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EXAMINATION OF THE ANTI-MICROBE MEASURE WITH THE
CHLORINE-BASED CHEMICALS

Evaluation of sterlizing efficacy of ultrasonic fogging with hypochlorite or slightly acid
electrolzed solutions in an actual large space
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1

Recently attention has been focused on countermeasures against microorganisms such as viruses and microbe, in connection
with pandemics of new forms of influenza or SARS, and the occurrence of bioterrorism. Also, in pharmaceutical or food
production facilities, a high standard of internal environment of the facility is required, including countermeasures against
microorganisms. These countermeasures from the facility point of view include partitioning of work zones (zoning), and
cleaning the air using HEPA filters. However, when workers/researchers are working within a facility, dispersion of dust or
adhering microbe brought in from clothes, etc., cause pollution of the air. In this report, the sterilization performance of weak
acid hypochlorous solution used as the chemical substance was verified. In addition, the sterilization performance in an
actual space varied not only with the chemical substance used, but also with the condition of the room, the air conditioning
system, the method of spraying, etc. Therefore, from the above sterilization performance tests using chemical substances, the
raw data required for a computational fluid mechanics (CFD) model were derived. A method that enables the effect of the

chemical substance to be predicted under various conditions was investigated, and the results are reported.
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AR~ R MEA & <, ARIREE, MR CREN R TH DY, F
72, T U METH 2 NaOCUKIEEIR & 70 0, B9l b U e
A X CHOERBERMZ OND Z ERREIN TSI,

7z, BEEMEONaOCURE R Z L L, ZERMICEHET 5 2 & C, il
B DR R T A )L ADRIEALZ IR FE NG L 7RI i ST
NWBHB UL, HBIZT Y — o XTI EONERINET, EXR
DEZER T OIFR O BGEECHA D2 T L 72 FE 3 ECTh -
7o

FENZERNCIB T DMAEW R OB RAL, T 2 FHOR L O
EWEDNY TR L, A GEOARDL, ZETH S0 FEA D BT S 72 &I
Lo TRRDEZEZOND, LT TARTIE, REMNRFEMTHE
{bEBR % FEhtE L, KT €7 /v (CFD) IZ B 72T — & (JEHLAL)
EEH L, BRa R T TOHEADR L T TE D FELZHREF L
DTHET D,

2. REBMBGSTICERAE
2.1 fERZEA

A [Elf U 7= S R SRAI, O SRk & R AR 2 2,
WHERERAKIY, RIERHERE T Y ¥ L2 R & KEZREA L, FTEOR
FE\CHEE LTt oA TH 5 (pH5.5 ~ pH6.5) 1019,

NaCIO+ HCl+ H,O — HCIO+ Na" +Cl" +H,0 ----- €]

MBI, 2~6% (WIW) OFHEE: (pHO.5 &= 0.2) % MEj
B CEBROHT D Z Llc kv AR LT (pH5.0~pH6.5) 119, &
SRS ORI C LR TR A A (O » ks hifizk (CL)
Ly, BN OKE OGS LIRIEEFRER (HCIO) L7025, RINHCA
B LT K#A A (H) 1ZRIETARES A (H) &7 0 2Pt
A, HHRA A LGB CTERHE S D (IR TEE AR KT AT,
HOCLO.36t),

2CI" > Cly +2e” (BB  veeeemeee ©)
H,0+Cl, > HCIO+H" +CI” CERRE)  vvvereennns 3)
2H" +2¢" > H, (RERAR)  wvvvnonenns (@)

HERATIC, pH EEWEFRRELX pHE (T v/ X, TS1) &7
BT A AL (N =7 ARG, RC-50T) TH~ JlEL, #R
RN OREMEZ MR LT,

W, KB LA X, £ Cppmw (mg/L) &R,

2.2 HEBREEHEM

RBREIE, 77 ABME CHHWAT FUKRE L 77 ARMEEOKR
JHEZ AWz (B, RBEOREICIL, SMEEZFT 57 T Atk
LAMED RN T T LRGPERE CTIEHUEMEOIE MR AR D 2 & 2B E
L7217, BBRICIE, I RAEDHEAE L STV D ISORIMIZHER LY,
TSA (Trypcase Soy Agar ; Difco) THijEF# L 7= 108 {if 0 B4k % i

®1 #HEE
HEE A i 2R prss |mmme
: B ~ A4 il -
Escherichia coli (KEZ&) e | RE x i?ggi;g; TSAEH#s
Staphylococcus aureus 5 2
(E&THERE) P& BRE x  INBRC12732 TSALE
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2.3 REMRHR (SHHR

B E % 10CFU/100pu] & 725 £ 912, 0.1%~<X7 b (Bacto
peptone;Difco) KIZIEE L7z, WRIZ, SRERIEHIDF BIE R 2 FTE
PRI % &5 MUK TAIR L7z, IREEFER U748k 5ml & LRIk
100pl ZRA L, FTEREMILEL L7, ALPEHR 1ml 2 SCDLP®
(Soybean-casein digest broth with lecithin & polysorbate80 ;
TR 8.1ml & 3% F A g ) R U ¥ A 0.9ml DIREHE (9ml) [ZH
ML T, HFRRERN O RE &AL ST, Z OEFNE L% OBEIK %,
ImlEICH 2D T v — L (¢ =9em) ([ZHML, 50°CICFRfF L THW
72 TSAZEREE I 20m] TIRAR L, TRDE(LHE, 37°CIZT 48~ T2 Hf
ML an=—HE v b Uik, M, LRROFET, v —LHIC
W L7z am =—Hn L < v v MRREERSGAIE, I IR OEIR
Ze AR BRHK CH IS AR L TR 21T o 7o, JERR D 2 v =—#
X, &% OREDCTHNEMEHBEL, hU v b Lizan =—EICmReER
ZFRLUI-EE Lz,

BEEBAKE. HD0IEBE
B —BEEXIRMICTHE,
1 FIN—STHER

2 Bl m&FHEAE



2.4 EXHEB
(1) HRE

ABRIL, KRR AR e 7 U — 2 b — L EBHBCR (31 A
aYHNT Y= —h) ITTHTo 7 (BE 1, K1), KABCRIX, =
AFEFI51m? (W2.7 X D7.0 X H2.7m), ELEA CISOZ 7 26D 7 Y —
VIL—LTH D,
(2) ARE DO

TSA TR L, BileieEin (PBS, pH6.8) T L 7= 105480
HZ, "= HF7A (¢ =15mm),
ADVANTEC), # 7 ZJE#t (¢ =21mm ; ADVANTEC) & % M T#HK
PER Y = 25 VA6 (20mm A ; 7 AP r429) (2 F L (BUF, BI;
INAFA T —H ERES) D

RERATICBIZ, BAMKISIM* OBCR (A A h s J——
L) NoT—7 v E (BIOD), 7—7F (BIQ), ZMIKAEE (B
@), BEMIREAERE (BI@) X OEER (BI®) %20 5 AT E L
= (BE1, K1),

NR—=R—=F 4 27 (¢ =10mm ;

(3) EXIDEFZERM L EFIHR
£2 REIEFHKOUR (HEET FOBKE)

S5ppm 3ppm 2ppm 1ppm 0.5ppm | 0.2ppm [ 0.1ppm | 0.05ppm
3min 0 0 0[50x10%|1.2x10°| 2.7x10°| 2.8 x 10°[ 6.7 x 10°
5min 0 0 0[1.0x10%|69x10°| — - -
10min 0 0 0[2.8x10'[25x10°| 1.5x 10°[ 5.9 x 10°| 4.2 x 10°
15min 0 0 0 o[50x10'| — - -
30min 0 0 0 0 0[55%10°[7.1x10°| 3.4x 10°
60min 0 0 0 0 0[6.1x10°[2.2x10°| 2.6 x 10°
90min 0 0 0 0 0/8.2x10*[1.7x10°| 2.1 x 10°

120min 0 0 0 0 0[6.3x10%[2.3x10°|47x10°
180min 0 0 0 0 0[ 2.0x 10%[ 8.0 x 10°] 2.0 x 10°

ppmlIppmwZRY ., —: KA

®3 REBREKOHR (KBE)

Sppm 3ppm 2ppm 1ppm 0.5ppm | 0.2ppm | 0.1ppm | 0.05ppm
3min 0 0 0 0 0 0/50x10"[2.8x10°
5min 0 0 0 0 0 0 0[ 2.8 x 10°
10min 0 0 0 0 0 0 0] 2.4x10°
15min 0 0 0 0 0 0 of -—
30min 0 0 0 0 0 0 o[ 15x10°
60min 0 0 0 0 0 0 of -—
90min 0 0 0 0 0 0 0] 2.2 x10*

120min 0 0 0 0 0 0 0[7.6x10°
180min 0 0 0 0 0 0 0[ 5.5 x 10*
ppmlEppmwZ R Y, —: RiEl

*4 WEBEBEBRKODRE (HEEJ FOBKE)

S5ppm 3ppm 2ppm 1ppm 0.5ppm | 0.2ppm | 0.1ppm | 0.05ppm
3min 0[25x10°| 3.0x10%| 1.2x10*[ 35 x10*[5.1x10°| 5.8 x 10°| 6.4 x 10°
5min 0 0 0[65%10°|1.0x10°] — - -
10min 0 0 0[50x10"| 1.0x10%|32x10°| 34 x 10°[ 4.2 x 10°
15min 0 0 0 0[9.7x10' — = =
30min 0 0 0 0 0]2.8x10°[1.4x10°| 2.0x 10°
60min 0 0 0 0 0]1.6x10°[8.9x10°| 1.3x 10°
90min 0 0 0 0 0[2.8x10°[4.1x10°| 5.7 x 10°

120min 0 0 0 0 0[1.3x10°[4.3x10°| 35x%10°
180min 0 0 0 0 0]2.0x10*[3.1 x10°] 5.7x 10°
ppmlEppmwZRY, —: Rl

=5 WMEEERKODE (KIFHE)

S5ppm 3ppm 2ppm 1ppm 0.5ppm | 0.2ppm [ 0.1ppm | 0.05ppm
3min 0 0 0 0 0 0[3.5x10*] 3.1 x10°
5min 0 0 0 0 0 0[1.7x10°| 2.7x10°
10min 0 0 0 0 0 0[1.5x10%| 27 x10°
15min 0 0 0 0 0 0 of -—
30min 0 0 0 0 0 0 0f25x%10°
60min 0 0 0 0 0 0 of -—
90min 0 0 0 0 0 0 0[ 1.0x 10°
120min 0 0 0 0 0 0 0[ 1.9x10°
180min 0 0 0 0 0 0 0[9.2x10°

ppmlEppmwZRY ., —: RH|

BT 145 (UD-2000HTI, AZEF) % BCR M/ RICHE
L (BHE2, K1), FrEoiE <, BCRAIZ EFo 2R O HH & 5«
12, MILORRETIRREZ L (0.2m3/min), #1580, 0%
1 C BRI & 2 0 fRQER 21T o 72 (£6) 7, ZOEE, EAOD
RICEE LT-2B0TT 7 7 > (6.5m3/min) 12 T O HH 4R L
7o F7z, BIBARTOBCR %6 BRATOHOESIEEEM
DR ET, 25 CT

. L R’ P
RH50% (ZF%& L 7=, (185F8) (1.58508) (1B5R)
B, ENOBIA )Y | HEEE o oFF
U, Bt 5 A o s #ﬁ#ﬁﬁ‘lhr‘/ ON OFF
Ry IhI7Y OFF ON

brET 5720, 2.3Hi& [
BRI, FAHREET N Y ¥ AE A OSCDLPHR AR HLC A O SOt 215 1k
e, m0VE CHIAET D TSAR TR LT,

HHN R OBIHIE L, BE28 % DRI EE M3 B D5 & 1318 3 JEW &
DV IS Btk —) SHIE L, IRIES 2N © 72355 S
HY (Bt +) LHE L, BREEMOGEE, 2.38 & RIERICAER
¥ (ae=—%f;cfu) TIMBLZ (K2),

3. REEE
BESDRAR (TRHER)
a7 RO ERE & RIGE % 2 IR SR K & LBk DR 5
2 F%, 0.05ppmw 72> 5 Sppmw DR T, 3575 180 57 O JLERIF]

T L7, A RIOFBRSEME T, 3567 U ERBE IS 63 5 iU R B2
KX, 5205 2ppmw F TClE3oMREEENITae=—%FI0L 720,
B W R DR T & T2, 1ppmw 2 O'0.5ppmw T, 34 IEE T
Fam =30 L e b agh o ey, FANZMAT O = > b r—1 0108
8l & e LB 2 2 m = —HOER TR T &, BiEIL1557, %
FHIX30mMoRETCag=—K1n0L 72>/, L2rL, 0.2ppmw Y
0.1ppmw T{FFALZIRIT 22 <, 18053 £ TORMMIRFE Tan =—#
DR T 23R Hiiz. 0.05ppmw TIL 18045 F TORMTHRIIIAL
ROBNRo7z (F2),

RIGBIT RS 2 R IR, BT N ERE & Il L CHIfEC )
BN E o T2, Bppmw 25 0.2ppmw £ Tl 34oMERBESEIE=m
=—¥130 L7 o7, 0.1ppmw T A OB RN R TE, 3HMIR
MTbEFTOan=—RELEIn, 5oMRETIEar=—430L
o7z, LA, 0.05ppmw Ti3sh ERRITHR TS, 1807 E TD
R TET O 3 m =—EOEBITRD bz (R3),

HET R U EKE & RIBEIT ST D MBI B DR ERIRIL, HET
R o Bk O 3ppmw & O 2ppmw T34 HALEE T, KIGH CTiX0.1ppmw
TLOH MM E THETOar = — 2R TE o, WL HERIK & [F%E

AERE/D LN TE I (R4, £5), ¥, SEIOUERERIL, KA
#9IZ n=2 Dl nszi’Jﬂ_%:/T L7z,

3.2 BCRIZ&HITHHEBRE x1 BIORFEFFHORKRE

DR R OREH ema | BB [ EEEm
BE L DTS A = & [ BIRE | AEEE
Pl 78 7 . Wet | 1.9%10° | 1.8x10°
PaVEE I RICE <, A Dry | 1.1x10°]27x10"
- 6x10° | 3.5%10°

oA LT | RE7VRE | b |1oe) loce

Wi T 1/50 BLFIC A
BT B = L

P OWet L1ZHRY 22T A TORBIRIE, Dryl i F AT 4 A
7 AT DR WG 2 R, RTOMIEZ, n=3 OJIE
DFHETH S,
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ERTnp9, —Fk, # %8 BIZ#MD#&E £ REEREBKOEZEEY
PR BRSO S FEAMER|ZEBOEMIE| 4. ES2INAES THINAAIES TN
&7 FURER LD T HERE REME Wﬁf% RElppmw] | FRIRE[ppmw] itoH [L] [mg] EE [mg/h]
L s VE BRI LR L R s |75 L L@@ [59x 107 asx10°] Casel 2000 2033 6.60 | 1075 | 2185 2185
L BE o 2 TARY fogiicd 59x10°| 9.4x%10* Case2 100.0 98.8 6.30 0.987 975 975
< FEARARTEE C b HOB Fomng | TV LEOD) [a1x10| 20 Case3 50.0 50.2 6.25 | 1.001 50.3 50.3
. SN 1 X5 9.1x10°| 1.8x10° Cased 25.0 243 625 | 1.022 24.8 24.8
BfFT&ED, LIZ-T T s ot eD [2ixie| <o Caseb 125 12.6 619 | 1012 2.8 12.8
BCR IZ 3515 % kB | # x5 21x10°| 5.2x10° Caseb 5.0 5.1 6.10 | 1012 5.2 5.2
L, B oRESR Mt
Wt B BN %, WERA Y ) — 2 b hin EOBERRIRE (B R0 WMEEERKDOEZERME
Y . a3 BN T B FEA DGR R0 B NG| - B33 INAESIRINSIES BN
Ye) Tld, A Ar T hnA P —4—BD) & L CHERIRRED I R ppmw] | B Eppmw] FeitoH [L] [mg]  |&E[me/h]
" 2 = 13 2 2808 S gy E TR~ Casel 50.0 43.3 594 | 0.999 43.3 433
(10¢M&) Z W2 Z ENISO TEFRIINTWVDH NS, SlH DOEZERMI o 250 215 =57 Too1 254 54
B 25813 A T 20, BTIORT X D1, RY = AT VA Case9 125 125 9.96 1.068 134 13.4
Casel0 5.0 5.0 590 | 0.965 48 48

RSB & H T AR — VAT A RIZoE LT iR o ek
B D4t D AEFR 2 BCRIICEE LA L7, M7 RV EKE (7
7 LG 13, 1 KL ORBRIE T O AFDR R T E 2, Ll
KIGE (77 LEMEE) 13, R TOAFICRHBIT RS, Boffuk
FECIZI0RRE DA A U, FLIREE TOBE~D & A — VD3R <
E 7o, LT - T, SRAREIHCIT U LI 8 TRtE L, A%
ReMBIDI e L,

3.3 BCRIZ# I+ 2Bl HH DIRET

WHERIEHNORIIL, BHEMICHET 5 & WA IMERREMR T
L, D72 72 B — ARHE SN TV DD, KT, RREZ =
MEE2HMAEICE L, BCROFEKRBR CTHs L, RBRE 2 R2HE s
7o AR, 1OBIO (F—7 k) ICRE L, WHEREEK
(200ppmw) T24fi0 (2) (3) DOLRMETHR Lz, KIE CORER
D—HeRNFZT A n—R72 8 (BEY) 2 58T H_X—"—7F 4
AT T, RN ONEBMRT T 20, WM TH B0 7 AR ) =
AT VAT, SN BN RN L 2R L (£8), LEMN-T,
AR T, AL LTRD LWVRERE R LIERY 227 UAE AN S
NP B

X, AR ISO I L ZWEHE T T, am=—KEHllELE
(2.3(1)), WHIEFRKOEGE, HET FUEKE & KIGEOmE LI,
200ppmw (Casel) 7>5 50ppmw (Cased) Ti, WEHE [—) T,
ar=—¥bL0ETHY, BOELLIEMEMHNRE MR LT, £z,
7 NV ERE T25ppmw (Cased) DAL, WM E CIxe T+
L AR IR CE oo, ar=—ETiE= > br—L Lk
B, HBE L an =—8id L TR Y, e TRV BE T O
HEDHEB CTE 7=, L L, 12.5ppmw (Caseb) 35 L U5ppmw (Case6)
T, BEREERTI+H) T, ar=—HFar br— & RERICH
FEL, BAIOFIIMER T o7z (F11), KIGH TiX, 200ppmw
(Casel) 75 25ppmw (Cased) F TREEIZHKAIZNENED L,
12.5ppmw (Case5) Tl ” KU ERE O 25ppmw DA & [FERIZ,
EHTOMEINEIB MR TE, sppmw (Case6) TIHANFIIMIR CTX
Rinole (R11), MBMEEMAKDOES, HEET N UEKEIL 50ppmw
(Cased) Tlxzam=—41%0 &7 ~>7-7, 25ppmw (Case8) TILIK
M FREK & ik U, BIO & BI®TH T O 2 v = —H3 sl S AV
HIE T4/ —) C, WHEREBAK L EFEWRN R I, L
L, KB OBEE, KRR L R L o7z (R12), Z

. F11 REEBHFHKOBEZENR
34 FRIORAHER o= EPIGEDE]
- a0 =——#¥ p | E
BCRIZT, WlGR | mm Eﬁ BO | B2 | B® | BI® | B® | _ [ BO | B2 | B® | BG® | BOG | _ T
ek 35 & OV e M o it F—=IIWE|F—TLTF R BEER B F—IIWE|TF—=TLTF R BEER B
/ L Casel 0 0 0 0 0 74x10°| — - - - - +
K%, B 1£200ppmw, | Case2 0 0 0 0 0 74%10° = — — — — T
%’E‘Iﬁ Case3 0 0 0 0 0 7.0x 10° — — — - - +
100ppmw, 50ppmw, & | Cased |[13x10° | 40x10° | 92x10° | 70%10° | 44x10° [ 87x10° | + + + + + +
N Case5 || 6.7x10° | 6.0x10° [ 6.1x10° | 53x10° [ 5.8x10° | 7.3x10° + + + + + +
25ppmw, 12.5ppmw 3 Caseb || 4.2x10° | 35x10° | 48x10° | 6.0x10° [ 3.4x10° | 7.5%10° + + + + + +
F O 5ppmw D 6 B & Casel 0 0 0 0 0 98x10° | — — — — — +
29 Case?2 0 0 0 0 0 8.2x10° — — — _ — +
L Tﬁ%ﬂiE)Opme, KB | Cased 0 0 0 0 0 8.7x10° — — — — - +
25ppmw, 12.5ppmw 5 B | Cased 0 0 0 0 0 1.0x 10’ - - - — - +
. st Case5 || 1.1x10* | 1.8x10" [ 5.6x10° | 6.6x10° [ 1.7x10* | 1.0x10’ + + + + + +
L O 5ppmw D 4 B D Caseb || 8.3x10° | 6.0x10° | 5.1x10° | 86x10° | 78x10° | 70x10°| + + + + + +
AR L, iR
B (BD) (2592 FEHIZ) %12 MEEEEKOEENR
FkBR 21T o 7o, Akl - SO- BT BY (B I
. \ e EiE BID BIQ BI® BI&® BI® . BID BI® BI® BI@ BIG) .
RN L 72 2R R ¥ Fonaont] #x [ er | & | V" Fonizont] #r | er [ = | "
6
DB %R, 1010 |gpo|—ose] 0 0 0 0 0 [83x10 — — — — — T
x| Case8 |[30x10' 0 0 0 1.0x10'[92x10°| +/— - - — +/— +
ARGED AR 3.5 I ] F%HE Case9 || 1.4x10°[1.2x10°|45x10°|6.6x10°[1.0x10°[81x10°] + + + + + +
o AN Y T 2T L Casel0 || 78x10°| 6.1x10°| 7.4x10°| 66 x10°| 84x10°| 78x10°] + + + + + +
PARY
’ Case7 0 0 0 0 0 J70x10°] — — - - - T
IR ST BIOA | Kip [ Case8 0 0 0 0 0 [76x10°| ~— = — — - T
. B | Case9 |[1.4x10°[1.6x10°[35x10*[9.9x10*] 1.8x10°[ 7.8x10°] + + + + + +
b4 = - AN B B B .. B .
fERE@Ma L, 4k Casel0 || 85x10°[ 78x10°| 95x10°|89x10°[91x10°[12x10"| + + + + + +
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O X DRI FE KIS L OB B IE I, BRERNE CRETH
UL, IZIEF CEAII R A R T B2 B, M, S OMERFIL,
318 & FEEIC, HEARIZ n=2 DORIE DT &R LY,

ARl OWR HHEFREE K L ORI B K O ZEBLCIL, 3t~ R
R Tl 50ppmw, KIGHE CTlidk25ppmw C, [ OHEFE & 52223
HZENHIH LT, £70, ISOMEME L TV AW EHE DI TR,
aun=—HEEEET D LICEY, LV RHECERREZ RS S 2
ERCEREEALIA. £13 CFORATEM

FEI—F I+ 7 —Flow Designer 12 (AR5 A XhR)
EHE7 LT X L (8| % B SIMPLE-Ci%
3.5 EFIYLERD CFD fi# Fu Ak El #1005
ARAETIL BLA/VAHE K- ETIL
ﬁ ENAX—L ZRFEER L ZE S (Quick)
RE 1.66667 m/s
(1) fR&H _— = 00025 o
HEEE
NI B wiho w121 | HE 3214 g/L
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EXAMINATION OF THE ANTI-MICROBE MEASURE WITH THE
CHLORINE-BASED CHEMICALS

Evaluation of sterlizing efficacy of ultrasonic fogging with hypochlorite or slightly acid
electrolzed solutions in an actual large space

Makoto YAMAGUCHI *, Koichi ISAWA ™™, Yoko YAMADA ***,
Risa KAWAKAMI*** and Kazuyuki TOMIOKA ***

* Institute of Technology, Shimizu Corporation, Ph. D.
** Faculty of Engineering, Fukuyama University, Dr. Eng.
*** Institute of Technology, Shimizu Corporation

Recently attention has been focused on countermeasures against microorganisms such as viruses and microbe, in connection
with pandemics of new forms of influenza or SARS, and the occurrence of bioterrorism. Also, in pharmaceutical or food
production facilities, a high standard of internal environment of the facility is required, including countermeasures against
microorganisms. These countermeasures from the facility point of view include partitioning of work zones (zoning), and
cleaning the air using HEPA filters. However, when workers/researchers are working within a facility, dispersion of dust or
adhering microbe brought in from clothes, etc., cause pollution of the air. In this report, the sterilization performance of weak
acid hypochlorous solution used as the chemical substance was verified. In addition, the sterilization performance in an
actual space varied not only with the chemical substance used, but also with the condition of the room, the air conditioning
system, the method of spraying, etc. Therefore, from the above sterilization performance tests using chemical substances, the
raw data required for a computational fluid mechanics (CFD) model were derived. A method that enables the effect of the

chemical substance to be predicted under various conditions was investigated, and the results are reported.

1) This paper describes an experimental investigation into the effect of 2 types of chlorine chemicals using the gram-positive

bacteria Staphylococcus aureus and the gram—negative bacteria Escherichia coli.

2) The effect could be more accurately determined from the number of colonies in an agar medium than from the degree of
turbidity of a liquid medium. It is important to determine the characteristics of the method of determination, and to

effectively utilize them in accordance with the objectives.
3) It is shown that the effect of the chlorine chemicals could be reduced by organic chemical substances in the bacteria tested.

4) It is considered that under the conditions of the tests described in this paper, provided the concentration of the effective

chlorine in the chlorine chemicals is the same, there is a high possibility that the same effect will be obtained.

5) A method of evaluating the sterilization performance by CFD analysis using the CT value as an index was investigated.
The preliminary value of minimum sterilization value for Staphylococcus aureus was 14.1 ppmw.s, and for Escherichia coli

was 6.8 ppmw.s.

The rate and form of growth of microbes varies greatly depending on the environmental breeding conditions, so it is considered
that in some cases the results will vary depending on the experimental conditions. It is important to carry out not just
laboratory tests, but also full scale tests postulating an actual building. Based on these results the practical application of

CFD analysis to technologies for predicting measures against microbes can be investigated.

(2015 4% 1 7 7 HEAGEE, 2015 4 7 3 16 HERAIUIE)
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