Pipistrel electric aircraft projects
State-of-the-art and Beyond

Tine Tomazic
Pipistrel Vertical Solutions

tine@pipistrel.si

Beijing, 9 November, 2017
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Pipistrel
Group

EcoLution: 10 systems for energy

Self-sufficiency: 100% emission-free

*Geothermal heat exchangers
*Geothermal accumulation field
*Co-generation unit

*Floor heating and cooling
*Recuperators for ventilation
*Heat pump

*Solar Power Plant

*Roof angle for maximum output
*Window pane orientation
*Intelligent System control and
optimization

Total yearly savings:
95.000 kWh, 180 tons of CO,
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Pipistrel Pipistrel s.r.|
d.o.o. Gorizia
Ajdovscina ? (Italy)
(Slovenia) ARG, \ >
Pipistrel
Vertical
solutions

d.o.o.
AjdovSCina

Since 1989 (Slovenia)

4,500 m?

Since 2011
10,000 m?

Since 2016
4,200 m2

2017 - 2019
2 facilities
100,000 m?

Since 2017
230 m?
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Our Electric
Aircraft Projects
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Taurus G4
150kW 96kWh
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Specific challenge: half-ton Li-Po battery
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Alpha Electro
60KW: 22:k\Wh
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Specific challenge: regulations
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SPECIAL CERTIFICATE OF AIRWORTHINESS

Fipistrel d.o.o. Ajdowscina ST0AE B0 L3A

AL FHA Elecirn

4. Anworniness. 14| Caepory L] Calegones
Light Sport Asncralf

4[3). Purpose Private Operations | Flight Trasning

5 This cenificale 5 Soeed pursuant to the Chil Aviation Safety Regulations of Australia
n respect of the abowe aircraft whach s considered io be ai when mantaned
and operated in acoordance with the Gl Aviation Safety Fegulabons of Ausiralia and
any presoribed condibions set out @5 an Annex io this cerdificate.

Howeyer, the abowe mentioned ainaft does not meet requirements in Annex B to the
Convention on International Civl Aviaion and therefore the aroraft st not be
operated in intemational arspace or over the temibory of a foreign country withouwt the
specal penmessan of thal country.

Certhcate ssue date Certificate expry date
305 2mT MA
{dayimanth year) {daylmionhyear)
Dﬂekgﬂenfhlm & Authorized parson®
f.::,.,.,i..f,_ /2/" Darmen Bamfield
{thd‘mz] {Printed Marme

1
" instrument of Appomnfment Number:  1-138VE0
Hote: This cerfificale is subjed fo the condiions iisted on e annex dalfied
3 5107 24T, Abachmenis o ifs certificade form parf of this cenfificale.

8. Subyect o suspenswon of cancellabon, pursuant 1o the vl Awation Safety
Wi\fm this certificate shall remam in force until the expiry date below
aircraft ceases o be regstered on the Australian Civil Aircraft Register.

ANNEX TO A SPECIAL CERTIFICATE OF AIRWORTHINESS

THIN AMNEX |12 RRUED AL FARAT OF THE CERTIFICATE DF AIFWORATHMESR ! IDENTIFIED ABOVE AND
HUET BE ATTACHED TO THAT CERTMFICATE AT ALL THEES.

Alrcraft Registraton 23-0838 s subjedt to the following condiions:

T. The gircrafl is o be operated within the limitaions expressed in the Pipisirel
d.o.o. Ajdovscing ALPHA Electo LSA fight manwal for the ALPHA Eleciro LSA
aircraft as amended

8. Operation of this aircraft must be i accondance with CAR 282APA as
amended

8. Mantenance of the airframe must be in accondance with the approved
Fipisirel d.o.o. Ajdovscina ALFHA, Electro LSA maintenance schedule
specified in the ALPHA Electro Light Sport Aircraft maintenance manwal and
approvied revisions.

10. This aircraft may only be operated by day under Visual Flight Rules

11.This srcraft may only be operated for the purpose specified at 4 of the
Special Certficate of Airworthiness. numiber ATADS3E-X01 dated 31% October
2017,

F Continued next page Page 2ol
Annex issue date 1 Mg,hl!ﬁ:u'.ﬂ:eﬂtl‘mi}r El Authorised person®
M0 2NT L i Darmen Bamfieid
[dayimonthiyear) {Egm.re] {Printed Name)

* insirumend of Appoiniment Mumber: 1-138V5M

HO ENTRIES MAY BE MADE ONM THIS CERTIFICATE EXCEPT BY A DELEGATE OF THE
SAUTHORITY OR AN APPROPRIATE AUTHORISED PERSOM.

&ny parson Ninding this certiNicats ahould forward It to the Clvil Avistion Safely Authority

Foem 720 D520 Epechn Cormicane of Arwoviis o Page 1af 3

WO ENTRIES MAY BE MADE OM THIS ANMEX EXCEPT BY 4 DELEGATE OF THE
AUTHORITY OR 4N APPROPRIATE AUTHORISED PERSON.
PURSUANT TO REGULATION 11.07T OF THE CIVIL AVIATION S AFETY REGULATIONS OF
AUSTRALLA, & PERSON MUST HOT CONTRAVENE & CONDNTION SPECIFIED ON &
CERTIFICATE OF AIRWORTHINESS.

Any person Bnding this cartiNcats ahould ferward It 1o the Sl Aviation Sately Autherity

Foem TI0 0STOTE Special Cermficaie of Alreoriiness Page 2ol 5
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ELECTRIC PROPULSION BATTERY
© Siemens AG for Siemens Extra 330LE




© Siemens AG -

Specific challenge: high G and power profiles



Towards hybrids - more range for electric aircraft




Hybrid flight and power generation

Cruise
de >> Charge Sustaining Mode

Climb

Descend
Hybrid boost Mode

Charge Sustaining Mode

Take-Off
Hybrid boost Mod

I Purely B Hybrid @- Charging 0 Charge
Electric Boost Mode Mode Sustaining
Mode [Charge Depleting Mode] Mode

HYPSTAIR



HYPSTAIR Installation platform concept

HMI integration with modified dashboard Fuselage with few modifications required for hybrid
and controls - powertrain
-

Modified wing structure for battery
system integration

Low rpm propeller design
Motor / generator mount with same attachment

points as ICE engine

HYPSTAIR
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Pipistrel
offers all the
phases of the

process:

| -concepts and development
| -prototyping
-ground and flight testing
-certification process
| -serial production
| -own international sales network
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Make the atmosphere
clean again!

Pipistrel’s iiae"
Vision: p
Electric air
travel

1. Hybrid-electric
microfeeders
Development of 19 seat
low emission commuter

Less noise{
less pollution
less stress

2.eVTOL

Development of a
revolutionary 3-seat and
5-seat all electric aircraft
for urban environments
m electric fight oo "

Spend time
. _ with your love ones,
o not in a traffic jam



The 19-seat microfeeder
A real business case for today’s hybrid-electric technology

2H
45 min
BUFFER
TIME
Bt sait
TH15MIN
TRAVEL
TIME
55 MIN
k™Y
BEUFFER
TIME
45 min
TRAVEL
TIME
= highway —

4 micro feeder

p airport ®

I C PROPULSIONTARCHITECTURE S



A quiet revolution in air travel is on the horizon

Megacities are driving the demand:-for Vertical Mobility

Helicopters are noisy, expensive, slow
(electric helicopters would not-work)

Technology convergence is how enabling a-booming market
for radically new, quiet, comfortable aerial-vehicles

with=VTOL capability.
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\ Pipistrel’s eVTOL design strategy @ @

Combining high cruise
speed with noise
reduction technology

!
1

o 0L

Modular propulsion:
all-electric,
hybrid-electric or
turbo-electric

Reconfigurable
A match for a broader payload volume:
range of missions, passengers, freight,
distances and speeds medevac or

surveillence
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