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UVC disinfection systems:
Game-changing technology for
improving indoor air quality
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Isn’t it time we cared about indoor air quality?
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We care about water quality

CHxISTIE
Ny . |




What's in our indoor air?

Oxygen (02?), Volatile Organic
carbon monoxide Compounds
(CO), and carbon (VOCs) and

dioxide (CO?) airborne particles

Bacteria and
viruses
(Pathogens)




What’s ‘ideal’ air quality?




Why not just pump in large amounts of outside air?
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Compare performance based on ACH or eACH

Airborme contaminant removal in a Tully mixed, empty rosm with no

aerosol-generating source.
TIME (MIN) REQUIRED FOR AEMOYAL  TIME (MIN) REQUIRED FOE REMOYAL

- (59% EFFICIENCT) (39,95 EFFICIENCY)
2 1348 w7
4 i 104
B L1 it
] ] 52
0 i n

12 i) 15
15 14 8
20 14 N
50 i 8
Note: Data taken from CDC's “Guidelines for Environmental Infec- CHKISTIE

tion Control in Health-Care Facilities,” Appendix B.7




Let’s compare technologies

- UV disinfection Filtration (HEPA) Fresh air (outside)
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Let’s compare technologies

UV disinfection ‘ Filtration (HEPA) Fresh air (outside)

Fixed install

Portable
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Technology Comparison

Air filter

Far-UVC lamp HEPA, MERV 1-16?
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Let’s compare technologies

UV disinfection Filtration (HEPA) Fresh air (outside)
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HVAC

In-duct systems

UVC light on cooling coils
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https://powervac.ca/ultraviolet-lighting /




Portable air cleaners

Go gle portable air cleaners s @ Q @
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© Munchkin - In stock 8 Amazon.ca - In stock & Amazon.ca - In stock & The New York Times © Munchkin - In stock @& Wayfair Canada - In stock
True HEPA Air Filter, UV Sterilizer ... Air Cleaner with H13 HEPA Filt... Portable Air Cleaner wit... The 8 Best Air Purifiers of 2023 ... True HEPA Air Filter, UV Sterilizer .. 0One Products Smart Voice Air Purifi
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3 Amazon.ca - In stock & The New York Times & Amazon.ca - In stock 8 New York Magazine © Munchkin - In stock Forbes

Afloia HEPA Air Purifier for The 8 Best Air Purifiers of 2023 JINPUS Air Purifier Air ... 6 Best Air Purifiers 2022 | The S. True HEPA Air Filter, UV Sterilizer Portable Air Filters In Hospital Wards ...

& Independent Grocer © Dental Deals Canada Q Amaircare W Canadian Tire @ USA Today & Wayfair Can... - In stock 3 Bedbathand... - In stock

Costway Costway H13 True Portable Air Purifier With . 3000 Portable HEPA Air True HEPA Air Purifier Can an air purifier help protect you ... Jaywayne Air Purifier For Munchkin® Portable Air ... c”k’s ' ’E ’




Challenges of portable air cleaners

1. Need to co-locate portable unit with source

(a) Case A

The risk index maps of the classroom for an infector in the front of the classroom with (a) no box fan air cleaner placed (case A), (b) the air cleaner placed in the front of ®
the classroom (case Al), (c) in the middle of the classroom near the horizontal unit ventilator (HUV) (case A2), (d) in the middle but away from the HUV (case A3), and (e) ‘ "k’s , ’E
in the back of the classroom (case A4). The wall contour maps show the spatially averaged risk index along X, y, and z directions, respectively. The risk index distribution

at x-y plane at the breathing level of a sitting individual (1.2 m) is also provided. Source: Physics of Fluids 33, 057107 (2021)



https://aip.scitation.org/doi/figure/10.1063/5.0050058

Challenges of portable air cleaners

2. Airinlet and outlet openings are small

16°
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Room volume (LxWxH):

. — 3
A portable air cleaners case study ~ 2-°MX?2>mx2.5m=15.6m

. m3
Airflow Rate (ﬁ)
" RoomVolume (m3)

ACH

Table 1 Measured velocity of the HEPA filter and caleulated airflow rates. (Points a, b, ¢, d, ¢ are five points at the opening of the air

cleaner, in which point b is located on the center of the air cleaner
Velocity (m/s) Airflow rate Airflow rate

Speed Foint a Foint b Foint ¢ Foint d Foint ¢ Mean {m’fs) {m*/h) ACH'
Speed 1 199 171 197 198 1L&3 1.90 0027 9765 0.9
Spted 2 375 340 388 379 I 365 0052 L7
Speed 3 570 +.84 53 52 4.85 5.18 0070 26670 25
Speed 4 7.75 b.65 715 T4 b6 7.11 0.10 366.19 34
Spted 5 11.25 9.4 10.8 10.95 955 10.39 015 535.13 4.9

* The air change rate 1s for a reom of 6.7 m = 6m = 2.7 m.

Fig. 1 A photo of the tested cleaner (left) and the inner structure Speed 1: 95.6 / 15'6 — 6.2 ACH

of the portable air cleaner IQAir (right). Latter diagram from

http://www.iqair.com/EU/ENG/products/Cleanroom.htm
Speed 2: 188.1 / 15.6 =12 ACH
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https://link.springer.com/content/pdf/10.1007/s12273-010-0005-4.pdf

LEVELS OF NOISE i decibels (dB)
PAINFUL & DANGEROUS
Use hearing protection or avoid

A portable air cleaners case study

UNCOMFORTABLE

VERY LOUD

Dangerous over 30 minutes + Concerts (any genre of music)
- Car horns
+ Sporting events

-~ Snowmobiles

Table 5 Noise levels when the portable air cleaner was turned * MP3 players (at full volume)
on [dB). The background noise level was 326 dB at the time of : bi?é?"f;“;.";.’s
measurement - Blenders

* Hair dryers

Locations Over 85 dB for extended periods can cause permanent hearing loss.

Speed HEPA [ Bed1\\ Bed2 Bed3 Bed4 Bed5 Bedé

Speed1  57.1 353 349 362 372 36.7 355

Speed2 667 409 || 405 395 419 416 40l MODERATE
» Normal conversation
Speed3 693 || 467 | 445 440 468 465 459 - Dishwashers

- Moderate rainfall

Speed4 736 51.0 49.6 48.7 51.7 51.9 493

Speed5 813 | 582/ 568 556 586 588  SAA : ouisiibrary
— » Whisper

- Leaves rustling

Fig. 1 A photo of the tested cleaner (left) and the inner structure
of the portable air cleaner IQAir (right). Latter diagram from
http://www.iqair.com/EU/ENG/products/Cleanroom_htm
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https://link.springer.com/content/pdf/10.1007/s12273-010-0005-4.pdf

Permanently mounted (fixed install) UVC Systems
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Permanently mounted (fixed install)

Structure of the epidermis Anatomy of the eye
DNA absorbance relative to wavelength

Penetration of epidermis of 254nmvs 222nm

254nm-UVC 222nm-UVC

Stratum corneum

Stratum lucidum

Stratum granulosum

Stratum spinosum
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Permanently mounted (fixed install)

scientific reports

Po—
“““““ Far-UVC (222 nm) efficiently
inactivates an airborne pathogen
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Permanently mounted (fixed install)
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Source: CDC




. This robot was developed for disinfection at
~ hospitals, including operating theatres, patient

rooms, corridors, and larger areas. The robot

- has been independently tested and proven

to be highly effective in reducing numbers of
harmful pathogens - killing 99.99%.

- How many do we have and do they

names?

- We have eight robots that we use across our terminals |
.| -thats two for each terminal - and all have been given
~ their own name. Their names are Victoria, Kelly, Laura,
o Lisa, Russell, Stan, Emma & Elizabeth.
“You will have seen Victoria in action on [TV's “Britain’s
~ Busiest Airport* cleaning one of our faciities in
- Terminal 5.

‘Where do we use it?

We use the robots for enhanced sterilisation of all our
washroom and toilet facilities across our terminals.
Teams of specialist cleaners undertake this task every
night ensuring these facilities remain at the hygiene
standards you expect.

Yo find out more, visit
‘www.heathrow.com

Heathrow Terminal 2 — disinfection robots
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_Permanently mounted (flxed mstall)
101 (=" -
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.cumasme SMART BUILDINGS ARE CLEAN BUILDINGS
~;,-.CounterAct The technology you need right now is UVC disinfection



CounterAct UR10 third-party full room airborne efficacy testing

Figure 3. Decay rate of airbome S. aureus in efficacy and control tests ) Effective Air Cha nges per Hour: 10-12 eACH

= # = Mean Transformed Control —#— Mean Efficacy Test

> Test chamber room size: 12x9x8(H) ft = 25m3 volume

" esore | > Pathogen: Staphylococcus aureus (ATC #6538)
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»  Testing included soiling (simulating respiratory
droplets/real-world conditions): Per ASTM E2197
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In summary

* Target minimum 10+ ACH or eACH
* Fresh air is best

Fixed install UVC disinfection great for retrofit
environments
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Thank you

ISE booth: 3K600

*All references to “disinfect”, “disinfecting”, and “disinfection” refer generally to the reduction of pathogenic bioburden and are not
intended to refer to any specific definition as may be used by any governmental or regulatory authority including the US Food and
Drug Administration and the US Environmental Protection Agency. The pathogen-reducing efficacy of Christie CounterAct products
and their use in occupied spaces is dependent on many site-specific factors as well as proper installation and operation within
specifications and in accordance with the American Conference of Governmental Institutional Hygienists (ACGIH) guidelines. Us hio’s
Care222° filtered Far UV-C technology (“Care222 Technology”) is protected under US and non-U.S. patents covering apparatuses
and methods for inactivating viruses or killing bacteria with combinations of a light source and an optical filter that block potentially
harmful UV-C wavelengths. Inventions in these patents are credited to Dr. David Brenner, et al., and assigned to Columbia
University. Ushio Inc. is the worldwide exclusive licensee of these patents.
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