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J Gen Virol. 2008 Jan;89(Pt 1):60-7. Links

Protective effect of low-concentration chlorine dioxide gas against influenza A virus infection.
Ogata N, .

Research Institute, Taiko Pharmaceutical Co. Ltd, 3-34-14 Uchihonmachi, Suita, Osaka 564-0032, Japan.

Influenza virus infection is one of the major causes of human morbidity and mortalit?/. Between humans, this virus spreads mostly via
aerosols excreted from the respiratory system. Current means of prevention of influenza virus infection are not entirely satisfactory
because of their limited efficacy. Safe and effective preventive measures against pandemic influenza are greatly needed. We
demonstrate that infection of mice induced by aerosols of influenza A virus was prevented by chlorine dioxide (CIO(2)) gas at an
extremely low concentration §below the long-term permissible exposure level to humans, namely 0.1 p.p.m.). Mice in semi-closed cages
were exposed to aerosols of influenza A virus (1 LD(50)) and CIO(2) gas (0.03 p.p.m.) simultaneously for 15 min. Three days after
exposure, pulmonary virus titre (TCID(50)) was 10(2.6+/-1.5) in five mice treated with CIO(2), whilst it was 10(6.7+/-0.2) in five mice that
had not been treated (P=0.003). Cumulative mortality after 16 days was 0/10 mice treated with CIO(2) and 7/10 mice that had not been
treated (P=0.002). In in vitro experiments, CIO(2) denatured viral envelope proteins (haemagglutinin and neuraminidase) that are
indispensable for infectivity of the virus, and abolished infectivity. Taken together, we conclude that CIO(2) gas is effective at preventing
aerosol-induced influenza virus infection in mice b denaturin? viral envelope proteins at a concentration well below the permissible
exposure level to humans. ClIO(2) gas could therefore be useful as a preventive means against influenza in places of human activity
without necessitating evacuation.
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For a sharp-edged orifice,
a vena contracta effect
occurs.

The effect is the result of
the inability of the fluid to
turn the sharp 90" corner.

Typical flow patterns and
contraction  coefficients
for various round exit
configuration.

The diameter of a fluid jet
is often smaller than that
of the hole from which it
flows.
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Mold may be more
likely to make some
people with asthms,

allc rsm or othCl'
b reathing problems sick-
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Cutside air
contains
mokd spores,

bactena, viruses
and VOCs

supplied
Retum air from Spores reproduce  UVC Emitters™ destroy  £© building
building contains in filter, cooling ool mckd, bacterna, viruses,
viruses, bacteria, and drain pan and VOCs preventing them
mokd spores and VOLCs from re-entering the air
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Wavelength, nm Type and classification
320-400 Non-germicidal (Near-UV, Blacklight)
280—320 Erythemal

. Germicidal .
200-280 Ozone-producing Actinic

100-200 Vacuum ultraviolet
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% R Aa UV

Guidelines for Cooling Coil Disinfection
Minimum Filtration: MERV &
Recommended Filtration: MERY 8-11
Maximum air velocity of between 400-500 fpm
Maximum air temperature between 40°F-110°F
Maximum ballast operating temperature of 40°C or 50°C (104°F or 122°F)
depending on ballast s
Lamp placement: upstream, downstream, or both sides of coils "R
Lamp distance from coil face: 1-4 feet (30-120 cm)
Exposed Coil Surface: ~ Uval for Cooling Coil
> Recommended coil average iradiance: 50-500 uW/cm® aavinhent Soallon sl
Minimum coil irradiance: 50 uW/em*
- Minimum coil irradiance in any comer or side: 10-uW/cm?
Opposite Coil Surface (if unexposed)
> Recommended coil average irradiance: 50-100 aWiem®
> Minimum coil average irradiance: 10 u\W/cm*® g A Y, i
Minimum coil irradiance in any corner or side: 1 __.‘u"."e'cm: SN
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Mixing damper

Qutside air
may include
sporas and
environmental
bacteria
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Return air may include . Spore:s miay be intercepted,
viruses, bacteria, and germinate in maisture, and
internally generated spores produce new spores
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> B RS (Pleated or extended surface filters) ' [REFTEEE
Ko JEEREE B A 2 R - SRR RS 0 HER RN B
B AT AR EE 2 TR AR VR A sy -

» HEPAJR% (High Efficiency Particulate Arresting, HEPA ) 2t
RS —iE > B AIEEIUEN 0 ERAEE0.3 ¢ miy 2 RERR
2Rt 4599.97 % ol fl EHEPA JR 49 -
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> |18 M #87 8 (Inertial Impaction)

> H #FEH A (Interception) - -

> 7 BAiE $) (Brownian Motion) 2 #& "
#4E A (Diffusion) N T

(source: U.S. EPA/600/R-08/053)

Inertial impaction ‘\.

M ER
A
PR (Inertial
I AE N (Diffusion and impaction

d
(Diffusion regime interception AR
A regime) interception

regime)

Interception /.\
Diffusion P ]
0.1 1.0

\ e
Fiber 4% (um)

[Ei3.14 AR HERAH] [3.15 #EIRRFA BIA/NERLZ EEfERE

e e T (O

( fractional collection efMiciency )
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R310 SEETESEREGEBENBEGER

/31 17/ R)
108 ~508 £ EAERT

58~ 108 AXE(EF - B BRER
5,000~6,000 13 AR5 RITE ]

@A EE 1,000~2,000 EFFEFEEAFE

sk {CE 100~200 FH#HFAFEEEESLE

@b i EHf bR 40~50 %&£ FEEHEMERR ~ KR
HEHED - B8 - FRER
BRI

ZENRERZEFH - 0~25 5[&Z=F/RMEA
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4. SEIREE

> it S (B (photocatalytic oxidation, PCO)EF|F ' t4r e =1E
R ZE RO LRIV R E) T o B4R I HEE S0k (Ti0,)FE
JEH\ BT (e- )Mtk > B4 | EEJF(positive holes h+) » BEJ[EIE 5 [7K
R ABET 0 8RR R E R AR B B A (Hydroxyl
Radicals) - B BBRIR IR - G ARG HA LAY TE
SR E 2 CO, ~ H,ORN 2 2R -

> Bt e b2 mosE Sl e e > SRS L2
sefHE S » HEHEAR AR5 8 2R bkiEE 2
CO, ~ H,0 - AI/F /5% 7 = » nJgeE A HIR ~ E R S
AR Bl e
> AR E IR = AN EER TR EH | 88
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Harmless TiOZ(s) +hy (=Eg) — h*—e-

o h*—e — Nh*y + €
H,0 a4y = Hs* + OH
h*, + OH — « OH,
€ b + Ooads) = Oo'(ads)

* OHg + » OHg — H,0, 444

Harmful /
Formaldehyde

(‘NU{., e th 'i'*GO::

*
*
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5. BSRAE R

> BRREARIGELRS > REAmMIELrE  EEZ

&
- RIREE IRV REE A SR E > ERIEFER I
B

> BRRHVEETRERX > KRB 2 z(Planck’s equation) ]

> ﬂzl \/\j@( N 1T/ 1768 = | —F-H?r—rbﬂrizl?&#,z;fﬁm/;\—/_—:{%%

ey iy x3.11 HRS/LEZEEA (Prengle, 1978) e

[¢]

H,0, + 2H* + 2¢- = 2H,0

MnO, + 8H* + Se- = Mn,+ + 4H,0
Cl, + 2e = 2Cl

0, + 2H,0 + d4e-= 40H-




#<3.12

F RILEEZ PR AE B R EA# K = (Legan, 1982)

FEEE
(KI/mol) /
K (nm)

(298K

El

100kPa)

H

436/274.5
565/211.8
431/277.6
368/325.2
297/402.9
491/243.3
347/344.5
389/307.6
319/375.1
413/289.7
320/374.0
620/193.0
615/194.6

Vi 0

498/240.3
251/476.5
420/284.9
423/282.9

4

155/772.0
252474.9
239/500.7

184/650.4
340/352.0
272/439.9
490/244.2
485/246.5
540/221.6

243/492.5
218/548.9
209/572.6
205/583.7
272/439.9
201/595.4
318/376.3
338/353.0
360/332.4

193/620.0
180/664.8

214/559.2
243/492.5
272/439.9
276/433.6
289/414.1

151/792.5
201/595.4

201/595.4
214/559.2
239/500.7
214/559.2

498/240.1
497/240.3
201/595.4
352/340.0
357/334.4
368/325.2

264/453.3

247/484.5 217/549.8

289414.1 293/408.4 264/453.3 331/361.5

272/439.9 305/392.7 264/453.3 345/346.1

226/529.5 214/559.2 2814259 197/607.4

185nmUV n] F #'6f# | 254nmUV o] 5 #0f#

X

o

(0)




6. ‘RIMNEA R IR PR

UV RAYS LG =C —
T—A
1= A &

—C=6—]

(Thymine Dimers) "T=T , - afEMK

& YR EMTSE T (Kowalski, () B LR I N T oo
o — Ex i (R HE R R FET

2000 ; FHEAESE A > 2008 ; Kowalski e L T Dl

2009 : Steril-Aires Co. Ltd., 2010) -

5390 UV-CIEBR N AT [REY YK &
ffE(Light hydration) DL K iz e B2 &5
BHE(E AR IERIGE R IE - A7
ERRERENTE - Kk AR
B S BT B AR A R A A A

B, — HE3s R ai EIEE & AR VL ‘ :
N e SEEUedRP » EA (b) RN B EVI R AL CEN I

DIMERIZATION

UV RAYS

[E3.18 RIMERINA VIDNABKRNA R IR
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[ Ceikng-mounited
g1

Wal-moenied
Gl '
Open UVGI for
High (>9 ft) Ceilings (>2.7 m)

Louvered UVGI for
Low (8 ft to 9 ft) Ceilings
(2.4 mto 2.7 m)

e
|| [Koetal., 2002]

r..'-r

1} n‘;'sz FE? uz_\t
‘TL

I:f‘nl.l!LTl.JFi.ﬂ'uL COMVECTION? }- 'J
T Bioaerosol -
. Particles

E3.19 _EFEZZREJUVGI %%i(Upper-room UVGI system)
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UVGI

LA™,
FIXTURE L t_
T
l
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2RI MRERSHY o R B i A2 DAPR AR Y 2 A2 MR EE B AT 254nm A 5 [EEETIF 4
LR A RS R B (B S IEASERR © tRIZEEB 24 & =5 (The American Conference of
Governmental Industrial Hygienists, ACGIH)#Y % » DL » FE254nm AR EE
/NREREERN0.2 ¢ W/em? - PEEESK O] #EEEHIVAG RS ~ WS E B LR O H EHRGET » (FRIMEIVE
PERRHTE R 22 By =D > [FIFRF(E FHUVCHR U B K ZE A (Boyce, 2003) ° £ Y » Martin Jr. et
al.(2008) HIlZESE » RIS RICHEUEE: FAYUVGI A4 - BHRE S - B/DEFTHER (2.1
NR) WEERESE -

UV measurements given in

7 microwatts per square .
. Electronic

centimeter (UW/cm?2) - ballast

Stray UV radiation zone

Reflector

20

Germicidal zone:
UVGI fixture UV = 10 uW/cm?2

1 1.1 1 1 1. 1. 1 1 1 T 1T T 11
2 3456 7 8 911121314 1516 17

Distance from the back of fixture (feet)

320 ABFEZEMTPHUVCEEEEE EHENE~SE
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8. Z2HBERZER
R3.13  REHE HEHER
K fF A # W R SR A S )
& B (hypochlorites) B RE O EEERIERIE | BRI RE e
HB% (L& (hydrogen peroxide)/mK | (EATNRE L FAILIIE EB3 OgHs i e
UK 8% (L& )(quaternary ammonium | 5 AHREAEE Y 2R 1 HIEREY)

compounds)
P95 (Z.EF)[alcohols (ethanol)] (HEE BB ARlE ~ R - 8 SR

I % (phenolics) HEREEN HRk > MRy - B
JiPeies

X[ (glutaraldehyde) B AR 2 B H B TS FHHERE

il ~ #lf}5(iodine, idophors) FE R B G A= W) 2 A% ~ EEEHE | B S S R 4E 4% B A
EEEILRIE B

FHEZ(formaldehyde) AR DNA K & VB %S BREE > FHEREY - 1]
R B AR M

W) -




FREERENEREEY SUEBRNEBIR

NO2 ~ SO %
BEILEY

FLRET

b PRs

—HILEHAETSIL
ClO, (aq) + e- = Cl0,- E’= 0.954V

AL AR A IR E A —SAEEK ~ /K ~ L FHREESYE

[E3.21 ClO, 2 B =t
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Lifa DuctContral Manual
Lifa DuctControl Mini Light and small hand controlled version for

Remote controlled ; vertical and very small ducts where th
video/digital camera system af ;.:;.,hm- Enm'ﬁiaﬂz, e e e

using a built-in mini tractor

by which it is possible to

survey cleaning needs and \

record the quality of v
cleaning afterwards. ltisalso " \ h
used to reach the visual |

inspection to the critical |

parts of ductwork where i

access doors can't be made. |

Lifa HepaClean 4000
A low-pressure vacuumin
- g unit that is adaptable to the
Lifa Duct Trudk o e ; mMaintenance opening of air
o . E valve site of the ventilation
duct. The other valves are
then covered. First the
branches of the duct are
cleaned using a rotary brush.
Pewverful airflow (10-20 ms's)
is needed to carry the
loosened dirt into the
collecting filter bag of the

Lifa Special Cleaner 20 PE (1~

Electrically driven

cleaning machine with

a wide range of accessories,
Ideal for small ducts.

Lifa Hydmaster
Powerful remote
controlled hydraulically
driven cleaning machine
with optional integration
of videa camera to the
brush unit for real time
contral of cleaning
quality. Hydmaster has a
wide range of accessories,
E.g_ Y-gear for rotating

2 brushes in rectangular
ducts.

low pressure vacuum unit.
Then the filtered exhaust
air is conducted outside the
huildinF. A High Efficiency
Particulate Air (HEPA) filter
is used when there is not a
possibility to conduct the air
out of the facility




TTI02E1060038
Lo Pressure

Spraying Unet

For ducts
400 - 1200 mm

6420281012938
Lifa Special Cleaner 20 PE

6420281012723 S420281013010 G4T02E1020810 GAM2BN024245
Lifa DuctControl Mini Tri Angle Y-Gear Lifa DuctControl Lifa Dvop Camera
Cleaning Robot

B4 JO2EV024E70
Glass fibee rod

BA20281070040 BA20281010033
Lifa HepaClean 4000 Lifa HepaClaan 2500

420281021855
Lifa Special Cleaner 25 Multi

G 202E 1010255

Lifa Driller shaft
6420281012715 6420281010941
Telescope Yacuum
lifting set Duct Hose

LifaAirZZ 58 EVE W B8R A R EE R ()
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For ducts
400 - 1200 mm

6420281010071
Lifa Comnbd Cleaner 40

77 H2B10600 38 6420281013040 GA200R1024245 G420281012723

Tri Anahet Y-Creiar Lita Drop Carera Lifa DuctControl Mani
Lo Pressure

Spraying Unit

B4 2028102450
Glass Abre rod

Forducts [ k- -
20281010033
100-400mm |} T g Lifa HepaClean 2500

Lifa HepaChean 4000

B4202BW010255
Driller shaft

G420RI01IME
420281012538 : P Telescope

Lifa Special Cleaner 20 PE 42008101 2238 g lifting set %EES%IN 0541

LIFA HYDMASTER Duct Hose
(without cameral ’

LifaAirZe 58S N EE REE RN (Z)
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