - Measured wind speeds of Airdog X5D 'L4' mode operation forproducts with equivalent

use of 131 years

X5D  1-year product Wind speed [m/s].
L4
Time PointA. | PointB. [ PointC.

one minute 0.08 0.03 0.01

2 minutes 0.12 0.07 0.00

3 min. 0.15 0.02 0.01

4 min. 0.06 0.04 0.00

5mins. 0.13 0.03 0.01

mean value 0.11 0.04 0.01
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Table-14. Measured wind speeds duringn e w Airdog X8D Pro 'L5' mode operation
X8D New L5 Wind speed [m/s].
Time PointA. | PointB. | PointC.
one minute 0.08 0.12 0.01
2 minutes 0.03 0.01 0.01
3 min. 0.03 0.02 0.01
4 min. 0.10 0.04 0.01
5 mins. 0.06 0.06 0.01
mean value 0.06 0.05 0.01
Table-15. Measured wind speeds duringn e w Airdog X8D Pro 'L4' mode operation
X8D New L4 Wind speed [m/s].
Time PointA. | PointB. | PointC.
one minute 0.16 0.05 0.01
2 minutes 0.06 0.06 0.01
3 min. 0.13 0.02 0.01
4 min. 0.08 0.03 0.01
5 mins. 0.10 0.03 0.01
mean value 0.11 0.04 0.01

Table - Measured wind speeds of Airdog X8D Pro 'L5' mode operation forproducts with

equivalent use of 161 years

X8D 1-year product Wind speed [m/s].
L5
Time PointA. [ PointB. [ PointC.

one minute 0.06 0.07 0.01

2 minutes 0.07 0.03 0.01

3 min. 0.13 0.04 0.01

4 min. 0.07 0.07 0.01

5 mins. 0.14 0.07 0.01

mean value 0.09 0.06 0.01
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Table-17. Measured wind speeds during new KI-RX100-W 'strong' mode operation
KI-RX New High- Wind speed [m/s].
strength
Time PointA. | PointB. | PointC.
one minute 0.03 0.02 0.07
2 minutes 0.01 0.04 0.14
3 min. 0.07 0.02 0.11
4 min. 0.08 0.03 0.14
5 mins. 0.05 0.03 0.13
mean value 0.05 0.03 0.12
Table-18. Measured wind speeds during new KI-RX100-W 'medium' mode operation
KI-RX New Middle, Wind speed [m/s].
Time PointA. | PointB. | PointC.
one minute 0.07 0.14 0.02
2 minutes 0.15 0.23 0.07
3 min. 0.10 0.33 0.02
4 min. 0.20 0.24 0.02
5 mins. 0.06 0.13 0.06
mean value 0.12 0.21 0.04

Table - 191 Measured wind speeds during KI-RX100-W 'strong' mode operation forproducts used

for a year or more

KI-RX  1-year Wind speed [m/s].
product Strengths.
Time PointA. | PointB. | PointC.

one minute 0.04 0.03 0.03

2 minutes 0.01 0.02 0.03

3 min. 0.01 0.01 0.03

4 min. 0.01 0.02 0.01
5mins. 0.01 0.01 0.02
mean value 0.02 0.02 0.02
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Table-20. Measured wind speeds duringn e w F-MV4300 'strong' mode operation
F-MV New Wind speed [m/s].
Stronger.
Time PointA. | PointB. | PointC.
one minute 0.10 0.05 0.01
2 minutes 0.13 0.02 0.02
3 min. 0.11 0.07 0.05
4 min. 0.13 0.07 0.07
5 mins. 0.12 0.06 0.02
mean value 0.12 0.05 0.03
Table-21. Measured wind speeds duringn ew F-MV4300 'medium' mode operation
F-MV New Wind speed [m/s].
Medium
Time PointA. | PointB. | PointC.
one minute 0.03 0.01 0.01
2 minutes 0.05 0.02 0.12
3 min. 0.03 0.05 0.04
4 min. 0.03 0.01 0.02
5 mins. 0.02 0.01 0.02
mean value 0.03 0.02 0.04

Table - Measured wind speeds during F-MV4300 'strong' mode operation forproducts with

equivalent use of 221 years

F-MV  1-year Wind speed [m/s].
product Strength.
Time PointA. | PointB. | PointC.

one minute 0.06 0.03 0.01

2 minutes 0.04 0.01 0.01

3 min. 0.03 0.00 0.01

4 min. 0.01 0.01 0.01

5 mins. 0.02 0.00 0.01
mean value 0.03 0.01 0.01
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Table-23. Measured air speeds duringn e w MCK704A-W 'turbo' mode operation
MCK new turbo Wind speed [m/s].
Time PointA. | PointB. | PointC.
one minute 0.02 0.03 0.02
2 minutes 0.03 0.01 0.03
3 min. 0.03 0.03 0.05
4 min. 0.03 0.02 0.06
5 mins. 0.10 0.04 0.02
mean value 0.04 0.03 0.04
Table-24. Measured air speeds duringn e w MCK704A-W 'strong' mode operation
MCK New strong Wind speed [m/s].
Time PointA. | PointB. | PointC.
one minute 0.02 0.02 0.01
2 minutes 0.01 0.01 0.01
3 min. 0.02 0.00 0.00
4 min. 0.01 0.01 0.00
5 mins. 0.05 0.02 0.01
mean value 0.02 0.01 0.01

Table - Measured air speeds of MCK704A-W 'turbo' mode operation for prod ucts used for a period

of 251 years

MCK  1year product Wind speed [m/s].
Turbo
Time PointA. | PointB. | PointC.

one minute 0.01 0.01 0.01

2 minutes 0.01 0.02 0.01

3 min. 0.01 0.01 0.01

4 min. 0.01 0.01 0.01

5 mins. 0.01 0.01 0.01

mean value 0.01 0.01 0.01
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Table-26. Measured wind speeds of new equipment when operating at maximum airflow
Sample Operation el peesl el
PointA. | PointB.| PointC.
name mode
X5D  (brand- L4 (max) 0.10 0.04 0.02
)new article
X8D  (brand- L5 (max) 0.06 0.05 0.01
)new article
KI-RX New. Strong (max) 0.05 0.03 0.12
F-MV New. Strong (max) 0.12 0.05 0.03
MCK  (brand-| Turbo (max) 0.04 0.03 0.04
)new article
Table-27. Measured air speeds during operation of new equipment at the second air volume

Sample Operation tinctspecelinyph
Point A. PointB.| PointC.
name mode
X5D  (brand- L3 (No 2) 0.05 0.01 0.02
)new article
X8D  (brand- L4 (No 2) 0.11 0.04 0.01
Jnew article
KI-RX New. | Medium (No2) 0.12 0.21 0.04
F-MV New. | Medium (No2) 0.03 0.02 0.04
MCK (brand-| Strong(No2) 0.02 0.01 0.01
)new article

Table - Measured wind speeds of equipment used for a period of

maximum airflow.

281 years when operating at

Sample Operation iG] SpErEel [/
PointA. | PointB. | PointC.

name mode

X5D 1-year L4 (max) 0.11 0.04 0.01
product

X8D 1-year L5 (max) 0.09 0.06 0.01
product

KI-RX  lyear| Strong(max) 0.02 0.02 0.02

product
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F-MV l-year | Strong (max) 0.03 0.01 0.01
product

MCK 1-year Turbo (max) 0.01 0.01 0.01
product

The wind direction of the KI-RX is automatically adjusted vertically in the 'High' operating
mode for maximum air flow and diagonally in the second operating mode 'Medium/, so it is
thought that the difference in wind direction resulted in higher measured wind speeds in the

"Medium' mode.
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Table-29. Noise measurements during operation of new equipment at maximum airflow
sl e Equivalent noise level
[dB].
mode Point A. PointB.| PointC.

None*. 34.8 36.9 38.1

X5D  (brand- L4 (max) 59.3 58.4 59.3
Jnew article

X8D  (brand- L5 (max) 52.8 51.6 50.8
)new article

KI-RX New. Strong (max) 57.9 57.1 58.2

F-MV New. Strong (max) 59.4 58.1 59.5

MCK  (brand-| Turbo (max) 58.7 51.7 58.6
)new article

Table-30. Measured noise levels of new equipment when operating at the second highest air flow
rate
sl s Equivalent noise level
[dB].
mode Point A. PointB.| PointC.

None*. 34.8 36.9 38.1

X5D  (brand- L3 (No 2) 45.7 45.3 46.0
Jnew article

X8D  (brand- L4 (No 2) 52.3 50.9 50.1
)new article

KI-RX New. Medium (No2) 55.0 54.2 55.0

F-MV New. [ Medium (No2) 43.9 424 434

MCK  (brand-| Strong(No2) 44.3 43.2 44 .4
)new article

Table - Measurements of noise at operation at maximum air flow rate for equipment with equivalent

service life of 311 years.
siTls SiaEiTeT Equivalent noise level
[dB].
mode PointA. [ PointB. | PointC.
None*. 34.8 36.9 38.1
X5D 1-year L4 (max) 59.3 58.7 59.6
product
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(, LSRU

SRS No. LSRL-87020-H110
X8D 1-year L5 (max) 54.7 52.4 52.2
product
KI-RX  1lyear| Strong(max) 55.4 54.7 55.4
product
F-MV l-year | Strong(max) 54.9 54.0 55.2
product
MCK 1-year Turbo (max) 54.7 53.4 54.1
product

*Samples "none" in Tables -29 to 31 refer to measurement results in the absence of equipment

operation.

For HEPA filters, it is considered that for products used for one year or more, the air flow rate
has decreased due to blockages and the equivalent noise level has decreased accordingly.
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