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Engineering for Emission Reduction

Thermal Management Hybrid Powertrain
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OBRIST
Offering Green Technology for the World

We will lead the entire automotive industry, global mobility and humanity
into a CO, -neutral future.

Active CO,
“The Modern Reduction
Global Forest” . N
HyperHybrid Energy Carrier | g |
The Smarter
Green Electric Vehicle -

Refrigerant
R744/R290comp./ eScroll

Global Relevance Today T
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https://www.youtube.com/watch?v=FPMrxzaSHUU

— POWERTRAIN —

HyperHybrid® Powertrain series Plug-in Hybrid Solution

= Packaging freedom for automotive designers & engineers

= Price comparable to common gas/diesel Powertrains
= Significant weight reduction compared to BEVs
= Low center of gravity & perfect mass balancing
= Plug-in chargeable (not mandatory)

100kW Electric Motor

= Electric rear-wheel drive

= Superior NVH behavior

N High Voltage 17.3kWh
ibili I oy 0."1:)(,"‘- > Li-lon Battery
= Flexibility & modularity u-,cuNm.(:;:';'
Zero Vibration Generator:
= NO I‘ange anX|ety Baseline 40kWe

The solution for global automotive mass markets.
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Zero Vibration Generator ngh“ghtS Main Data Mass Production Design (B-Sample)
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eMethanol

Gasoline
Version

Version

Naturally Aspirated
with MP Injection

Naturally Aspirated

Air System with MP Injection

999ccm Displacement 999ccm

36kW DC-Power @ 5.000rpm 42kW

40% Thermal Efficiency (Best 42%
Point)

30% DC Efficiency (Best Point) 34%
110kg Weight (w/o liquids) 110kg
688*503*269mm Dimensions (L*H*W) 688*503*269mm
125:1 Compression Ratio 20:1

Gear Drive with
constant clearance

Gear Drive with
constant clearance

0

Main Drive System

Mass Balancing 0
F1/F2/IM1/M2/F




0]:1:411
FOordermittel des BMBF

= 10 Mio. € Fordermittel zum Ausbau der Test-Flotte im Rahmen des Carbon2Chem-Projektes
wurden uns zugesichert.
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aFuel Vehicle Presentation 1aa Mobility Munich 2021

— .
Roup Dr. Gerd Miller

Future president of UNIDO

aFuel® - Global Energy

Worlds First Climate Positive Fuel

jssions
®_o4q CO, / km EMISS!
®_24g CO, tomorTow’ ///

el

onizingd energy Of

¢ > B\
é‘. > k\‘iv IR
P 47 R R

Confidential © All rights w ith Obrist Technologies



OBRIST

— POWERTRAIN

HyperHybrid® Algorithm standard Level

Concept fulfills requirements for governmental subsidies

Continuous speed 150km/h - Top speed 170km/h

X . Standard Level
Vehicle Parameters Unit

= 96km battery electric driving range (WLTP) HyperHybrid
Total Weight kg 1584

= Real world fuel consumption 2.0 I/100km and 7.3 kWh/100km Weight Distribution (front/rear) % 52/48
Battery Capacity Used (Installed) kWh 13.8 (17.3)
ZVG Max. Power Output kwDC 40
ZVG Specific Fuel Consumption g/kWh 256

HyperHybrid Algorithm: PERFORMANCE:

When the vehicle is driving Drive System RWD

below 60km/h, it is powered System Power kw 120

only by the Li-lon battery. 0-100km/h s 6.6
Top Speed (El. Continuous Speed) kmph 170(150)

Above 60km/h, the Zero FCONONIYWLTF:

) ) ) ) Electrical Range km 96

_\/|brat|on Generator IS operating ECONOMY NEDC:

In-an alternatlng manner ECE 101 Fuel Consumption 1/100km 0.97

providing electrical power to ECE 101 CO; Emission g/km 23

drive the car and charge the ECONOMY Real World (AutoBild Circuit):

batte ry. Fuel Consumption 1/100km 2.01
Electrical Energy Consumption kWh/100km 7.30

Leading Energy Efficiency
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Atmospheric C02 Reduction The Path to Global CO, Negativity

= After reaching CO, neutrality, it is mandatory to reduce CO, levels in the atmosphere
to reverse all damage that humanity has caused over the past centuries

] ) 600 7
= CO, negative technologies = 575 7
haveto be carbon-based S 550 2/
= S
« aFuel® enabl | % o 5/
aruel® enables not only T 500 o5
: c &/’ Global CO,
CO, neutra_llty, but even | g ars @0@/’, [ reutialty 13ached
CO, negative energy generation g 450 YA
S 425 Lt
% 400
. . = 37
We believe that we have the solution for £ 352 Path to
. 0 C02
be_com ing CO, n_eutral as well as g o oot nevtraity
being CO, negative. <
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https://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2/co2_annmean_gl.txt
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Fossil & Renewable Energy status Quo

1 1 Our World
Global primary energy consumption by source
Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies in fossil fuel
production by converting non-fossil energy into the energy inputs required if they had the same conversion losses as

fossil fuels.
— - Other renewables
160,000 TWh Tt Modern biofuels
1 Wind
140,000 TWh Hydropower
—— Nuclear
——|Gas N
120,000 TWh
100,000 TWh
. Fossil itive:
80,000 TWh o ossil/CO, positive
q 78,9%
60,000 TWh
(136 800 TWh)
40,000 TWh
—|Coal
20,000 TWh o
0TWh Traditional biomass j— 614 A)
1950 1960 1970 1980 1990 2000 2010 2019 (11 100 TWh)
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ourworldindata.org/energy
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eMeThanol The clobal Energy Carrier

Electrolysis Energy Conversion Transport & Distribution Usage
m e eMethanol production with existing infrastructure in various applications

Photovoltaics = ]
NN "1 | ,1 —
Energy source e — /\ e
- \ Air Mobility Naval Mobility

< - TankSh - 6 ‘
_

Gas Trucks

Personal Mobility Heaw Duty

eMethanol

oMV &

_ s

Energy Generation Chemistry

l. .’r‘ L £ _
A L

= S
Fuel Stations

Direct Air Capture §

CO, source

100% CO, neutral
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aFuel® Gioba Energy, but CO, negative

Electrolysis
Hydrogen source #=

Energy Conversion
eMethanol production

S | : ‘

e #)

T T
m'ﬂl[‘“,H;a‘;;'_ =

Photovoltaics
Energy source

eMethanol

m) QFuel® ==

cSink

Direct Air Capture §

CO, source
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up to 100% CO, negative

Transport & Distribution
with existing infrastructure

NG

Pipelines

Tank Ships

_——.—.—..

Gas Trucks

oMY &

[
e ATy

Fuel Stations
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Usage
in various applications

R ———
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‘ Air Mobility Naval obility
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Photovoltaics In Sun Belt cheapest Energy worldwide

Shuaibah, Saudi Arabia
600MWp
2400kWh/mz2irradiance

&
”'..‘. ".'flv k
Soar oo ek, ks
Long-term average of global horizontal irradiation (GHI) O 8 8 C t / kWh
Dalytotals: 22 26 30 34 38 42 46 50 54 58 62 66 70 74 y
[ B B | KWh/m* :
Yearlytotals: 803 949 1095 1241 1387 1534 1680 1826 1972 2118 2264 2410 2556 2702 Lowest LCOE worldwide

(April 2021)
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Source: PV Magazine / Taiyang News
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https://www.pv-magazine.com/2021/04/08/saudi-arabias-second-pv-tender-draws-world-record-low-bid-of-0104-kwh/
http://taiyangnews.info/markets/world-record-low-solar-bid-of-0-0104kwh-in-saudi-arabia/

The Modern Forest Basic Concept

‘: 2kg
[ ]

Sea Water
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1
_“’_ 13.18 kWh
TN

Sun Light

AD 3353,66 kg

v

115 kg ‘ @

Oxygen

I

Air
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The ¢Sink Basic Concept

]
_“’_ 26,78 kWh
7N

Sun Light

=20 8943 kg

ﬁ |

Air
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Plant Concept
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a Fue|® World’s First Global Climate Positive Fuel

offers the unique = _ _ _ N B
possibility to actively ﬂé Climate negative Climate positive m
reduce CO, out of the

atmosphere parallel to I 082
being a CO, neutral 03 e L5
energy carrier, making it D 0,09 -5'
carbonn eg ative Electricity from renewables  p— ; @ 0,00 =
Hydrogen from renewables @ 0,00 @
Electricity Germany energy mix -0,38 N
= Other non-carbon-based Hydrogen Germany energy mix -0,67 I
energy carriers can only Diesel  -0,75 (I
be Coz'n eutral Gasoline -0,31 G
400 075 050 025 000 025 050 075 1,00

CO, emissions mitigated per generated power [kg/kWh]
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https://en.wikipedia.org/wiki/Energy_density
https://www.cleanenergywire.org/news/co2-emissions-german-power-mix-fluctuated-lot-2020-storage-needed-consultancy
https://people.exeter.ac.uk/TWDavies/energy_conversion/Calculation%20of%20CO2%20emissions%20from%20fuels.htm
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Rheinstrasse 26-27
A-6890 Lustenau
AUSTRIA

+43 5577 623 70
office@obrist.at
www.obrist-powertrain.com
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