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Abstract— In the trend to rebuild society from the effects of COVID-19, measures for social welfare facilities
for children and the elderly are being delayed. When infectious disease clusters occur in such facilities, the social
impact is excellent, as families and staff are forced to take leave from work. On the other hand, they do not
necessarily have sufficient personnel or budgets, so self-help activities by facility staff are essential. In this study,

we analyzed facility operation and operational coordination status to identify issues. Based on these results, it will
be necessary to study and present an autonomous cycle model for social risk reduction and to verify its effective-

ness.

Index terms— COVID-19, Nursery school, Kindergarten, Geriatric care facility, Infectious disease control
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Fig. 1: Example ofa nap cluster in a nursery school
(bird’s eye view).
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Fig. 2: Relationship between the number of people stay-

ing at the facility on a daily basis and the number of peo-

ple infected during the same period of the cluster out-

break.
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Fig. 3: Relationship between infection rate and number

of days closed during cluster outbreak.
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Fig. 4: Examples of hard-to-understand switches. (a)
Light up when off. (b) Complicated to set up. (c) Red is
on.
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Fig. 5: Example before and after cleaning of louver panel

of ventilation equipment. (a) Before cleaning (11 m3/h).
(b) After cleaning (176 m*/h).
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Fig. 6: Example of improper paper towel installation.
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EWERER WS TERhomsNEL, EfRK
FEEZONZLOEEZLND.

TOEHNE, EBROBEG CORBRRY —r g v
13, EREREFROGEEL FOEFICHONT, HHThH
HH0EEZLND. XbIT, FHRE —kIzmT 5
Z LIt Lo T, FOROERPERILA OREDHF
HbHIFSND EEZL TS,

BIMEN SO BEIDRIC L ABEO—I2i, W
FERD TN BRHOFFNERE L 2 b2 E, BEM
WWEZ TR TRV ERAN, REFREVIS
TR ZE2EE B LT THERWT e
EARIDT s vay Tl TRRUE L] X, —
D= DDHFEFHDFEWRIT T, BRICHTHEMSL
EOMR LT LB, 4%, Thopu—7
Vay TEMEERL, BT TARTHZ &
PRE LW,

5 FEH

COVID-19 DFEE) bita % HigE 4 2O T,
IREE « @E e SOt S @R o RITIR Y E S
DOH D, FHOMER CTEYEY T A X —0NRBETH
&, FIEPME bIRELROSND R EtEpyr o8
7 RBRKEW, —FT, LTLLERRABSTES
BH L TWARTIERRW-0, REE O AEABO
BN L AN E L 2D, KFE T, TD72H0
MERER & R B3 A BRI 21TV, REE
RLE. ThbOfRICESE, A1) 27K
BV A 7 VT VERE, BRL, TORREMGE
THOIEEN, SRVERDEEXD.

RS
AWFIENE, = Ay 7 WERBRIEATTE - BiEEIC X
DXEEZTTVET,

SE

1)y BB, AER, m=iRse, &IREE )IPVEEE, Am-
bient Intelligence (BRBEFEE) L5 7V —7 FL
AAN—ADY A2 G, % 11 BfsEg =7
7 LA, C-1-4 (2020).

2) H. Kitamura, Y. Ishigaki, T. Kuriyama, T. Moritake,
CO2 Concentration Visualization for COVID-19 Infec-
tion Prevention in concert halls, Environmental and Oc-
cupational Health Practice, Vol.3, 2021-0010-OA
(2021).

3) S. Endo and S. Yokogawa, Analysis of the trends be-
tween indoor carbon dioxide concentration and plug-
level electricity usage through topological data analysis,
IEEE Sensors Journal, Vol.22, pp.1424-1434 (2022).

4) Y. Ishigaki, Y. Kawauchi, S. Yokogawa, A. Saito, H.
Kitamura, and T. Moritake; "Ventilatory effects of ex-
cessive plastic sheeting on the formation of SARS-Cov-
2 in a closed indoor environment," Environmental and
Occupational Health Practice, Vol.5, 2022-0024-OA
(2023).

5) Y. Ishigaki, S. Yokogawa, T. Kato, Evaluation and risk
communication of effects of alcohol exposure on dis-
posable procedure masks and portable air purifiers,
medRxiv,

https://doi.org/10.1101/2022.04.07.22273564

6) Hiroko Kitamura, Yo Ishigaki, Hideaki Ohashi, and
Shinji Yokogawa; "Ventilation improvement and eval-
uation of its effectiveness in a Japanese manufacturing
factory," scientific reports, Vol.12, 17642 (2022).

7) Y. Ishigaki, S. Yokogawa, Y. Minamoto, A. Saito, H.
Kitamura, and Y. Kawauchi; "Pilot Evaluation of Possi-
ble Airborne Transmission in a Geriatric Care Facility
Using Carbon Dioxide Tracer Gas: Case Study," JMIR
Form. Res., Vol.6, €37587 (2022).

8) S.Yokogawa, Y. Ishigaki, H. Kitamura, A. Saito, Y. Ka-
wauchi, T. Hiraide, Estimation of Air Change Rate by
CO2 Sensor Network in a Workplace with COVID-19
Outbreak, Environmental and Occupational Health
Practice, in press.

9) Y. Ishigaki, K. Enoki, S. Yokogawa, Accuracy verifica-
tion of low-cost CO2 concentration measuring devices
for general use as a countermeasure against COVID-19,
medRxiv, https://doi.org/10.1101/2021.07.30.21261265.

10) B9IME =, FEE, CO2 ¥ —%HWViZERMN

CHEHOBER, BV EBREE No.177, pp4-15 (2022).

1) AR, BIHEZ, SOk & 2872
FEGTL, BV EBREE, No.177, pp.19-29 (2022).

12) &Fn 3 ERE RN & K57 & DILRISEE; HlS
W EAMRORELm L7 e Y= 7 N, httpsi//ww
w.seisakukikaku.metro.tokyo.lg.jp/basic-plan/daigaku/
kyodo-jigyo.html#item_dentsu (2022 410 A 22 A

).

13) BEAZBE, ARSI  HROME (&
fn248) |, https://www.mhlw.go.jp/toukei/list/23-22¢.
html (2022 4£ 10 A 22 ARE).

14) SCHREAE, FREARE-REROME F 4 F
E (GHE#) , https://www.mext.go.jp/b_menu/toukei/c
housa01/kihon/kekka/1268046.html (2022 4 10 A 22
H BE5).

15) MRFFEEA, “7 0 T HICI T D B3I mT o
BCP (HF¥EMBaIE) OnK - BE”
https://www.meti.go.jp/covid-19/bep/index.html, (2022
10 A 22 ARE).

16) AT, KA ILDOFRE LD 2T A, BF
B ek (2004).

17) Bk, VAT AOFEM L Zetk, SiaEE
(2014).

18) AR, BIEREE L CoEKOMEER -C
02 #4 P DFil-, §WE, Vol. 51, pp. 321-325 (2021).

19) Menzies D, et al., Hospital ventilation and risk for tuber-
culous infection in Canadian health care workers, An-
nals of Internal Medicine, Vol. 133, No.10, pp. 779-789
(2000).

20) Li, Y., ef al, Role of Ventilation in Airborne Transmis-
sion of Infectious Agents in the Built Environment: A
Multidisciplinary Systematic Review, /ndoor Air, Vol.
17, No. 1, pp. 2-18 (2007).

21) AT, BN COp IREEHIEIC X DFEREG Y A
7 OHEEIZEET 2870, ##Z, Vo.93,No. 8, pp. 479-



483 (2018).

22) BHW, TR ORIEERICE 5
WEt, #EE%, Vol. 78, pp. 733738 (2003).

23) AR, REMZE, FBEMN, i, BEERDIF
BT AERERIEG O 1, F5%, Vol. 86, pp. 487
491 (2011).

24) Li, Y., et al., Probable Airborne Transmission of SARS-
CoV-2 in Poorly Ventilated Restaurant, Building and
Environment, Vol. 196, p.107788 (2021).

25) AT, « MRKOBCERZER) 2855
7o ¥ DK D F k>, https://www.mhlw.go.jp/con-
tent/10900000/000618969. pdf (2022 4E 10 H 22 HH
F2).

26) Wells, W.F., Airborne contagion and air hygine, Can-
bridge, MA, Harvard University Press (1955).

27) Riley E.C., G. Murphy, and R.L. Riley, Airborne
spread of measles in a suburban elementary school,

American Journal of Epidemiology, Vol. 107, pp.
421-432 (1978).

28) CHRIFENE P EEE RERAE - KFR, ¢
R CHRBEAERELHEMBEOH R 20 F VA VAD
BYPHER INTZH A ORMIET A R4 OB
HIZEIZDUNT,” https://www.mext.go.jp/content/2022
0113-mxt_kouhou01-000004520 1.pdf (2022 4 10 A
22 H %)



