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EXEL - COMPANY

EXEL Air Tech Sp. z o0.0. (Ltd.) (“EAT”)
since March 2021

Eco-tech production company

The concept of EAT is commercialization of
inventions:

- Air purification,
- Decarbonization (CO2 capture tech),

- Green energy

Four private persons working for Kohlhauer
Group (Reinhard Kohlhauer, Ruslan Wolff,
Maciej Zakrzewski, Adam Mielczarek)
became shareholders of EAT and two of
them (Ruslan Wolff and Adam Mielczarek)
were authors of the first patent application.
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Based in Kajetany at ALFA BOND KOHLHAUER’s place

The company is located 40 minutes from the center

of Warsaw and 15 minutes from Chopin’s Airport.
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EXEL-BACKGROUND

AIR POLLUTION - THE SILENT KILLER

Every year, around

7 MILLION
Reslin. By recng a pllaon v, countris DEATHS

can reduce: are due to exposure

from both outdoor

and household air
pollution.

Every year, around

7 MILLION
DEATHS

are due to exposure
from both outdoor
and household air
pollution.

REGIONAL ESTIMATES ACCORDING

TO WHO REGIONAL GROUPINGS: Over 2 million
< in South-East Asia Region

Over 2 million

in Western Pacific Region

Nosdy 1 ithen 4 000 000 PEOPLE

About 500 000
deaths in Eastern Mediterranean Region D I E Y EA R LY I I I
About 500 000 s = Tl

deaths in European Region

in Asia due to dirty air!

More than 300 000
in the Region of the Americas

CLEANAIRFORHEALTH  #AirPollution (&) flerdtieats
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e INVISIBI.E KII.I.ER f =

Air pollution may not always be visible, but it can be deadly.
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29% 24% 25% 43%
OF DEATHSFROM  OF DEATHSFROM  OF DEATHS FROM  OF DEATHS FROM
LUNG CANCER STROKE HEART DISEASE LUNG DISEASE




EXEL-BACKGROUND

UE

EU Air Quality Directives

Pollutant Averaging period Objective Concentration

P M 2 ) 5 PM, 5 24-hour Target value
- PM, Annual Limit value
PM, Annual Indicative limit value

P M 1 0 PM,, 24-hour Limit value
- PM,, Annual Limit value
0, Max. daily 8-hour mean Target value

0, Max. daily 8-hour mean Long-term objective

0, 8-hour Target value

0, Peak season * Target value

N 02 NO, Hourly Limit value
- NO, Annual Limit value
NO, 24-hour Target value

SO, Hourly Limit value

SO, 24-hour Limit value

co Max. daily 8-hour mean Limit value

co 24-hour Target value

CeHg Annual Limit value

BaP Annual Target value

Pb Annual Limit value

As Annual Target value

cd Annual Target value

Ni Annual Target value

Comments

&=

Not to be exceeded on more than 35 days/year

35

150

100

37,5
15
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WHO

WHO Air Quality Guidelines

Concentration

25
10

50

Not to be exceeded on more than 25 days/year
(averaged over 3 years)

Comments

99th percentile (i.e. 34 exc. Days|

Re————

99th percentile (i.e. 34 exc. Days

__ -63%

-80%

99th percentile (i.e. 3-4 exc. Days/year)

Not to be exceeded on more than 18 hours/year

Yo

120

30

= -75%

99th percentile (i.e. 3-4 exc. Days,

Not to be exceeded on more than 24 hours/year

Not to be exceeded on more than 3 days/year

99th percentile (i.e. 3-4 exc. Days/year)

99th percentile (i.e. 3-4 exc. Days/year)

Measured as content in PM,,

Reference level

Measured as content in PM,,
Measured as content in PM,,
Measured as content in PM,,

Measured as content in PM,,

Reference level

Reference level
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POLUTIANT AIR




EXEL -PHOTOCATALYSIS

” L0
HOW DOES IT WORK?* | oo, S @
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TiO2 under influence of UV light produces very reactive element -OHe.
This oxidizing agent has the most powerfull oxidative potential (2.8 eV).
Thanks that it is able to oxidaze many harmful and organic substances.

Catalysis pocess has no
influence for fine dust. But it
»produces” CO2. In fact, thisis
only accelerating of the
process that naturally exists in
the air. CO (very poisonous
gas), under the influence of
solar light captures oxide
particles and converts itself
into carbon dioxide. The faster
that inevitable process occurs,
the better for human beings,
animals and environment.

In opposite to car catalytic
converter, photocatalysis use
UV light as a trigger of reaction,
not exhaust heat. But the final
result of the reaction is
absolutely the same -
decomposed harmful
particules have changed into
natural gases.
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_ THE WAY FOR POISONOUS GASES <J2xe!

4 EXhaust ELiminator is a result of brand new way of coating )
stainless steel lamellas with TiO2. That allows to extremely
increase its efficiency of oxidizing and applicate even outdoor to
remove harmfull substancies. EXEL may work as a passive
\_ device or an active one (sucking the air). -

FACTS & ADVANTAGES

During the cleaning process, contaminants DO NOT accumulate on the filter, but they are completely
decomposed to harmless air components. NOx, CO, CH are transformed into H20O, O2, N2 and CO2.
2. EXEL destroys harmful compounds: Iso-butane, tobbacco smog, acetone, ammonia, ethyl acetate. The
proces of catalysis has a wide range of aplication, especially in the chemical industry.

3. Safe to humans, animals and plants. Catalysts are successfully used for from early “90. The first
exhaust gases norm (EUROT1) is from 1993. There is EURO6 now.

4. Low power consumption. Depends on the size — EXEL Passive:100-150W, EXEL Active: 300-400W.

5. Low permanent costs and low maintenance costs. 10 years guarantee, 1 service for about 5 years.



EXEL -EFFICIENCY

NOx

HC

co

czastki
state

1990 1993 1996 2001 2006 2009 2014

EFFECTIVENESS 80-90%
(depends of the substance)
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Our of the devices was tested in a laboratory by TUV Nord
(German Institute) and the results are excellent and
confirmed by certificates. The majority of pollutants are
transformed in proces of photocatalisation into a steam and
not harmful compounds. That is why we call it EXEL — as an
association to “excellent” and EXhaust gases ELiminator.




EXEL - PASSIVE
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A-A
1000

1 - UV Stripe light \ \ '
2 - Catalyst lamellas 1 5

3 - Safety case Top View

|

|

350*
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EXEL - PASSIVE
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EXEL-ACTIVE



EXEL-ACTIVE

The most important different
between EXEL PASSIVE and
ACTIVE is concentration of
lamellas with TiO2 and fans.
Thanks that polluted air might
be sucked and push between
lamellas. It enormous
increases efficiency of
purification.

YYYVYYYYYY

7 lexel

AIR TECH

2000




AIR TECH

7 lexel

- ACTIVE

EXEL




\J/Z]exel

AIR TECH

EXEL-ACTIVE
Efficiency: Exhaust
emissions ~ 2.5t/

annualy
A B c D E G

If we add | =

electrostatic — ‘\ —

filter for PMs, — -'- ------------------- H =

we will have — —

completed set
for all kinds of

pollutants. DIRTY STREET AIR, A - Air filter, B — Ventilator,

C - Electrostatic filter for PMs, D — Photocatalysis
modul, E, G- 0zone destructors, CLEAN AIR
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SOLUTION
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EXEL - ADAM Aero

Dynamic
Autotransport

—

" FOR INSTALLATION
‘ /|| ee———ulyi\
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At the end
ﬁ of the bus

- BIo

INSIDE THE BUS -
POTENTIAL PLACES
FOR INSTALLATION




: 7 |exel
EXE L — ADAM « AIR TECH

Behind the
last sits

INSIDE THE BUS -
POTENTIAL PLACES
FOR INSTALLATION




EXEL-ADAM




CONCENTRATION 7 |exel
OF POLLUTANTS

AIR TECH

The average
European
readings of
pollutant
concentration.

exhaust pipes
~250-1500
ug/m3

The closer to a source, the
higher concentration of
pollutants. It means that

efficiency is bigger if EXEL
is so close as it possible.
dozens of meters




EXEL - DECARBONISATION AND <~ Jexel
ENVIRONMENT PROTECTION

The carbon footprint and resources required to produce a single bus are enormous (more than .
Considering the amount of materials used in our device, we estimate that producing one EXEL
device consumes as much energy and resources as producing one or two bus wheels.
Furthermore, our device requires no disposal; it can be remanufactured after approximately ten
years of continuous use. This means its environmental and climate impact is virtually zero, and
the reduction in pollutionis immediate.



ELECTRIC BUSES - NON-ZERO EMISSION

Fuente: Life cycle assessment of city buses powered by
electricity, hydrogenated vegetable oil or diesel - ScienceDirect

140
o 120
S
£ 100
"
o 80
Q
o 60
&)
s 40
pren

20

B Body

Electric PHEV HEV Conventional

B Chassis and frame M Electric powertrain

® Lithium ion battery » Conventional powertrain ™ EoL (recycling)
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CONCLUSION:
The most
environmentally

friendly bus is
the one that
hasn't been
manufactured!


https://www.sciencedirect.com/science/article/pii/S1361920919302792?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1361920919302792?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1361920919302792?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1361920919302792?via%3Dihub

EXEL-THE MOST...

N~ o

State of the art
There are no buses with this
solution anywhere in the
world.

S

The most universal
The system fits any bus.

S

The cheapest
The purchase price is a fraction
of the price of a new bus.

N —

The most durable
The service life is 10 years plus
the possibility of renewal.
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N/

The most effective
Incomparable ability
to improve the air.

N/

The loudest
But only for promotional
and marketing purposes.

&
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EXEL-FULL
SPECTRUM OF
POSSIBILITIES
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ELIMINATED SUBSTANCES

® Ammonia

- @ Ethylene
\ ® Acetone
SUBSTANCES "
that we can remove |

Carbon monoxide

4
Transport

emissions

Hydrocarbons

Nitrogen oxides

® Ethylacetate

from the air /
\ / ® Methane
EXE L Isobutane @ -

® Sulfuroxides

Tobacco

IS NEUTRAL " smoke

FOR CO2

Industrial
emissions




DECARBONISATION

AIR or
EXHAUST

Perfect
way of the
carbon
offset

CO2 cleaning
and storage
STATION

AIR
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Equipment based
on Metal Organic
Frameworks
technology to
capture CO2.

Captured CO2
may be used
(or sold) as

a technical gas.



EXEL-ALLIN ONE

Electrostatic filters
PM (full range)

After Filter

. o . TR o,
Dirty Air.” 7. '.‘,'. #

onizer

Photocatalysis
Harmful gases

ORGANICS

) i (SMOKE, MICROBES, VAPOUR, ETC) + ARQKYGEN
of Clean Air LI P ] (3
. s ¢ “a
g P 1o + LIGHT ¢ @ .
P 0 HO+CO,
LJe ® ) [ )
Bk AMe A
+ TiO, SURFACE i

Eg ~3.2¢V (higher oxidation potential than on chlorine)

Air purification

Bl } fffff
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Metal-Organic Frameworks
Capturing CO2

@ 4
®Se0§
'\‘/)’ /

—_—

SN
e

¢ AR TECH

& ' . = CO,
“ ® =N
Decarbonisation
| \ MOF
AIR or S
EXHAUST v uliieeag | AR
02 Perfect way of
the certificated
CO2 cleanin
i carbon offset

STATION

—
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EXEL - DIFFERENT
APPLICATIONS
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TUNNEL

> "
-

EXEL TUNNEL will be installed parallel to main

fan system. Number of installations should be

valuated. Possibly only several pieces should
be installed at the end of tunnel.
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UNDERGROUND PARKING

Following emissions will be purified:
* Carbon monoxide CO

* Hydrocarbons

* Aldehydes -
 Carbon black (soot)

~ * Benzpyrene-3,4
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SHIPS

EXEL system .
y Reduction

up to 99%

A : CLEAN AIR

C02 convertor ...."...................................l......>

TEMPERATURE SPARK & PM NOX, SOX, TAR,
ORGANIC
REDUCTION TRAP GAS VAPOR EMISSIONS CO2 CAPTURE

MODULE MODULE STATION MODULE MODULE

Ar convertor

VESSEL FUNNEL

CO2 STORAGE MODULE



POWER PLANT

@ % 5 O \\ @ CLEAN AIR

OOO0.0..O.Q....O.C.&O..;o;............oo..o.oo.>
TEMPERATURE SPARK & PM NOX, SOX, TAR,
ORGANIC
REDUCTION TRAP GAS VAPOR EMISSIONS CO2 CAPTURE

POAE ot i STATION MODULE MODULE

EXHAUST VESSEL FUNNEL
EMISSIONS

i
-

Power Plant

< |lexel
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PURIFICATION AND Texel
DECARBONISATION

AIR FROM
SHOP

CLEAN CO2-FREE AIR

CO2CAPTURE
MODLLE Air Purification:

Exhaust gases emissions, Chemical

emissions, dust, PM, Odour, Viruses,

Bacteria, Allergens, Mold & Fungus

Efficiency CO2 capture (Carbon Footprint):
~13.7t/annual

. 1 = ‘. ‘ | o8 -8 ‘ ' P (1 ?‘
: C R T ] R i Income from CO2 sale
{2 o N = % S = z_ ~13.7t/annual
A: - - CO2 compressor filling and storage



PURIFICATION AND Texel
DECARBONISATION

AIR FROM
SHOP

CLEAN CO2-FREE AIR

CO2CAPTURE
MODLLE Air Purification:

Exhaust gases emissions, Chemical

emissions, dust, PM, Odour, Viruses,

Bacteria, Allergens, Mold & Fungus

Efficiency CO2 capture (Carbon Footprint):
~13.7t/annual

. 1 = ‘. ‘ | o8 -8 ‘ ' P (1 ?‘
: C R T ] R i Income from CO2 sale
{2 o N = % S = z_ ~13.7t/annual
A: - - CO2 compressor filling and storage



OUTDOOR
PURIFICATION

Purification: exhaust gases, chemical

bacterias, allergens, mold, fungus

emissions, dust, PM, odours, viruses,

|

Clean Air

Effectiveness of
purifying: 80-90%

E1l - CatalyticFilters

E2 - Ozone Destructors

=== D- Photo-Catalysis Module

A — Air filter

: Dirty Street Air

. C — ElectrostaticFilter

‘B—Nenﬂ lator

7 lexel
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INDOOR PURIFICATION

Integrated Equipment

V/Z]exel

AIR TECH

Photo-catalysis
equipment for air
purification in recycling
mode
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Sustainbility,
environmental
protection, clean air,
non-financial reporting

Carbon footprint, CO2
offset, capturing and
trade, net zero or net
negative
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I\OHLHA['ER E &ST GROUP SIA
irfa Ulmana gatve 119, Mirupes nov., Figas rajons, LV-2167

Phone: #371.67833522
e-mait office riga@ichinaverly
o o web: www. kohinauer.com KOHLHAUER 5 .
Certificate Certificate
of conformity with the following of cenformity with the following
European Directives EU Declaration of Conformity (DoC Furapean Dircetives
I aczoedance wih TN I50M0C 1705012210
i =3 w. Fwgunes o
1912604735E/E19/45046 W 1-10052000 19126C4725E/L.20/48028
We,
£l gratic C tibsitity O 201430EY Conmpany sume: mmfnﬁﬂl":* Rigas mjen, LV:2967, Latv. Lew Vollage Ditective 2014/35EU
Tulephone numiber. 437167880522
L L exeen: Dt a 20 e E-Mui acddinsa clfca rgadroh e e oz e Cywans
sis Mok o3 g8 (LI red B e o thet she DoC is wader Sk ol the - and belong 8 e VAR PATLE  TIGROMANORG  Hixabid
et
Thie ks w 2 D 1% DI0WING POGUCE CoTIEY 10 the seantiN fequienecte o [he sboue e 5 oenty 21 R e M00ANg PCOUTE CONEl 10 T Al (e ST
MR SN0 SLIER DN Dresthve Ind e oW SIndaroy EXEL A s o Buouze G seuteas w2 e 1 0om 1 @rdads
INDUSTRIAL PHOTOCATALYTIC AIR PURIFIER ‘Q
Pisous Protecatd i T AT RO = ALFR Prasect
[N NerwTIOAS 2-WA 2001 80-1000 whL Ry
Type dargeatarr frrrad SW. Casall T3 The object of the dechmtion Sescribed above i in cosfemnity with e relevant Unios harmenization Tene seslgracizg
b Ao Qb ool legisiuticn: Directive 2014/35EL (LVD). y
Aot v wetonaar Eant Oazap B0 The and muu- peied. Applicant FORC et =T LA p A
R L EE l-nn\rl.a Ninge Figas e L2187 Lt O TSR EIrdAe L BUHAT NSl =t 4 Farts Liraragoowe "8 Yinge Moe npes Ln2 167 Laeps
™o VBN T | nm.mu-u-nhnhanuthsu Saloty - Part 2-05 Parteuder
) ) A12008 ¢ A11:3012 urarments b et
Standardial; 2E00% « 4G 3285 TVE DN 00351 3013+ TRoUseicid and T =] Stoo fend sy 242035 &7 2005 «
S0 M2 SACRI AN S AT | quremants (IEC 6033512010, mexiffed) | VE NI 1 000 4 AL -
A20m & J
T of o sty mmad ol

Ton W et aer ke derce wit e Gomrid
QAL Ta hehiar <1 Jux CoabBoue (a3 #68 1NS
vy

VeeEuYRA o I o
o P TUY ROND &
egureranis relered > Dec
caniiale af Lae s CaTICIR )

B

r Deedn 30140MEL
o Corfmmiy.

Tov AR b L
]

T Aa

y < e :
¢ - 19 P T el gl esomibe LT —
VO RRG TR e b e PLINT PR

Signed for and on Behalf of-
N, Surrase  Ruslans Vois Sgmtue ) x
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’ URZAD PATENTOWY al. Niepodeglosci 188/192
RZECZYPOSPOLITEJ POLSKIEJ ?&?m;‘g‘:%’békg’s"lﬁ; (2333) e
e-mail: kontakt@uprp.gov.pl | www.uprp.gov.pl

EPRAWOZDANIE O STANIE TECHNIKI ZGEOSZENIA NR P.437471
|Klasﬁkac’|a zgloszenia] A61L 9/20 (2006.01); F24F 3/16 (2006.01); BO1D 53/86 (2006.01)
I —

I
Poszukiwania prowadzone w klasach: A61; F24; BO1
A

Bazy komputerowe, w ktérych prowadzono poszuki
epodoc; espacenet, depatisnet, uprp

Kategoria 5 3 Odniesienie
dokutienti Dokumenty - z podang identyfikacja do Zastez.

PL P.381935 SLIWINSKA RENATA, BOGDAN 2008-09-15 1-31
KR20190022284 A PUREECOTECH CO LTD 2019-03-06 1-31

[ Dalszy ciag wykazu dokumentéw na nastepnej stronie

A - dokument okreslajacy ogolny stan techniki, Ktory nie jest uwazany za posiadajacy szczegolne znaczenie,
E - d i $niej: ie lub patent, ale il w lub po dacie zgloszenia,

L= ktéry moze é w watpli pierwszen ). lub przytoczony w celu ustalenia daty publikacji
innego cy lub z innego powodu,
o- d si¢ do ujawnienia ustnego przez i ienie lub ujawnienie w inny sposéb,
P- Pt y przed data ia, ale poZniej niz data pier
T- iej: publi po dacie lub w dacie pier
i ni w konflikcie ze iem, ale cy y w celu ienia zasad lub teorii lezacych u podstaw wynalazku,
iu; nie moze by¢ uwazany za nowy lub nie moze by¢ uwazany za
poziom jezeli ten brany jest pod uwage samodzielnie,
Y- o i y nie moze by¢ uwazany za posiadajacy poziom wynalazczy, jezeli ten
dokument zostanie polaczony z jednym lub kilkoma tego typu di i, a takie ie bedzie oczywiste dla znawcy,
& - dokument nalezacy do tej samej rodziny patentowej.

Sprawozdanie wykonal/-a: Maciej Klebba data 30.12.2021r.
L | — ) - )
-podp ym podp
Pismo wydane w formie dokumentu elektronicznego

Uwagi do zgtoszenia

/

Spr ie zostato wyk W oparciu o wersje zastrzezen patentowych z 2021-03-31

Strona 1z 1

Z)
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Thank you for your attention!

EXEL Air Tech Sp. z 0. o.
Aleja Katowicka 113
05-830 Kajetany
Tel. 600 639 142
a.mielczarek@exelairtech.pl
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