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E-flight: End of the boom or merely a pause?
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Editorial
Herii

E-flight:

End of the boom or merely a pause?

ing the news in recent weeks has been a roller-
ter for enthusiasts who are confident that electrifica-
tion in aviation is both necessary and inevitable. Some
ups - as the first eVTOL certifications in China for manned
aircraft (eHang) and large cargo drones (Autoflight) and
in February, the first long-distance vertiport to vertiport
flight over the Pear River delta (AutoFlight)
Subsequently, there were setbacks, such as the clo-
sure of Universal Hydrogen, the cessation of operations
by Rolls Royce Electrical, and the insolvency of Lilium,
alongside achievements like Joby’s 800 km record flight
(refer to e-flight-Journal - 2-2024). Also noted the com-
mercial availability, flight, and training operations of the
world’s first eVTOL, the Pivotal Helix (see article in this
magazine)

At the same time, this summer, Toyota invested more in
Joby, and the largest battery manufacturer worldwide,
CATL, invested heavily in Autoflight.

Analysts, investors, politicians, and pilots question wheth-
er electric aviation will become a reality or dissipate like a
fragile soap bubble.

It all comes back to an old aviation rule: development al-
ways takes longer than planned and requires much more
money than initially estimated.

The editors of E-flight-journal and Flying China are confi-
dent that the era of fully electric flight is imminent. The key
considerations are the method and speed of this transi-
tion. It is unlikely that vertical take-off air taxis will be the
first to enter service. While they will eventually arrive, it
is more probable that the initial electrified aircraft will be
conventional models with STOL capabilities. These air-
craft demand less energy for comparable performance,
and the necessary infrastructure is already in place.
Before the widespread availability of transportation ser-
vices, we will likely see the emergence of small and large
cargo drones. Initially, commercial operations will pre-
dominantly utilize hybrid propulsion systems rather than
relying solely on batteries. These systems may start with
combustion engines and turbo generators and evolve to
incorporate fuel cells. This process will be a marathon
rather than a sprint, with only some achieving success,
as has been the case in every industrial revolution, partic-

ularly those as disruptive as the electrification of aviation.
Willi Tacke

Xk ES Xin Gou

Please find the chinese editorial on the other side of the magazine
in the Flying China section - at the end of this publication.
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Archer ZRIFHAZ 1 200 22T HIFRAE 2025 KBt idi4 bR AT

Archer received 100 orders from Japanese Client and to conduct demo flight during 2025 World

Expo in Osaka

Soracle, a joint venture established by Japan Airlines and Sumitomo
Corporation, has signed an agreement with Archer for orders of up to
100 of its Midnight aircratft, totalling approximately $500 million.

The company plans to launch its AAM operations in Japan using
Archer’s Midnight aircraft and will develop a variety of flight routes in
attractive areas for residents, as well as domestic and international vis-
itors. Route locations could include places like Tokyo, Osaka, Nagoya,
Hokkaido, Setouchi and Okinawa.

Soracle and Archer will work closely with the Japanese Civil Aviation
Bureau (JCAB) to obtain the necessary permissions and certifications,
with Archer already having discussions with JCAB and intending to for-
mally apply for concurrent type certificate validation in the near future.
Additionally, Archer and Soracle plan to conduct a public flight dem-
onstration at the 2025 World Expo in Osaka, to build public support,
demonstrate the future of aviation and accelerate stakeholder’s en-
gagement in Japan.

The Expo is anticipated to be one of the most significant global events
of the year, expecting around 28 million visitors from Japan, the USA
and other countries over its six-months duration.

Soracle EHARMZEASFUERE LIS E
ik, 1ZABEIE53EE Archer AR EWY, 1718
&% 100 38 Archer AEJIETERIE FAA ERnEEN
Midnight TLEE eVTOL, RUNEZY 5 12375, Soracle
ITXIER Midnight BAFRE AAM W55, FHEERS]
ERULEARINEFESNEX RS, haose
BERR. AR, BHE. JtBE. #BFRATTEE,

Soracle #1 Archer B5SHAEME (JCAB) BI&
1€, LIRS BENFIFMAUE, Archer 245 JCAB
BT TIIE, TRHETAREREREEARFESS
ik, Ltk#h, Archer #1 Soracle IHHITE 2025 FXx
HES EFITATF YTER. TUHHESEm A SE
REENEKEEZ—, UHEARTBNRESERERE
5129 2800 HiiF%.
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BHRERZENITIR A S BRI R

Airbus and Toshiba to Collaborate on
Superconductivity Research for Hydrogen
Powered Aircraft

Airbus UpNext, a subsidiary of Airbus, and Toshiba
Energy Systems & Solutions Corporation, the compa-
ny group’s energy arm, are to collaborate on supercon-
ducting technologies for future hydrogen-powered air-
craft. During the past 10 years, Airbus has made efforts
to de-risk such technologies. Recently, Airbus UpNext
launched Cryoprop, a demonstrator to test a two mega-
watt-class superconducting electric propulsion system.
Meanwhile, Toshiba has been carrying out R&D on these
applications for nearly half a century and has released its
own two megawatt-class superconductivity motor proto-
type for mobility applications in June 2022.

FAA JATENN eVTOL iaA 7 ISk HL]

FETFNE Airbus UpNext FIZRZEEREZ S SRS AT (122

EFRERREN)) BEEFEAREMDCHNABSRA, EiIX
10 £, TE—BHREHTHERARNHREA., =i, Airbus UpNext

LT Cryoprop, XE—AATUXFIRRIBSEIEHESERN
B, SUEN, RZIEEMECLSRE BT T ERANE,
FTF 2022 F 6 B T RIIKERESBNREBTEHNA.

al

FAA released special federal aviation regulation concerning eVTOL operation

In October FAA released the special federal aviation
regulation for the “Integration of Powered Lift: Pilot
Certification and Operations”which spells out permanent
amendments to 14 CFR rules that will remain in force for
an initial 10-year period. They apply to aircraft defined
as “heavier-than-air and capable of vertical takeoff, verti-
cal landing, and low-speed flight, which depends princi-
pally on engine-driven lift devices or engine thrust for lift
during these flight regimes and on non-rotating airfoils
for lift during horizontal flight.” The measures are intend-
ed to enable operations under existing Part 91 rules for
private operations and Part 135 rules applying to com-
mercial flights. They also cover Part 136 commercial air
tour operations and Part 97 rules on special instrument
procedures.Most notable among these are the energy
reserves that electric aircraft will be required to operate
with and how eVTOL pilots will be trained and certified.

10 B FAA 5% T RHAFFE AB95TYT eV TOL A9RF7MAN ( SFAR)
“EEREERNNTHA : HATRINERIE TR SHER EM TR CHEX
HIZIRIEIER" . 1% SFAR L83 eV TOL AY 1T RIFIIFITAILERY
XTI AENE AU T3 HERNET, ET CITHRICITR
B HHNTE" KR O ESENEEIIE). ZMESE
FHREERN AT eVTOL, HARBETMHEERTENITIEITIN,
O¥F eVTOL ¥TRERRE VITRUARZHITHNTILMEREMT
7%k,
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Joby ZAFFEH 5 (LU TR K 2 {0k

Joby Received USD500 million from Toyota
and offered USD200 Million Public Stock

Toyota Motor Corporation will invest an additional $500 million
to support the certification and commercial production of Joby
Aviation’s eVTOL. The investment will be made in two equal tranch-
es with the first tranche targeted to close later this year and the sec-
ond in 2025. This investment brings Toyota Motor Corporation’s to-
tal investment in Joby to $894 million.

Toyota’s relationship with Joby began through an initial investment
made by Toyota Ventures. Toyota Motor Corporation subsequently
completed investments totaling $394 million. Since 2019, in addi-
tion to monetary investments, Toyota has been investing time and
human resources to share its knowledge of the Toyota Production
System via process planning, manufacturing method develop-
ment, and tooling design.

In addition Joby Aviation has announced a public offering of com-
mon stock priced at USD 5.05 per share with expected proceeds
surpassing USD 200 million. In addition, Joby intends to grant
the underwriters a 30-day option to purchase up to an additional
USD30 million of its shares of common stock.

Airbus has officially begun remotely piloted flight testing of its full-
scale prototype for the CityAirbus NextGen electric vertical take-
off and landing (eVTOL). This flight test follows a significant devel-
opment phase in December 2023, when the CityAirbus powered
up for the first time as part of a series of ground tests. These tests
focused on evaluating the aircraft’s electric motors, rotors, flight
controls, and avionics as part of preparations for its first flight. The
CityAirbus NextGen is a four-seat eVTOL aircraft designed for short-
distance urban air mobility, capable of flying up to 80 kilometres (50
miles) at speeds of 120 km/h.

10 B, FHSREQBEMXT Joby 8% 512%7t, LUXZE Joby
Aviation §9 eVTOL RUEMEREIEF. ZIRBFHMEHEER
INHAAT, F—ERIT LTS F R LEIHRTTHL,
¥IF 2025 F5ep. MXIBREFHAEQTN Joby HIRIRE
x%l 8.94 12%7T.

E

FH5 Joby WXRIRTFHNXLRBZATAINIRRE. FHIS
EREIREETEMR T2t 3.94 {ZE TR E. B 2019 FLLK,
BT BREREIN, FHERANNEBFADZR, BTRERL.
FE AR T RikiHihE Joby RIFRHEITIE. LtE5, Joby
Aviation EFFATFRITEIEAR, RI{TNHEAR 5.05 %E7T, it
BEZREREBIT 2 {23£7T. Joby IRITEE FRER 30 XHEAY,
PIEIMEE &% 3000 HETRIEIBRR .

23% CityAirbus NextGen eVTOL Jfif &
Airbus began test flight of CityAirbus NextGen eVTOL

FhEENTDENFIETE CityAirbus NextGen BBRIEE
EIEMZEE (eVTOL) MERIREMNFTEREZR T,
R RTINS 21E 2023 & 12 BINEEFEMERZ FEETHY,
LET CityAirbus BNRIEA—RFIMBEINIXIN—ZB DB, XL
WX EFIFEZNAIBN. (ER. CRMMBIRE, (FAEE
HEETVERI—ER5. CityAirbus NextGen 2—RIUEE eVTOL,
LGB EPRIBEMZIT, SEBLL 120 A8 //NTHIE
E X780 &,
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BETA Technologies Raises Over USD300

Million in Series C Funding

BETA Technologies has raised USD318 million via a
Series C Equity Capital Round. QIA, a Qatar-based glob-
al investment organization led the raise, while several of
BETA’s largest investors including Fidelity Management
& Research Company and TPG Rise Climate, increased
their stake. Longtime client, United Therapeutics, also
joined this Round as an investor. The financing was
priced at an increased valuation relative to prior equity
capital raises, yet was still oversubscribed. To date, BETA
has raised more than USD1 billion. This new funding will
support the continued production, certification and com-
mercialisation of BETA'’s Aircraft the ALIA CTOL and ALIA
VTOL alongside the company’s multimodal charging
systems and growing infrastructure network. It will also
directly assist the continued ramp-up of production and
delivery of BETA’s aircraft and chargers to customers.
BETA’s production facility has the capacity to produce
up to 300 aircraft per year.

FEAEA AR IR SR il

News
o . EpR

=£[E BETA Technologies AE1E7% C BN RIERELET 3.18 12%7T.
SEATFERPSEIREARLS QIA SR TIHRFE. BETA BILK

B KIREZE (B1F Fidelity Management & Research Company #
TPG Rise Climate) tBig0T 15k, KEIZF United Therapeutics tB
ENRBEENMATARHE. SZRRNRSEL, RERIhE
BFriRS, B{H8BEIAY, 1251k, BETA BE&ETEBIT 10 {2E7T.
XEMREFEZIF BETA AR ALIA CTOL EEEBEEHLF ALIA
eVTOL My&r=. EMsEEMmlit, UERATENESAEKIEFERELEAR
BB AVERIR BN, DRSEIRS S OEFZMT EHFI7EREEE.
BETA MV RIEFRES L 300 ZREz K.

Lilium seeking being acquired while applying for bankruptcy

Lilium has announced its principal German subsidiar-
ies will apply for self-administration proceedings with the
competent court in the country. Self-administration, if and
when granted by the court, aims to preserve and contin-
ue the business that is the subject of the proceedings.
this result follows a lengthy and complex government ap-
proval process for a loan from KfW, which failed in the
Budget Committee of the German parliament. The com-
pany was also unable to reach an agreement in princi-
ple with the Bavarian government to guarantee a Euro
50 million loan. Lilium has appointed KPMG to conduct
an open, transparent and fair Mergers & Acquisitions
(M&A) process and confirmed first investor briefings will
start soon. Work at its subsidiaries continues towards the
next significant program milestone, first manned flight.
The first two Lilium Jets are currently on the final assem-
bly line, with the first aircraft having recently completed
the initial low-voltage power-on milestone and due to ad-
vance shortly into the ground testing phase.

f8E Lilium ABEmREEERRIEEREEREF. NREFiE
BEXREE, NWEEREMBLEFIAMIRANS., X—EREEREE
KERRITH—EXARELERMEMBTEREFZFELEN, %
FAAEENENBEZREFNEW. BEHEABRRESELFIILMN
KR 5 FHERTTRIRFIBRIAM MY Lilium EEaEe3E (KPMG)
HITHE (M&A) 2. SR, ZATHRERE T —IE2MNWEE
R ——EXBAITE S, RIS Lilium eVTOL BRIIEE23%& L,
FREETA TREBEBNE, FERRENEENTMER.
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ZeroAvia 5 Power Cell 5AEMFH N —ACH Sl BB Rt B AR
ZeroAvia and PowerCell Partner on NextGen Fuel Cell

Development to Explore Higher Temperature Technologies

ZeroAvia has signed a MOU with PowerCell Group to partner on next
generation fuel cell technologies. R&D will focus on intermediate and
high temperature cells which will open up more energy intensive avi-
ation applications including for large fixed-wing aircraft and rotor-
craft.Increasing the operating temperature of fuel cell systems can al-
low for a reduction in cooling and humidification required, simplifying
the architecture and improving the amount of power for a given unit
of weight.The two companies have been working together for the last
few years, with PowerCell fuel cell stacks forming part of the prototype
ZeroAvia powertrains. ZeroAvia is designing a bespoke multi-stack bal-
ance-of-plant architecture using PowerCell’s low temperature proton
exchange membrane (LT-PEM) stacks applicable to aviation applica-
tions. As such, the Swedish fuel cell manufacturer is a key supplier for
ZeroAvia’s first 600kW powertrain (ZA600) designed for up to 20 seat
aircraft. This high temperature PEM fuel cell HT-PEM (part of the road-
map to delivery of ZA2000 powertrain for 40-80 seat aircraft and a key
part of the company’s component offering to other clean flight innova-
tors) is already demonstrating industry record power density in excess
of 2.5 kW/kg at the cell level, with a clear pathway to reaching 3+ kW/
kg at the system level in the coming months.

BIRWISHIHA AR I E

Rolls-Royce Electrical to cease operation

Rolls-Royce has announced to shut down its electric propulsion unit,
Rolls-Royce Electrical, after unsuccessful attempts to sell the business.
Rolls-Royce initially announced in November 2023 its plans to exit the
electric propulsion sector while seeking a buyer for its electric aviation
technologies. The Rolls-Royce Electrical division had been focused on
developing propulsion and power distribution systems specifically de-
signed for the growing eVTOL and regional electric aircraft markets. It
has three main products: the 150 kW electric propulsion unit (EPU) eV-
TOL engine, the 320 kW EPU regional aircraft engine, and an onboard
power distribution system to support these applications while develop-
ing MW level electric propulsion system.

ZeroAvia 25 PowerCell Group ZERBEEE,

BIEFR T —RMHBIBRA. TABEETHSEE
i, XFABIBEATEER S e ETERRIEER

BERME N RFRHER., IRSMERIERENTE
BETLURDRFENSIMINE, BHREHIESS
EBEEPNNIE, IRRATVEIE/LFF—ERE
B1E, PowerCell RHIEBthHER ZeroAvia HhHERSF
[RAHI—EBS . ZeroAvia IETEIRIT—HEHIISHETF
BB, [/ PowerCell &Rz AIEE
[RFIEE (LT-PEM) . FEit, XRIGEAEEBIT
#HIEB I ZeroAvia =X 600kW 5111& % (ZA600)
NESHEMNFE, ZNNDEFRITAT RS 20 EHBE)
K. XHEIE PEM ARLEE HT-PEM (ZA2000
HHESEE 40-80 FEEHNZTIRLEERN—ED, B
ZABEEMEE T EIRESBEHNEZEMN
) EERRETR T REILFEANEIT 2.5 kW/kg AUEE
WRINERE, FEERKRITERERGERIAE 3+
KW/kg.

ZIRET PRI EM R AR R F RAEZ RS RER
HSAE. WRZZEHIXELEREISBRAI. &
£ 2023 F 11 BEMITYIREBHEHTE, STt
NEMRERATHER . ZREBRIFTBIAT—
BEETHRE eVTOL B ¥R
HMEEBRSE, B=1E27 M : $XeVTOL #9150
KW BBHER ST, $TRTSCERHAY 320 KW LKA Eec
RS, RBITEERRIREBERRS. ZRNE
FREFESS 5 Z 2 SRR A,
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Market Observation
T EL

Does itevenfly?

A new eVTOL has been launched,
notable for its wing design, en-
abling more efficient flight and ad-
herence to the American Part 103
ultralight category regulations.
Is it both feasible and safe? Ac-
cording to eFlight Journal / Flying
China editor Willi Tacke, the first
aviation journalist worldwide to
test the Helix from Pivotal in Palo
Alto, California, the answer is yes
to both.




Market Observation

TimMEE

Efe Ki57

—MIE eVTOL BEEEEH, BilE&®T
SIAEE, BTMESHAI T, HEFS
EE 103 SREBEECMXRFIRMNE. SEE
AT E£MB? eFlight Journal/Flying
China %48 Willi Tacke £, fti2LEk
BRI 1EiE M R$E Pivotal 23t ¢
Helix BIfn=ic®E, NERESTEMN.




ollowing nearly ten days of ground and simulator training in

alo Alto, we have finally proceeded to the Pivotal test airfield in
Byron. Test flights have been repeatedly postponed due to tem-
peratures exceeding 40° Celsius in recent days, and today’s
forecast also predicts temperatures above 37° Celsius. This ne-
cessitates an early start!
At 6:01 local time, the sun rises over the horizon as my flight in-
structors, John and Sabrina, conduct the pre-flight inspection
on the Helix, the newly named version of the former “Blackfly.”
| am preparing for my first vertical take-off in this aircraft. | settle
into the cockpit, which features a minimalist carbon fiber seat to
maintain weight efficiency. We proceed with the cockpit check-
list, selecting the right control stick from the two available. The
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engines are started, and the rudder check is completed. Abort
scenarios are clearly marked: “gray or yellow error: proceed
with start,” and “red or purple error: abort!” Wind conditions
are entered as “No wind,” and the start mode is set to “Hover
mode.” With everything in place, my inaugural flight begins as
| push the rocker switch on the control stick forward. The eight
motors accelerate, the airframe tilts, and | ascend vertically into
the deep blue morning sky.

At 100 feet, | halt the climb by setting the rocker switch to neu-
tral. The engines decelerate, allowing the aircraft to maintain
its altitude and position autonomously using a triple radar and
GPS system. My initial task: | rotate the control stick until the
aircraft turns 45 degrees to the left. Stop! Then, return it to the
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Fast charging: The 8 kWh battery can
be charged simultaneously via two
charging ports (left). A ballistic rescue
system is also installed (bottom left).
All software was developed in-house
(bottom). Spartan seating: For reasons
of weight, a carbon seat shell has to
suffice in an ultra-light aircraft (right).
E7RM: 8 TRABTTESHAFREOR
W7l () . ERETENRES(ET).
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e

original position and repeat the process to the right. Next, | slightly pull
back the rocker switch, gradually causing the aircraft to descend. At 15
feet, the descent halts automatically, and the onboard computer announc-
es “Autoland available” via the headset and flight display. | then press the
“trigger” along with the rocker on the control stick, and the Helix contin-
ues to descend gently, landing smoothly on the pad. | observe the air-
frame slightly shift forward as the nose tilts downward—I have landed. My
first eVTOL flight as pilot in command is completed. It’s incredible how fa-
miliar | already feel with the single-seater on this first flight. However, | had
previously spent three full days, eight hours a day, with two instructors in
the “Helix motion simulator” (HMS). The engineers did a great job here.
During the first flight, | had the feeling that I'd done this before, and | could
do it too. Yes, | have over a thousand flight hours as a pilot in command
with very different aircraft - but nothing like this.

The remarkable similarity between actual flight and simulation extends
beyond hovering. When | transitioned to cruise mode, nearly everything
mirrored the simulator experience. The only surprise was the sudden qui-
etness as the computer reduced engine power. My initial reaction was
concern, thinking, “Is something wrong?” However, a quick check of the
instruments—constant speed at 54 knots, altitude steady at 250, and all
engine parameters in the green—reassured me that everything was func-
tioning properly and the new flying experience was underway.

Notably, the battery power drain drops significantly compared to “hov-
er mode.” The noise reduction was so remarkable that | promptly re-
moved my active noise-cancelling headphones while in cruise mode.
Exceptionally quiet!

As a pilot experienced with fixed-wing aircraft, hang gliders, and trikes,
you will find “Cruise mode” immediately familiar. The forward, upward,
and lateral visibility is excellent, and the agility during turns is responsive
and enjoyable. | felt so at ease that within minutes, | wished the maximum
turn angle could exceed 30 degrees. Directional changes in this mode
are initiated by tilting the stick sideways, resembling the aileron control
of an aviation joystick, rather than turning it as in “hover mode.” The so-
phisticated triple-flight computer translates stick inputs into a coordinat-
ed movement of the four ailerons and adjusts the RPM of the eight motors
with fixed-pitch propellers. Additionally, the computer maintains a con-
stant speed and stable aircraft attitude without pilot input.

Returning to the flight, thermals had developed during my previous flight,
bringing with them a surface wind of 10 knots, gusting up to 15 knots.
Given that the airfield circuit for eVTOLs in Byron is predefined, and to
avoid a 180-degree turn following a tailwind approach over the landing
pad, facing into the wind as per the aircraft’s operational rules, | opted to
make the final approach at a 90-degree angle to the wind as an alternative.
Before turning final, | decelerate the aircraft by pulling the control stick
backward and engaging the “hover mode” at 130 feet. The Helix briefly
pitches upwards and continues with an increased angle of attack, main-
taining forward visibility as the motors spool up significantly. Upon reach-
ing the landing pad at 40 feet, | halt the descent and neutralize the joystick.
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The airframe is now tilted backward, allowing me to see only the
blue sky above when looking forward. However, glancing side-
ways over my shoulder makes the grey landing pad visible.
The windsock shows strong winds, yet the aircraft maintains its
position and altitude autonomously. | adjust the controls to align
the nose with the wind, and since I'm not directly above the pad,
| correct my position by tilting forward and sideways. When |
see one corner of the pad over each shoulder, | gradually pull
the rocker switch on the stick backward, descending to 15 feet.
Once the "Autoland available” message appears, | activate it,
and the aircraft lands safely. My longest flight lasted nearly 20
minutes. After that, the plane must be connected for fast charg-
ing, which takes about 25 minutes. However, a second plane is
ready for me to use to maximize the number of flights before it
gets too hot—a true luxury. This allows me to complete my en-
tire flight program, including emergency procedures and check
flights, in just half a day.

Problem with USB-C

Standard components were incorporated into the prototype to
ensure the machine remained lightweight and straightforward.
The display instrument used is an Android tablet, which led to
issues during some flights. On one occasion, the screen unex-
pectedly showed “USB disconnected.” However, having simu-
lated this scenario and other potential errors, | remained calm
and informed the flight instructor of the “malfunction.” He ad-
vised me to continue the flight, as essential data such as alti-
tude, temperature, and wind direction would be communicat-
ed via radio. The aircraft can be operated without difficulty, even
without a display, as its maximum speed is restricted, it does
not stall, and it maintains altitude automatically unless the rock-
er switch on the control stick is used.

As | still have some time before entering the final approach in
the traffic pattern, | attempt a familiar solution from experience
with other Android devices. | disconnect the USB-C cable and
reconnect it, and the display functions again. “We have identi-
fied the issue,” states COO Kristina Menton. “If the USB connec-
tion is disrupted due to vibration, the tablet ceases to receive
flight or engine data from the flight computer. Even if the con-
nection is restored, you must unplug and replug the connector.
This is unrelated to the onboard computer or sensors.” She fur-
ther explains: “The tablet serves solely as a display. In the pro-
duction version, a custom display for the Helix will be used, con-
nected to the aircraft’'s computers via a fixed cable to eliminate
vibration problems. Additionally, cameras will be installed at the
rear, allowing a view during take-off and landing on the display,
similar to reverse parking in a car.”

An additional update will include a more aesthetically pleas-
ing cockpit with a slim seat cushion. The ground-based flight

instructor can also control and land the aircraft remotely.
“Technically, that's feasible,” states training manager Robert
Dreer. “We conduct most initial test flights without a test pilot as
it is. The aircraft is built for this, and the flight instructor on the
ground receives all the telemetry data on their screen. Naturally,
all flight instructors must also possess a drone pilot’s license
and their flight instructor’s license.”

Does it fly?

This was the most common question | received from friends
and acquaintances when | shared my Pivotal flying experienc-
es and videos with them. When | first encountered the machine
in Oshkosh in 2018, | had the same doubts. Like many others, |
was astonished. After watching the flight videos, particularly the
take-off, | was convinced: flying such a machine seemed im-
possible! As a pilot, landing on my back while looking over my
shoulder was unthinkable!

Having observed the company consistently fly the aircraft at
Oshkosh and other events in recent years, | decided to exam-
ine this unique eVTOL design more closely. My interest in elec-
tric flying began when | first piloted an electric UL in 2009, and
it has captivated me ever since despite challenges with battery
energy and range limitations.

When Volocopter founder Alex Zosel assured me at AERO 2012
that “you will soon be flying our eVTOL,” it became one of my
aviation aspirations. However, the journey has taken longer than
anticipated. While | have flown several all-electric three-axis air-
craft and trikes, the eVTOL experience had yet to materialize
itself. Volocopter and many other companies aim to operate
their devices commercially, necessitating EASA or FAA certifi-
cation, which involves significant time and financial investment.
Numerous startups are assembling motors and propellers to
create manned multicopters, but they remain in the develop-
ment stage, often with constrained financial resources. Some of
these startups even intend to market machines that are not ful-
ly developed. Due to safety concerns, | would not currently risk
flying most of these machines. Nevertheless, the Helix stands
out as an exception.

Some basic considerations

| firmly believe that small and lightweight eVTOLs should be
classified under the UL category and entrusted to responsi-
ble operators. This category offers the most efficient environ-
ment for researching new technologies. The success of numer-
ous conventional electric ULs and Volocopter exemplifies this.
However, this can only be achieved if manufacturers pledge to
eventually make their products available to pilots within the UL
class.
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A fundamental requirement for an eVTOL in the UL class is ad-
dressing the limited energy density of current batteries. It must
be lightweight and ideally generate efficient aerodynamic lift, as
lift from wings is significantly more effective than rotors or pro-
pellers alone. Generally, there are three concepts: “multicop-
ter,” “tilt rotor” (or “tilt wing and rotor”), and “lift and cruise.” The
first consumes substantial energy to remain airborne, the sec-
ond involves significant mechanical complexity, and the third,
while beneficial, carries extra weight due to motors and propel-
lers used only during specific flight phases. In my view, none of
these concepts genuinely align with the UL class.

As an alternative, Marcus Leng, the founder of Pivotal (formerly
known as Opener), developed the “Tilt Aircraft,” where the air-
craft rotates around the pilot. The eight propellers are secure-
ly mounted on the two wings. The aircraft flips onto its back
for take-off, allowing the propellers to point vertically upward
and generate lift independently. By pushing the control stick for-
ward, the wings also start to provide lift, and when switching
to cruise mode, the engine/propeller speed is significantly de-
creased. This reduces battery consumption by up to 70% com-
pared to hover mode.

The “Tilt Aircraft” concept, where the aircraft seems to rotates
around the pilot, initially appears quite unconventional for pilots
accustomed to flying in a seated position. However, | was cap-
tivated by the engineering principle (‘A development is com-
plete when it fulfills its purpose and nothing more can be omit-
ted”) and the Helix solution’s remarkable simplicity. | realized
that flying an eVTOL with distributed propulsion requires numer-
ous motors and a “fly-by-wire” system. This system transmits
the pilot’s control inputs via computer and electrical cables to
the servos on the control surfaces and motors, with the comput-
er interpreting stick movements and translating them into air-
craft maneuvers. This is achievable only through computers,
advanced software, and significant redundancy to ensure safe-
ty in case of failures...

However, the computer executing my control commands oper-
ates independently of whether the pilot is seated or reclined. It
is impossible for anyone to manually pilot an aircraft with eight
or more engines and various control surfaces.

The aerodynamics of the Helix have been refined to ensure a
seamless transition from vertical to horizontal flight.
Considering the security aspects, | reflected that Pivotal’'s pri-
mary investor is Larry Page, the founder of Google—one of the
most knowledgeable individuals globally regarding computer
and software usage, with the financial resources necessary to
ensure the aircraft’'s development is as secure as possible be-
fore market release. His connections and the company’s stra-
tegic location in Palo Alto, at the heart of Silicon Valley, provide
access to the world’s top hardware and software engineers.

Additionally, Page’s long-term investment in the company
means Pivotal is not pressured to rush its product to market,
unlike competitors reliant on venture capital. Since 2011, over
80 prototypes have been created alongside a comprehensive
sales strategy. A sophisticated training and simulation program
and significant redundancy ultimately convinced me to try it.
Another point raised was the complete aircraft ballistic rescue
system, similar to the ultralights and hang gliders | have been
piloting since the early 1980s.

| have never regretted this choice. The sensation of flying, par-
ticularly my initial solo flight in a single-seater aircraft without an
instructor beside me, strongly reminded me of my early experi-
ences with hang gliders and ultralight aircraft.

Part 103 Ultralight

The ability to fly the Pivotal eVTOL in the USA is made possible
by a specific regulation from 1982 known as Ultralight FAR Part
103, established by the FAA (Federal Aviation Administration),
the United States’ aviation authority. This regulation is the foun-
dation for nearly all ultralight aircraft in the Western world. It
specifies that an ultralight plane can have a maximum fuel ca-
pacity of five gallons (approximately 19 liters), must not exceed
a speed of 55 knots (approximately 100 km/h) at full throttle in
level flight, and must have a stall speed of less than 24 knots
(approximately 44 km/h). The aircraft must not weigh more than
254 Ibs (approximately 115 kg)..

Part 103: The floats trick

The Pivotal Helix can be labeled legally as an “ultralight” despite
exceeding 254 pounds due to a specific weight exemption rule.
This rule states that the 254-pound limit is “excluding floats and
safety devices.” In other words, the weight of floats and safe-
ty devices is not included in the maximum empty weight. The
exemptions allow an additional 30 pounds (13.6 kg) per float
(or buoyant hull), 10 pounds (4.5 kg) for each auxiliary float,
and 24 pounds (10.8 kg) for the rescue system. This results in
an allowable empty weight of 348 pounds (157 kg), comprising
30 pounds for the Helix’s hull, 40 pounds for the four auxiliary
floats, and 24 pounds for the rescue system. The manufacturer
had to demonstrate water take-offs and landings to qualify for
these FAA weight exemptions. “We accomplished this,” states
Pivotal CEO Ken Karklin, “although water take-offs are a safe-
ty feature and not a standard take-off method we endorse.”

Pivotal AERO
1029 Corporation Way, L u
Palo Alto, CA 94303, USA

Phone: +1-650-662-6981,
info@pivotal.aero []
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KR, Elt, ZABREATLEEENN AREOREEIR
BERXMROEZITR, BEEInTmESHIING, Pivotal
ST THG—EHE T — M 0RITAIEITR, Robert
Dreer BEIIE AR F SIS B FHIZS 1189558
REEN BN IREEIAN T, [ERAEREeE
AHelixZ5#fe . X eVTOL EEHMEGEE UL £3IR? MNix
ESZRHEFPNWLITLIFES - WEIE/LHFRIEMFT T
N—., SBN=AE. EEN. BRCMERLEI—H,
AN E R REFSEAHIE, MALEECHRSE. B8
EHHEMNER . HEEFMFOOLR)NRFENES5HEXEE
&Y, DLR A5#& eVTOL WAEHEEBRNHAR. MEEASA
80 FRIGERBENAFISHMNZEE HIEMA E &8
N—FEENX. B8, EPBE MTKEASGXFLI
Triple redundancy for safety: Not only are all sensors avail-
able in triplicate, but so is the Helix’s flight computer.

SENRBERES: FRABERER, Helix MYEITENEBSE
ZERR
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SERUNEYE Bines SR eses
Summer e-Uents in Europe

In September over the skies of Bern Belpmoos/Switzerland: electric aircraft like these three Pipistrel Velis.
NA, KTARBUREHINBHES: $ITEBREXZSR Pipistrel Velis Bz ¢Hl.

With the first AERO fly-in “Future meets

History” at the end of August in Aalen-Elch-

ingen, the 8th Electrifly In Switzerland from

September 6th to 8th in Bern-Belp and the

Airtec in Augsburg, there were three elec-

tric flight events in German-speaking coun-

tries. In addition to flight demonstrations,

there were also some interesting news. In

Bern, the Swiss Rolf Stuber showed the

complete prototype of his Smartflyer SF1

for the first time. The four-seater SF1, made

entirely of carbon fiber, stands out for its

distinctive traction propeller on the tail

unit. In Aalen, the Dornier DS 2C amphib- ment, the Pipistrel Velis is already being sold and is
ian, electrified by Kasaero and powered by flying in many flight schools. At the Fly In, it could

even be admired in formation flight over Bern.

ic-  FEBHMEHNHEFLSP, B Pipistrel Velis B&F
the Hyfly H167 fuel cell system, was on dis A At oAt

play and is due to takeoff soon. EANBEEFREE S EEIERRR LEHA KT
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One of the most beautiful electric aircraft is the Silence with electric propulsion, which is used by Dufour Aerospace as a test
vehicle.
RERMNEHNEN2Z—2BEY Silence, B# Dufour Aerospace BIEMiR EHl .

SEERIMEEE =158 NMTHEXA
iEdl, 8 BIREME — IRRMIREET
MEE“RESHEEE" AERO fin
BREDHRETLCTESL. 9B 6 BE
8 HERTARRETHE/\BinLE
TR REESRZEHERD Airtec
LR, BT RITREZ9, EBE—L&
BEBpPFHE. EERRE, It A Rolf
Stuber BXERTttAY Smartflyer
SF1EHEIMPMERITERN.
EE SF1 T2HKAHEFIE, BHER
LtZERMBNEREMSIAZTE. H
Kasaero 2B # T NERER
R DS 2C ¥NERECEE, HIGER
BAIEE, iztH Hyfly 28 #HE
H167 BBt RFizHN N,

ZfeAREERM T RIFITRS, FELBD)
KHETLSEREEX L, eHEaZETI
REBE SRR - BB (Karl Grimminger)
NELXCNNES, WERERAER HERT
PR/ RFEARNIAE [ REAWEF ., e
FHENREREIRFIELTIE, TEEMEEEX
KITREMBH YITERNEEHE, XTFT—
B, HNFLEESHIBN CHBEBEIAfE, B
BEE  Airtec B2 2RENFIESFHEL, B
kB VFS BY Mike Hirschberg 5¥(B=x¢%=
Z . Vaeridion. Volocopter FILiliumZETRKAE]
NER—EITETHRENHETE. 29k, %8
5| T B EMEB N KN REIVEHI/NA
Wit., &, MagniX. Joby. Wisk. Pivotal %
kBEE. BUMFIIEMIIRZAEKS] T 21K 500
BE52EMXE. R, SF, RERATEHTH
AirVenture—#¥, ©XEITEEHENISEES M
BOEN, X—SsNERIIRE, FtARE
AirteclIZEARD . IHXRBESH—KXERZ2EMN
FhER MagniX, ZAEAMUER TH RSN, &
FER T EREHOFMK ECHEMIZTH Harbour
Air eBeaverfB s 297K €A .
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Aalen and Bern both offered excellent flying weather,
so that the electric planes could take to the blue skies.
What was interesting about Aalen was the combina-
tion of modern electric planes and the vintage planes
of Karl Grimminger, who housed his gems in a spe-
cially built hangar at the Aalen-Elchingen airfield. The
Aalen air sports association took care of the catering
and organization, and the supporting program includ-
ed interesting lectures on the subject of flight safety
and electric flight.

For the next event, we hope that even more electric
planes will find their way to Aalen. At Airtec Augsburg,
only very few manufacturers exhibited, but Mike
Hirschberg from the VFS had once again put togeth-
er an excellent program of lectures with experts from

top companies such as Airbus, Vaeridion, Volocopter
and 46 Lilium. Over the years, the event has attract-
ed the attention of up to 500 attendees with presenta-
tions and panels from leading developers in the elec-
tric aircraft space such as Rolls Royce, MagniX, Joby,
Wisk, Pivotal and many others from the US, Europe
and the Far East. This year, however, like AirVenture
in Oshkosh, it suffered a little from the Farnborough
Airshow taking place at the same time, which sur-
prised some visitors. This was evident in the small
number of exhibits, as only a few eVTOL developers
and other electric aircraft manufacturers showed their
products. A highlight here, however, was engine man-
ufacturer MagniX, which not only showed its engine
but also the Harbour Air eBeaver in action on the exhi-
bition grounds and at the seaplane base.

The original Smartflyer SF1 was on display for the first time at a

trade fair in Bern-Belpmoos. The four-seater with the distinctive

motor on the horizontal stabilizer is made entirely of carbon fi-

ber. With a takeoff power of 160 kW, it is expected to achieve a

maximum range of 800 kilometers. Three versions are planned:

fully electric, hybrid with range extender and with a fuel cell, with
the energy source always housed in the long nose.

| Smartflyer SF1 BRNERERHEREVREHNBNRELS
#Ho XRMETCNMHER LRGHBI, TERRALERE, BENER
160 ¥R, RALEMTE 800 XE, HREE=MES: 28, &
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Dufour Aviation not only showed the
electric version of the Silence (previ-
ous page), but also its Tilt Wing eV-
TOL design as a model.

Dufour Aviation A{XE=R7T Silence
MBHEE (t—R) , ERRT RS
& eVTOL %ELLIZR (£H) .

IBMS converted this Zenair CH 750 into an electric aircraft. The power supply is provided by a combusion engine. The electric
motor has an output of 75 kW.
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The Elektra Trainer, which was shown in Aalen,
has the new Helix Talon propeller with propeller
tips bent in the direction of spinning.

ERERHEY Elektra Trainer Bi& THHE Helix
Talon 12hEs2, BHERRIRREEEREMH,

The Cellsius team at ETH Zurich presented the
electrified version of the South African Sling
kit aircraft in detail in the original (above) and
in several presentations (right). v

BHRHERIPET 2 Cellsius BIPATEREMN
E (L) FNVRHE (68) RiFANBTHE
3E8Y Sling EMEMBIEBENNE.

ETH ziirich
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Not an electric plane, but ab-
solutely worth seeing: the
Fieseler Storch from the Flying
Museum collection.
EARTZEIN T, BEE
5—F: TEYIEER
Fieseler Storch

Electric aircraft and vintage aircraft met for the first B CAER NS RERCNEIEE. Hyfly B
time at Aalen Airport. Hyfly showed the electric ver- 7 Dornier DS 2C kHlEgEzniRA iZO*ME'F&!lgﬂﬁ
sion of the Dornier DS 2C, which will soon be able mELAERE B ( LE) ¥ J:?Eﬁo’ i

to take to the skies with an electric motor and then
also with a fuel cell.

The Pipistrel Taurus is already a clas-
sic among electric ultralights and can
be seen here with a front propeller that
folds forward.

Pipistrel Taurus & 28iEBEN PR
ZH, EXETEICHEIRSMIZHE
£
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Market Observation
TS

ALPHAFROG Takes Flight
Revolutionizing General Aviation

with Al

In an era when technological advancements are propelling industries to new
heights, ALPHAFROG emerges as a frontrunner in the electrification and mod-
ernization of general aviation (GA).

man software visionary and aviation enthusiast
Hirsch, known for his two decades of innova-
ve work with companies exentra GmbH and EXP
Software GmbH, is at the helm of this ambitious proj-
ect. Hirsch, who has dedicated years to developing
Al-driven digital twin software for the German indus-
trial sector, is now merging his passion for flying with
his expertise in software to create the next generation
of aircraft.

With the introduction of the ALPHAFROG eG1, Hirsch
is taking a revolutionary approach to designing elec-
tric aircraft specifically for the ultralight category. The
aircraft is not merely an upgraded model; it's a rei-
magined concept that integrates state-of-the-art soft-
ware systems for unprecedented safety and ease of
operation. “We believe software and electronics can

elevate safety in aviation, just as they have in the au-
tomotive industry over the past two decades,” Hirsch
explains. “There’s no reason why light-sport and ul-
tralight aircraft shouldn’t have advanced systems like
anti-collision, atmospheric monitoring, autoland, and
stall prevention. These systems have the potential to
reduce accidents by up to two-thirds.”

The eG1’s design takes inspiration from Aviasud’s
legendary Sirocco, a single-seat aircraft that made
history 40 years ago when French adventurer Patrice
Franceschi circumnavigated the globe in it. Now,
ALPHAFROG has revived and transformed this clas-
sic with a full carbon structure, enhanced aerodynam-
ics, and advanced wing profiles, delivering greater ef-
ficiency and control. But the true innovation lies within:
the eG1 is powered by a 20 kW electric motor with a
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ALPHAFROG #27¥
FIFAA TE MBS
(& FE RS

TERAF N TAIB R S EAYET
X, ALPHAFROG R @M= (GA)
B ST IR E

EENEE NG ERNMTETFE Marko
Hirsch LIfE exentra GmbH #1 EXP Software
GmbH ABTNBEIFTIEZ+FMmER, MelrTiX
MEOFFHIE . Hirsch Z2FEX—BEHNTHER
TAVERI IR A TEEEIRaNVEF ARG, TITED
ESE O Y TRRES B WRIRESES, 118

%M.

BN BEHAREGE. XS, BhER
h8%E ALPHAFROG eG1 §9#E, Hirsch IETERENE KBTS LTRSS, XERFETLUSEERD =5
MR E BT RERE . X5 KL z=."

MURR—FFRES,; CR2— 1 EMIEIEEE,

SR T REHENIRERSR, LM TRIFTARBNZENE eG1 RNRITREESER Aviasud 1£3H Sirocco,
MZRIEME. “HIBERENBEFRETLUESM XE2—EBEE K, 40 FRIZEEREK Patrice
g ett, sgidE - tERSIESETAR Franceschi BWETN 7 EXBENIIK T, €l
E9E0HE, 7 Hirsch MREE. “BREISCNIEE BETHE. WE, ALPHAFROG LIetréE, 153

NS AFMEHMNBRITEXAE T XRE
BRA, MTISEI T ESRIREFESIN. (EEIER
BUFTET: eG1 H 20 kW EBatlikah, SAREHITI
#7930 kW, FeeirEsiEne e, FrHsEHa
ALPHAFROG #RiItEHEE, BETIERMGH
MERANDTT AIRES. IEoh, ECERYFARFEBMFIZRE
FHUN ARl ST ER PR BRI .

With the G1 you receive basically three
pieces of software that work

together: a tablet application, a smart-
phone application and the board
computer.

£ G1 LIEALERS =4 AL R TE
W EiREBENAER. SFNHA
EFMEETEN.
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30 kW boost, a folding propeller, reversible thrust, and
is managed by a sophisticated ALPHAFROG central
computer with cloud connectivity and advanced sen-
soring and analytical Al. In addition, a companion
tablet and smartphone app allow for seamless user
interaction and control.

For the first time in the 135 kg ultralight category, the
eG1 comes equipped with a fully integrated autopi-
lot, managing all three axes and throttle. The system
includes features such as envelope protection, stall
prevention, and auto-glide functionality, with the po-
tential for a future autoland feature. The technology’s
core functions are safeguarded by separated control
components for enhanced reliability, while updates
are delivered over-the-air (OTA), ensuring the system
evolves in line with technological advances.

ALPHAFROG's vision extends beyond the eG1, with
concepts already underway for the full-electric, four-
seater eG4 designed for the new MOSAIC LSA class
in the United States. This aircraft, with its high-aspect-
ratio, non-strutted wings and lightweight carbon com-
posite body, is engineered for efficient, long-range
performance, even in all-electric mode. The cockpit
promises a panoramic view and user experience akin
to that of a modern automobile, making flights more
accessible, comfortable, and safe.

Hirsch is enthusiastic about the new MOSAIC rules,
which allow ALPHAFROG to innovate within a less
restrictive regulatory framework. “The Mosaic rule
opens up an unprecedented opportunity to design
a true four-seat travel aircraft at lower risk,” he says.
“Certifying this aircraft under Part 23 would be cost
and time-intensive, so we’re starting with the MOSAIC
LSAversioninthe U.S., the world’s largest GA market.”

To address range requirements, ALPHAFROG will of-
fer the eG1 also as G1 with a low noise and efficient
combustion engine. The eG4 hybrid, for example, can
be optionally equipped with a small combustion en-
gine in the nose as a range extender, and in the future,
potentially a fuel cell.

With the launch of the ALPHAFROG eG1 and the up-
coming eG4, Hirsch’s vision of an Al-enhanced, elec-
tric future for general aviation is taking flight—promis-
ing to bring unprecedented safety, sustainability, and
enjoyment to pilots worldwide.

ALPHAFROG

c/o exentra GmbH,
Loewenstr.11,

85276 Pfaffenhofen, Germany
EMail: takeoff@alphafrog.fr

Specification ALPHAFROG G1 & eG1

ALPHAFROG G1
A A

PIC + Pax | Empty Mass | MTOW |Cruise Speed | Max. Speed

1 131 kg 300 kg

ALPHAFROG eG'1
A A

PIC + Pax | Empty Mass | MTOW |Cruise Speed | Max. Speed

1 118kg | 300kg

120 km/h

120 km/h

140 km/h

140 km/h

Q

9

Range Price

from 42 000

2 i EUR Base Kit

v

Power Price

20 kW
Boost 30 kW

Range

from 51 000

EEia EUR Base Kit
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£ 135 ATEBRETCELF, eGl1 BIXEE T T2
SERIENEIIY, TEERRE="HEMH 7. 1Z
REBERLRP. RERHENBITEIRE, F
BugeEARKRLI B NERINEE . Z AL OINEE
R AEH AR, URSYRME, BIEET
%@ (OTA) , BMERRFASHAHLRAL KR,
ALPHAFROG HIEBSAMNIRT eG1, HErEaUEE
eG4 HMSCLEHTH, ZRITHST VHEEN
f9 MOSAIC LSAZ%5, XEBEZIL. BENEM
BRI ESAMENG, BMEEEENEA T B
SCSEIAEIERE . SR TRMSIIREZRN
MESMEFMBAAE, £ TEMERE. FENR
£,

Hirsch XSTFAAFTRY MOSAIC FFE#EHE, %N
78F ALPHAFROG fERRFBIRDAISRENELRAEHITE)
#.  “Mosaic MM MRITEIEAITENRIT WHIRMET
RIFTABRIN S, KRS, 7 fthik, “MRiES 23 &8
INIEXSE KSR AERANTE, RLFHAISE
EEXNEBEARIBMHIAAMOSAIC LSARSH
fa. "

AT HEMEZEER, ALPHAFROGIRTIRIEE eG1,
BEHERRIRESHAMIE G1. fia, eG4 BE
AN LUEREN KB & —a/ A E IR
1228, ARRIRTTREECEMARIFEIE

fEE ALPHAFROG eG1 IR H#ELERY eG4, Hirsch
SEARTE A TSRS R B AR KRB RIEASE
P—ERNEKYTRHRAAARENREME. |
BRET PSRN RATRI R

Geiger HIBNIEEHE, SEESH N LHESE,

MmiE EOS Quatro &

Four-Stroke EOS Quattro Engine

Geiger HPD 20/30
The Geiger engine is well known and has been used for several years.
Electric is quiet, isn’t it? But most of the noise is generated by the pro-
peller. Due to the low RPM, the propeller in the ALPHAFROG G1 is
very quiet. Additionally, there is no gearbox, which further reduces
noise. When you use the folding propeller with the HPD 20/30, it is just
fantastic to glide smoothly and calmly
through the air. Since the HPD

20/30 is about the size of the engine
mount, it reduces drag even
further and therefore also reduces
noise.

Geiger HPD 20/30 B1]

BHRERR, FRIB? KIS ESSHBER~EN. BT
E{f, ALPHAFROG G1 MiZieRIFERR. Wi, 2BE
EE, IH—LHRETIES. SBIRS8HERS HPD 20/30
BRSERR, E=RTERmZHECTERXET . BF HPD
20/30 IXNSRBNZRERS, IRITUH—SHIEN,
M {EIERES

The eG1 is inspired by the
legendary Sirocco ultralight
designed by Aviasud.

eG1 rigit REEH Aviasud
RiHHI1E A Sirocco BEN

“ [
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MDA1 -
the fully electric, versatile aircraft

The MDA1 - the fully electric, versatile aircraft and the enabler of carbon-free

ity is a location factor! Comprehensive avail-
ability and its vitality are crucial for functional value
creation processes and at the same time promote a
high degree of willingness on the part of the econo-
my to invest. The MDA1 creates a mobility offer that
enables timely, flexible and individual use. To get from
A to B, short waiting, travel and journey times are re-
quired. This applies equally to passenger and cargo
applications. There are small airports and airfields all
over the world that can be operated by the MDA1.
Costly and time-consuming investments in infrastruc-
ture that would be essential for such mobility or on
the road are not necessary. MD Aircraft GmbH (MDA)
is currently developing a 10-seat, purely electrically
powered eSTOL commuter, the MDA1, in collabora-
tion with MD Flugzeugbau GmbH & CO.KG (MDF).
Passenger, cargo and surveillance are equally the tar-
get applications. Both companies, like MD Composite
Technology GmbH (MDC), belong to the MD Group.
MDF is not a start-up, but a company that has been
successfully operating in the aviation sector for 30
years. And it is an EASA-certified design (21J), pro-
duction (21G) and maintenance organization (CAQ,
Part 145) whose competence in development and ap-
proval no longer has to be proven. The market values

commercial aviation in the Regional Air Mobility (RAM) segment.

the quality and reliability of MD. Approvals and con-
struction of various aviation devices as well as the MD-
TJ42 turbine engine developed, produced and ap-
proved by MDF are worth mentioning in this context.
More than 150 fully electric aircraft of the JS3-RES
type approved by MDF and units sold on the market
are evidence of the intensive experience and broad
competence in the field of electrification of aviation.
The core competence of lightweight construction and
the production of tools and molds for prototype con-
struction and also for series production is also com-
prehensively and deeply anchored and present in the
MD group of companies!

The development of the MDAT1 is the result of the re-
sulting vision and mission to quickly and promptly
make an approvable solution for decarbonized com-
mercial aviation in the RAM segment available to the
market. The MDA1 is being developed strictly against
the existing approval regulations of EASA CS 23. The
time-to-market approach is being consistently fol-
lowed. The demonstrator will fly at the end of 2026,
and series production of the then approved MDA1 will
start in 2030. We are ahead of the timeline, no mile-
stone has been missed yet.
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MDA1 @— B zhZIhEE kW, _X

o,
yy

I ZSHZZIE (RAM) sy SEER Ttk b fin

ZHIHERNE

HITR— I EEMMIERE! SRR
WIHATEIXNTFEFNECNEEAEE, RFNAELRE
WEFEAREER. MDA1 BT —fRIT. RiF
MR TERE. EFFithCIAAZIBAY ST,
FER/DEFRITINE. AMIBiz, X—FKEE
HERTFREME . ERSHEEES MDA1 ZERN
INEILIATIM A, XM ATHITRIMNY, B8R
EFERRIWIASIE A EMIR R A .

MD Aircraft GmbH (MDA) BailE5S MD
Flugzeugbau GmbH & CO.KG (MDF)
BIEFFA—3R 10 FEAEREE) eSTOL ( FBED
FEEEACHE ) BRI ¥l MDA, iz, RIGHIARET
BEHEHEHBRNE, XRER~TS MD Composite
Technology GmbH (MDC) —#£, #RETF MD £
=,

MDF FIE—FRWEIAE], MeE—xRxEm= sz
7Y 30 FMAE. BE KiliEL2B (EASA)
INERYIRTT (21J). 7= (21G) F4EIREE (CAO,
% 145 E9), HFKTHIAIEEENBREESE. HiHxd

MDHREMTEUSEIA .
o, [E5—EM=, MDF ~MUigit, &£ . .

FERNEUE T 2 YT IREHIALE, B R
EFTMD-TJ42 BRI

MDF ERSAEHRNTHIAAIISI-RES 228§
AUEERIET 150 2R, T EEn=SES A,
MFEKRMTZHTIEEN. BEBLRT, UREFS
AT REZEN M EFEN TEMREZMDFAI %O
g8, XtEEMANEIART MD A8EH!

MDA1 M RIETHANMESRMGED, BIE. KEY
it 7 Xt 2= P AR Ui e E R s FRfn =S
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The first MDAT1 aircraft, for which pre-orders have al-
ready been received from 4 different airlines, will be
equipped for VFR flight. The MDA1 concept and the
current design of the MDA1 make it possible to cov-
er 70% of the routes flown globally today in the RAM
short segment. 3 IBC containers in terms of volume
or approx. 1 tonne of payload can be transported.
Necessary prerequisites to meet the requirements
of a multi-purpose commuter! The commuter can be
quickly and easily converted for its specific use. The
concept impresses with its diverse and quickly gener-
ated possible cabin layouts.

The MDA1 provides the market with a powerful, flexi-
ble and reliable aircraft. Carbon-free commercial avi-
ation can then be rethought. The mobility offer is thus
available on a large scale and moves closer to the
people who are looking for and want fast and flexi-
ble travel from direct A to direct B. The journey to the
point of departure is shorter and free of traffic jams.
The overall travel time is shorter and, above all, more
climate-friendly and significantly cheaper to operate
than comparable aircraft models powered by fossil
energy.

The MDA concept is impressive, it shows not only
foresight, but also broad-ranging. You can see that vi-
sionaries with aviation experience are working in all
areas on the carbon-free future of commercial avia-
tion who understand aircraft construction but also the
market. v/

M+D Flugzeugbau GmbH
Streeker Str. 5b

D-26446 Friedeburg

phone: +494465-97878-0
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LDI

Ice Protection Systems

*orange and blue marked areas = LDI Ice Protectopn Systems

wIemEaXE =LDI BHkRH

LDI Ice Protection Systems can be applied to various parts of the aircraft. The
simplest and most durable solution for ice protection on leading edges of
wings, empennage, nacelles, air intakes, propellers, radomes and any other

area where ice protection is required.

I uild-up in flight is a known serious hazard for
rcraft, but even more so for multicopters and oth-
er VTOL aircraft as precise rotor balance is absolute-
ly critical for safety, especially during take-off and
landing.
Even a small accumulation of ice changes the aero-
dynamics and performance of a rotor, and in the case
of a multi-rotor VTOL aircraft it causes unbalance and
can lead to a sudden uncontrolled crash. Tests in an
icing wind tunnel at NASA with a multicoptor in freez-
ing temperatures and foggy conditions resulted in an
uncontrolled crash after less than 15 seconds.

Dangers of icing:

Aircraft icing can occur at any time of the year, given
the appropriate humidity, and can occur at tempera-
tures well above freezing.

Change in aerodynamics: Ice build-up on the propel-
lers or rotors changes the aerodynamic properties, re-
sulting in a loss of stability and efficiency. The result is
a loss of thrust and the multicopter may no longer be
properly controllable.

Imbalances in the rotors: Ice build-up on the propel-
lers creates imbalances that cause vibrations. These
vibrations can affect the stability and control of the
multicopter and lead to damage to the motors or oth-
er components.

Ice shedding from spinning rotor blades

Ice shedding from rotor blades can be a ballistic con-
cern in several applications, as it can damage the fu-
selage and other aircraft components and pose a dan-
ger to people in the vicinity of the aircraft. It can also
block rotors, for example in ducted fan propulsion
systems.

Three types of Ice Protection Systems suit every type of application

ETIPS - Electro Thermal Ice Protection System - orange marked areas (photo on top)

EMIPS - Electro Mechanical Ice Protection System - also orange marked areas (photo on top)
FIPS - Fluid Ice Protection System - blue marked areas (photo on top)

=Mk R ERTFE—HMEA

ETSIPS- Bin#bhik RS - BUGKE ( LE)
EMIPS- BSHBk RS - BUEXE (EE)
FIPS- Bk R4 - BEX (£E)
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Comparison of ice formation on un-
protected reference propeller blade
(300 seconds of icing) with by fluid-
based IPS protected propeller blade
(560 seconds of icing)

Conditions: -5° C, 20 m/s, MVD 20
microns, LWC 2.34 g/m3, App C IM
envelope, tilted -10°

RERIPHSTEERIT R EKERWE

(4k 300 # ) FIZREF IPS RiFRIIZ

BERNt R 45k iRy EL

(&k 560 #)

&M -5° C, 20 m/s, MVD 20 &K,
LWC 2.34 g/m3, App C IM B4,
g -10°

Unprotected reference propeller 1 (Run 5)
Protected propeller 1 (Run 17b)

Sensor interference:

Many multicopters are equipped with sensitive sen-
sors (e.g. GPS, IMU, barometer) which can be affect-
ed by moisture and ice build-up. A malfunctioning
sensor system can lead to incorrect data and unsta-
ble flight conditions.

Increased weight:

Ice build-up on the rotors, frame or other components
increases the overall weight of the multicopter, which
affects flight performance and puts more stress on
the engines.

RISP rotor shed ice protection system

A protection system to prevent hazardous ballis-
tic impact from rotor shed ice named RISP (Patent:
A50377/2017) has been developed by Markus
Villinger and Jose Palacios. RISP is capable to pre-
vent from large pieces of ice sliding off the tip of the
blade after delamination. The rotor blade ice protec-
tion systems are designed for main rotor blades and
tail rotor blades as well as for aircraft propellers. The
systems feature highest durabilaty and efficiency -
low power consumption and clean aerodynamics
RISP systems may be designed for a wide variety of
Rotors - often even as a retrofit system and may be
used in combination with other ice protection sys-
tems. v/

SRIFHSEEER 1 (BT 5)
SHRIFIRIER 1 (BT 17b)

ice shed with protection

Ice SHED Si1ze: 10-13 cM “rODS™

ice shed without protection

Villinger GmbH Hy
Gewerbepark 6 B
A-6142 Mieders E¥E s

Austria, Europe
Phone: +43 (0)5225 - 64455
EMail: info@villinger.com
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RHELIA

Tilt-aircraft / fixed rotors
Personal Aerial Vehicle
Light eVTOL / 100% electric
FAR Part 103 Ultralight (US)
Pilots license not required
Cruise speed 55 knots (63 mph)
240 VAC charging time 75 min
Joystick / fly-by-wire controls
Full-aircraft parachute
Comprehensive training

Orders / Learn more:

pivotal.aero

w
PIVOTAL .
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Since more than a year the Motor is already running on a testbench. And will start certification soon.
hB, REERBRRAREHNGHIRE: TEGXZS Pipistrel Velis Bz %#l.

MeINs Uislon {for electmiiying
Commter aiferaiit ama more

The Pratt & Whitney propeller turbine is probably the most widely used
aircraft propulsion unit in the world. The Czech e-motor pioneer MGM
Compro developed a 400 kW e-motor in an EU-funded program, which
not only fits perfectly into the cowling of the original, but can also drive
similar propellers. MGM developed the complete set of motor, control-
ler and inverter. v/

BRI R o HR FERRTZN WEEREE, EFxm
TEIMEELER MGM Compro FEEEZRBIMBESHAT— 400
kWeMotor, bﬂﬂm%ﬁﬁﬂﬁmmmﬁ, W LARENZRVIZNE

¥, MGM FRTEEBY. =HIEfrEs.

MGM COMPRO

Ruzova 307 E E—
76302 Zlin

Czech Republic (=]

+420 577 001 350
info@mgm-compro.com

The 400 kW electromotor is drivin the propeller
over a gearbox

HZBH¥NBEFESP, (B Pipistrel Velis EE&H
tRIEE, FECEETSIKPER, EXRBIRE
LANEETLRER S RZNEARRB LZRA T,
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Smartér =in

CEO and founder of smartflyer Michael Holz at the roll out(images: Markus A. Jegerlehner)
RIERABEEMZz—28 Y Silence, B# Dufour Aerospace BIEMiR EHl .

smartllver Roll o

After long years of constant planning, on November 2024,
Switzerland had a big e-flight moment. The Swiss compa-
ny unveiled its first full prototype of the SF1, a 4-seat elec-
tric aircraft with a serial hybrid powertrain. Later, with the
Range Extender Motor Extender combustion engine, the
range should grow up to 800 km.

ST ZFRIREAL, 2024 F 11 B, WmIERTHX
MBI RITIZ . XRIRLABER Y HERERTSH
[REM, XR—RESHRINEGNNREN 4 FERHT
Mo BEIXUTRRABNLI, ZEREREERAD
., BEEFENIENNZ) 800 ~E,

smartflyer Itd.
Industriestrasse 10
2545 Selzach, Switzerland

The fact that the smartflyer comes from Switzerland can also be

seen in the promotional material of the company. +4132558 72 73
MNizaBRMEEMEPEIUEL, smartflyer RBIL. info@smartflyer.ch
372024 FLYING CHINA eFlight Journal 47

BHRASER



Market Observation

Mg

The preview of the new facilities

in Saint Agnant.

hA, WTARERUREH

RZ: ¥ITEBRX=SR Pipistrel
Velis &1,

. _

FEDL

Uoltaeros Cassio ramping
up for the maiden flight

With the first AERO fly-in “Future meets History” at the end of August in
Aalen-Elchingen, the 8th “Electrifly In Switzerland” from September 6th
to 8th in Bern-Belp and the “Airtec” in Augsburg, there were three electric
flight events in German-speaking countries. In addition to flight demon-
strations, there were also some interesting news. In Bern, the Swiss Rolf
Stuber showed the complete prototype of his Smartflyer SF1 for the first
time. The four-seater SF1, made entirely of carbon fiber, stands out for its
distinctive traction propeller on the tail unit. In Aalen, the Dornier DS 2C
amphibian, electrified by Kasaero and powered by the Hyfly H167 fuel
cell system, was on display and is due to takeoff soon. v/

SEEMNERZE=7BMM=HEXAIEN, 8 BREME-HRRMIREE
1THED ‘FRSHEHEE" AEROFERENIERE ¥7&E2. 986 H
£ 8 HEmhTETREHITNG/\Ein LB MTRUREERIEHHTEMN
Airtecitiz. FRT ¥TREZIN, TE—LEEIYHE. EARE, Kt
A Rolf Stuber BiXf@r 7Y Smartflyer SF18Ba LR JRE
WMo MUEE SF1 SeRmbxEF4EIR, HEERE FLRAIBIIRIERMSIA
iTH. H Kasaero~ Sl TEBENERTERR DS 2CCHEMEREE,

FRRRIRNIZE, 2 EHYlyASIRGIEIH167 WA R SR o)
7.

Voltaero
Aéroport Rochefort Charente-Maritime
La Sauzaie EsHE

17620 Saint Agnant, France
Tel: +33 (0)5 46 05 53 79
e-mail: info@voltaero.aero [Of et

Jean Botty former CTO of Airbus and founder and
CEO of Voltaero with his Cassio 330 at the Paris

Airshow 2023

TZBEHCHIREFES, (B Pipistrel Velis B&FF
WRIEE, HECEEFSMEPER, ERXRBHME
LEANEZETLUREHNZSRZNEARE LZHA T,
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JBfE/R DS2C H167 B85 ¥ B/ St

The first flight took place in the beginning of November on the airfield Aalen Elchingen

The first hopp of the
electric Dornier DS2C H16/

t 100 years ago, Dornier was A% 100 i, /R (Dornier) AEZKEEHITAREAIS
. 2024 F, BPRBFHBIARTERHRRR. BRRATHIDS
2C  {ERBIEHNE S, XAEMMIERNBRE W (AL YEE
opment. In 2024, the name again 650 F5e) WEE Hyfly ATXEENBHE, 11 BHEEEEE .

stands for the latest development.

at' the forefront of seaplane devel-

The DS 2C took flight as an electric sea-
plane. The ultralight aircraft (MtoW 650
Kg) was converted to an electric version
by the German company Hyfly. It made
its maiden flight in mid-November in
Germany.

Electrification is only the first step. “As we know
that battery capacity is very limited and a sea-
plane needs a lot of energy, the goal is to fly the air-
craft with a hydrogen fuel cell using gaseous com-
pressed hydrogen,” said Hyfly CEO Karl Késer. This
engine is not only intended to power the DS2 C, but
also as a replacement engine for any aircraft with
a Rotax 912 or 912 IS. But the Dornier is the first to
take off. Since the fuel cell requires a lot of cooling,  Installation work on the electric drive unit
it is positioned in the motor pylon above the wing in 18 DS 2C RJEBIE
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Karl Kaser

and Peter Stadthalter the founder of Hyfly proudly present the Sustainable Aviation Award from 2023.
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the air stream, while the heavy tank and batteries are positioned in the
wide fuselage to have a better center of gravity. The propulsion proj-
ect H 167 is also supported by German government money and there
is already the next aircraft waiting, it is a 2 seat Taifum motorglider.
Besides the leading company Kasaero and the airframe partners there
are more partners joining forces for this project:

The Hyfly project grew out of a joint feasibility study conducted by
Kasaero and PS-HyTech in 2020 to explore the potential and ben-
efits of fuel cell applications for light aircraft. The project received
public funding that enabled the two companies to design, develop
and integrate the system into a flying demonstrator. The Technical
University of Wiirzburg-Schweinfurt (THWS) joined the team and
is conducting laboratory and ground testing of the fuel cell sys-
tem and propulsion. FlyingAD in Austria is supporting the project in
the planning and execution of flight tests and practical evaluation.
The power of the propulsion system is 70 kW at 200 rpm with the am-
rax motor.

The other objectives of the H 167 project are:

* An all-in-one modular propulsion system for aviation

* Delivers 70 kW of power

* 7 kg of hydrogen with five times the endurance of battery electric
systems

* 700 bar automotive-grade hydrogen

* Configurable for various aircraft types, including ultralight (LTF-UL),
CS-22 (TMG) and LSA.

Initial tests at the University of Stuttgart have been very promising,
with a power output of 70 kW at 200 rpm using the Amrax motor driv-
ing a Neuform propeller.

Kasaero GmbH

Griindels 4

88316 Isny / Germany
Phone: +49 7071 1355363
contact@kasaero.de
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