


A Canadian company founded in 1995

A Develops & Markets proprietary Ultraviolet Air | 1
& Object Purification Systems

A Manufactures complete line of UV systems for:
Residential

Commercial
Institutional
Medical
Military Applications
A Global leader in Ultraviolet Air & Conti T
Object Purification
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- Buildings are built tight &
insulated to combat energy loss.

- As a result, biological & chemical
concentrations continually rise
within the buildingods

- Residential homes & commercial buildings
face a myriad of IAQ issues from not bringing
in enough outside air to poor being brought in
from outside to garbage room odors,
biological contaminants and VOC off-
gassing to name a few.

- A dirty coil loses efficiency making
the system work harder while
negatively i mpacting 1

IAQ.



Filters:are NOT Air. Purifiers

Although a filter is effective in TRAPPING particulates, it is not effective on
biological & chemical contaminants. Forthe mostpartn f 1 | t er s ar
effective in trapping bio-chemical contaminants as tennis
rackets are on j :

@Y%

A filter is designed to trap particulates
in the air and the UV air purification
system will destroy the bio-chemicals.

A UV air purification system is one
piece of a Complete IAQ Puzzle
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smog cooking odors cigarette smoke & odors

pet odors & dander VOCs & chemicals allergy & asthma triggers sick building syndrome
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Ultraviolet Light

The Sun purifies the Earthos
with Ultraviolet Light.

Ultraviolet-C (254 nanometers) & Ultraviolet-V (187
nanometers)

light destroys the biological & chemical contaminants
within our atmosphere.

Sanuvox High-Intensity UV Lamps produce the same UV-
C & UV-V Light the Sun produces bringing the same
purification process into the building.

400 nano- 700 nano-
. meters meters
Ultraviolet Wavelength
Uv-A 315 t0 400 nm Human Eye Response { i
Uv -B 280 to 315 nm ‘
uv -Cc 200 to0 280 nm GRS R 10,000 nano-meters
187nm, 254nm 10 micro-meters
uv-v 100 to 200 nm I
coRiic and X-rays Ultraviolet  Visible Infrared Heat Radio Waves -

gamma rays

~#— decreasing wavelength increasing ——m=



UVC Germicidal Ultraviolet wavelength (254nm) is effective in
penetrating the cell membrane breaking the DNA structure of a
micro-organism. DNA sterilization inhibits reproduction.

Micro-organisms such as mold,
bacteria & viruses will be
destroyed with the required
concentrations of germicidal
energy.

Before

Incoming
UV Photon

Ultraviolet radiation can damage DNA by
distorting its structure. Credit: NASA's Earth
Observatory/David Herring. Image courtesy of
WWW.nhasa.gov




UltravioleUVV . OxidizinQight

UVV Oxidizing Ultraviolet Wavelength (187nm) is effective as an oxidizing
reactor.

UVV produces activated oxygen atoms that react to chemicals, odors and
VOCs degrading them by successive oxidation into odorless & inoffensive
byproducts.

Effective at destroying
chemical contaminants such
as cigarette smoke,
formaldehyde, solvents,
diesel fumes, odors & VOCs



|AQ Eechnologies

, Pollutant Remediation
Examples Technology

Solvents Absorption on activated charcoal
Formaldehyde Thermal oxidation

YOO UV-Photo-oxidation
Germicidal chemical products

Biological . UV Sterilization DNA

Chemicals
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ASHRAE & UV:Past; Present & Fut

<2005 IUVA (International Ultraviolet Association) was the predecessor to ASHRAE

“ 2005 AHRAE Technical Group (TG)2.UVAS

TG2.UVAS Scope i TG2.UVAS is concerned with all aspects of equipment and systems

that utilize ultraviolet radiation to destroy or de-activate chemical and/or biological air and

surface contaminants in HVAC systems and indoor spaces, including, but not limited to,
effectiveness, safety, mai nt enance, and ecor

This resulted in the inclusion in the 2008 ASHRAE Handbook of the Chapter 16 titled:
UV Lamp Systems

Research Project 1509-RP Study the degradation of Typical HVAC Materials, Filters and
Components Il rradiated by UVC Energyo awardec
Final report planned for January 2011 at the Las Vegas Winter Conference.

2005 - ASHRAE SPC 185 formed

2010: Chapter titled: Ultraviolet Air and Surface Treatment
Applications to be included in the 2011 ASHRAE Handbook.

Moving Forward:

More Research Projects and RTARS.

“Expanding the knowledge base of UVC



../ASHRAE PRESENTATION/ASHRAE Handbook 2008 Chapter 16 UV.pdf
ASHRAE Handbook 2008 Chapter 16 UV.pdf

Concept=Bring UNside

1- UV irradiation of INDOOR AIR

Destruction of Bio-contaminants
(bacteria, mold, etc)
Elimination of their associated odors

2- UV irradiation of surfaces (objects)

Sterilization of heating
and cooling coils



Tl M EThe greater the exposure

time (contact time between the
contaminant and the UV source) the
more UV energy can be delivered to the
contaminant resulting in a greater Kill

Rate.

| NTE N SlTMe greater the

intensity (strength of the UV source) thi
more UV energy can be delivered to the
contaminant resulting in a greater Kill




MaximizeJV Effectiveness

There are many types of UV Lamps, these include: Hot-Cathode, Cold-Cathode,
Regul ar I ntensity, Hi gh I ntensity, Ama

Although there are different types of UV Lamps, one thing is certain, ALL UV
energy can BENEFI T from a few Ahel pful
the effectiveness of the UV light produced.

1. The Ultraviolet Source

2. Dwell Time

3. Reflection




Heavy Duty
Filaments
guarantees long
Lamp life

Proprietary ‘J’ Shape Lamp
effectively mimics two
Lamps

T~

Proprietary Mercury Vapor
Gas Mixture (MVGM)
produces the most stable,
cleanest burning Lamp

Hot Cathode Pure Fused Quartz
Glass Guarantees the highest
quality, cleanest mineral glass

and highest efficiency

High-Intensity 19 millimeter
one UVC Germicidal 254nm / UVV Oxidizing

Proprietary Splice: This is
where the UVV Glass is
fused to the UVC Glass.
The UVC Glass makes up
90% of the Glass surface.
UVV makes up 10%

Internal Alumina
Coating (IAC): Prevents
Solarization of the
Lamp & increases
stability




Dwell TimeKill Rates

Dosage of UV-C for complete destruction (uW-sec/cm?)

BACTERIA
Agrobacterium Lumefaciens®
Bacillus Anthracis*(Anthrax)

Bacillus Anthracis Spores*(Anthrax)
BaciHus Megatherium Sp. (Veg)®
Bacillus Megatherium Sp. (Spores)*

Bacillus Paratyphosus*
Bacillus Subtilis*

Bacillus Subtilis Spores*
Clostridium Tetani®
Clostridium Botulinum*
Corynebacterium Diphtheriae*
Dysentery Bacilli*
Eberthella Typhosa®
Escerichia Coll*
Legionella Bozemanii*
Legionella Dumoffill*
Legionella Gormanil*
Legionella Micdadei*
LegioneHa Longbeachae*
Leglonella Pneumophfia

(Legionnaire’s Disease)
Leptospiracanicola-
Infectious Jaundice®
Leptospira Interrogans®
Micrococcus Candidus*
Micrococcus Sphaeroides®
Mycobacterium Tuberculosis*
Neisseria Catarrhalis®
Phytomonas Tumefaciens*

Streptococcus Lactis*
Streptococcus Pyrogenes”®
Streptococcus Salivarius®
Streptococcus Viridans*
Typhoid Fever*

Vibrio Comma (Cholera)*
Vibrio Cholerae*

MOLDS

Aspergillus Amstelodami*
Aspergillus Flavus®
Aspergillus Glaucus*
Aspergillus Niger (bread mold)*
Mucor Mucedo*

Mucor Racemosus (A & B)*
OQospora Lactis*
Penicillium Chrysogenum*
Penicillium Digitatum*
Penicillium Expansum*
Penicillium Roqueforti*
Rhizopus Nigricans (cheese
mold)*

VIRUS

Adeno Virus Type llI*
Bacterlophage (E.Coli)*
Coxsackie A2*

Infectious Hepatitis*
Influenza*

Rotavirus*

Poliovirus®

Variola** (Smallpox)

8,800
4,200
4,200
3,800
4,100
6.500
6,500

77,000
99,000
88,000
330,000
77,000
35,200
11,000
56,000
88,000
22,000
26,400
220,000

4,500
6,600
6,300
8,000
3,400
24,000




Dwell TimeParallel

DUCT SYSTEM

BACTERIA
x DESTROYED

B

% Vvrus '
DESTROYED

SPORE
DESTROYED

PARALLEL IN THE DUCT
’ EEEEEEEEEREENRI) DWELL TIME
PARALLEL TO AIR-FLOW W creria WITH UV ENERGY

—

VIRUS
#) SPORE

BACTERIA
e iSRRG o ]
EEEEEREEREEAN EEEEEEEREEESN VIRUS
ACTIVE (not enough UV exposure) SPORE
EEEERER LR B N BN NENNENRNESHSSESRZSESSESRSESRSESRSES-RSESESSSENESSNRLRNRHN! ACT'VE
(not enough UV exposure)
PERPENDICULAR IN THE DUCT,
PERPENDICULAR TO AIR-FLOW DUCT SYSTEM

EEBEWDIC



Reflection

-Direct virtwually 100% of
where needed most

- Protects the UV Lamp from air buffeting (air striking
the UV Lamp) which results in better efficiency

- Dramatically increases Lamp life

- Allows the Lamp to be self-cleaning by directing UV
back on itself burning off the bio-aerosols that adhere
to the Lamp surface

- Protects plastics and rubber from dangerous UV
exposure

-Supports Lamps that may
protecting them from breakage




TheQuestion: Alr.or Coil?

Destroy bio-chemical contaminants
circulating through the facility

Destroy mold & other microbial
growth on the coil & surrounding areas.
Improve energy efficiency by maintaining a clean coil




Residential Coll

- A cost effective means to treat the evaporator coil destroying mold and
other biological contaminants and their associated odors.
- Various mounting scenarios. ~

Saber GENIUS 24V | 110V Features

- Back-Lit 3" LCD Display provides real time system
status and important user information

- 24V & 110V with incl. step-down transformer

- Intelligent Voltage Protection (IVP) to protect
the equipment

- Quick & Easy installation, Just plug & play

- 1 year warranty

- Optional Remote Kit available

- Free second UV Lamp included

TR
..........

Saber 24V Features

- Electronic 24v Low Voltage Ballast
- Multi-Bracket for various mounting scenarios

- Weather resistant remote cable

- Kit includes: ballast, 5ft wire set, hardware and
cotton gloves

»
7.

o



Residential / Light-CommerciaDunct LU\ System

Contaminated air l
enters the Sanuvox R+ |
parallel to the UV Lamp_~

increasing contact
time with the UV
energy

The Turbulator spins
and mixes the air
around the UV 'J’

Lamp

The UVV Oxidizing
section of the Lamp
first destroys
chemicals & odors

Hinn

The UVC Germicidal

section of the Lamp
then destroys the

biological contaminants

The Al
Reflector Chamber
directs the UV energy
for optimal purification

The treated air then
circulates through the
home

{

4

Ventilation Duct

Whole-Home Air Treatment

Dual-Zone UVC / UVV Lamp

Biological Destruction

Chemical Oxidation

Patented Process

3” Status Display

3 Year Replacement Warranty incl. UV Lamp
Leader in Indoor Air Quality

Tested & Published results

Sanuvox uncompromising quality
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www.sanuvox.com

Pat i

‘ Sanuvox Process
- Turbulator
- High-Intensity UVC/UVV
*J' Lamp (18" arc length)
- Self-Cleaning, no
maintenance

3 Year Lamp Life ' Microprocessor
) ; . controlled Thermistorto
(1096 Days) | f - automatically tieakthe air LINGERING ODORS

120/220V
Auto-Sensing
Smart Ballast

Aluminum ————O
Sterilizing /
Oxidizing Chamber

. i low or down-flow; the R+
5/8" Slim Fit —Q,- rilizing / Oxidizing Chamber
allows for easy ' tates 360°
installation in /
tight spaces

Sanuvox R+ In-Duct
UVAir Purification System

e
7
.

DESTROY THOUSANDS OF
AIRBORNE CONTAMINANTS

TOBACCO SMOKE




Commercial iDuct Air Treatment

RIFICATION SYSTEM

0
:

43
J

2
e
X
0
2
3
4
4
o

ULTRAVIOLET AR

Q

QUATTRO*
- Treat 100%

of the air
onone pass

UV BieWall

- Available in sizes
dzLJ G2 <cn
- For large systems

The UV BidWall was EPA & Homela
SecurityNHSRQgstedagainst
BiologicaWarfare against (BWAS).




Commercial iDuct Air Treatment

UV BieWall

- Dramatically improves Indoor
Air Quality
- Continuously treats the entire duct
- Destroys up to 99.9999% of bio-
chemical contaminants

-Available in 400,

- 5 High-Intensity Pure Fused 19mm.
Quartz UVC Lamps

- Anodized Aluminum Parabolic Reflectors

maximizes UV energy
- Digital Timer. LED & Audible Alarm on Control Panel
- Available with Dry Contacts
- 2 year Lamp warranty; 15 year Ballast Warranty
- CSA C/US Certified and CE Approved
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BieWallsSizing

To size the UV
Bio-Wall, we
simply need to
know the:

Duct Size
CFM or FPM

With that, we can
provide
free-of-charge the
i RefRil me 6
Rates per pass.

-

8 Pass Inactivation Rates

SANUVOX TECHNOLOGIES BIOWALL SIZING

NOTE: RESULTS ARE AS AT LAMP CHANGEOUT TIME (17,000 OPERATING HOURS)

INACTIVATION PERCENTAGES

Calculated UVC dose
minimum 15.084 J/m2
average 27.288 J/m2
maximum 244.702 J/m2
influenza A virus Required for Inactivation
Number of Passes 1 2
Minimum % 83.31% 97.21%  99.54%
Average % 96.08% 99.85%  99.99%
Average LOG 1 2 4
tuberculosis Required for Inactivation
Number of Passes 1 2 E
Min % 95.99% 99.84%  99.99%
Average % 99.70% 100.00% 100.00%]
Average LOG 2 5 1
smallpox Required for Inactivation
Number of Passes 1 2 E
Min % 90.02% 99.00%  99.90%]
Average % 98.45% 99.98% 100.00%
( ’1"’"1 LOG I 1 3 E
parvovirus Required for Inactivation
Number of Passes 1 2 E
Min % 62.94% 86.26%  94.91%
Average % 83.40% 97.24%  99.54%
Average LOG 0 1 2

Note: A 4 Log inactivation equals 99.99%. An inactivation that is greater tha
(or example an Average Inactivation Rate of 99.9992% would be shown as

SANUVOX TECHNOLOGIES BIOWALL SIZING PROGRAM
SINGLE PASS® Inacti (Sterilization)
Basic Engineering Data
BIOWALL Model and number of units Bio 60 1 Unit(s)
Selected BIOWALL unit length 60 in
Duct width 96.00 in
Duct height 72.00 in
Airflow 30000 CFM
Air velocity in the free duct 625.00 ft/min
Air velocity at BioWall section 626.44 ft/min
Pressure drop at Biowall installation point 0.0003 in H20
Total power consumption 736 W
Air temperature increase due to Biowall system 0.04 °C
AVG APPLIED Germicidal UV dose to the air stream 2729 W/em2
SINGLE PASS* INACTIVATION (STERILIZATION) RATES
inim Average 106
influenza A virus 83.31% 96.08% 1
tuberculosis 95.99% 99.70% 2
smallpox 90.02% 98.45% 1
parvovirus 62.94% 83.40% 0
A 4 Log inactivation equals 99.99%. An inactivation rate that is greater than 99.99% is shown as 100% with the corresponding
Average Log Reduction. For example an Average Inactivation Rate of 99.9992% would be shown as 100% and the Average Log
reduction would be 5
*Single Pass Inactivation means that the air is exhausted after it is treated and is not recirculated

\__




UV BigWallsSensor

- Specially designed sensors to filter out all but UVC (254nm)

Control LCD Panel monitors each individual UV Lamp in
Real-Time

Dry contacts allow for building automation integration

Audible alarm signals should the UV output fall below the
predetermined setting

The only UV monitoring system of its kind. A must for those
applications that must guarantee a specific UV dosage

- . 94° /o 5xUV Sensors wifilter

Rl * o N measuring UVC while
7 \ filtering out all other

‘ wavelengths

.»%  Easy Cuff-Sty}lé- J
W Attachment Lt {

:. 2. s Aluminum
d" e Housing

P A e -



StandAlone=Systems

MBS00X CEILING TILE MOUNT PURIFIER
EASILY INSTALLED INTO A DROPPED
CEILING.

QUIETLY TREATS UP TO 500 S.F.

S1000FX FILTER / UV AIR PURIFIER

P900GX PORTABLE S300FX-GX HEPA FILTER / IDEAL FOR VOC, GARBAGE ROOMS
IDEAL FOR DAYCARE, UV AIR PURIFIER & SMOKING APPLICATIONS.
OFFICES, CLASS ROOMS STAND ALONE OR DUCT MOUNTED OPTIONAL CLEAN ROOM KIT INCL.

& BREAK-ROOMS WITH A 200/300 CFM BLOWER HEPA AND SECOND UVC LAMP

UV BIO-WALL PENTA ROOM STERILIZER w/
INFRARED MOTION DETECTORS

DESIGMED FOR AIR & SURFACE STERILIZATION IN
UNOCCUPIED AREAS




UV CoilLClean IL

-Destroys mold and other microbial growth on t

- Improves energy savings & reduces coil maintenance

- High-Intensity 19mm. UVC Quartz Lamp

- Patent pending Anodized Parabolic Reflector intensifies, directs and reflects UV
Energy while protecting plastics from destructive UV Rays

- University tested & published results in The Lancet Medical Journal

- Higher UV intensity & reliability than other UV Lamp / Emitters (ballast on the outside of the AHU)

- Longer warranty
than competing \_
products. .
UV Lamp: 2 years; e

Ballast: 15 years

Patent Pending
Ancdized Aluminum
Parabolic Reflector / Shield

High-Intensity 19 mm. Mercury Vapor Quartz
UVC Germicidal 254nm. Lamp



Upstream or Downstream

UV systems may be installed either UPSTREAM (return side) or DOWNSTREAM (supply side) of the
evaporator coil. Either installation will keep the evaporator coil clean. (2008 ASHRAE Handbook HVAC
Systems & Equipment. Chapter 16).

The two greatest factors that influence the efficiency of a UV Lamp are:

a) Lamp Cooling Effects & b) Lamp Fouling.

Hartford Hospital |

>80% efficiency

UV OUTPUT, %

<80% efficiency

32 50 68 86 104 122 140 158 176
TEMPERATURE, °F

*Fig.4 Example of Lamp Efficiency as Function of Cold-Spot Lamp Temperature
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*Fig. 5 Windchill Effect on UVC Lamp Efficiency




COIL HEIGHT (inches)

4.0
PROPOSAL for EVAPORATOR COIL 100”H X 200”"W

This is UV system may be installed on either the return or supply side.
Filtration Group recommends return installation. Please refer to page 4 (section 3.0)
for more information on the benefits of a return (upstream) side installation.

_LAMP POSITIONING DIAGRAM (Not to scale)

Coil Size
200" W x 100" H

This Coil requires (2) rows of (2) CoilClean IL 60”s per row

100
80| G E——
60
40
0| — ——
0
0 50 100 150 200

COIL WIDTH (inches)

TOTAL NUMBER OF UNITS= 4 x CoilClean IL 60"

All sizing & calculations are based on “end of Lamp life” which is after 2 years of
continuous operation (17,000 hours). Kill Rates from “Day 1" will be exponentially higher.

100"

4.1

REAL-TIME SIMULATION
200°W x 100"H Coil

Figure A. represents UV Intensity measured in microwatts per cm? in Real-Time on the evaporator Coil. The
larger the number represents higher levels of intensity. Microwatts are the measure of “strength” of the UV
germicidal energy.

Figure A.

1482 microwatts per cm?*
900 microwatts per cm?

431 microwatts per cm?

Figure B. represents the survival time in minutes of spore forming aspergillus Niger on the evaporator coil.
Aspergillus Niger is the most difficult to sterilize of bacterial spores requiring 330,000 microwatts per sec/cm?
for 99% destruction.

Each color represents minutes. In this case, aspergillus Niger will take 7 minutes (purple area) of irradiation
for 99% destruction. The 4 corners will be receiving the least amount of UV intensity (approx. 431 microwatts
as per Figure A.) requiring not more than 25 minutes for complete destruction. The average time for complete
destruction across the coil will be 13 minutes.

~

I 10 min. to complete destruction
15 min. to complete destruction

20 min. to complete destruction

25 min. to complete destruction

= 4




Alr Conditioning | Heating | Refrigeration

the N EWS

R CONTRACTOR'S WEEKLY NEWSMAGAZING SINCE 1928

Umg UV More Than Just St»ckmg a Lamp in a Duct

MAY 18,2000 = S500 &  VISIT US ONUINE AT WWWADNRNEWSCOM W« bop = ceros

HVAC Surges

with HIN1 Flu
Intel 65-nm process Ieaves no

room for nmest particles

UV-based purification technology
promises total bacteria knock-out

Room air
TRAINING conditioners
BOOKS built to take
AND DVDS the heat—

S0 you don't

Frsvrisr have to
e

NEW
PRODUCT
4 NEW
REVENUE?




Who usesSanuvoxSystems?




