JEAE BRI B A (EEE 224 R BRI O e 3 2E)
Sy AR
BATIHC BT DR 7R R MER O 72 D DOHFE
COVID-19 D8 % W F 2 7= WA T3 DR 6 R
FeoydE A R dWBE KT KRER LSRR RHEER
FwFE AW sl dWEE R KRR LA SERE
Fet i [ENTJREYIE A FE T
whE  BE A [ENT Y IE AT FE T
=1
FrEREY OBATHIC S IND T A 27 U —F 2B 5 Eifk sk & COVID-19 7 5 A% —

EORENE, =7 v VYRR ONLR L ERAE A T ol TAAT U —FIZE, 7TA AV 7D
KOMERF, BHIEN 7 A DREFERLEY OBIE, FORAE IR EOREOFRNENH D, Z DD,

TARAY T EORRROREMFF B Uiz, 22 0E & i3 ThhTnd, ZokHk
B OEFEIERDO T T, TA R VI NTERFERENPORELIZ VA NV ARERINE Y 1 CEM
T 5, SHIT, BHALLH#E SFILDRIRUVEFRF LW L TEFBICIRT 52 LT, B2 507
KRERT T ALZ—INFEAE LT,

TS O Rig, ZZFEIERIIZETH L0 PRV A7 IO RERERD DL EZZOND, 2O

KO BN A BN F 2 7o 2SR KGR DR R & EESH ], YRR BB TH DL Z a2, HIEET A A

7 U —FIZBIFT 5 COVID-19 7 7 A X —DOFRESIT OFEFIT R Lz,
A. WFZEEHM ENTOIL, SR NVICHENTZT A AV 7
TA AT U —FI% W AR VR D R R TR EL) DERIRE Y PRS-,

:/%éﬂéouhif
KEREEICEET 228 Tl

DFREE s ®$®@ﬁ
DT A ATV —FDER

2022 £ 1 AIHIET A ATV —FTT A AR
v =AM T, COVID-19 O KHifE e 7

BOKFDOPERA AT & 2 225505 54 R 3T & TAZ=NREAEL, JIBTA ATV =7, AR
NTNDY 9, T RY 7 TE, OKORERE 74 ARy —ll AoiE, SRR, EK
@%E%Eﬁbt SR SR O BYUEM AT AN SRS B9 D IR 21T o TR

BENBWDRNT A AV 7 FITERT D
_kf\@mgﬁwﬁ<&é_k#%ﬁéhfw
%o KETIET A AR v 7 —OREGITH D Hill =
1) A L AEYHE (COVID-19) 7 T A% —OD
WENDH D, HARTIE, 2021 FOEMNATDIL
T REEEERTRILT A AR v r— K& T, Fhi
BEED TIERL T A AT U —F TR
Lice 2D, 74 AT U —F OHZ MR DA

TARAY 7 DERE TORBKIKE I iEREZ
B C 7o UL ARBE DR S AL, VRERIARIC K 2 Y
(ITH/W@%W”W®ﬂ%ﬁ#hﬁéhto
T u Y VG IR DN RE DO T2, dbiEE KF
TSR M?F*W7#4/%ﬁn§#%@L

MR & =7 v Y VIEEIMRR ORIE . xRS
EENRERREEAS, 2022 4F 2 A~6 AT, #
S QN i R O E A SN VANIPOE- ) (T S oY ¢
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HlrHio, HART A AF v r—EmHEORE IR
BER R X7z 1901

B. BrEHE

202242 H~3 HIATON A WD 7 7 A & —
FEARFOFERBICEAT oA L =7 1 Vv xRN F
DRRFEEIT 277,

C. WFoEfER
Cl. 7 7 RZ—FFOYE
C1.1. COVID-19 7 7 A X — D%

2022 £ 1 H 15 H LU 16 HIZALiEESIEE T o
KT A ATV —F TN T T V=0T A
ARy r—DORE DM S L, BFEROBERE .
KREEE OBRE., BlEICk 5 COVID-19 D7 F
AL =R LT,

M 1R T LI, BREEROT— ABRE DI
it L7tk LR K OVK S BIRE ORIEN I LT,
Btk 172 O, BEIE 102 4 (59%) % Hbiz,
BT A2 4T OBMEEIT 424 (100%), F— LB
BRE 1T LT OBEEIT 134 (76%) . KREBRE
(T ARV 7 E)14 A T OBEMEFE L 5 4 (36%)
REBFRE (TA AV 740 62 4 OMEE X
10 4 (16%)., #Bl% 867 4T OMMHIT 102 4
(12%) Thote, 7/ AMENICIX, A7 81
R (B.1.1.529 %) &—&H L7,

X 2 (TR LI, BEORGELIT 58
PEFE O, 1 A 15 H, 16 HO@ A IZI@E L
7w AR sz, Efl (J,AB,C) 1L 11~29%
TH Y | RSP UL 24~29% CHIEIZ &)
ST, AR OEM (D,E,F) 13 0~6% TH#H
Ko7z, B EmERA (H,G) 1% 7~12% Ty
moo Tz, Ml (D 1% 0% TR -7z,

TARAY 7 ETIE, BFRRLOEMM, #F L
REEMRE DN D> 7=08, BE L BRFEROT
— ABRE ORNCITEf R OB X e o Tz &35
2Oz, BEOET R OT — L EGRE ORIEIX
RN e D | BREDORE TR & 725

TWieeExbhic, TARV 7 LEOERFEND
RAELFEIANAEGSLTZTa Y LRNT A A v
7 INB RN Z & T, BIEMEEYE LT ATHE
PEAMERE S iz

BB, TAARr—OREIE, 2000 Y F
R (Period) % 15 4y Ok ZHA T 3B (1P, 2P,
3P) 17729 &b 2 BEICH V| IREARF IOk HE
(BEAR) ICXDIEENMTDRD Y,

Match between Team A and Team B

B35 ® Players of Team A (n=16)
230
32
529 @ Staff members of Team A (n=4)
% =il
5
H J— o
gz ggIlgeglre eI YIRILEEERRE S SIRS
45
2 §§ u Players of Team B (n=19)
53
S5 8 Staff members of Team B (n=8)
10
=% &
g foIleelr 2R T IRILEEERBBES IS
\\\\\ 22228888388y 88 8888588\
2 ® O Officials (n=14)
] §§ O Spectators on 15 Jan. (n=12)
% % O Spectators on 16 Jan. (n=27)
Pyl B Spectators on 15 and 16 Jan. (n=42)
=3

22 (0%)
0/10 (0%)

2 The distribution of the infected

C1.2. HIEET A A7 U —F DFEEE - 5¢fiF OB

BIFET A 27V —F 1%, BEHFE 6663 ni, MER
fifE 7564 m A ANH 3739 A ([EER 2539 A,
SR 1200 N) Bk 7 ) — MO TH D,
X 3Rt LI, TARRY =T AR 7
1 (60mx30m) AT 5,
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TAAY 7 OFEANZERFERTF, RS A >
AT XNNRCTNDDL, TAARAY L TIET A AR
v I BB ESFD D OFHH O #E %L TH
FNTWD, TA AU 7 BFHD SR IVODKEH
DHOE S, 2EICH D IEREIR O ARG O/ %
JUE 107em, Bl (A FZ 4 2) OFEHBL#E N
U1 180em, FEAML OHEH] (= RZ 1) @
BHIBG#E SR LT 240cm TH S 19,

B 4 1" T KD, FEMoEFESTFHS (K
2 O AB) I[P SRR, [FRIZRT LD
7 A AV 7 NOBRIL, BERUCF D
THZENRAE—7 ZHAWTHH LS LTV 5,
—H. A7 n_XUeForfl (K2 o G, F)
X, ARSI, T2 L, AT 4 xRy
FAHED (K2 D G,F) O I—VRER 21X B
MRS 575, REFHTIZPAFH I L TWS, O
IR N D 28, AFE—27 ORHUETIEZ D
Eor D B OmR DT IE R b o Tz,

M 5z d kol 25 (AHU2 &) 28 2 [
JEMICRE SN TWD, K5 LT 6ITRT XD
2. TARY 7 OfEfl L RO RHAATO 2 K
DFZ K (900D) ([N DHEX T N9 rETdDH
AR D (350D) 757 A A Y v 7 gLz AT
RO THICHREND, 2 BEEOIENZ 2 D
BRONHY ., ZEFEICHORN > TS, KA
IIZHER 7 7 V8 6 Bd D, 25T DR FHEIE.
IFOi@Y Th b, A< EIE 12000(m3/h) T, a5
JE\ & X 42000(m3/h) T H D5, PR & T
12000(m3/h) T 2% , S R 100 BT A 30 m/(h-
N)D 400 N53Th 5,

REMMTONIZl B ONKSEME, K 7 ISR T
£ 912 15 HOFZITALREDKIZ T THLS 729 |
16 H OFRRITFFICHRL 72Tz, £72. K 8T
FTEOITHERFOY—FH AT (testo 883) 1Tk
57 U—FNORmERE (3 1 H 13:28) 1, #
KA 15°C, KHmE 8C, i 5C. 7A AV 7
#m-2CT, EFICKRERBEZENRH D, ZD XD

R ETREAET, 77 AF—RARLEETH-
mEEZLND,

4 Cold airflow from the rink to the player
bench

A -‘ 0A

f
| AHU  6,000m*/h

|
Entrances for spectators

[® 5 Air conditioning and ventilation facilities of

the arena

-1 -



! -
L) < 3w

i i 20,8
& .

av
R
A N

-
!_.!23430 A3
-

X 6 Air supply ports and temperature

v 2 i
23,350 ;‘s;"ﬁ' OO IOFF
L

Kushiro mmm— Wind speed (m/s) @ Ambient temperature(°C)
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woRel Fa

o[©® %0 [3

e i3 of”" Sl f
= 0 B 0.0/ F1
E ©.0-0[%. o ©-e10t,
£s e 5.0 a1
E N NWWN Ny '-A.O o fe) F -2
g 4 w o 0.0 O [
2 W W h e s
e Lo | I I T
I I W W I NN NNW W I I I [

N w [
. LR RO b ny ey L EES,

1/159 1/1512  1/1515 1/1518 1/1521 1/160  1/163  1/166  1/169  1/1612 1/1615 1/1618

[ 7 Climate condition at the cluster

FOONED S

CAL N A

¥ 8 Thermos-camera image of the inside of the

arena

C2. ZERHBKEROFAE

C2.1. FAEOME

FATIE, 2022 4F 2 A ~3 AT/, @k
OZE P HRGERIR BT 2 A 21T, Rk &
V7 1 WARHMERIC BT 5 LN ORE 217 -
7=

(1) #ASMEIR

TART Y —F OEKIEIRZHYET D 72012,
TARAY U ITHNTRRNNE COe R AESH, 7

ARV 7N, BREORE (T&DTR-72) %
E L. A MIE S OB bH KRR ZF L
7= 10,

(2) =7 vV VARHEMR

HEREOBRFOEBNC L D57 1 YV LPRHER
EHERT DI, TAAV VN TAE—I Y
= % L—%4 (Sharelife 400W,ANTARI FLR-5) 7>
DN—=T 4 I NVEFREIETZ, TARAY U I7HIZ
IR T2, 9 IR TEREET o7, &
FrDNR—7 40 7 VIRE (Vv 7 0 —HRA &4+
HYPM PM2.5 & > % —,0.3~10.0pm) Z#|E L.
7T AZ=FEREO T v Y NARBIEIRIZ BT 2
T —2 L L,

/
/

[ 9 Reproduction of the ventilation

characteristic at the cluster by a period game
C3. #HmKMERDOBIE & FER

(1) #MER

TAAY 7 NS TR B CO2 5L
S, BATOE S 1.6m OFEEE 233 1000ppm LA
EIChr o725 3T, B 14 ke 2 RESETZ, D
" OREHES I DIKRRERZ RN Lz, HIEZ”
T AL =R OB AR MER L HHR L, =
POIRLEE 2322 7E L TV B4R T I L 72, 1% 10 JOF
11RT X912, IRRE - CO ERIER: (T
&D TR-72) ZaxiE L CHEfelE (10 Bikm) %
Tolz, 7ok, 1214 L5, AER B A
1 HO 12 WF~15 ) (E, MO EBTRA -7,
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TARY 7 OEKHIRITON T, LITFORER
BFHiLz, M1SITRT LI, TAAY I D
BEIEE 0.6m & 2.8m TR 2CHOELRH - T,
BERUFIE, EMTIETAAY 7O 1.6m (2
ITWRETH 200, ATy @ oz, 47
A VXN T PRI OB 6~7C THERH A
Eo 1o, BRI, TCREEE CTHERIE 2 - 72, COz2
PRI X 14 12R T &L 912 FAAE 1R RE (0. 1hour)
T A AV 7RO E S 0.6m T 2000ppm (2
LD, TAAV 7 HEROE S 2.8m Tl
700ppm FEETH -T2, TA AV > 7 NORIE R
ERZBEL, HE 1.6m 2% 0.6m XV HEENMK
SHERE LT-, K15 IR T L DIC, @FERUFIET
ARV U7 DOFEE 1.6m & HEGAITWVIRE T, B
A E Y bam<HERE LI, 7103 %L
NUFLRROBEEIL, BFEXUF LD B HE
B LT, AHIEFIL. 74 A 7 BRERUT
B XD HIEHERE L, 800ppm LA FTH- T,

ZOEHT, TAAY I OKE (0.6m), F)E
UGm)&@im/% VEAE RS, VAR OIE
T, BENEHERE LT,

B 16 12, COziEfEH= (0.25~0.45 hour) 7°
LR LcRE A ~T, F—DOKREMATHR
Bj— Lo ThoTWDHIRWT, FHER~D
CO2 DIRA LW DZEZ X > THE U D CO2 ALK
PINBEELIEZHDOTHD 'V, TA AV T DF
X 0.6m O (1/h) 1XHA 2.8 THebai< .
ZOMIX1.2~1.4 ThHotz, TA R 7 DES
1.6m OFL[EHKIT 0.8~1.4 T, HE 0.6 &Rk
ETholz, mE 2.8m OHKEELIT 0.5 TH Y,
0.6m KN 1.6m LV /NI oz, BEUTFIL
14221 THY, TAAV 7 DES 0.6m KO
1.6m & RE S BARL ol A7 4 vy b
F12 0.9 THY, TA AV 27D 1.6m & RIFLE
Tholz, FEHO@EEKIZIEN 0.4 TR 1.6 TH
0. IR KE ST, ZOMPIFEFETF L
Ak CH 72, BiEIL, 0.0~0.3 THOH, /hEn
o7z, K14 RO 16 [RTREHBAZHE R S

L. TARY U NOZERIE, FRZEMOBEFN
YFES LT, W, B, BTl 5
EEMmL-EEZ N,

(2) =7 vV VAR EER
BEOEE L D7 1 UIEHIER % iR
L7, TAAY 7 Ol & ALl TR E—7
VxR —F NN —T IV ERRAE SRS
7a ) — T OBRFENHERGEI T2, BLEDSE
tET, KPS —7 ¢ 7 VIRE (E&RE) 2 PM
U —CHIE L, 7ok, JEROINKIR T
20C, 7UV—FTHNOREIX, 7TA RV I7@EmE
0.6m 7% 4.0°C, 2.8m 78 6°C ;& T2 F 2 4.5C,

EIE1X 5.0~6.0CRETETFREZENH -7,

B 1712, AE— 7 BAERMKBEDO =T 4 7 VR
FEOHR 2 oRr T, AE—7 OIEITH-T, Bl
OFALN, BEXUCFTRENEH L, HWTH
MOH R AN DREN EH Uiz, 7k, EFEY
FEANIHIENC T — % ORER B o 7=, K TiX
0.1hour PARRIZIE D B — 27 23 /L 541, 0.2hour LA
IR ORI BT,

AE—7 ZEIE L, XD 0.27hour 75 20 75
M (0.33hour) #MERAENITON-, B, #HY
HAETIET A AV I NOR—TF ¢ 7 VIERFE DN

BN Do 72, X 1812, MERE H DR
BOORM LA E T, BEXUCTFED
FEERS ORI E T, 0.9~1.6 THY ., HERA
BTN o286 D COz IZ X DHRIEEL
(0.4~2.1) L RE ARG MhoT, LL, &
fEOBRIT T, 1.1~1.6 THV, CO2 T LD
SLEEL (0.0~0.3) XV BBEFICKE S polz, T
DEOERE LT, BREFOBEPRMELOTT 1
VAU L, TA R I MR ~DT
T\ VOPEB RN & & B IR TORE R
DL Ip o T2 AlREMEDRE 2 BTz,

- 173 -



Wind speed (m/s)

0

Out )
N high seat H
S high seat H
N seat H
N low seat ]
S low seat H
S seat H
[ W center entrance H
] W sourth entrance L)
| Official bench =
N player bench —
S player bench —
Rink center 2.8m L
Rink S 1.6m )
Rink E 1.6m —
Rink N 1.6m —
Rink W 1.6m —
Rink center 1.6m H
Rink S 0.6m —
Rink E 0.6m |
Rink N 0.6m —
Rink W 0.6m
Rink center 0.6m ——
2.0 3.0 4.0 5.0 6.0 7.0 8.0
Temperature (deg-C)
v .
¥ 13 Temperatures of measurements (13:00~
3000 | 3000 . .
—Out —Rink center 1.6m
—Rink center 0.6m —Rink W 1.6m
. Rink W 0.6m | Rink N 1.6m |
2300 —Rink N 0.6m 2300 —Rink E 1.6m
. —Rink E 0.6m . —Rink S 1.6m
g n —Rink S 0.6 g —Rink center 2.8m
£2000 l £2000
- LA
g N i
£1500 - £ 1500
H I N H N
5 : 8 | % 8
1 Rink center 0.6m, 2 Rink center 1.6m, 3 Rink center 2.8m, 4 Rink F 0.6m, 5 Rink F 1.6m, 6 Rink S 0.6m, 7 Rink S 1.6m, 8 Rink W < 1000 ! =\ < 1000 [
0.6m, 9 Rink W 1.6m, 10 Rink N 0.6m, 11 Rink N 1.6m, 12 § seat, 13 S high seat, 14 S low seat, 15 N high seat, 16 Nlow seat, 17 N seat, O | Ny O \E) s‘x
18 W south entrance, 19 W center entrance, 20 S player bench, 21 N player bench, 22 E official bench < © N o~F e Ve N
. . 500 500
11 Measurement points
0 0
0 01 02 03 04 05 06 Hour 0 01 02 03 04 05 06 Hour
Kushiro Ambient temperature(C) ¥ 14 CO2zconcentrations in ice rink
0 ©-0-0fo-0-0lo.
o ©.q
N 3000 : : : 3000 : : :
- . —$ player bench
- —N player bench S low sea
wou o LI ALL w 2500 Eofficial bench 1 2500 N o seat
T _ —W sourth cbtrance | S high seat
I I I 1l I g —W center entrance £ —N high seat
1 £ 2000 £ 2000
319 3112 3/115  3/118  3/121 3215 3/218 = =
s &
£ 1500 A £ 1500
. . o £ s s
12 Outside conditions of measurements 5 5
5 1000 m\\M 5 1000
S N j S
8 jy@ﬂ%%— 12 ﬁ
500 F 500
0 0
0 01 02 03 04 05 06 Hur 0 01 02 03 04 05 06 Hour

15 COz2 concentrations in player benchs and

- 74 -

audience seats



N high seat
S high seat
N seat

N low seat
S low seat

S seat

W center entrance
W sourth entrance
Official bench

N player bench

S player bench

Rink center 2.8m

Rink S 1.6m
Rink E 1.6m
Rink N 1.6m
Rink W 1.6m
Rink center 1.6m

Rink S 0.6m
Rink E 0.6m
Rink N 0.6m
Rink W 0.6m
Rink center 0.6m

N 02
N 02
H 0.1
. 03
. 02
0.0

0.0 0.5

1.0

Ventilation time (1/h)

2.1

1.5 2.0

16 Ventilation times using CO:z concentration

decay

T
——S player bench

300

T
——N low seat

250 N player bench 250 N high seat
—~ ( ——W sourth entrance —~ —N seat
E WA —Woeenterenmrance | £, —S seat
2200 2200 —S low seat
s g ~—S high seat
g E
g 150 5 150
: : n
2100 2100
S el
PSS

50 50

0 0
0.0 0.2 04 0.6 Hour 0.0 0.2 0.4 0.6 H

17 Particle concentrations of training game

S high seat
S low seat
S seat

N seat

N high seat
N low seat

N player bench
S player bench
W center entrance
W sourth entrance

0.0 0.5

1.0
Ventilation time (1/h)

1.5 2.0

18 Ventilation times particle concentration

decay

C4. 7 T AZ—RARED CO2 BERVNTAILA
BEORE

TANAREEGL T 0 LAY (=7 n
VIVEEYE) DY AT IR SRS 1B L
TOEIBRREIZE SN T U A NV RPRE RS
BERAE L, =7 0 VLR ER S vz RN o
VAN T AR D HpE 20 %8 3 L LT,

YIS D7 A )L A BT R & RIEN &
B e & PR OF T L > TREL
bbb, REEGEHEICL>TEDY, T4 X
R r—ORAITEEB P L < ARHEITLFHRFO
10 fFIC R SATREMEDN B 2 37, w7 A L 2B Bld~
AT DR, FREOEEEZIT D, FERETR
WEOEEE T D, kB, 77 AF—FAERFIC
B FE L7 BEREOIFEALIIYAIEL
TWihot-,

RO T AR —TIL, BEENPLHEHEINY
ANAEESHTT o LNEREICRE L. BER
W45 2 & TRY LI ErE R ST\ 5,
F 7o, PERIER ORGSR DM O I A~ TR
ENEEBIT, TA A 7 DR ~D T
T a Y )V OIERPHER STV DT80, FEIERE
WZHEHE Lz,

TARAY 7 THEAE LR CO KU A—T 4 7 )b
HIJANAD R L—Hh—& L, TAAY 7 ED
BE - L7 U — ROFEMER OBED T A L AR
SlEERA L, ML—V—NHERE LTS
B OWRPEISEr () BB & 72 duE X 19 12T &
INALBEDFAENRE — T DIREC(t) %, H
PSS DFE R T (B ASABFEINC Lo THEIHT
5T ENHRDANKRIREZCoye & T2 & ARED
BEME) VB D LHEDOIREC(H)Z. LLTD X ST
T2 ENHKS,

C(t) = Titofm(tiy) Tt )} + Cope -+ 1

X 20 12, CO2 FEAREFDPR LA 2~ RO
Spacel (£, 7 A4 AU 7N, BFEF, HHlE
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WaEte, 7 U —F OXJE TR O &2
il & LT 5, Space2 X, FAIBIER CTH D, <
nEThozEmMANOESOFYHEZ
Spacel(Measured) & L7z, £72, Z D% D 20 4
Mo RER KL IERLELREZ
Spacel(predicted) & L 7= . [ £ 2 .
Space2(measured). Space2(predicted) & L 7=,

Spacel DIREMN EH L7212 Space2 DRSE
NEFLTE =7 2R, TORICHE LIS,
(X, Spacel O Space2 LV HFEL 7poiz,

77 AZ=RERORAIZBIT L 3 YA NE
REL DG 2 FEfE] D Spacel & Space2 DREAH
H L7z, K211%, ZOROREFENSOFE T —
YTHDH, X 1LITFT LI, COz DREARIT,
BTEOMRFEDKEZV (10.0Mets) Z & ZHHE L,
— AN¥7=0 OFAREE 0132 m/th NEL, T4
2 7 NOETF 22 N7 6 2.90 m/h @ CO2JE/E
DD ERE LT,

22 1%, TA AV IZNTHRAELE COzIT &
% Spacel XN Space2 DREHB THDH, T
NOZERTHE Y A FORICEEN EF L, 5
3 UA FRTRIZRbEL ol ok, BRI
IRTHIFIZIE, S OZEMOINTH D PERICBENT 5
72, COz DFAITRNE LT, FEEIZIE, 74

AN I DBEREDND S COLBRET D720,

KV EBEC - EZLND,

F 1LITRT LT, HIFOEKF O DA LA
% 244(copies/10L) & i & L. & T OH &

(10.0 Mets) #BE L T, VA VARERL
2440(copies/10L) & L7z, Z OFAERIL, FERH O
ATV YT AV ZAD RNAK YD 285121
ZbDOTHD, AT NE P T A L AF O RNA
BN 8T, FilanF A /L AD RNAKN 1T
HoHZLaBE LT, HRPOrA /L2 RNA

(copies) ZF%E L1=, ZDWEIX, AL ADK
GIEZIENL A R T o OFF (R 1 @ A cluster
case in a restaurant) '® ' (T3 L CHRAIIZ
W HDICERELZLOT, RV A7 2 ER

T25HDOTIERY, B EOREITESNT, 74
2 > 7 NT 1930.5%103(copies/h) D 7 A L A%
HEEARE LTz,

2313, 7 AR I NORFOFEITHT=5
P22 ADBRAELTE T AV AIZE D, Spacel &
" Space2 DU A NVAREOHBE THDH, VAL
ZPREEDHERRIL COIRE DA L FLIL, B3 v
U A R TSR EIREIC /R T, BEROL T
V=054 57 A4 A 7 NT 216(copies/m).
BENE]9 5% T 151 (copies/mIZE L 72,

24 1%, Spacel DEF KL 7 U — & Space2
DBED T A N ADOR G| BZRY, EFELOLT
U =3 E T ORITRGI BRI 5H#Z L 720 |
BLE ORGSR, IREERF A 5D CElfe A IS L
7o BRERNL 7 U —DW 5] EiX 452(copiesx103)
L0 BEOWE|EIT 115(copiesx103) & 72 o 77,

EMVARNZ D7 T A2 =% ET VIT,
ZEEN ORI EG LT B | &2 RET 5 &
RS IREMH] 1.5 M, #5UR: 3.0 mi/th + A), ARG &
1.5 Mets, /&Y 14, ZMHNAE 21 A&T 2
EL MR E M BT L DS &ix 118
(copiesx103) & 72D, > T, BERRL 7 U —D
JEG U A7 IIEFICE Mo T AREEDR B D LB %
bivd, E£io. WERIETOBE DK ) A 7138
ETCERVWIRIThoTm B2 NS, 2, A
ML A N T o DORFNIRER TH > 7223, KT
ARTV—=F D7 TAZ=FAI 7 BRICLD
LD ThHoTzled, KVEGEY 27 BEroTlow]
RMERHDEEZDND,

- " - "
Time Time

r(ti) ——c(ti) r(ti)

Time Time

19 Concentration response and integration
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1600

1400 A, Spacel (measured) __|
/ \ ----- Spacel (predicted)
Space2 (measured)
~ 1200 —
é l \\ ----- Space? (predicted)
o
= 1000
g ‘\\
£ 800 -
5 /\—*-:Zz
§ 600 | B ——
e I
© o400 b—— ===
200
0
0.0 0.5 1.0 1.5 2.0 Hour

20 COg: concentration responses

% 1 Release of COzand virus

Co, Release (m*/h)
Players* 2.90
Virus (SARS-CoV-2) Release (copies/h) x10"3
Players ** 1930.5
A cluster case in a restaurant *** 13.16

* 22 players on the ice rink, Mets 10, Respiration of a player 3600 0/h

** 22 players on the ice rink are infected, Mets 10,
RNA of respiration 1950/8 (copies /10L) , Respiration of a player 3600 £ /h

*** spectators, Mets 1.5, Respiration of a spectator 540 0/h

*** A person is infected, Mets 1.5, Ventilation rate a parson 3 (mz/hp)

Release of CO2 (kg/h)

===~ Release of virus (copies /h)

35 3,500
3.0 3,000
~25 2,500
=
T 20 fEems==a—f=m===—f====== 2,000
<15 1,500
© 10 1,000
0.5 500
0.0 0
0.0 0.5 1.0 15 2.0 Hour
21 Release pattern of CO, and virus
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£ 600 e I —
2500
S 400
300
200
100 ~——Space 1 —— Space 2 _
0 | |
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22 Predicted CO, concentrations

250 ‘ ‘
Space 1 Space 2
o 200 -
=
% 150 a /_J" —k
£ N\
g 100 e e
> 50 }/”
0
0.0 0.5 1.0 1.5 2.0 Hour
23 Predicted virus concentrations
300 ‘ ‘ 452 —_|
450 — Suction of a player or a referee /
400 — Suction of an spectator /
o
S 350
x 300
(]
2 250
S 200 /
g 150
i 115
>
100 =
50
—
0
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24 Predicted suction rates of virus
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,;\( mergency exit opening)  roasures and methods .
N » In order to control of concentrations on spectator seat. ~ S
» Exhaust the accumulated cold air using a fan.

@ Protection panel
R Cold air accumulation
*Exhaust fan beneh oy ‘ =

H ~ Aaosolwithviris

[16140m*h]

® Partide counter

X 25 Ventilation measures and exhaust fan

Exhaust fan
* In order to control of acrosol concentration on
spectator seat, the accumulated cold air have to be
exhausted using a fan.
* An exhaust fan was set at an entrance for players.
* Electric consumption (50 Hz) 257 W
* Airflow rate 269 m3/min, [16,140 m3/h]

[ 26 Exhaust fan to improve ventilation

% 2 Conditions of measurements to evaluate

ventilation

Conditiion 1 | Conditiion2 | Conditiion 3* | Conditiion 4
Exhaust fan** ON ON OFF OFF
Emargency exit *** close open close open

*Condition 3 is the most similar condition of cluster case
**Exhaust fan on the firt foor behind the player benchi, 1,6140 m*h
***Emargency exit on the second floor (open area :4 exit x1.0 m?=4.0 m?)

Smoke generator

01 Slow seat 02 S high seat 03 W passage 04 Nlow seat 05N high seat 06 E passage

[ 28 Measurement points of particle
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29 Outside conditions of measurements

Condition 1

0 minutes, start smoke release.
Smoke generator h=0.8m

8 minutes, smoke moves mainly to south player bench.

- '

16 minutes, smoke spreads whole and stay mainly northside.

4 minutes, stop smoke release.
Smoke moves to player bench.

= Ye - '8

30 Visualization using smoke on condition 1

Condition 2

0 minutes, smoke spreads whole and stay mainly northside. 8 minutes, smoke stays in lower layer on whole

4 minutes, smoke stays in low layer on whole 16 minutes, a little smoke stays only on northside

31 Visualization using smoke on condition 2

Condition 3

0 minutes, start smoke release 8 minutes, smoke reaches front of northside spectator seal
Smoke generator h=0.8m area

S minutes, stop smoke release
smoke moves to player bench

16 minutes, smoke reaches spectator seats area and stays.

= e 5 '

32 Visualization using smoke on condition 3

Condition 4

0 minutes, smoke reaches spectator seats area and stays.

8 minutes, smoke stays only northside and low spectator seats

4 minutes, smoke stays mainly northside rink and spectator 16 minutes, smoke stays only northside rink

seats area.

33 Visualization using smoke on condition 4

——W_Passege ——E_Passege — Release
Condition 1 Condition 2 Condition 3 Condition 4
25
. 3
E 20
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; 15 &
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3 222
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. E
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§° .
2 L3
H r] e
2
S 5
()
id A_MW o Y BRI W W -
12:1612:2112:2612:3112:36 12:41 12:46 1 13:0613:1113:1613:2113:26 13:31 13:36 13:41 13:46 13:51 13:56
34 Particle concentrations of passages
——WS_LowSeat WS_HighSeat ~ ——WN_LowSeat ~ ——WN_HighSeat ~ ——Release
Condition 1 Condition 2 Condition 3 Condition 4
35
30 3
E
S
Z2s _
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0.5
R, : ,

6 13:1113:1613:21 13:26 13:3113:36 13:41 13:46 13:51 13:56

0.
12:1612:2112:26 12:3112:36 12:41 12:46 12:51 12:5613:01 1

[¥ 35 Particle concentrations of audience seats
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Condition 1

0.01 0.1 1 10 100
Concentration of particle >Ipum (107/m?)

E_Passege 0:26
. W_Passege F:824
§ WN_HighSeat F——1-0:04
E WN_LowSeat 0110
“ WS_HighSeat 007
WS_LowSeat 022

0.01 0.1 1 10 100
Concentration of particle >Ium (107/m?)

36 Particle concentrations of condition 1,2

E_Passege 30125
- W_Passege ——— 598
é WN_HighSeat 043
g WN_LowSeat 1035
© Ws_HighSeat 1082
WS_LowSeat —1-0.96
0.01 0.1 1 10 100

Concentration of particle >1um (107/m3)

=4-0.43

Condition 4

=H1.00

0.01 0.1 1 10 100
Concentration of particle >1um (107/m?)

37 Particle concentrations of condition 3,4

% 3 Effect of exhaust fan

Conditiion I | Conditiion2 | Conditiion3 | Conditiion «
Average concentration® 0.03 0.11 0.57 0.64
Normalized concentration** 0.04 0.16 0.57 0.64
Ratio to condition 3*** 7% 29% 100% 112%

*Concentration of particle >1um (107/m®)
**Normalized using release time (condition 1,2= 4min.condition3,4=6min)

*** Condition 3 is the most similar condition of cluster case
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