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In the face of the global pandemic,
now more than ever before . ...
disinfecting places, spaces, and things

is critical!
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What is UV light?
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Types of UV

oanis a Rach s g,
g:'y“s c s Reve G e Ultra Vlt?r:it h(:ljr\'?al: Ier;,VeISIble to

Ultraviolet

It can be subdivided into three
categories: UVA, UVB and UVC

« UV-A from 315 to 400 nm

0 200 300 400 800

< > « UV-B from 280 to 315 nm
Germicidal Wavelengths » UV-C from 100 to 280 nm
Short-Wave Middle-Wave Long-Wave Visible
UV (UV-C) UV (UV-B) UV (UV-A) Light
100-280 nA 280-315 nA 315-400 nA

https://www.livescience.com/50326-what
ultraviolet-light.html A\
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Far UV vs. Near UV

+ The difference between Near and Far-UV is simply a UV type A has wavelengths between 315 nm and 400 nm.

matter of wavelength
UV type B has wavelengths between 280nm and 315nm.

+ The energy determines what happens when the UV type C has wavelengths between 100nm to 280nm
' ' i ' t tic of UV light).
light comes into contact with human skin as well as (most energetic o ight)
with dangerous pathogens.

http://www.chemistryland.com/CHM107Lab/Exp08 UV/Lab/Exp08 UV.html

« The shorter the wavelength the more energy there is https://www.hepacart.com/blog/far-uv-vs.-near-uv
in the light. Near UV is near the visible light range.

< Ultraviolet Visible
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Near - UV

« 405 Nnm
. Visitle light
« Does not Inactivate viruses

« Impacts on Mold and Fungi still being

it Visible Infrared
researched

« Slows bacteria growth

« Requires Long Exposure time

4 280 315 400 780 AK§
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UVA/ UVB

+ 315nm/365nm

* Not visible light

« Does not Inactivate viruses
« Reduces bacteria

« Exposure time is moderate
« Exposure risk

« Proven technology

Ultraviolet Visible Infrared

m Uv-C |UV| UVA
-B

200 | 280315 400 780
“SAnm — — “Near-UV” Violet 405nm



FAR - UV

222nm

Not visible light

Kills bacteria (90% bacterial effective)
Virus effect being tested

Does not kill Mold, Fungi

Exposure time is long

Lower Exposure and Ozone risks

Technology Infancy

X-rays

(‘)l‘lL ()

sinfect

Vacuum
uv

200

254nm

Visible

400

“—— "Near-UV" Violet 405nm

Infrared
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What is GUV?
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IESNA

CR 2-20-V1

What is germicidal UV, and what is UVGI?

Germicidal UV (GUV) refers to using ultraviolet radiant energy
to inactivate bacteria, mold spores, fungi or viruses. When the
process is applied in a given location, it has generally been
referred to as ultraviolet germicidal irradiation (UVGI).

Is all ultraviolet considered germicidal ultraviolet (GUV)?

No. Germicidal ultraviolet (GUV) — refers to short-wavelength
ultraviolet “light” (radiant energy) that has been shown to kill
bacteria and spores and to inactivate viruses. Wavelengths in
the photobiological ultraviolet spectral band known as the “UV-
C,” from 200 to 280 nanometers (nm), have been shown to be
the most effective for disinfection, although longer, less
energetic UV can also disinfect if applied in much greater
doses.

Can UV-C kill viruses as well asbacteria?

Yes, UV-C kills living bacteria, but viruses are technically not

living organisms; thus, we should correctly say “inactivate

viruses.” AK&
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LAMP OUTPUT vs EFFECTIVENESS

e

- N WHsaDNDOONODOO

180FFF PP FFFRFRT

‘ Peak Output Line of Light Sources
Germicidal Lamp at 253.7 NM

<— Germicidal Effectiveness
Curve with Peak at 265 NM

Germicidal UV (GUV)

« 254nm
* Not visible light
« Kills bacteria

Relative Output of Effectiveness

420 L
450 L

+ + + + + + +
© © © © © ©o o
- ¥ N~ ©O O © o
N N N ® ™ ™o ™

Wavelength in Nanometers (NM)

« Inactivates viruses

» Kills mold and fungi X-rays
« EXxposure time is short

+ 99.99% effective

+ Proven Technology

« Exposure Risk known, “Superficial Effects" 100 200 | 280315 400 780

GUV Disinfection 254nm I— “Near-UV*” Violet 405nm K&
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How does GUV work?
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What is Inactivation?

« For mold and bacteria, doses of UVC energy may not
cause immediate cell death but the microbe will be
"inactivated".

- While some biological activity may still exist, cell
replication is impossible and no longer viable and is
harmless.

« Small doses of UV-C over time hasten cell death. As
viral particles are not a life form, we depend solely on
inactivation to rid ourselves of their impending harm.

http://www.uvresources.com/resources/fags




How does Germicidal UV
(GUV) work?

« Microorganisms are simple organic structures that
readily absorb the UVC wavelength, causing photo-
disassociation (destruction).

« A microbes DNA (deoxyribonucleic acid), is adversely
effected due to its weaker molecular bonds. In
hundredths of a second it suffers irreparable damage.
The loss of genetic instructions causes cell death and/or
the inability to replicate, rendering them harmless.

« Continuous exposure to UVC causes uninterrupted
degradation, similar to exposure to the sun, only
significantly faster.

http://www.uvresources.com/resources/faqs

UVC light destroys the DNA




Bacteria vs.

Viruses

Bacteria and viruses differ in their structure and their response to
medication.

Bacteria are single-celled, living organisms.

Viruses are not considered to be “living”. They require a host cell to
survive long-term.

Less than 1% of bacteria cause disease. Most are beneficial for our good
health and the health of Earth’s ecosystem. Most viruses cause disease.

Antibiotics may be used to treat some bacterial infections, but they do not
work against viruses.

Vaccination is the primary way to prevent viral infections. Antivirals are

not effective against bacteria.
M
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What type of lamps?
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Available Lamp @%‘ .
ITechnoIogies for GUV i O

+ Low-and medium-pressure LED Lamp

mercury vapor lamps in a fused
quartz envelope

« Pulsed xenon arc lamps.

+ LED's can provide ultraviolet light
germicidal wavelengths of 100nm
to 280nm, but are not currently
able to provide the intensity of
light needed to disinfect surfaces. : ARGON GAS

« Light emitting diodes (LEDs) and
krypton-chlorine excimer lamps,
which emit in narrow bands in
the germicidal range (UV-C), are
emerging technologies.

Xenon Arc Lamp

“ R Mercury UVC
- Lamp

Excimer Lamp

IES Photobiology Committee, Germicidal Ultraviolet(GUV) — Frequently Asked Questions in
response to the 2020 COVID-19 pandemic 4/15/2020.



I Available Lamp §
Technologies for GUV o
5
+ LEDs have been developed that emit in the UVC § = )
range around 265-280 nm 0 | W] [
200 240 280 320 360 400

) ) ) ) Wavelenth(nm)
« Operation at 274 -280 nm increases the risk of skin
and eye damage over that of 253.7 nm mercury
emission

« Many products can be found in the marketing
advertising LEDs for germicidal use; most such
advertising is false as they emit in the UVA range

» Current efficiency of UVC LEDs is below 1% i.e. very
low, but progress likely will come quickly

M
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https://www.intl-ighttech.com/products/e275-60- IES Pres. Dr. Rolf Bergman’s ppt

strip?gclid=CiwKCAjw48 71BRAEiwAbxXi2xE39KWSE13niDGd3Qjd1bm-

nmvnABINLIyUdclfemifYHBuwk71LCxoCpjwQAvD BwE



Mis-information

CE1931 Chroma Figure

e
........... )......._,......}...............},...............;............._.;................;i...............(...............{
SéO 8;) 66:0 730 780
Model: 390nm UV lamp Manufacturer: L
Test Cond:Tg=24 2Cels Ta=24.6Cels RH=60% Measure Device: Volnic X10 Series CCD Spectrum System

Test Date: 2020-3-30 Operator({Sign):
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https://hackaday.com/2020/04/15/buyer-
beware-this-led-bulb-sold-as-germicidal-
doesnt-emit-uv-c/




How long does GUV take to work?
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Complex Math, Simple Solution

Dose based on Intensity and Time

Breaking News:

- Up to now, we have reported
the Covid-19 coronavirus was
being tested withoutresults

- As of June 16, Signify and
National Emerging Infectious

Pathogen Classification 45::;?;:?:::0; DiSeqses (NE/DL) at BOStO”
(mJ/em?) . . o

Adenovirus type 15 Virus 165 UnlverSIty have Va/’dated
(B:::]ﬂ:::mhraqs spores - Anthrax spores B:tnegr:a :z Sign[:fy UV—C Iight Sources
Smosehsyprenerimn e 8 inactivate SARS-CoV-2

W ot S 2 - Asoflune 16 the dosing has
Porcine Epidemic Diarrhea Virus 25 H H

2 Porcine RZSPiratory and Reproductive Syndrome lerus 23 been dEtermInEd and IS /OM{er
I I l i}r::::;lz:coccus aureus B::Iz:ia :? than exPecred - szj/cmz Is
— Saimonellaenteriics Pacter 1 the dose required to inactivate
ryptosporidium parvum | Bacteria
I:g:)ionella pneumophila l;rotozoa 10 SARS-COV_Z to a 6—Iog kill
abies virus acteria 10
Escherichia coli- 0157:H7 Bacteria 7 Whlch IS 99.9999% effectlve_ A
Campylobacter jejuni Virus 5
Caine Parvovins Ve ; 99.99% effective dose is just
Bovine Corenavirus (BCV) Virus 3 . 2
over 15mj/cm?2.
Irradiance ~ Luminance Known Pathogen Dosages
99.99% effective Q

Confidently determine the time required to eliminate pathogens MLAZG AR
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Log Reduction or Log “Kills”

* |f a certain UV exposure kills 90% of a bacterial population
(frequently referred to as "one-log kill"), doubling the exposure
time or intensity can kill only 90% of the residual 10%, for an
overall germicidal efficacy of 99% ("two-log kill"). Likewise, a

IESNA 50% decrease in dose or exposure time decreases germicidal

efficacy only from 99% to 90%.

CR 2-20-V1

* |n practice a GUV dose of interest is 3 or 4 log-Kkills,
corresponding to 99.9% or 99.99% inactivation, respectively. To
be effective in practice, achieving two log-kills (99%
inactivation) is frequently accepted.

M
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How do we plan spaces with
GUV?
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Disinfectant Layouts

Product type and GUV quantity layouts are based on proximity to GUV, exposure
time and target pathogen

A\

We are building tools to enable clarity in applications and confidence in LA7
results to provide solutions and service U
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Applications Tools
GUV Power Guidance (coming in July)

Dosing calculations on
next pages are based on
log, Kill for each pathogen.

W
] i =

Calculated life is based on
lamp life of 9000 hours.

A\
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Dosing Calculations — Typical Applications

Private Office
Restroom
Kitchen (Large Commercial)

Classroom

Large High Ceiling Space (Foyer,
Showroom, Warehouse)

Janitor Closet

@
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[ Total Elactrical Watts

[ Elactrical Watts Par COV

1308

=
| B

e

Calculation Summary CIV Power in W/m"2
2 O Laba’
10
Scalae: 1 inch= €
DISCLAIMER RECOMMENDATION WARNING
>Obstructions in the space will ~A calibrated UVC meter is

impact predicted UVC irradiance.

> Predicted UVC levels are based
on simulated photometry in Direct
Only Method. Actual performance
may vary.

»Energy levels decrease over time.
Calculations are based on 80% of
initial energy output.

recommended to confirm the initial
energy levels and perniodic verification.

>GUV s a photobiological risk category
3 and should not be energized without
the use of PPE while in the space.

>GLV must be used with a control system
that allows for safe operation.

>GUV may cause degradation and fading

of paints, fabrics and other materials,

2000711 Comm Kitchen. AGI

‘m 69m9555|

PROJECT

Commerclal
Kitchen

CUENT

Cooper Lighting
Soiutions

PROJECT &

DATE

6/10/2020

Cooper
I
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Application — Bathroom

=]
v Sehedals D GROoPER
| cov_symbol | oty [ Tabel [RArrangesent | Oescription [ Electrical watts Fer GOV [ Total Electrical watts 1131 Highew 74 Scush
[+] |4 | 24GTR-4 | sINGLE | 24GTR-4CUV4E-R1 | 103 | 435 ;ﬂmﬁ.uma TWO 2X4 GTR 4 Ia m p
2 O %Tnlm Sumsary GUV Power in W.‘:w _— e ..“W
0.33 0.8 0.9 N.A. N.A 3
¥ 0.7 0.3 .95 3.0 13
Women's Restroom Men's Restroom ? : l :: : :
10' Ceiling Height 10' Ceiling Height e, AAH--— i .
Area - 173.63 Sq.ft Area - 155.50 Sq.ft R T I S T B T d E t d
i o B . 8 Coronavirus Xpecte
S S — y m =
0.9 D.c WA [ T 2 .
0.9% D.3 4.9%0 9.00 3
e Q.2 Run Time = 90 sec
. : s 2 Q:
o Y = = Total 1.2 [N] N_A oA A Lo
l O ~ < B am_Wockplane 1.3 0.G WA N A 3 0_5
a . i 2 ar | .
: 0% L O GUV source life
B N )/ v s
St Joo [ o 1) [4b.1 expectancy > 25 years
‘/--._,.,‘_ . 2 2.3 W
7| Ifﬁ' \ b
I |
O \ ) [ PROJECT:
COMMERCIAL
RESTROOMS
la: 1 inch= 4 Fe. T ———
CLIENT:
COOPER LIGHTING
SOLUTIONS
DISCLAIMER
> ions and shadows will impact
predicted UVC efiiciency.
) >Predicted UVC levels are based on simulated
k. ! photomety in Direct Only Method.
T . >Enargy levels decrease over time. Caloulations PROJECT #:
iE are basad on B0% of initial enargy outpet.
0 AN E :
SA '3%%” dad to DATE:
cordrm the mtal erecgy bveis and percdc 6/9/2020
= yggv”?fmwmang 3and
-+ Mmbemug‘udumlw?wﬁkin REVISIONS
#he room.
>GUV must be used along with a control system s
R #hat only allows operation when sale. .
1T T LT :
n []
5\
SCALE
DRAWNG:
= Cooper
2000711 Commercial RR.AGI |
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Application — Fitness Center

]
L]
GUV Schedule O“..’E'L" SIX 2X4 GLR
GUV Symbol | Qty Label Arrangement| Description Electrical Watts Per GUV Total Electrical Watts s
-] € 24GLR SINGLE 24GLR-3GUV4-5361I-R1 91 546 Narsber - (770} 054283
rm Addme
- - VKT Lizb-ghopborio-ad
Calculation S ry GUV Power in W/m*2 Copulifirgern
Label Avg  |Max |Min |Avg/Min ——
Weight 0.186 | 0.330] 0.000| N.A. "
_ o Influenza Expected Run
30 o Weight 0.057 | 0.160| 0.000] N.A. [TTES
- Weight 0.041 0.112]| 0.000| N.A. = . .
We ight 0.057 | 0.160| 0.000]| N.A. n.& In = 11 min
; We ight 0.048 0.160| 0.000| N.A. oW
) b We ight 0.226 0.432| 0.000| N.A. =
- -4 g
i i< Bl Luminaire Location Summary og G U V I'f
§
- LumNo 1 X Z 9'x'xent Tilt SO u rce I e
o S 1 24GLR 23 10 30 0
;_ 2 24GLR 23 10 50 0
s T0—Ts0To expectancy > 25 years
] - 1 24GLR 5 10 30 0
1 ; : 5 24GLR 9 10 30 0
o e & 24GLR 9 10 90 0
. ———
0 Y e oo Room Surface Summa
O st S Room Color | Reflect. Weight Room
Weight Room 0.10 45 x37x 10
| | | 0.10
0 10 20 30 40 0.10
0.10 CLENT:
0.10
. 0.10 Cooper Lighting
DISCLAIMER
»Obstructions in the space wil
impact predicted UVC iradianca.
>Predicted UVC levels are basad
on simulated photometry in Direct
Only Method. Actual performance
may vary.
>Energy levels decrease over time.
Calculations are based on 80% of
initial energy output.
RECOMMENDATION
>A calibrated UVC meter is
recommended to confirm the initial
energy levels and paricdic verification.
PROJECT &
WARNING
>GUV is a photobiological risk category 2000711 Weight Rogm
3 and should not be energized without DATE:
the use of PPE whie in the spacs.
>GUV must be used with a control system 6/11/2020
that allows for safe operation. -
>GUV may cause degradation and fading L A Z R
of paints, {abrics and other materials.
el 57 ASSOCIATES
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Application - Kitchen

| Elactrical Watts Par COV

[ Total Elactrical Watts

|
1245

Calculation Summary CIV Power in W/m"2
Labal

|

X
K
K
x

11

113
Wall &

Il

I Wa ToEaTl

BEEEEEE

_L_Workplana

impact predicted UVC irradiance.

»Predicted UVC levels are based
on simulated photometry in Direct
Only Method. Actual performance
may vary.

»Energy levels dacrease over time.
Calculations are based on 80% of
initial energy output.

recommended to confirm the initial

energy levels and pariodic verification.

3 and should not be energized without
the use of PPE while in the space.
>GUV must be used with a control system
that allows for safe operation.
>GUV may cause degradation and fading

Luminaire Location Summary
10 ___ [T X T TTIeRE [TIE
— EE 1 10 0 0
— 3 10 o 3
===k - T g
3 : : 3
[3 3 30 [
3 70 T
8 i0 [
7 1T T
0 10 0
— 0 T
Scala: 1 inche & Ft.
;S: i £ J {d U B
84%07(.38¢ §.53¢ Lade ‘alsi7io.s .53 0316/0. %89 0.
= (PSR T " 54, AN DR
alzaaln 2. 0524 2. 000
R 1
% p.sas olea0 (0.4 3 ].824 8. 548 VA
ieantos NI 2t e
iz 0.6t 4,594 | L] 53 .510 04318 |0.5b0 G,
|
E OET n.c}x ot 4409850572 .59 Dlse (.87 1.
ol L . g
———= —= ‘-“
DISC[AIMER . RECOMMENDATICON WARNING
>Cbstructions in the space wil >A calibrated UVC meter is >GUV is a photobioogical risk category

of paints, fabrics and other materials,

2000711 Comm Kitchen. AGI

—
@ ooee

1121 Highwosy 74 South
Poacherwe Cay, CA 30000
Narsber - (770} ADe-4523
Erval Addwm

MKT. . 3
=m

\@ C9m9555|

PROJECT:
Commercial
Kitchen
CUENT

Cooper Lighting
Solutions

PROJECT &

Fight 2x2 GLR

Salmonella Expected

Run Time = 10 min

GUYV source life
expectancy > 25 years

A

LAZ
socC

>
(7]
>
-
m
w A



Application — Classroom

GUV Schedule

GUV Symbol [ Oty | Label | Arrangement Description [ Electrical Watts Per GUV | Total Electrical Watts
[=] 4 | 24GTR-4 | SINGLE | 24GTR-4GUV4-R1 | 109 | 436
Calculation Summary GUV Power in W/m*2
30 Label Avg Max Min Avg/Min| Max/Min| Grid Z
] Classroom_Floor 0.32 0.640 |0.017 ]| 18.5 37.65 0
Classroom _Wall I 0.15 0.255 | 0.038 | £.05 6.71 1
Classroom_Wall 2 0.12 0.242 |0.026 | 4.69 9,31 1
Classroom Wall 3 0.12 0.202 | 0.038 | 3.08 5.32 1
Classroom Wall 4 0.11 0.242 | 0.000 | N.A. N.A. 1
Classroom_Workplane 0.41 0.945 | 0.000 | N.A. N.A. 2.5
20
Room Surface S ry
Room Label Color| Reflect.
Classroom 40 x 30 x 10 Floor . 0.10
Wall 1 | N
Wall 2 0.10
10 Wall 3 0.10
] Wall 4 0.10
Ceiling [ ] 0.10
Classroom 40 x 30 x 10 TYPICAL ROOM
10-10-10 REFL 10' CEILING AREA
o _J - wall height = 10 Area = 1200 sq.ft
3.1
[ I I I |
0 10 20 30 40
DISCLAIMER
>Obstrucsons and shadows wil impact
pradictad VC efficiancy.

>Pradiciad VC levels are based on simulated
photometry in Direct Cnly Method.

>Energy lovals decrease aver time. Calculations
are based on 80% of initial energy output.

RECOMMENDATION

A calibrated UVC meter is recommended to
confirm the initial energy levels and periodic
wverification.

WARNING
>GLV is a photobiological risk category 3 and
should not be energzed withcut PPE whils in

the room.
>GUV must be uzsed along with a control system
that only allows cperation when safe.
>Degradation and §; of paints, fabrics and
other maternials i pos .

2000711 Single Classroom R1 Direct.AGI

nn L"-~ 74 Scuth
Puachizes Gy, CA 32005
Norrber : 700

Eread

Lighting Solutions

g
: | (?) COOPER

CLASSROOM

CLIENT:

COOPER LIGHTING
SOLUTIONS

PROJECT &:

05/21/2020

AEVISIONS:

DRAWNG:

Cooper

Four 2x4 GTR 4 lamp

Influenza Expected
Run Time = 14 min

GUV source life
expectancy > 25 years

»
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Application — Foyer, Showroom, Warehouse

famee ]
O PoPR
Zues,
EREES Three 2x4 GH 6 lamp
el /> oyt
; C ' E d
- (rs oronavirus Expecte
E]
E —~ 8%. Run Time = 15 min
c
- 2
- Qs :
2
i 258, O GUV source life
= b f
b g expectancy > 25 years
;Lﬁ_ ‘
: _—
; PROJECT:
0 ] ! o St i o v = e Vi Ca & o Small Warehouse
- s . = : T 4O
| [ | | _ |
0 10 20 30 40 50 60 70 CLIENT:
Cooper Lighting
cala: 1 inch- 8 Ft. Solutions
= ; = ' :
: o s RS SR e s ; ,
: b s of B s A \ RS : ?&:ﬁﬁwmum Fmpact
RN " . A : predicted UVC sfficiency.
~ e g 4w dond EX ORI (P STV RS S O »Predicted UVC levels are based on simeuated
- B e &”&m’ar&ﬁ&z’f’m‘mmn
:"' ‘. ' it are based on 80% of infal enargy cuput.
= L 1=t " RECOMMENDATION
I i e 3 2 A O A i 1 .-Acqﬂ:rmed}.!\i(:‘mwurecommdqdhp
;i = = e ~ 447 confirm $he inisal energy levels and periodic
51 b n K verificasion.
= e T e e ! PROJECT -
eyt s - -t WARNING
ioin - —ma— : - >GUV iz a photobiclegical risk o 3anrd
e - - - should not be energzed without whie in
. the room. DATE:
e w9202
>Degradation and fading of paints, fabrics and
other materials is poasible. SCALE
DRAWNG:
Cooper LAZ R
2000711 Small Warehouse.AGI .| ASSOCIATES




Application — Janitor Closet

|

9 COoPER )

1121 Highway 74 South
GUV Schedule Nt 03, O ne 4 G S L
GUV Symbol [ Oty | Label | Arrangement | Description | Electrical Watts Per GUV [ Total Electrical Watts Erval Addums
——= 3|1 | GSL-1 ST | SINGLE | GSL-1GUV4-R1 | 31 | 31 m,m""@

expectancy > 16 years

Calculation Summary GUV Power in W/m*2 e—
Label_ . Max Min Avg/Min | Max/Min | Grid 2 d%
srito oo LLi £ Anthrax Expected Run
o222 12 % :
Oz Time = 1.5 hours
0.280 |0 N.A N.A. N. A g
0.221 |0 N.A. N.A. 3.5 051
Elevator U .
=it B — GUV source life
Area = 30.00 Sqg.ft g
|

PROJECT:
.
Jantitor Closet ’-\‘ ~
AL
CLUENT:
Cooper Lighting
Solutions
=
: DISCLAIMER
>Obstructions in the space will
’ impact predicted UVC irradiance.
L 19¢ (0.1 »Pradicted UVC levels are based
on simulated photometry in Direct
Only Method. Actual performance
= ol [ may vary.
gty E1 e g o R o »Energy levels decrease over time.
=] [} it e ok 1= Calculations are based on 80% of
4 T PR [ L5 initial energy output.
k ] RECOMMENDATION
] >A calibrated UVC meter is
recommendead to confirm the indial
{ anergy levels and periodic verification.
PROJECT &
WARNING !
>GUV is a photobiological risk category Janitor Closet AGI
E 3 and should not be energized without DATE:
the use of PPE while in the spacs. 6/10/2020
>GUV must be used with a control system
Lodacdd that allows for safe operation. SOME
e >GUV may cause degradation and fading
of paints, fabrics and other materials.
DRAWNG
Cooper LAZ
ASSOCI

>
-
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What about controls for
GUV lighting?

UL1598, it’s new! But it’s not.
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Examples of current germicidal UVC devices

Type of UVC Device

Sample
Image

Environment

Assessing the risks

Products that UL will
certify for safety.

Products that UL is unwilling to
certify for safety due to high risk.

Safety Certification(s)

Consumer

Commercial

typically 2.1m (7 feet) from floor

Unlike typical luminaires, these have construction features that direct UV energy
away from the occupied space

m:::m::‘e:g:mthe :: _:, Consumer |\, is NOT contained - not safe for 2 home setting NOT eligible for certification for consumer use
home @' w There is too great a risk that people and pets could accidentally be exposed to UVC
and be injured, and ozone may be emitted. The exposure dose to people can be far
Personal portable sterilizer/wand j\ Consumer | above accepted levels and can cause injury. Integral timers or proximity and NOT eligible for certification for consumer use; for
Marketed to be hand held and s orientation sensors pose concerns with accuracy and reliability of these safeguards., | commercial and healthcare applications contact UL
moved over surfaces to sterilize @ as well as opportunities for misuse or bypass to discuss
H use aircl s with £ Consumer UVC is contained UL 507 for electrical investigation; standard includes
mmég?m;ﬁ;\;coﬁces = % g " The UVC source is inside the product enclosure and a safeguard disables the UVC gzgc;"ler';il;?o;eig;g éiecna'nle::ssefsc;rml.le\’/]i basediontANSE
H= when an access door is opened

Portable and stationary UVC Consumer UVC is contained UL 73 for electrical investigation; includes personal
sterilization boxes 23 and s . . injury requirements for UVC based on ANSI RP-27 for

% Commercial | The UVC source is inside the enclosure; opening the door will disable the UV source. | photobiological assessment. UL 62368-1 (or 60950-1)

@ Testing would ensure that any ‘UV leakage’ will be within safe exposure dose limits may-also apply.

Upper room (UVGI) - «~ | Commercial | UVC containment is achieved based on product design features plus site safeguards @for electrical investigation
Mounted out of eas - W

IEC 62471 for photobiological assessment

Health Care

Commercial/industrial heating &
ventilation

May also be found in home
settings

Commercial

UVC is contained inside the air duct and not visible

Access is restricted to qualified personnel during installation and service. The design
also includes other product safeguards such as ON/ OFF switch and interlock switch

UL 1598 (or UL 153) and UL 1995 for electrical
investigation; UL 1995 includes personal injury
requirements for UVC based on ANSI RP-27 for
photobiological assessment

Water treatment
UVC disinfects the water as an
alternative to chlorination

Commercial

UVC is contained inside a water vessel and not visible

Access is restricted to qualified personnel during installation and service

UL 979 for water treatment equipment

ANSI RP-27 for photobiological assessment

Ballasts, LED drivers, UVC
sources, controls, sensors, etc.

discuss the specific use and design, and intended operation (within luminaires or
only within equipment designed specifically for germicidal applications)

Mobile UVC sterilizer/ Healthcare | UVC containment is achieved by limiting access to the space so people are not In healthcare settings - UL 61010 for electrical
equipment sterilization and _ present during operation investigation; the standard references IEC 62471 for
Commerdial |, Jddition, the equipment includes reliable safeguards and is operated by staff photobiological assessment to address personal
@ with training for its proper use injury concerns for UVC
< In commercial settings - UL 73 for electrical
By ||| el investigation; standard includes personal injury
requirements for UVC based on ANSI RP-27 for
@ photobiological assessment
Permanently installed/hybrid ——| Healthcare | UVC containment is achieved based on product safeguards, trained staff and site UL 1598)for electrical investigation
lighting systems ;} and safeguards
Have UVC or UVC and regufar é é é Commercial IEC 62471 for photobiological assessment
lights
UVC mobile units g Healthcare | UVC containment is achieved based on product safeguards, trained staff and site UL 61010 for electrical investigation; the standard
Used to decontaminate surgical Vv s safeguards references IEC 62471 for photobiological assessment
equipment between procedures S to address personal injury concerns for UVC
UVClamps and com, WV Components | Components for use in UV devices and lamps (bulbs) can be certified; contact UL to Multiple, as applicable

Always follow device labeling and manufacturer recommendations for appropriate settings, use restrictions, recommended PPE (if
applicable), and required training. Don't see your product type here? We can help. Contact us today.

Empowering Trust®

“Containment”
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UL Certified System

.................

CERTIFIED

SAFETY

Germicidal UV
System
! M
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1. Control Panel

(%> COOPER

Lighting Solutions

1. Control Panel

* Available in medium (16 inputs) and large (24 inputs).
* Aninputis a pushbutton wired back to the control panel.

* One User Station can be wired into the control panel.

* Integrated timer mechanism
*  Maximum 6 hours.

*  120-277VAC
* 120V- 1900W max
*  277V-4400W max




2. User Station

i

2. User Station

2 staRtr  Jeeaoy 5 co

Fits in double gang
wallbox

. Selector switch- provides power to

pushbuttons and magnetic sensors

. START LED- indicator to show if power is

being supplied

. READY LED- to show the user all

pushbuttons and magnetic sensors are in
the closed position.

. Keyed momentary switch- to turn the GUV

fixtures on. allows authorized personnel to
operate the system

. GO LED- letting the user know the GUY

fixtures are on

(%> COOPER

Lighting Solutions
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3. Clearance Pushbutton

3. Clearance Pushbutton

*  Fitsin single
gang wallbox

[
|
1
1
|
" «  Placed inside and outside :
the room to be disinfected. :
GUWV ROOM i
CONTROL «  Ensures the user walks the :
space and checks for |
occupants. :
i
*  |lluminates when the button :
is engaged. |
|
‘ . IPB5 rating I
[
.
' «  Fits into standard single :
gang wallbox !
|
[

(%> COOPER
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4. Magnetic Sensors

4. Magnetic Sensor

* Placed on any point of entry
including doors and

windows

*  ULS0E rated built in triple
redundancy

* Coded magnetic actuator
cannot be defeated

* P67 rating

(%> COOPER

Lighting Solutions
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How it all connects...

Block Diagram:

GUV
Control Panel

START READY GO

o .-
8 Cond.
Oass2

GUV Clearance
Pushbuttons

Controller ————J»

Power

4 Cond. 4 Cond. 4 Cond.
Class 2 Class 2 Class2
GUV Control Panel

Contact Closure
Switches

A A

A

2 Cond,
Oass?2?

— GUV

Branch Circuit

(%> COOPER
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Essential Safeguards - Generic Example

Open space - areas not enciozed completedy on ol sides if il doors and windows are dased. Not
zuitadle for GUV uminaires.

Cosed space — areas that can de completely enciazed and 8 boundary defined.

Doors - reliadie enclosures with common door matenals such as wood, metal, opague plastics.
Windows — standard wincow glaszs biocks UVC emizsions

Openings —openings that are not for doors/windows with an example of 2 food service window
opening,

Partitions - & wall feature potentially cresting an alcove.

Gates - Interiocked areas without a coor (not commonly wzad - specal cases only)

Alcoves — Areas not eazily seen when verifying no one is prezant in the cleaning zone
Hallways - cpen areas conpecting rooms

Startup zone - location cutsice of enclosed, raciated ares

Trained user — Person trained the exposure risks, operating the system,

verifying Upon cleaning No one i in the dleaning 20ne and is responsibie for
ceactivating the system when done deaning.

Commissioner — person who venfies system is operstionaland vaicates all

push-buttons and inmteriocks operate as intenced upon instalistion

Maintenance - mpmp.wwnlﬁomﬂ.mcm]

Interfocks — eszential safety component for the syztem. LN

Push buttons — Puzh button switches when pushed iatch the ciesning drost relays @

Des'nnqwrmtenu-.

+ Al doors and windows into ciosed space cleaning zone have interiocks

* Openings are considered in terms of creating open spaces and clozed spaces

* Startupzone iz outsice of the dozed space and behind an interiocked coor

*  Windows that can open are interiocked

* Any areas that creats an alcove or nook shali have push button activator places

* Conzider the cleaner’s inspection of the space for adcing additional push button switches
|permanentsy placed furniture or equipment)

+ For bathrooms piace 8 push button in all ztalls or partitioned areas, if it's an area where water
could splach such 3z 8 shower we reguire & wet rated switch

* For rooms that experiance high leveis of humicity we require Damp rated Interiocks/Push buttons

*  Alinteriods must be ciozed, il switches must be activated for the system to sctivate. Consider
ladeling the interiocks and switches for local instructionsl purpaszes or developing a training guide
for deaners

Scene
ManualiCentrol Alcove

Door

Startup Zone
Hallway

Inner room Wall

Closed space, Cleaning
zone

Partition

———

n a3 —annw 0O

Window/opens Window/does not open



Initial Product Offering
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Intoducing Fail-Safe GUV Disinf l
fy .

Fail-Safe Disinfection Solutions are "
Germicidal UV enabled fixtures
that can be used to
Disinfect surfaces, things,.and
spaces.

.OOPER

Lighting Solutions



The 254nm GUV Engine




Fail-Safe
GTR Germicidal UV Troffer

Product Certification

C 1K1/

e

Germicidal UV Disinfection Troffer
2'x 4' Product Features

GERMICIDAL

UV F  NEAR DISCOMNECT

Typical Applications

Retail * Industrial « Commercial « Education

Top Product Features

* Designed to use the latest in Germicidal UV lamp technology

* Available in 4 and 6 lamp configurations

* Open design to maximize Germicidal UV Disinfection distribution K&
* Wireguard optional on all fixtures A

* Compatible with standard grid ceilings it drenly

 Drywall kit available @ COOPE

Lighting Solutions



Fail-Safe

GLR Germicidal UV Louvered
Recessed

Product Certification

Product Features
GERMICIDAL

WU/

Germicidal UV Disinfection
2'x2'and 2'x 4'

Typical Applications

Retail « Commercial * Education * Hospitality

Top Product Features

* Designed to use the latest in Germicidal UV lamp technology
* Available in 2x2 and 2x4 sizes
* Open design to maximize Germicidal UV Disinfection distribution K&

* Louvered design for aesthetic appeal

* Compatible with standard grid ceilings it drenly
* Drywall kit available @ COOPE

Lighting Solutions



Fail-Safe
GUC Germicidal UV

Undercabinet

Germicidal UV Disinfection Undercabinet

2'and 4

Typical Applications

Commercial * Industrial « Education * Retail

Top Product Features

Designed to use the latest in Germicidal UV lamp technology
Available in 2' and 4' lengths

Front face to keep germicidal energy on workspace

Low profile unobtrusive design

Specially designed reflector to maximize germicidal energy output

Product Certification

Product Features
GERMICIDAL

Wmm

A\

MLAZGAR

ASSOCIATES

(9 COOPER

Lighting Solutions



Fail-Safe Py
GSL Germicidal UV Striplight /‘»{

Product Certification

F(C Is10
B
Germicidal UV Disinfection Striplight

1 or 2 lamps, 4' E Product Features
S GERMICIDAL

WU/

Typical Applications

Retail « Industrial « Commercial * Education

Top Product Features

* Designed to use the latest in Germicidal UV lamp technology

* Available in 1-lamp and 2-lamp configurations

* Can be surface mounted or suspended AK&

* Optional Wireguard to protect lamps from damage MLAZGAR

* Narrow design for size-restricted applications @ COOPER

Lighting Solutions



Fail-Safe
GH Germicidal UV High Bay

Product Certification

+STEL,

C IS0

o..-n ,\"

Germicidal UV Disinfection High Bay

6 or 8 lamps Product Features

GERMICIDAL

UV F  IMEARDecoweECT

Typical Applications

Retail * Industrial « Custom Chambers * Large Open Spaces

Top Product Features

* |deal solution for large area UV Disinfection
Designed to use the latest in GUV lamp technology — will accommodate 6 or 8 germicidal lamps

Can be used at lower mounting heights for rapid disinfection K&
Can be used at higher mounting to disinfect a larger surfacearea A
Excellent solution for use in disinfecting Retail and custom enclosures

MLAZGAR

ASSOCIATES

(9 COOPER

Lighting Solutions



Once BioShift Pass-Thru

Maximizes bio-security protocols

Kills a majority of viruses in a recommended
five-minute disinfection cycle

Rugged shelving supports heavy items

Provides an effective disinfection option
where no other methods exist

Digital LCD display with count-down timer
and lamp maintenance log

Pass-through lockout protects against
accidental exposure

Heavy-duty stainless-steel chamber

Easy-to-use, one button operation

Chemical-free disinfection

32




| keep hearing about
222nm?
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222nm Concept

Proven? In use for 30+ years Theoretical - 1 published study | Proven vs. unproven technology
Power Uses 40% of the power to Uses 4% of the power to You need 10x the power to get
Needed generate disinfection radiation | generate disinfection radiation the same disinfection levels
Energy A (6) lamp fixture consumes A comparable fixture consumes | You need to spend 2x to 10x on
: 216W or 0.072kWh over a 20 450W to 2250W, or 0.15kWh to | energy to get the same
Consumpt'on min period 0.75kWh disinfection levels
. Average sell price for an .

Average sell price for a (6) lamp ' Price to valuedoes not make

Price fixture: $300 ;c;gh;loent fixture: 53,000 to financial sense
R 28 You can buy a 254nm fixture Far-UV 222nm fixtures not You need to serve your customer

Availability

TODAY available for sale yet NOW

3 Claims that it’s safe but many
Safe N;t:‘fteut;:::i:\'f:;:‘ed?;oc:le e studies point its ability to Both unsafe unless used with
a ty ru orair) penetrate moles, freckles, etc. safeguards
PP ond cause harm




So What Do | Do Next?
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Next Steps

Educate Yourself

Engage the Market - talk to customers,
determine market need

Qualify Opportunities - curiosity verses real
desire to implement

Quantify Applications - gather information,
contact your Cooper Lighting representative for
help.
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= 'FafiI-Safe GUV Micro-Site
- cooperlighting.com/guv I —

About Us | Cooper +Signify Greater Together

(9 COOPER

Viruses, meet your match

Fail-Safe GUV Disinfecting Solutions

GUV Technology | What is GUV Simplifiied

CONTACT AN EXPERT

Applications | Use Case Scenarios

Products | Phase | Initial!

FAQs | IES — GUV, Cooper Solutions

\\\\\

Contact Us | Lead Capture Opportuniti €S



Real-world Apgiitations

| -\
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Gather as much information as you can

|dentify what you want to disinfect — air /
surfaces / things

|dentify what viruses / bacteria / etc you
are targeting

technology, you
s
. drawing of the space as well as a RCP
IR
ontact you local rep agent to start the
application team rolling

The best results come through proper application design!

(%) COOPER

Lighting Solutions
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Questions?
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