:

l
=
=




@) UltraViolet Germicidal Irradiation (UVGI)



UVGI - an overview QLGHT PROGRESS

Ultraviolet Germicidal Irradiation is known from the 60s as a good physical
method to control growth and distribution of microbial organisms, pathogens,
spores, moulds, etc.



What does UVGI mean ? D\ uGHT PROGRESS
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Light in a broad sense can be divided in visible, infra-red and ultraviolet rays.

Ultra-violet rays (invisible) can be classified in :
= UV-A (with tanning properties),

UV - B (with therapeutic properties)

UV - C (with germicidal properties).



What does UVGI mean ?

The absorption of a UV photon by the DNA of
microrganisms causes a destruction of a link in the DNA
chain, and consequently the inhibition of DNA replication.

The germicidal effects of the UV-C radiation destroy DNA of
Bacteria, Viruses, Spores, Fungi, Molds and Mites avoiding
their growth and proliferation.

UVGI technology is a physic disinfection method with a
great costs/benefits ratio, it’s ecological, and, unlike
chemicals, it works against every microorganisms without
creating any resistance.

JOAEX

Micro-organism DNA
(before UV-C exposure)
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Micro-organism DNA
(broken by UV-C exposure)
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GEOMETRY TARGET
AND DISTANCES 0 MICRORGANISM
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UV Disinfection Key Factors

Fach microorganism has a specific UV-resistance threshold, called
DOSE. The specific dose need to be delivered to get a proper
disinfection level, which is expressed in LOG REDUCTION (1 Log=90%,
2 Logs=99%, 3 Logs=99,9%), etc). ®

Therefore, for some microorganisms a low level of UV POWER is A
sufficient to be eliminated, while for others it takes more power to get 4%\ o
same elimination level...or alternatively a longer exposure TIME.

These factors are essential to understand UV technology:

Disinfection level that needs to be achieved (Log Reduction);  Uvpostneeded tocliminate 99% (2 Logs) value n (/cm2 SEC)

BACTERIA Virus (genieric, DNA & RMA]

. Mycobacterium fuberculosisn (TBC) 4300 | Virus dell’ influenza A 4558
Target pathogen (and Its dOSQ); Escherichia coli ATCC 11229 4800 | Hepatitis A HM175 8000
egionella pneumophila ATCC 33152 3200 | Corona Virus (SARS-Covl - MERS-Coy 1200-1500
H . Pseudomonas aeruginosa ATCC 9027 6500 | Rotavirus 15000

UV power In play’ Salmonella ATCC 6539 4500 SMolds
staphylococcus aureus 3200 | Aspergillus Amstelodam GETO0
H 1 . Streptococcus  hemolyticus 4400 | Aspergillus Brasiliensis (Miger 228000

Exposure time / geometry and distance balance; 00 et
MRSA B550 | Comuni lieviti dolcia 12300
Clostridium Difficile 10000 | Lievitodi birra 20000
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SANITATION means bringing the DISINFECT means to reduce the microbial
microbial load into acceptable and load deeply, that is to eliminate at least 1
optimal hygiene standards that depend log (90%) of the bacteria present. Microbial
on the intended use of the environments load reduction is a basic value in
concerned. Sanitation is often used to disinfection and it is expressed in Log
mean “clean” and must however be Reduction.

preceded by cleaning. A good disinfection level is around 2Logs

(99%) a very good disinfection is 3Logs
(99,9%), and 4Logs (99,99%) is considered
a pretty high standard.

SANINFAINIO@IN DISINFECTION § STERILIZATION
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LIGHT PROGR

Light Progress

studies, develops, projects and manuftactures

Ultraviolet Germicidal Irradiation devices



Toscana, our Region LIGHT PROGRESS




@ LIGHT PROGRESS

2019 - @

New German Branch Office, Frankfurt.

Light Progress has a brand-new office to follow
clients from Germany, Austria, Switzerland, UK,
and East and North EU in general. Russian market
is also a one of our future target.

Main goal is to increase our presence in these
countries and be able to offer better assistance to
Key Accounts.

One new Business Development Manager has
been employed to strength our Brand Identity and
offer a better service for old and new clients.




LIGHT PROGRESS Great reseller and distributors network
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RoHS

Compliant

JUA EDA

ULTRAVIOLET ASSOCIATION REGISTERED
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why  {/)LGHTPROGRESS 2

We offer the widest product range of UVGI Devices on the market,
providing different solutions, great quality, 100% Made in Italy.

Our Team sizes and projects every application designing a custom solution
for each specific case, we invest in R&D e work together with Universities
and big companies, leaders in their field.

Our products fit in different application fields, such as Healthcare, Food

Industries, Water Treatment, Odour reduction, HVAC, Public Trasports, etc.
with thousand clients in Italy and abroad.
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operates in different fields and turns
Ultraviolet Technology into real
Solutions, providing a Specitic Device for
every application needed.

3

Smell reduction
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University Tests - Air Treatment

Dyt of Py s ot hobogy, Experanental Medicins and fPutdic Health MOLECULAR ERDEMIOLOGY
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Valutazione dell’effetto che purificatori d'aria a raggi
UV-C prodotti da LIGHT PROGRESS® hanno sulla
carica microbica e fungina presente nell’aria.

[ Griveraity of Siena |
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University Tests - Microbial Load Reduction
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Valutazione dell‘effetto battericida, sporicida e fungicida
dei raggi UV-C emessi da apparecchi LIGHT PROGRESS®

University of Slena
Dasamras O SravinEtsEgy.

TazNeaiine mu Fases an
L wh. Molazutar Epidemisiogy
Prof. Ensarsmte Warmomoll

Aspergillus niger
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Best Practice

UVG
Design

Basics

for Air and Surface Disinfection

UVGI for Ho

Uitraviolet germicidal irradiation lamps
can help clean coils and improve
indoor air quality
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How smportant is imdoor aix quakine?

Evidence strongly suggests that poor envuwomments m schools. prananly due to the
effects of indoar poliutants, adversely mfluence the health, performance and atteadance
of stodents and seachers. Thas evidence hinks hagh concentrntions of several air pollutants
10 reauc-d school -n-mhnce These 1 also persussive evidence thal smcrobiological
m asthma effects and respiratory mfections, both

What are the maintenance issmes with UVC?
Au effectzve
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handing unsts in the proxmury of the cooling conl
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ths 00 longer an weudanon site for mucroorgansms. Au flowing through the cods i
therefore not contaunated, resultug w cleaner ae beiag delivered o the classrocan

a cleags e coils deee to fous nmes per
year Use of UVC hups can eliminate the need for these cosily,
teatmenrs that create system dowwsine and use chenncals, hocides of pressise waslung
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Scientific Studies

Guadehee [UVA-GO3A 2005 Intermational Ultsaviolet Associathon

Dawnitioam
UV Lamgs Coong Cols

Figure 2.1 Location and spacing for UVGH systsm in an ar handing unit
22 Location of UV Lamp Ballasts

LUV lamp ballasts shoutd praferably be locaied extemal 10 the vantiation systam
atthough this s not curently a strict requirsment due to so many systams that
have integral lsmp ballasis that must be located wherever the lamp s boated
One of the problems with lamp ballasts being located inside ar handing unds 1s
that they may be exposad o iemperature and humidity extramss.

I &amp ballasis are localed In an wtamal lamg housing, the housing
should be of dnp-proof construction or other approved housing method If lamp
bakasts are located extemnal 10 the air handling unit of ductwork, the wiring mast
be run thrcugh conduit such that there 15 0o expesed winng nside the air
handling unit. Exposad wirng may be subject to detenoration mside and ar
handing ut and may siso be exposad to UV iradiabon, which may csuse
photosegradation over time and thus pose a fire hazard

2.3 Operating Conditions

Bath the U\ lamp and the balast should be located such that the embient
oparanng conditions (i @ lemperature and relative humidity) ana within the
companent design of operating limits. Refer to manufaciuress Niormation for
design operating conditions. In general, both UVGI and filters ars designed to
operata at an air velocity of 500 fpm, although some lamps may be suitanie for
operaticen at higher velocries. Vanahons in air velooty (Le </~ 100 fpm) may be
accoptablo depending oo tha manufaciurer's lamp but such vanations should ba
evaluated 10 INCInde oF 455e5s the impact on UV output. See IUVA-GO1A-2005,
“General Guideline for UG Air and Surface Disinfaction Systems,” for

z
Figues § 1 God for 0 90099029 Mawix snd Coordingts Sysmam. shomm with
» lamp it an avind configer stion
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Effective UVGI System Design
Through Improved Modeling

W.J Kowalsh, PE
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What are most common ?

Air-conditioning systems, and especially the A.H.U. (Air handling unit), are the
perfect microcosm for the growth and distribution of microbial organisms,
pathogens, spores, moulds, etc.



What happens inside ? @UGHTPROGRESS

Air recirculation, temperature fluctuations and
humidity allow microorganisms to combine
with each other in complex ways and settle all
over surfaces inside the AC system in the form
of an unpleasant biofilm.

This biofilm adheres particularly in between
the fins of heat exchangers (coils), it settles in
water collection tanks and clog the filters in the
ducts.
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A biofilm less than .5 mm can reduce system
efficiency up to 40%.




What happens inside ? @UGHTPROGRESS

Proliteration of BACTERIA, VIRUSES, PATHOGENS, SPORES MOULDS, etc.

AC system inner surfaces are covered by an unpleasant BIOFILM
Coils and filters are CLOGGED and loose their efficiency

Maintenance interventions with CHEMICAL are frequent and necessary



Benefits of using
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devices
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UV Disinfection- Air Flow Treatment

The integration of UV technology inside the air
conditioning in centralized units allows to treat the
airin closed rooms, 24 hours a day, without limits.

Mixing damper Filter Cooling coil uvcC

With the use of LIGHT PROGRESS products, the
indoor Air Quality (IAQ) is improved, thanks to a real
air "washing" due to the gradual lowering of the
microbial load in a simple, immediate and safe way
and without the slightest contraindication.

UV does not leave residues, so the environments do
not need to be ever ventilated.

Return air from building Spores reproduce in filter,
contains mould spores, cooling coil and drain pan

bacteria. viruses ahd VO For an effective treatment (99.9% reduction) it takes

just a few moments.

By diluting the microbial charge in the air Indoor Air
is immediately healthier, with substantial
advantages for occupants.

29



UV Disinfection- Air Flow Treatment Quermrroses

100 '
90 - ‘-...\-4 .
% superstiti g0 U.‘..l\sflgl,svs.-l\“
70 o
w.
Our products are designed to fit perfectly in various sections of the st
Air Handling Units, as well as inside the ducts. % |
20 4
10 1
. . . . 4 .[-_I..C. Al A i
All our HVAC products are dimensioned according to the air ’ dopo Gopo | dopo | dopo | dopo | dopo
oy . . . . spento | 10° 20 30 40 50' 60' 120 180" | 240" | 360
conditioning system in order to guarantee safe results in certain acmr 700 | 9 | 7 |3 [ 11 [ 6 | 5 |« [ 2 | 1 |1
times mMUFFEELEVITI | 100 | 93 | 77 | 31 | 10 | 8 | 7 | 6 | 5 | 4 | 2
' WSTAFILOCOCCHI | 100 | 92 | 89 | 72 | 58 | 19 | 8 0 0 0 0
:COLIFORMI 100 43 15 4 1 0 o 0 o 0 0
W CLOSTRID! solf.rid. 100 86 79 55 38 17 7 0 0 0 0

Light Progress systems are specific for different uses, inspired by
real applications and

2500
improved over the decades thanks to a very close relationship with !
installers and end-users. e ]’ B

1500

1000 +

As you can see from the graphs alongside, found on "Study on UV-FAN M1 25 efficacy by Siena —
Univ", the percentages of microbial reduction of Light Progress systems are between 99.99%
dapo

for bacteria and 99% for viruses, at EACH air passage.

dopo | dopo | dopo | dopo | dopo | dopo | dopo

spento | 10° 20’ 40' 50 60" 120° 180" | 240" | 360

OCMT 2130 | 2050 | 1680 | 720 233 133 | 122 78 44 30 24 5
B MUFFE E LIEVITI 1203 | 1120 | 922 367 123 98 88 69 54 45 19
B STAFILOCOCCHI 98 91 88 71 57 19 8 0 0 0
I—COLIFORMI 433 190 66 18 3 0 0
B CLOSTRID! solf.rid. 29 25 23 16 11 5 2 0 0 0




UV Disinfection- Air Flow Treatment Quermrroses

American Society

'.:\\\\:)/ World Health

ofl'lt_eating: '
Many world-class bodies and organizations such as WHO, ASHRAE and Alr-condtoning 31 Organization
EPA, CDC, ASHRAE have been recommending the use of sk
UV-C rays for the disinfection of water, environments and
air conditioning systems for decades.

The use of UV-C rays is also indicated for the prevention of S0 STy ,.. ",

Coronavirus Sars-Cov-2 and, following the recent COVID-19 P 2 ( " o7

pandemic, the implementation of “UV sections” inside § 0 I /

HVAC systems is finally increasing as solution to avoid the 9% M ,,l///// ‘
| =

. . . <
Y, <
spread of virus contamination. 221 prote

Z
0
Y agenct

CENTERS FOR DISEASE
CONTROL AND PREVENTION
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What are @UGHTPROGRESS devices

designed to improve

and comfort 7
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Q Appllcatlon Scheme

3. UV-STYLO-E 4. UV-DUCT-SQ / UV-DUCT-SQ-UL 2. UV-RACK / UV-RACK-UL 5. UV-STYLO-X 6. UV-DUCT-FL

® o e ) o -



Qustrsmoess UV-STICK-SCR

UV-STICK-AX...SCR UV-STICK-AL...SCR
Aluminum body + plain Reflector Aluminum + Parabolic Reflector

UV-STICK-NX...SCR
Stainless Steel body + plain reflector

Specific for Coils treatment, it avoids settling and

oo S Available in SS or Aluminum.
proliferation of Biofilm on the surfaces.

Special mirror bright reflector to increase UVGI power. Ballast on-board.
If sized correctly it can be used also to treat air at each c € c"’@"'m \*gﬂﬁ

pPassage.
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‘S / S! LIGHT PROGRESS

Mounting kit is provided to fit
every AHU, UV-STICK-SCRis very
flexible and easy to apply, the
serial connection of more than
10 devices allows you to switch
ON all the systems, through 1
single power supply cable.

Signals and alarms can be
checked on a control board.
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‘S / S! LIGHT PROGRESS

We designed 9 different
application layouts to fit
all common AHU sizes.

These solutions include
also the mounting kit to
install the devices on
AHU walls;

The 9 different kits have
different options to fit
the systems inside AHU’s

36



UV-STICK-SCR @—UGHT PROGRESS

On the AHU’s wall

Mounting kit includes vertical uprights.

It is easier to apply at every stage of AHUs;

devices are linked inside the AHU only on floor and ceiling using adjustable feet.
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End cap to close
electrical circuit
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| Electric serial connection
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Connessione seriale ).‘

UpR-AL-108/130/160
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UV-STICK-SCR (DuicHTprOGRESS

Directly on the coil frame =
This solution inlcudes less pieces, but the fixing is made directly on Coil frame, (sizes must be precise);
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UV-STICK-SCR (S / S[ LIGHT PROGRESS

IRRADIATION MAP: this simple schema show you

Reduction 99% Refloction coefficient . . . . .

o the distribution and intensity of UV-C rays toward
'l |[emin | 125 S the coil, even though you can reach 99% of
2 7 min 4 . . . . . .
| | o o microbial load reduction within seconds/minutes,
4 Omin. | 18s Reflected = 53% :
5= il 30 i 898 elacin always remember that UV light has to be always
6 0 |11 min | 225 turned ON while Air Conditioning System is
7 ﬂ 12min| 24s RORERY O UV-C power transmitted .
8. |[13min| 265 e 150 maction SSaL81" ikl worki ng!
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UV-FCU +KIT
special application in AHU

UV-FCU
Fitted in a Fan Coil Unit

Simple and basic low cost system for AHUSs, applicable also Available in many different length.
inside compact FAN COIL units.

Ballast easy to link
Each system includes lamp + ballast + clips.

360° irradiation C€ ‘6“
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The perfect spot to apply UV-FCU-CL is
the space between fan and heat/cooling
battery.

The installation is easy, you can also
apply it on fan already installed and
working (retrofit on existing systems).

The power supply to power up the
system is compact and is equipped with
a special connection plug/socket that
simplifies the lamp replacement. We
suggest to apply it on the fan coil side
and power it using the primary electrical
connection used by the fan.

Collection
condensate
water

UV-FCU
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—— Upper vertical reinforcement foot
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. UpR-AL-50/80/108/130/160

Vertical upright

(L. 50, 80, 108, 130, 160 cm)
Montante verticale

(L. 50, 80, 108, 130, 160 cm)
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The easiest way to apply UV-C light inside
AHU, a basic system to treat coil, filters and
otherinternal surfaces inside AHUSs.

Clips are provided with the system; in this
way you can practically install the lamp on
the mounting kit and then connect it
through the quadri-pin plug to the ballast.
Now you are ready to power up !
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Special UVLON PIPE protection on the
lamp to get P44 protection grade

UVLONS® is a Light Progress exclusive
special FEP sleeve (Fluorinated Ethylene
Propylene).

UV transparent, in case of breakings, it
avoids glass fallings.
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C€

Square-grid device, the distance
between [amps has been
designed and can be sized to
treat the air, beside internal
surfaces constant disinfection.

Signals and alarms
can be checked on
the control board,
where ballast is also
located.
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UV-DUCT-SQ has been designed to
adapt to different sizes and ducts
sections, placing one device to cover
the surface or matching more devices
together side-by-side, one on the
other (overlapping), in series, etc.
using scroll-in “U”profile, like filters or
its original mounting kit with
adjustable sizes.
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UV-DUCT-5Q

DUCT

SECTION VIEW

TOP VIEW



UVGI CONTROL PANEL

One device, endless solutions.

Simple control board to let
you have all under control.

(S / S} LIGHT PROGRESS
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Mounting Example: n®L U Module placed harizontal ly
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Ex.: n"2 UV Module placed horizontally ohe ontop ofthe other

‘ Ex.: WL U Modul e placed vertically




Qs UV-RACK

Designed forin-duct air

treatment, it may be applied
- inside final AHU portion to

sanitize surfaces, too.

Adjustable feet to fit duct sizes

Ballast on-board.

e C€ '@m \(Ol:ﬁ
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%2 UV-RACK

UV-RACK has been designed to
adapt to different sizes and
ducts sections, itis very
compact, and its installation
requires just a few simple
steps: insert the lamps within
the air duct through a cut and
screw UV-RACK case on the
external channel wall, and
you're done!




Qs UV-DUCT-FL

Designed forin-duct air
treatment, it can be applied
inside final AHU portion to
sanitize surfaces, too.

Fits in small spaces, even for
retrofit applications.

Ballast on-board.

C€ Hons
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42 UV-DUCT-FL

Its installation requires just a few
simple steps: insert the lamps within
the air duct through two holes and
screw UV-DUCT-FL flange on the
external channel wall, and you're

donel




IRADATION NATE

‘ 100%
A |
B o
"
N

21 %

86 %

- Quick and easy installation,
directly inside the air
conditioning ducts.

(S / S! LIGHT PROGRESS
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Simple lamp enclosed in a
pure quartz sleeve, stainless
steeel flange it can be applied
anywhere.,

Fits in small spaces, even for
retrofit applications.

Separated power supply

CE€ oHs
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@2 UV-STYLO-X

ts installation requires just a few
simple steps, lamp replacement ad
maintenance can be done without
dismounting the system from the
duct.

You can install as many as you want
and create UV section in any

AC system.
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Installed inside the humidifier collection
tanks submerging the device (up to 10 m)
or under water splashes.

Triangular frame in stainless steel AlSI
304 in which is housed a UV-C lamp
protected by a pure quartz sleeve.

Signals and alarms

can be checked on

the control board, .

where ballastis also

located. , . C€ ons
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UV-STYLO-E

Water sprayed inside AC
system spreads airborne
diseases inside buildings,
through infectious
particles breathable in air,
some of them are very
dangerous and lethal,
such as Legionella
Pneumophila and TBC.



(S / S} LIGHT PROGRESS

References




A usHT PrROGRESS
(()) £ (SABIANA] o SECLIVET
‘}amil robatherm
Air Conditioners @D Lin dab the air halnd;ni :r::é; ::

AERMEC A

Kllmallco =Clima Gold ¢ HOSS

HID
PIGEOCLIMA  s-=orrers Vv

Sm aaaaaa C Solutions




T hank you



