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editorial

Winged eVTOLs, IPO and Hydrogene

On the way back to normal
with AERO &Co

D

Despite COVID-19, 2021 was once again, full of e-news. You might think that
the inventors have been less productive because they could not travel, but
you’re mistaken. A clear tendency for eVTOLs with wings has been seen in the
last year. Even Volocopters and eHang, the pioneers of multicopter Air Taxis,
showed new designs with a lift and cruise concept, as well as Airbus. While
Joby and Volocopter are progressing with FAA and EASA certifications, in
China, the CAAC issued certification conditions for eHang.
At the same time, several eVTOL companiesIPO’d in the last year: Joby, Archer,
Lilium, Embraers Eve, and Vertical from the UK. While at the end of the year
2021, the interest of stock exchange investors for eVTOL cooled down a bit,
there were two highlights, both also in the lift-and-cruise class. A newbie from
Germany, the eMagic, rocked the European Rotors EASA show. The eVTOL
was developed quietly, and the proof of concept MagicOne already had its
maiden flight and maiden hover before the first appearance at the show. Then,
two weeks later, the German New Market Investment Guru Lukasz Gadowski
invested - with his company Team Global- 100 Million Dollars into Autoflight in
China. That is the company from Tian Yu and it is from Shanghai. He has been
a part more electric mobility projects in the last two decades than anybody
else, from the first small electric RC models over the Yuneec drones, electric
skate and surfboards, up to eVTOLs, like the V600 presented at the AERO in
2019. The Chinese serial designer showed how he was motivated by the new
China-Europe cooperation. He presented his new 3-4 Seater eVTOL, the V1500
Prosperity, at the Airshow China. The aircraft made its maiden flight only weeks
later and is now heading for the transition. At the same time, Autoflight, also
with the help of Team Global, is building up a new team in Europe at the Airport
of Augsburg in Bavaria, Germany.
There has also been remarkable progress in other electric aviation fields, especially on energy sources for flying e-motors. The low energy density of batteries is still the weak point of eMobility in the air. Hydrogen, produced with renewable energy, is coming into the focus as politicians want to reach their CO2
goals. Zero Avia from the United States, with the cooperation of Josef Kallos
H2fly from the Deutsche Aircraft are both working on commuter ePlanes on the
base of Dornier Commuters and received substantial funding. Both companies presented their developments at the e-Flight-Forum in China (read more
on page … in this magazine). The Forum, which was held last December, was
held in a hybrid format. But the coming AERO, with its e-Flight-Expo special exhibition, will again, be in person for the first time in two years. “Bookings are
better than ever” says Roland Bosch, the long-time head of the world’s largest
GA show, “we do not know how the COVID restrictions will be, but the show will
take place – that’s for sure”.
Make it happen and visit us at the e-flight-Journal booth if you can travel.
Xin Gou
Willi Tacke

1 / 2022

e Flight Journal

3

Electric Aviation, VTOLS, Multicopter, Rotor wings, Fixed Wing, Hybrid Technology, Rule making news, Test Reports * Electric Aviation, VTOLS, Multicopter,
Multicopte
tte
er,
r Rotorwings,
Rotor
orwi
or
w ngs, Hybrid Technology, Rule making News, Testreports *

Content / Imprint

3

Scan 2 read
online
Quarterly Vol. 04-2021 / 01 2022

www.e-ﬂight-journal.com

• Editorial

On the way back to normal
with AERO &Co?
New eVTOL from Germany:

6 • eNews around the world

eMagicOne

Fairs:

European Rotors
First Flight:

Autoflight
prosperity 1

Event:

e-Flight-Forum
Hybrid from Yichang

14 • Autoflight

Hydogene:

Fuel cell as
Battery alternative

20 • eMagicOne & Next

Cover eFlight Journal
1-2022		

30 • EASA Rotorcraft Symposium
34 • 5. e-flight-Forum China 2021
35• EVTOL in three major markets.
We the e  Flight Journal (e  FJ) founders are a team of aviation journalists and
enthusiasts who created Flying-Pages.
Publishing several aviation publications
around the world. It started with the interest in electric flying in 2009.
We co-founded the e-Flight-Expo in
Friedrichshafen/Germany as part of the
AERO, and established it as the largest
show for electric aviation worldwide.
The e  FJ is supported by the GAMA
EPIC committee, FACC, Rolls-Royce,
Rotax and many others.

e  Flight Journal

www.flying-pages.com
Publisher, Flying-pages GmbH, Buttersteig 11,
D-16831 Rheinsberg OT Zühlen 			
• phone: D-033931/80 60 27, Fax.: D-030/34 70 91 24
• info@flying-pages.com • www.flying-pages.com
ADVERTISING
Worldwide Willi Tacke, • phone :+49 (0)8841 / 487 515,
mob:+49 (0)171 69 808 71, fax:+49(0)8841 / 496 012, 		
US Cell: +1 920 385 8495 • willi@flying-pages.com
Germany & other Countries, Rosi Berkemeier 			
• phone: +49 (0)33931/80 60 27 • Fax +49 (0)30 / 3470 9124 		
• rosi@flying-pages.com
USA, Bettina C. Larrarte • phone: +1 970 310 1410 		
• bc@flying-pages.com

4

e Flight Journal

36 • Supply Channel
38 • Cross Country with electro plane
46 • Propulsion System
46 • Fixed Wing
48 • Certification / FACC
52 • FUTPRINT50
52 • Summary

EDITORIAL
Robby Bayerl, Marino Boric, Greg Bowls, René Coulon, Dimitri Delemarle,
Jan Fridrich, Mike Friend, Xin Guo, Martin Hardung, Dan Johnson, Klaus
Köhmstedt, Bettina Cosima Larrarte, Germán Larrarte, Werner Pfändler, Jan
Otto Reimers, Torkell Saetervade, Christian Tacke, Julia Tacke, Willi Tacke, Dave
Unwin, Qinyin Zhang, Markus Villinger, Jean-Marie Urlacher (Photo).
Managing Editor, Design: Bettina Cosima Larrarte
Technical Proofreader/USA: Renée Larrarte
Online: Achim Holzmann
© 2022 Flying-Pages GmbH. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted in any form, or by any means,
electrical, mechanical, photocopying, recording, or otherwise, without the prior
permission of the copyright owner.

DISCLAIMER
This publication consists largely of information supplied by traders and
manufacturers. Flying-Pages GmbH and its associates do not take any
responsibility for the data, facts, wording, addresses, prices and spelling of
the items published and do not claim the market survey to be complete. The
publisher has made every effort to ensure its accuracy and completeness, and
has queried many facts during its compilation, but cannot be held responsible
for errors or omissions, or for any problems arising from them, or for the use
to which the information is put.

1 / 2022

Cover Story
News

Lockheed Marin invested in Electra eSTOL
Lockheed Martin Ventures (LMV) has made an undisclosed investment in eSTOL aircraft developer Electra
through a Series A funding round. The capital contributed by the venture capital arm of the U.S. defense and
aerospace giant will support the Virginia-based startup’s
plans to begin flight testing a full-scale technology demonstrator this year. Electra’s eSTOL design using blownlift technology features eight sets of propellers on the

leading edge of wings and is expected to be able to operate from surfaces as small as 300 feet long and 100
feet wide. The aircraft will have hybrid electric power system with a small turbine-powered generator to recharge
batteries during flights. The eSTOL design targets to carry seven to nine passengers or up to 1,800 pounds of
cargo for up to 500 miles.
https://www.electra.aero

United Airlines invested in ZeroAvia as well as placed orders
In December 2021 United Airlines joined Alaska Airlines
in committing to a new, $35 million round of capital investment in ZeroAvia’s hydrogen-electric propulsion system, bringing total financing for the company to $115
million. In addition United Airlines placed order of up
to 100 of the zero-emission ZA-2000RJ hydrogen electric engineswhich could power United Express regional
jets by 2028.United Airliners specified 50-seat Bombardier CRJ550 regional jets as “one potential use” for the
engine. Under the agreement with United Airlines Ventures, United will pursue a conditional purchase agree6
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ment for 50 ZeroAvia ZA2000-RJ engines and an option
for 50 more, enough to power up to 50 twin-engine aircraft that one or more United Express partners would operate.ZeroAvia plans to soon begin ground tests of its
smaller ZA600 600kw hydrogen fuel cell powertrain in a
19-seat aircraft that calls for entry into commercial service in 2024. The company has set an initial target for a
500-mile range in a 10- to 20-seat aircraft and the next
segment of 40- to 80-seat aircraft including turboprops
by 2026 and regional jets by 2028.
https://www.zeroavia.com/
1 / 2022

News

Joby S4 eVTOL prototype set flight records
The American eVTOL developer Joby Aviation set a series of flight records in the test flight this month: the tilt-rotor Joby S4 prototype, designed for four passengers plus
pilot, has reached the top speed of 328 km/h (205 mph)
during test flights in January. In the test flight on February 1st the prototype reached an altitude of 3300 meters (11000 feet). On top of these two records the prototype flew 247 km on one charge with the test pilot on
board last July. These three unofficial records made Joby

S4 the eVTOL flying the fastest, highest and longest distance as of today. It should be noted that the records
were in all likelihood flown with an unloaded aircraft
weighing approximately 1,800 kg (4,000 lb). It remains to
be seen whether these impressive values can ultimately
also be achieved with the maximum take-off weight of almost 2,200 kg (4,800 lbs).
www.jobyaviation.com

Air Race E first flight
On 28 January 2021, the Nordic Air Racing team, one of
the founding teams of the planned racing series for electric planes Air Race E, made the first flight of their electric racing airplane at Tønsberg Airport in Norway with the
pilot Rein Inge Hoff at the control after obtaining the permission to fly from the Norwegian Civil Aviation Authority. The team claims this to be the first flight of a piloted all-electric racing aircraft. This electric racing airplane
is a specifically converted Cassutt IIIM formula One race
airplane and will serve as a platform for the start of the
world’s first electric air racing series Air Race E, scheduled to begin in 2023.
www.airracee.com
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VolocopterVoloCityeVTOL Made first flight
At the “Transformative Vertical Flight” (TVF) conference
held by the Vertical Flight Society (VFS) in January 2022,
the speaker from the German eVTOL company Volocopter stated in his presentation that the VoloCity two-seat
multi-rotor eVTOL prototype developed by Volocopter
completed its maiden flight last month. Volocopter an-

nounced the VoloCity design in August 2019, which is the
conforming prototype based on the company’s X2 twoseat eVTOL and intended for airworthiness certification of
EASA SC-VTOL rules. Volocopter said five X2 prototypes
have been built for various tests and test flights.
www.volocopter.com

Volocopter Canceled Initial Public Offering plan
In November 2021 Volocopterannouced to cancel its
plans to go public through a merger with a special purpose acquisition company (SPAC) on the New York
Stock Exchange.The chief financial officer of Volocopter
has left the company. The German eVTOL developer told
investors it was abandoning the planned business com-

bination due to the current“extremely unfavorable” environment for SPAC transactions. The company reportedly
signed a non-binding letter of intent with a Nasdaq-listed
SPAC over the summer.
www.volocopter.com

Boeing invested $450 million in Wisk
Boeing announced $450 million additional investment in
the eVTOL manufacturer Wisk Aero which is a joint-venture founded in 2019 between Boeing itself and the Kitty Hawk Corporation. Wisk focuses on the development
of autonomous aircraft that do not require a pilot and is
currently working on the sixth generation of the eVTOL
prototype, hoping to be the first unmanned eVTOL aircraft in the US to be approved by the US Federal Aviation Administration. With the prototypes it has built to
date, Wisk already has logged over 1,500 test flights,
much of them in the South Island of New Zealand.
www.wisk.aero
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Rolls-Royce electric airplane set speed world records
On 16 November 2021, the electrically-powered converted NXT Next kitplane developed by Rolls Royce and
named as “The Spirit of Innovation” reached a speed of
345.4 mph over a three-km distance, beating the previous top speed of just 132 mph set in 2017 by France’s
Jean Luc Soullier in an Extra 330LE aircraft powered by
an electric motor developed by Siemens. In subsequent
flights, the Spirit of Innovation reached a speed of 330
mph over a 15-km distance, which was 182 mph faster
than the previous record, and also set a new record for
climbing to an altitude of 3,000 meters (9,843 feet) in 202
seconds (60 seconds faster than the existing record). In
one of the flights, the aircraft achieved a maximum speed

of 387.4 mph, and Rolls Royce, on this basis, claimed the
world’s-fastest-electric- aircraft record. The Spirit of Innovation airplane was developed by the Accelerating the
Electrification of Flight (ACCEL) team led by Rolls-Royce.
The aircraft was converted to use a 400-kW (500+ hp)
electric propulsion system developed jointly by the aeroengines group with battery specialist Electroflight and
lightweight motor and controller manufacturer Yasa.According to Rolls-Royce, the data harvested from the flight
test program, which got underway in September, will be
fed into plans to develop electric propulsion for new eVTOL and hybrid-electric regional fixed-wing aircraft.
https://www.rolls-royce.com

Archer two-seat eVTOL demonstrator made first flight
In December 2021, the American eVTOL developer Archer Aviation’s two-seat Maker eVTOL technology demonstrator achieved its first hover flightwith the flight being used to conduct initial airborne checks on the flight
control system and flight software, marking the start of a
flight-test campaign that is expected to lead to the development and certification of a four-passenger production
model in late 2024. Archer said its program timeline calls
10
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for flight testing of the Maker to be stepped up from now
into 2022, at first expanding the hover flight envelope before progressing to the transition from vertical to horizontal cruise flight. Later in 2022, the company plans to unveil its full-size “production-intent” aircraft, which is still at
the preliminary design stage.
https://www.archer.com/
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Vertical Aerospace went IPO in New York Stock Exchange
On 15 December 2021 the British eVTOLdeveloper Vertical Aerospace became a public company on the New
York Stock Exchange (NYSE) through so-called SPAC
after shareholders in Broadstone Acquisition Corp. approved a merger with the UK-based start-up, becoming
the fourth electric aviation company going IPO this year
after Joby, Lilium and Archer. The IPO helpedVertical
Aerospace raise around $300 million from the flotation
and the issuance of convertible senior secured notes.

Though the capital raised from IPO is less than expected, Vertical Aerospace claimed that they only need $250
million to complete EASA type certification of its fourpassenger eVTOL by 2024. Public shareholders in the
company include American Airlines, leasing group Avolon, Honeywell, Microsoft’s M12 division, Kouros, RollsRoyce, 40North, and Rocket.
https://vertical-aerospace.com/

Autoflight Set Up Certification Center in Augsburg/Germany
Shanghai-based AutoFlight plans to expand its certification program with the goal of achieving type certification
for its eVTOL called Prosperity I by 2025 with EASA. A re-

12

e Flight Journal

search, development and certification center will be set
up at Augsburg Airport in Germany, to be led by former
Airbus Helicopters manager Mark Henning. The Prosperity I is AutoFlight’s first passenger-carrying eVTOL design. The liftand-cruise design targets a range of
around 250 km with three passengers
and a pilot on board and a maximum
takeoff weight of 1,500 kg.
www.autoflight.com
More details on page 14
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AUTOFLIGHT –
					 RELAUNCH
V1500M presentation at China Airshow 2021.

In 2019, Tian Yu from Shanghai
presented the V-600 at the AERO.
It was the prototype of a lift and
cruise eVTOL with a Canard configuration of the wings. More than
2 years he was working in China
mainly in silence on unmanned
Cargo versions. However, since
autumn, he is back and stronger
than ever. First, he launched his
new V1500M Prosperity 1 at the
14
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Airshow China. Only a few weeks
later, he conducted a maiden flight
with the Air Vehicle. Additionally
that year, Autoflight announced
an investment of $100 Million
from Team Global in Germany.
In January 2022, Autoflight Europe was installed in Augsburg/
Germany under Mark R. Henning,
a former Airbus Helicopter manager.
1 / 2022

Text: Willi Tacke; Photos: Willi Tacke, AutoFlight
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The Prosperity should be certified in five years (top); Mark R. Henning, the new CEO of AutoFlight Europe.

S

Shortly after his appointment as Autoflight Europe CEO,
e-flight-Journal had the chance to talk with Mark R. Henning. The aeronautical engineer and graduate of Munich’s Technical University has worked in the aviation
industry for 26 years. Mr. Henning started his career at
DASA and held leadership positions at EADS and Eurocopter. Previously, he was Manager for Governmental
Business at the helicopter division of Airbus and head
of product EC135. He has held program management,
strategy, production, and development positions. Also,
he worked for the Airbus Group in Indonesia, South Korea, Israel, South Africa, and the United States.

1 / 2022

Below is from the Zoom call with
Henning:
eFJ: What are the key targets of the European Team
of Autoflight. Where will the headquarters for Europe
be?
Mark R. Henning: Augsburg will be our center. We are
bringing aircraft construction back to Augsburg, creating a high-tech location and jobs as we build drones and
create an entirely new market segment for air taxis. I really like AutoFlight and ‘Prosperity I’ be-cause of the simple underlying concept. Simplicity translates into safety
and efficiency”.
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The V1500M prototype has already executed transition and back transition in horizontal flight.

eFJ: What will be the first steps?
Henning: We are building up a strong team for the certification. We also intend to do the test flight center here.
Also we will work very closely with the EASA.
eFJ: Where do you see the significant advantages of
the AutoFlight design over its major competitors?
Henning: The simplicity of AutoFlight’s design is the so
called ‘lift and cruise’ configuration. It combines superior range and safety with low technical complexity, making it affordable.
eFJ: Will the focus be on the drones or the manned
version? What about military use?
Henning: The Core for us here is very clear: the certification of manned Cargo version for Europe can be seen
as spin-offs.
eFJ: How large AutoFlight Europe will be in the future.
Are you hiring now?

Henning: Yes, definitely we are hiring. The goal is a team
of between 30 and 50 engineers.
eFJ: Where do you see the biggest challenges for the
UAM industry?
Henning: Next to the certification for which EASA has set
very high goals, it will be the acceptance of the people.
For this, the noise level of the eVTOLs is one of the critical factors. Also, the systems have to be affordable otherwise will not get the numbers necessary.
eFJ: How do you want to operate the vehicles piloted
or autonomous in Europe?
Henning: We will start with a fully piloted aircraft. We plan
to use a SVO-FCS (Simplified Vehicle Operations – Flight
control system) from the beginning, in which the system
assists the pilot a lot. Especially later for the operations
with many more participants, we need intelligent solutions with high integrity. And it could be that it is too com-

Josef Arwek - Team Global Communications-, Mark R. Henning - CEO AutoFlight Europe - and Willi Tacke in the Zoom interview.
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The lift rotors are aligned with the two booms.

plex for a human to fly in - let’s call it the “Highways in the
sky”, where you have every 500 meters an aircraft flying
so you need automatism - a lot of systems to assist pilots and controllers.
eFJ: Where do you think the first eVTOLs will be operated in Europe?
Henning: I’m new to this field, but my bet is the UK. They
have this megacity London with a high demand, and they
are progressing quite well.
eFJ: As AutoFlight was once the star at the AERO eflight-expo in 2019, will you again be at the show in
Germany?
Henning: Due to travel restrictions and shipping limitations between China and Europe, we will not exhibit in
2022, but we will be there and participate in the forums.
And in 2023 we will have real things to show and be sure
we will be there.
eFJ: Thank you for your time.

VIEW BACK
At the beginning of the 2000th Tian Yu, after studying
electronics, started a company for electric-driven RC
models in a time when most of the models still did fly
with small combustion engines. He named his company after his family name, Yuneec. The company became
very successful and sold its models around the world. In
2009, Tian Yu started electric manned flying with paramotors and small electric fixe-wing ultralights, like the single-seated e-Spyder. An existing ultralight aircraft design
from the US, called Flightstar, combined with Tians selfdeveloped eMotor became one of the first electric aircraft certified by the German Ultralight association DULV.
Some years later, he also received a certification for its
larger e430 twin-seater. But due to a lack of interest in
the market, these aircraft were never produced in series. One of the reasons was that in 2013 Yuneec started working on another booming field: it became one of

Global plans for AutoFlight with headquarter in Shanghai: the European facilities are
open, and next, a Center in LA/California is coming.
1 / 2022
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e-Flight History: Tian Yu’s eSpyder, in Shanghai at his premiere in 2009, is homologated as an Ultralight in Germany.

The V50 drone from AutoFlight is already in serial production.

The V400 has a maximum of 100 Kg usefull load (above).
In 2009 Tian Yu already showed the e430, a 2-seat-electricplane, which later also received a German ultralight certification,
but never went into serial production.

18
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the leading drone manufacturers worldwide. The company was so successful that the US chip manufacturer Intel invested 100 Million US$ in the Chinese manufacturer.
After separating from his wife with whom he built Yuneec,
he left the drone company. He combined the last two
fields he had worked in, manned e-Mobility on the ground
and in the air and drones, in creating his first eVTOL under the new brand of AutoFlight. “As the battery capacity
is too low for long or medium ranged manned muticopters and as we already had experience in lift and cruise
drones, for me it was clear that it must be a lift and cruise
airtaxi when it should be successful,” remembers Yu. “I
think tilt rotor or tilt wing designs are much more complicated, which brings additional problems in the certification and for a successful transition phase.” We speak
from the transition process when a vertical taking-off air
vehicle with wings accelerates horizontally at the end of
the transition. The weight is carried by the wings so that
the lifting rotors are either turned off or tilted (turned) to
propel the aircraft horizontally.
After the first scaled drones called V50 (50 Kilogram
MTOW = Maximum takeoff weight), he designed a twoseated proof of concept with a canard wing. The V600

1 / 2022

should have flown in the German ultralight class. At that
time, there was a high interest in the drone side, so Yu focused first on cargo and surveillance drones. His following models were the V280, the V400. Both turned into serial products, and prototypes of larger cargo drone V800
were presented at the e-flight Forum 2019. Followed by
the V1000 and V1200, he finally turned to the manned
field again with the V1500 M Prosperity I. This UAM aircraft was first presented at the Airshow China 2021. It
completed its unmanned maiden flight in the winter of
last year and the first full transition and retransition after
the Chinese New Year at the end of February. The fact
which made this acceleration possible is the massive investment ( $US 100 Million) of Lukasz Gadowski from
the German Team Global into Tians AutoFlight. Gadowski, who also was one of the first investors into Voloopter in Germany and Archer in the US, had surveillance
AautoFlight already since 2018. As a result, the European arm AutoFlighX was converted into AutoflightEurope,
and a new team is in creation at the airport of Augsburg
in Germany. The explicit goal is now to certify Prosperity I
under the European EASA and under the Chinese CAAC
rules. The company is planned as an R&D and test flight
center that shall work very closely with the R&D production team in Shanghai and the other two company locations in China. 4
The V600, presented at the AERO 2019, had the key features of
the V1500M: Lift- and cruise configuration, canard wing in the
front, and multiple lift propellers on two booms combined with a
pusher prop for horizontal flight.

1 / 2022

Animation of the V1500M above a motorway system.

Investor Lukasz Gadowski (Team Global, left in the photo) and
AutoFlight Boss Tian Yu.
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Exclusive: eMagicOne & Next
Text: Willi Tacke, Fotos: Willi Tacke, Hersteller

eVTOL ultralight
comes out of
the stealth mode
Here is a new eVTOL Proof of concept from Germany - which fits into the
German UL (EASA-Microlight) class and still flies for an hour. It was entirely
developed in Germany - under the radar of the aviation scene up to the first
flight. The presentation of the prototype and a video of the maiden flight,
including the first hover take-offs, took place at the premiere of the new
EASA eVTOL Show European Rotors in November 2021. Michael Kügelgen
and his team gave the newborn eVTOL the name eMagicOne. And Michael
is not a friend of baby steps: he continues with his seven-league boots and
released in December at the e-flight-Forum the second family Member of
the eMagic family, the 3 to 4 seater Version called eMagicNext.
20
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Photos left Side: Into the air in record time: the eMagic One, redesigned from the
ground up (photo at top). The boss flies himself: Michael Kügelgen gets ready for
takeoff in the monocoque cockpit of the „Lift and Cruise“ eVTOL.
1. Only the finest: Beringer brakes on the wheels of the eMagic One.
2. Muscle car look - the cooling fins on the top of the cowling.
3. The office of the inventor Kügelgen. The views overlook the company’s helipad.
4. Partner: Richard Krüger-Sprengel, the propeller-pope from Aachen/Germany, was
involved in the eMagic project from the beginning - here during performance measurements in Grafschaft/Germany.
5. Partner: Thomas Strieker during measurements in the eMagic hall. His brother
Matthias is responsible for building the structure.
6. The attachment of the front wing to the fuselage.
7. On the way to the first flight. Despite high-tech: The good old wool threads on the
front wing are the best indicator of the tear-off behavior.
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The Elektra One (photo above) has been flying in different versions for more than six years. In September
2021 it should receive the UL approval from the DULV. The E-6 is the project of a fully electric six-seat commuter aircraft that Elektra Solar is developing together with Skylax (photo above, right side).

Nothing is left to chance: Leaning position seat test- in the factory hall (above). Remote-controlled hover flight, safety always comes
first (right). Ready for takeoff: The tail-wheel arrangement causes no problems even on asphalt, according to Kügelgen (bottom).

W

When I first heard that someone in a small town in the
German province is working on another new eVTOL - and
that he is already quite far in the development, I didn’t believe it. I hadn’t heard about the project anywhere else.
When the rumors started to spread a little later, I got on
the phone, and after some calls, I had the name Michael
Kügelgen. In the middle of July, I was on my way to Grafschaft, a tiny town not far from Cologne. I caught Michael
Kügelen in his small company MK Technology, in the industrial area of the village. To keep my tension, he first
showed me the Company before we got to the “Flying
department.”
The core business of MK is unique processes for highprecision investment castings. They use a special patented aerodynamic drying method to cure the molds
much quicker than conventional manufacturing process-
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es. High-precision investment castings are used for particular metal parts such as turbocharged wheels, turbine
blades, and rocket nozzles.
The reputation of this unique German technology is
known around the world. Kügelgen delivers production
tools and whole production lines worldwide from China to the US. One of the customers is Elon Musk with
his company SpaceX. “We supplied a production line
for them to manufacture the special parts for the rocket propulsion system,” says Kügelgen. The company
tour continues with his private Hangar and his Guimbal
helicopter. When it seems to have been forever, I finally saw “it”. It was complete in classic black carbon, with
a tandem wing design, the black eMagicOne! One seat,
one traction propeller, and two bars, which connect the
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1) The arrangement of the lift propellers with their clear
V-position.
2) Scaling: After the 50 % model drone flew completely, it went
to the real eMagic One.
3) Partners are important: Michael Kügelgen with Thomas
Senkel.
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2
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Division of labor: As with the Volocopter, Thomas Senkel took over the first flight of the hover frame.

two wings, a taildragger configuration with a transparent
cockpit hood in the middle of the fuselage.
When I first visited in the summer, there were no propellers mounted on the bars. But Kügelgen had already
completed the maiden flight in airplane mode and flown
hover starts and transitions with the 50 % to scale model.
“But please keep quiet”, he asked me when I left, “not a
word. We only want to talk when the final plane had flown
in full configuration.

So I was amazed that only a few weeks later, in prostration for the European Rotors VTOL show in Cologne, he
called me with the statement, “now we have flown in aircraft mode with the mounted motors, propellers, and batteries. Also, we have registered for the fair in Cologne,
about 50 kilometers away from me. Still, I don’t know
whether we can do the first hover hopping remote control mode before the trade fair.” However,Kügelgen and
his team also achieved this milestone and before November 16th.

Safety from the beginning: Load tests of the structure. The eMagic One is designed from the outset so that the aircraft complies with
the LTF UL certification rules.
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Surface and rotor: Kügelgen has experience with both areas.

THE START IN 2018
Step back in time,the project started with a meeting with
Michael Kügelgen and Thomas Senkelin 2018. Senkel is
no stranger to the world of eVTOLs, rather the opposite.
With Alex Zosel, he founded the company eVOLO, which
is now known under Volocopter. He developed the motors and control system, and his first hop made him an
eVTOL celebrity: Flying for the first time manned in an
eVTOL while sitting on the yoga ball and operating the
device by remote control.
Kügelgen, on the other hand, received his hang glider license in 1975, followed by UL flying and UL construction. Because he couldn’t find any suitable propellers for
his 8.5 hp Sachs Dolmar motor, he built them himself.
Because others also needed propellers, he constructed
them for the colleagues.
He had already built models by the age of seven. After studying mechanical engineering in Aachen, this became his first job. Fromfrom 1985 till 1993 he made military observation drones for the company IAT. No drones
took off vertically like today, but small fixed-wing aircraft
powered by two-stroke engines for surveillance mainly.
“Then after the fall of the Berlin Wall, I thought that military drones weren’t good business anymore” saidKügelgen, “how wrong I had been”. Flying himself, he continued with a Private Pilots license (PPL) in 1983 and
bought a Fuji four-seater.
After a few years as a technical consultant, he wanted to
do his own thing again and founded a company for production systems for investment casting.
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As the company progressed well, he got his helicopter license in 2011 and bought a Guimbal. Nowadays, there
is a hangar with a private helipad next to the company,
which also served for the first hover attempts of different models.

EVOLUTION WITH SEVEN-LEAGUE BOOTS
When Senkel and Kügelgen met for the first time, it soon
became apparent that they wanted to do something together. The goal was to create an eVTOL with “lift and
cruise” technology: that means there are dedicated engines for propulsion during horizontal flight; the wing only
generates the lift. Other engines are only used for vertical
take-off and standstill after transitioning to the horizontal.
Senkel and Kügelgen distributed the tasks according to
their experience: Senkel was responsible for developing
the extremely light and powerful motors for the hover operation and, together with another Team member, Moritz
Pfletschinger, for the flight control in V-mode. Kügelgen,
on the other hand, took over the design of the aircraft, the
coordination for flight operations, and the management
of the company. “Two main principles have enabled us to
move forward so quickly despite our small team,” says
Kügelgen. First, we have strictly relied on a parallel development, which means that from the first scaled models
onwards, we have built a fixed-wing aircraft and a hover
cage with the exact dimensions and weights. When both
worked, we combined them, and after that was successful, we went to the next step.
1 / 2022
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Modern high tech meets nostalgia: Cockpit with wooden design.

eMagic One
Second, was “cooperation with a network of highly competent external partners”. The shapes and structure of
the eMagic were built at Silence Aircraft together with
Matthias Strieker. He has a lot of experience in super
lightweight construction and delivers absolute top quality. His brother Thomas Strieker did the calculations,
which are essential for safety and for the approval process later. Richard Krüger-Sprengel, with his company
Helix Carbon, one of Europe’s Top Propeller designers,
developed and built all the propellers for the various prototypes. He has unique experience working in more than
30 VTOL projects worldwide. AchimDroste also helped
manufacture the motors housings and many other metal parts.

FUTURE DEVELOPMENTS
With the “Permit to fly” (VVZ) from DULV (the GERMAN
ULTRALIGHT ASSOCIATION), further test flights are possible in airplane mode. “Only later, in coordination with
the association, we start with the extensive vertical flight
conditions up to the transition; the transition from vertical
to horizontal flight and back,” Kügelgen explains the next
steps. Up to now, there was never such an aircraft in the
UL class at DULV. That means the approval regulations
for this machine can only be carried out in cooperation
with DULV, the supervisory authority LBA.

DIMENSIONS

Empty weight
Max. take-off weight (MTOW)
Payload:
Wingspan
Seats
Certification:

255 kg
420 kg
165 kg
7.68 m
1
LTF-UL-2020

PERFORMANCE

V cruise
Stall speed
V max
VNE
Engine Cruise:
Engine Hover:
Propeller, horizontal flight:
Propeller, vertical flight:
Maximum flight time
Maximum flight time hover
Rescue System

144 km/h
74 km/h
170 km/h
200 km/h
Geiger HPD 40 kW
8*Senkel 15 kW
Helix 3 blade
Helix 2 blade
1 hour
4 min
BRS

KONTAKT :
EMAGIC AIRCRAFT GmbH
Robert-Koch-Str. 15
D-53501 Grafschaft
Germany
www.emagic-aircraft.com
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The eMagic Next is expected to carry 3-4 passengers and be certified with EASA.

SAFETY FIRST
For enabling safe testing, eMagic has many redundancies built-in. Due to its good easy flight characteristics,
the aircraft can be landed in airplane mode at any time,
even if all motors (including the tractor) or the redundant
control electronics fail.
At the same time, the machine, like all German microlights, also has a ballistic parachute system, from BRS.
When the test phase and the approval of the single-seater proof of concept are complete, it should initially be
manufactured in a small series if there is demand.
The “Next” steps
Of course, in Grafschaft they are already working on the
next steps. Because one thing is clear: the real business
is waiting in the next larger category, an EASA-approved
three or four-seater eVTOL according to the same principle. So at the e-Flight-Forum 2021 Kügelgen already presented the design for the eMagicNext, a three or fourseater aircraft which can be used as a certified Urban
Air taxi.
Analysts worldwide - from Roland Berger over McKinsey to Goldman Sachs - have calculated that tens of billions of euros will flow into this area in the next few decades. Companies such as Lufthansa, Deutsche Bahn,
Schenker, and almost all car manufacturers have invest-
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ed in these developments. None of the eVTOLs that have
mushroomed in recent years have been approved, and
only a few of the more than 200 companies working on
concepts worldwide have brought functional manned
prototypes into the air.
eMagicNext is a three-passenger eVTOL aircraft serial
production design with 12 propellers. The all-electric aircraft has two fixed tractor propellers for forwarding flight
and 10 fixed propellers dedicated for VTOL flight. The
first versions of the aircraft are piloted, and then step by
step over simplified vehicle operations are transferred to
a partially autonomous mode.
The aircraft has two independent battery systems: high
energy-density battery packs for cruise flight and high
power-density battery packs for VTOL flight. A part of the
batteries for the aircraft is in the tractor propeller nacelles
enabling quick and easy battery swapping.
The fuselage will be made from carbon fiber composite,
causing the aircraft to be solid and lightweight. An exciting feature of the plane is its landing gear: the aircraft has
a taildragger configuration with fixed wheeled landing
gear. The aircraft can take off and land like a conventional general aviation aircraft and allows eSTOL operations.

1 / 2022
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The ten rotors of the eMagicNext for hovering operation

Safety features of the aircraft include redundant flight systems, Distributed Electric Propulsion (DEP), the ability to
take off and land like a conventional airplane, and have a
whole aircraft ballistic parachute. The 10 fixed propellers
for the vertical flight give additional safety and redundancy if one of the lift props stops working.
Some who started in the UL class like eMagic didn’t meet
the weight limits. Now they have done the entire development with EASA, which usually consumes a lot of money and time. Therefore, Michael Kügelen and his comrades’ approach is promising to consistently rely on the
ultralight homologation for the first steps in developing a

In contrast to the eMagicOne,
the two wings of the eMagicNext have nearly the same size,
which moves the center of
gravity forward.

Prof-of- concept. In the following steps, this ultralight prototype can be built in a small series and undergo extensive testing to gain a unique operational experience at
the same time. 4

The Italian designer
Mirco Pecorari
gave the Next the
racy twin- look.
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EUROPEAN ROTORS COLOGNE 2021
Text and photos: Willi Tacke

EASA SHOW 			
DESPITE CORONA

The European Rotors was the first in person aviation fair in Germany for almost
two years. With a reduced audience, it
also brought more innovations than expected for ULers and showed a positive
mood among exhibitors and visitors. It
was planned as a trade fair for all rotary
wing aircraft, from large turbine helicopters to gyros and UL helicopters to eVTOLs and drones.

World premiere one: Airbus showed a model of its NextGen eVTOL for the first time. The interesting „lift and cruise concept“
has the propeller aligned at an angle downwards at the rear.

Not only the certified came to
Cologne, but also came UL helicopters not certified by EASA - like this
Konner turbine helicopter - which
could be seen in the cathedral city of
Cologne.
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WITH WORLD PREMIER

Under the radar, eMagic is developing its proof of concept of a single-seat “Lift and Cruise“ eVTOL that fits into the UL class.
The highlight: the prototype has already flown and hovered before the trade fair. More on this eVTOL exclusively from page 20
in this issue.

With special permission, many helicopters
from the exhibition
- like this Guimbal were allowed to fly
directly to Hall 8 of the
Cologne Exhibition
Center.
The EASA headquarters and Cologne
Cathedral are just
around the corner.

1 / 2022

e Flight Journal 31

Expos / Fairs

David Solar, the head of GA certification at EASA, explains
details to his boss Patrick Key in the ADAC rescue helicopter.

Information at the EASA booth were not only about helicopters, but
also about eVTOLs: The goal for 2022 is to have more electrically
powered high-flyers.

Interesting social distanced lecture concept: three lecture
stages next to each other in the exhibition hall with a lot of
seat spacing. That everything could heard correctly, the
audience received headphones and the right lecture was
given on the right channel.

The Fraundorfer Tensor was the only gyro on display in Cologne /
Germany. The only gyro, which team is working on an EASA certification - the P-VAL -, was unfortunately not present.

The new Volocity, shown for the first time as a mock-up, is
significantly more voluminous than its predecessor. In return, it not only has more batteries on board but also more
space for luggage.

The UL-Heli Zephir
with its revolutionary
rescue system on the
rotor mast (above).

Because of the
travel restrictions, the
XPeng company and
its eVTOL offshoot
HT-AERO from China
could only travel to
one lecture.
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Helicopters were clearly in the foreground
of the first European Rotors: the WW 169
from Leonardo (left) as well as the Airbus
EC 145 (above) in the service of the ADAC.

Simulation for development and training:
Siemens showed its Simcenter software,
which uses digital twins to develop e-motors
and even complete aircraft more quickly
(above).

The simulator from VR
Motion AG from Switzerland
enables realistic training on
the ground (right).
EASA
Executive
Director
Patrick Ky:
Safety in the
foreground.

Snipping in partnership: EHA President Peter Möller (2nd from right) and EASA
Executive Director Patrick Ky under the eyes of Show Director Frank Liemandt.
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The (trade fair) makers from Friedrichshafen: Roland Bosch,
Volker Thomala and Tobias Bretzel (from left to right).
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E-FLIGHT-FORUM
CHINA 2021

IN HYBRID-MODE
This year, the e-Flight Forum was
an actual hybrid conference with
Chinese speakers, guests, and
spectators in the morning from
the Chinese time zone. From eight
in the morning Central European
time, speakers from Europe, the
USA, and Australia participated
via Zoom. The western part was
streamed live via the e-Flight Forum You Tube channel worldwide.
In terms of content, an entire program was again offered, from the
latest eVTOL developments from
China, Europe, and the USA to
the newest trends in fuel cell development. The presenters introduced the latest establishment
34
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of suppliers for electromobility
in aviation, the development of
drive technology for electric aircraft and e-training aircraft, including the development of the
infrastructure for electric aircraft
in general to eVTOLs in particular.

Patty Chen managed - as in previous years - the Chinese part of
the e-Flight Forum on site.
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The eMagicNext from
Michael
Kügelgen: An
eVTOL that
makes pilots’
hearts beat
faster, with a
classic twomotor look.

EVTOL IN THE THREE MAJOR MARKETS.

T

Two absolute highlights need to be mentioned from the
eVTOLs market: one from China another one from Europe .TianYu, who had surprised the world with his V600
eVTOL two years ago, showed his four-seater V1500M
“Prosperity”, which had completed a maiden flight shortly before the event. In his presentation, the Chinese from
Shanghai gave insights into why the rapid development
of the latest prototype was possible in just six months. “In
the last four years, we have had a lot of experience with
ever larger and heavier eVTOL drones. We were able to
use this knowledge with the V1500M”, he explained in his
PowerPoint presentation. “In addition, since the summer
of 2021, we have been working with the German Lukasz
1 / 2022

Gadowski, from Team Global. With him, we have a potent top investor from the Berlin scene on board.” Gadowski invested 100 million dollars in Autoflight. He is also
involved in Volocopter and Archer and various e-mobility
startups in other transport sectors.
After Tian Yu, Michael Kügelgen presented the next highlight: he introduced the eMagicOne at the beginning of
the VTOL trade fair in Cologne in November - came up
with the next bang in his presentation, just one month later. The further developmentof the ultra-light single-seater
eMagicOne to a multi-seat transport eVTOL, the eMagicNext. The shapely eVTOL is also a two-wing aircraft that,
like its little ultralight brother, is used as a tail wheel aire Flight Journal 35
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craft in aircraft operation. Our special article about the
eMagic One in this magazine has more details.
To have additional redundancies in airplane mode, the
machine has two traction propellers, a bit like a classic
twin flyer.
At the end of the first panel, Mike Hirschberg from the
Vertical Flight Society (VFS) gave an overview of the latest developments in America.

For the first time, pictures of the AutoFlight V1500 Prosperity
were on public display. More details to AutoFlight on page 31.

Michael Friend (photo on top) presented the Zero Avia concept of a
Dornier 228 equipped with fuel cells.

SUPPLY CHAIN PANEL
In addition to the second panel of the first day with the
companies FACC and ITK, there was a real highlight at
the end of Wednesday - an overview of the latest developments in hydrogen via fuel cell-powered electric aircraft.
Prof. Josef Kallo has now set up his own business with
H2Fly. He made history with his Hy4 as part of the DLR as
the first four-seat fuel cell plane. He reported on his latest
cooperation project with the company Deutsche Aircraft,
with which they are developing a hydrogen-powered version of the Dornier 328. In spring 2021, if everything goes
well, the first passenger flights with the Hy4 should be
carried out during further tests.
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Phillip Scheffel and his company APUS showed how
they want to develop a small hydrogen four-seater into
an e-commuter. The four-seater in which the hydrogen is
stored in the wings is currently being built.
A guest from America marked the end of the day.
Michael Friend, former Boeing VP for New Technologies
and now a member of the Zero Avia Board of Directors,
reported on the progress and difficulties in developing
a first commuter prototype based on an old Dornier 228
currently being rebuilt in the USA.
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Professor Josef Kallo, one of the world’s leading researchers in hydrogen fuel cells in aircraft, presented the concept of an electrified
Dornier 328.

The mobile test facility for eVTOL engines operated by the Technical University of Munich in
Manching / Germany.

The e-Flight Forum under the
sign of Corona: nothing works
without masks.
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The happy world-record-breaking team after flying the Electro Alpha electric ultralight over 1350
km in Australia with 25 stopover, breaking the world record of flight distance of a commercial available electric aircraft.

Barrie Rogers from Australia introduced their
endeavor last June of breaking the flight distance world record in a commercially available electric aircraft. Two pilots flew in turn the
Electra Alpha two-seat ultralight produced by
Pipistrel that they currently operate in Australia. The total distance of the record flight was
over 1350 km in Australia with 25 stopovers en
route.

Barrie Rogers from Australia proved that it is possible to do long distance
flights with an electric aircraft.
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Z-park Sky Innovation
General Aviation Alliance
THE ALLIANCE CONNECTING
CHINA TO
THE WORLD

Z-Park Sky Innovations General Aviation Industrial Alliance is a nonprofit, non-government
organization co-founded by numerous corporations and organizations representing the broad
GA ecosystem in China including leading operators, research institutions as well as institutional investors. The Alliance is headquartered
in Zhongguancun Science Park (known as “ZPark), an area on the north side of Beijing known
as “China’s Silicon Valley”.
Since the foundation, the Alliance has been
active in membership services, coordination
between commercial sector and relevant government agencies, and global cooperation,
including setting up the Alliance booth at EAA
Airventure for several consecutive years, hosting the first “China General Aviation Forum in
Beijing”, the 2017 China International General
Aviation Innovation and Startup Competition,
and planning and organizing the National Flying

Car Design Competition together with Qinghua
University. In 2017+ 2018 cohosted the e-flightfoum China together with Flying pages from Germany with Visitors and leading speakers from all
over the world.
The Alliance is aggressively promoting the general aviation development in China through the
integration of the industry and finance, aligning
the unique strengths and values of individual
members. The Alliance is also committed to support technological innovation and crossover dej g ass well
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Some learning of electric aviation project development that MGM Compro has accumulated from the electric aircraft projects over
the years.

PROPULSION SYSTEMS
On the second day, the small planes’ presentations continued. First, Matheu Parr showed the progress made
by the British engine company Rolls-Royce with its “RR
Electrical” sub-department in developing the world record plane ACCELL and where the British eVTOL partner
Vertical is heading.
After that, the Czech e-drive developer MGM Compro
and the German Helix Carbon showed how small electric aviation companies are also involved in big successes. Both are currently working with the Technical University of Munich and an eVTOL manufacturer on a research
project for vertical propeller drives that Prof. Florian Holzapfel presented.
Afterward, the latest updates on the entry-level electric
aircraft from Elektra Solar and Diamond Aircraft in the UL
and Part 23 class were presented. Both will be on display at the next AERO. Then Prof. Andreas Strohmayer
from the University of Stuttgart reported on the Futprint50
project after researching electric commercial aircraft,
which his university is conducting together with companies such as Embraer.
A guest from Australia, Barrie Rogers, then concluded
the session on electric fixed-wing aircraft. He reported on
a record flight with a PipistrelVelis in the Australian outback and on further e-flight developments Down Under.
The conference’s conclusion was an overview of various
infrastructure projects, from the test infrastructure in Berlin Brandenburg to the construction of the air traffic control system for the eVTOLs by the company Skyroads
(formerly D3).
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Liu Dongliang of Wolong Electric Group introduced
their understanding of aviation electric motors development. Wolong Group is one of the largest manufacturers of electric motors for industrial and automobile uses.
In recent years Wolong has also been actively exploring
aviation market. According to Wolong, there are some
significant differences in the motor design between automobile and aviation use due to the different working
environmental and mission profile. The primary design
requirement for electric motor for aviation use is safety,
followed by more strict and wider environmental diameters up to 12000 meters altitude and between minus 90
and 70 Celsius and requirement for vibration, electromagnetic protection, high power density, and more dynamic torque diameters on the power output axial and
so on. Wolong divides use cases into three categories
of small aircraft including electric trainers and eVTOL, regional airplane (up to 500kw and 800KV), and large commercial airplane (up to 1MW and 3000KV). As an industry
leader, Wolong has led the effort in writing H1801 clause
of electric propulsion technical requirement of the CS-23
revision of CAAC. In December 2020 Wanfeng, the owner of Diamond Aircraft, and Wolong signed a strategic cooperation agreement to carry out in-depth cooperation
in electric aviation including the development of electric
motors. It may not be a coincidence the Diamond Aircraft
has been a pioneer in electric aviation for over a decade
and unveiled the electric model of their popular DA40
airplane almost at the same time. In April 2021, Wolong
signed the strategic cooperation agreement with Aerofugia, the aviation subsidiary of Geely Group which is the
owner of Terrafugia and a shareholder of Volocopter.
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Olaf Otto, from the sponsor Rolls-Royce Electrical and participating in the eFlight Forum since the first Meeting, gave the honorary
opening speech to the guest in Yichang by an online presentation.

Matheu Parr of Rolls Royce Electrical used the recordbreaking Accelerating the Electrification of Flight (ACCEL)
electric racing airplane named “the Spirit of Innovation”
to elaborate the strategy of electric aviation development
of Rolls Royce Electrical. In November 2021 ACCEL project, whose airframe is a NXT Next kitplane, reached a
speed of 345.4 mph over a three-km distance, beating
the previous top speed of just 132 mph set in 2017 by
France’s Jean Luc Soullier in an Extra 330LE aircraft powered by an electric motor developed by Siemens. In subsequent flights, the airplane reached a speed of 330 mph
over a 15-km distance, which was 182 mph faster than
the previous record, and also set a new record for climb-

ing to an altitude of 3,000 meters (9,843 feet) in 202 seconds (60 seconds faster than the existing record). In one
of the flights, Rolls-Royce says, the aircraft achieved a
maximum speed of 387.4 mph, and it is on this basis
that it is claiming the world’s-fastest-electric- aircraft record. Not only setting new world record, but Rolls Royce
Electrical also used ACCEL to try out the state-of-the-art
electric propulsion technology from automobile industry
and to test the basis of certification. Rolls Royce Electrical is quickly gaining key learning and technical building
blocks across a range of MW power class electric propulsion for aviation use. To put all these knowledge into
use, Rolls Royce Electrical is concurrently working on

Matheu Parr from Rolls-Royce Electrical provided insights into the development of the Accel and the status of the certification of the
engines for Vertical’s eVTOL.
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The electric racing airplane named “Spirit of Innovation” and developed by Rolls Royce Electrical
set two speed world records of electric aircraft on 16 November 2021, reaching a top speed of
555.9 km/h (345.4 mph) over 3 kilometers and 532.1km/h (330 mph) over 15 kilometers. Even more
impressively “Spirit of Innovation” clocked up a maximum top speed of 623km/h (387.4mph) making it the world’s fastest all-electric vehicle.

three types of electric aircraft projects of small propeller
airplanes, eVTOL and commuter aircraft with matching
electric propulsion technology. For small propeller electric airplanes, Rolls Royce Electrical is working with Tecnam and Rotax on H3PS parallel-hybrid airplane project
based on the P2010 4-seat airplane of Tecnam. For eVTOL, Rolls Royce Electrical partners with Vertical Aero-

space from UK. For commuter airplane, Rolls Royce
Electrical works on the P-Volt project based on P2012 of
Tecnam with Tecnam and the Norwegian regional airline
operator Wideroe. Rolls Royce Electrical is also utilizing
its turbine knowledge base to develop a turbine-based
turbogenerator hybrid electric system. A demo run of this
hybrid system is planned for later 2022 or 2023.

The electric propulsion system developed by Rolls Royce Electrical covers the full spectrum of electric aircraft types.
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Richard Krüger-Sprengel of Helix Propeller gave some examples of the aircraft that uses their propellor
products

Richard Krüger-Sprengel of Helix Propeller gave an interesting introduction of one of the less noticed but quite
important area for electric aircraft: the propeller which is
responsible of directly delivering the propulsion power.
Helix is a well-known name in sports aviation with their
propeller products used on powered paraglider, gyrocopter, ultralight and LSA airplanes. Helix is also no
stranger to electric aviation. Helix has been a supplier partner with Volocopter since the beginning and has

worked with several eVTOL and electric plane projects.
Richard emphasized the importance of propeller selection and test for the performance of eVTOL design which
has different flight profiles such as tilt-rotor and transition
from helicopters. The blade deflection and induced forces must be managed.

A new
electric
training aircraft from
China was
presented
for the first
time at eFF
2021.
44

e Flight Journal

1 / 2022

ST R O N G
T
H
G
I
E
W
T
L I G H FA S T
2-blade Fixed-Pitch
Propeller for 912iS:

- 1.70 m
meter
e te r d
diameter
iameter (67
(677 inch)
in c h
- 2.0 kg weight (4.5 lb)
- massive metal leading edge
- ASTM F2506-10 compliance
ask for your testpropeller

available also as:
- 3-blade and 4-blade version
- left and right turning
- size meter:
1.45; 1.55; 1.65; 1.70; 1.75
- size inch: 57; 61; 65; 67; 69
- various pitch versions
for all speeds
DIN EN 9100 certified
propeller manufacture

Merzbrück 206 · 52146 Würselen
Fon: +49(0) 24 05 408 82 - 0
info@helix-propeller.de
www.helix-propeller.de

eFlight
Forum
Cover Story

FIXED WING
Maarten Frijling of Diamond Aircraft gave an update of
the DA40 Electric project one year after unveiling the
project at the e-Flight-Forum last year. Diamond Aircraft
is no stranger to electric aviation. It has been developing
electric airplane since 2011. That year, it introduced the
DA36 E-Star aircraft with a hybrid-electric propulsion system provided by Germany’s Siemens. In 2013, it introduced the E-Star 2 model, which had increased performance and payload. The two companies also developed
the HEMEP hybrid-electric multi-engine system. RollsRoyce acquired the group’s electric propulsion business
in 2019.

The eDA40 model is expected to make a first flight during the second quarter of 2022 and complete EASA Part
23 type certification in 2023.The eDA40 will be powered by the EPiC Ecosystem battery and motor technology developed by U.S.-based Electric Power Systems
(EPS). This includes a DC fast-charging system that will
take 20 minutes to recharge batteries installed in a belly
pod and between the motor and the forward bulkhead.
According to Diamond, the four-seat aircraft will be targeted to the flight training market, will be able to fly for
up to 90 minutes, and will deliver a 40 percent reduction
in operating costs compared with similar-sized pistonpowered models.

Maarten Frijling of
Diamond Aircraft
explained the targeted
flight school market
and difference between
eDA40 electric airplane
and their DA40NG
model with conventional combustion engine.
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Specification of Elektra Trainer electric airplane

CalinGologan of Elektra Solar unveiled the two-seat Elektra Trainer. Elecktra Solar has been flying the single-seat
Elektra One electric airplane for ten years. It was certified
in 2021 under LTF-UL 2020 rule of ultralight in Europe,
which makes Elektra One the first electric airplane obtaining the new LTF-UL ultralight certificate in the world.
Elektra Trainer is an upgraded two-seat version of Elektra One. Elektra Trainer has 35kwh batteries providing
2.5 hours flight endurance. Due to the clean aerodynam-

ic design and high aspect ratio wing with glide ratio of
25, it only needs 12kw for a cruise speed of 120km/h.
As the name suggests, Elektra Trainer is primarily intended for flight training market. Calin mentioned in the presentation that the hourly cost of Elektra Trainer is about
35% lower than an ultralight airplane with internal combustion engine. You can find much more detailed information about Elektra Solar’s history and description of
the two electric airplanes in last issue of e-Flight Journal.

Session on Certification of electric aircraft and eVTOL with the speakers: Christian Mundliger (FACC, VP - UAM), Willi Tacke (Host),
Sebastian Reschenhofer (EUROCAE, Tech.prg. Mang), Dr. Hao Zhipeng (CAAC, Research Institute), Andreas Pistek (ITK, Lead Aerosp).
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Christian Mundliger of FACC presented the work flow of certification process and the required rules
and technical standards to meet at this stage which is not an easy task as shown

CERTIFICATION
Regulators, academia and industry experts from CAAC’s
certification department, EUROCAE, FACC, CAAC Research Institute, and ITK discussed the prospects of certification of electric aircraft. The view from CAAC, the Chinese regulator, is worth of note because CAAC is one
of the first regulators to certify electric aircraft when they
issued type certificate to RX1E electric light sports airplane (LSA) in 2015 whose dozens of fleet have flown
over one hundred thousand hours in China by the end of
2021. CAAC is currently certifying RX4E four-seat electric
airplane under Part 23 category and, more interestingly,
Ehang’s 216 two-seat eVTOL in compliance with unpiloted aircraft requirement.
The speaker representing the director-general of the certification department of CAAC stated in the presentations
that CAAC considers to adapt requirement of piloted aircraft for acceptable risk of passenger-carrying unpiloted
aircraft. CAAC is working on the revision of the current
CCAR-23 which will be similar to the Amendment 23-64
of Part 23 of FAA, in which case, the safety level of the aircraft and the corresponding airworthiness requirements
will be based on the number of occupants and performance of the aircraft and will removed detailed technical requirements.

ter H “Supplementary Requirements for Electric Aircraft
Power Units “to CCAR-23 which allows all Part 23 aircraft
engines and propellers to be certified with the aircraft,
providing flexibility for installing electric propulsion system. In addition, the 19-seat maximum passenger limit could be adjusted if otherwise specified by CAAC. The
new CAAC Part 23 will also likely accept certain industry standards as an acceptable method of compliance.
For simple powerplant replacement potentially with electric propulsion, existing airworthiness standards can be
used, and corresponding special conditions can be formulated as needed. For electric light sport aircraft, the
appropriate ASTM standard specification may be used
as an acceptable method of compliance. For Part 23 aircraft, CCAR-23-R3 with special conditions will be used.
For electric aircraft with new configurations, i.e. eVTOL
with separate lift and cruise electric propulsion, may refer to the new Part 23 to formulate corresponding special conditions for certification as a special category of
aircraft, or to use the new Part 23 as the basis for certification with special conditions. With the accumulation of
experience in the certification of electric aircraft with new
design concepts, special airworthiness standards will be
formulated by CAAC as needed.

The new regulations of CAAC’s part 23 can make it easier to introduce new technologies, but still maintain current or past levels of safety. In order to adapt to the use of
electric propulsion units, CAAC has already added Chap48
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The display board of Rolls Royce Electrical and FACC

Sebastian Reschenhofer of EUROCAE gave an overview
of the efforts and progress of EUROCAE about electric
aircraft. EUROCAE have set up a working group (WG112), which are co-chaired by representatives from Volocopter and Lilium, to address technical issues related to
electric aircraft certification and to coordinate with other
regulatory bodies including EASA,FAA, ICAO and so on.
EUROCAE are currently working on 25 technical standards and had a workshop with EASA in June 2019. Over
500 experts from relevant areas have registered with WG112 which have eight sub-groups covering related fields
including electrical, thrust/lift, safety, ConOps and so on.
The industry standards spearheaded by EUROCAE will
be important reference for the means of compliance of
EASA SC-VTOL certification rules. In order to facilitate the
process, EUROCAE adapt rapid development methods
in the rulemaking process including streamlined process
for validation, small groups, consensus based on technical aspects.

1 / 2022

Andreas Pistek of ITK Engineering introduced the certification of software which is a very important element yet
often neglected at the prototyping stage. He argued that
certifiable software for aviation use must be understandable, recreatable and changeable. In this sense, the current acceptable means of compliance for aviation software including ED-12C and Do-178C are applicable.
Christian Mundliger of the tier 1 components supplier
FACC from Austria presented certification consideration
from the supplier’s point of view. As a long time supplier
of key composite structural components to large OEMs
such as Airbus and Boeing, the experiences of FACC in
certification are certainly worth of noting, especially considering FACC have been working with several eVTOL
startups in manufacturing and certification efforts. According to FACC’s interpretation, means of compliance
(MOC) means setting up qualification test plans including static tests, dynamic tests, material allowable and so
on. After getting the qualification test reports, FACC will
conduct a series of analysis including stress analysis,
safety analysis, reliability analysis, and design reviews.
Then FACC will give instructions for continuous airworthiness. As we can see, airworthiness certification is not an
easy endeavor and requires years of experiences and insightful understanding of safety requirement, system design, regulation as well as good partnership with suppliers.
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Mission requirement of FUTPRINT50 hybrid electric airplane project

Prof. Dr.-Ing. Andreas Strohmayer of the University of
Stuttgart introduced the FUTPRINT50 hybrid-electric
airplane. The EU-funded initiative FUTPRINT50 kicked
off in January 2020 and runs until December 2022, intending to accelerate technologies required for the entry-into-service of a commercial hybrid-electric aircraft
in a class of up to 50 seats with an 800 km range by
2035/40. Funded by the European Commission under the H2020 Framework Programme with a total budget of 4,7 Million Euro for the European partners, FUTPRINT50 is coordinated by the University of Stuttgart /
Germany under the direction of Prof. Strohmayer. FUTPRINT50 will develop a roadmap for a hybrid-elec-

tric regional airliner. It will be a synergetic design between aircraft propulsion, aerodynamics, and structures
that will surpass the efficiency and environmental performance of the current generation of regional aircraft.
FUTPRINT50 will be implemented by an international
consortium of one OEM (Embraer with teams in Brazil
and its R&T branch in Europe), two SMEs (ADSE, EASN),
and 11 Universities and research organizations, including the University of Stuttgart, Cranfield University, TU
Delft, CEA-a bridging the EU with Russia, USA and Brazil. FUTPRINT50 receives support also from an Advisory Board that includes EASA and ensures cooperation
with Canada.

A small display of electric aviation projects and products at the venue
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The e-Flight Forum this year was held in a hybrid format with both on-site meeting and virtual online presentation. Here is Tian Yu of
Autoflight presented on the stage with other speakers and the host Willi Tacke online connected on the big screen

2021 E-FLIGHT-FORUM SUMMARY
After the roller coaster-like year in the capital market of
electric aviation, it was a good time to reflect and think
about the future at the end of the year when the 5th eFlight-Forum was held. Unlike the full online virtual forum
last year, the eFF this year was in a hybrid format with
both on-site event in Yichang, China and online streaming for better experience.

Despite the inconvenience caused by COVID, the reaction for the eFF this year was overwhelming with more
registered on-site audience than the conference hall
could accommodate. Rolls Royce Electrical, Bosch,
FACC, Helix Propeller are the proud sponsors for the eFF
this year. 4

YOU CAN WATCH ALL SESSION RECORDINGS AT WWW.E-FLIGHT-FORUM.COM
MARK YOUR CALENDER FOR
THE NEXT eFLIGHT- FORUM IN DECEMBER 2023 !

Willi Tacke of Flying Pages hosted the meeting in virtual format seamlessly together with the on-site host, Prof. Gao of BUAA.
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