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Powering the third era of 
aviation 
Rolls-Royce is working with industry partners to pioneer hybrid-
electric and all-electric power and propulsion. This quiet 
revolution will soon offer the opportunity for more sustainable 
growth and reduced carbon emissions - and also transform the 
way we travel. Find out more: rolls-royce.com/electrification. 

Pioneering the power that matters. 



WWhy eVTOL and eSTOL unmanned cargo transport 
applications are a rising market?
Despite Corona where many things stand still, the electrifica-
tion of aviation is continuing moving forward. There are new in-
vestments flowing into the eVTOL area - like Lilium’s investment 
in March of this year. There was the world’s first certification of 
an aircraft in the CS–LSA Class, and the first certification of an 
electric propulsion system for a certified aircraft - both done 
by EASA and both received by the Slovenian Manufacturer 
Pipistrel. Also there is a new trend in the eVTOL industry around 
the world’s 1st Cargo.
With prevailing evidence, it appears that eVTOL and eSTOL 
used for unmanned cargo delivery application is becoming a 
rising market. Therefore, it is worthwhile to keep a close eye on 
this and also on relevant manufacturers and operators. Though 
there is no official specification to define cargo transport eVTOL 
and eSTOL, it is safe to use passenger-grade payload weight 
capacity as a guideline to differentiate heavy-haul eVTOL and 
eSTOL from small cargo drones, i.e. 100 kg should be a rea-
sonable benchmark for cargo transport eVTOL and eSTOL. In 
comparison: small cargo drones such as Google’s Wing de-
livery UAV can carry only several kilograms and thus their ap-
plication and use cases are very different from heavy-haul eV-
TOLs and eSTOLs. More details on this, you can read in our 
report on page 12.

In many cases the technology used for the aircraft is exactly the 
same in manned applications so the Cargo will pave the way for 
the Airtaxis -  the future starts today. 
  

Unmanned is coming first - 
Certification on its way

2 / 2020 3e Flight Journal

editorial

Willi Tacke 
Xin Gou
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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 in-
terest in electric flying in 2009. We co-
founded the e-Flight-Expo in Friedrich-
shafen/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, Rolls-Royce, Rotax 
and many others. 
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News

On July 30, Airbus’ multicopter eVTOL demonstra-
tor CityAirbus made the demonstration flight in 
public for the first time since its first flight last 
April. The flight occurred at Donauwörth air-
port where CityAirbus has been conducting test 
flight and is also the head office of Airbus He-
licopter in Germany. The aircraft hovered two 
to three meters above the ground for a few 
minutes before touching down again. Bavaria 
Prime Minister Markus Söder was among the 
spectators at the site. Söder said after the dem-
onstration flight that “climate-friendly aviation of 
the future is being developed here. We want to 
remain a strong aerospace and helicopter base 
in the future.” 

CityAirbus made first public demonstration flight

NASA announced that it has issued a total of 
US$ 51 million in aerospace research funding 
for the first phase to the selected 409 compa-
nies, including over 30 projects involving elec-
tric aviation and urban air transportation (UAM). 
Each winning company in the first phase will re-
ceive no more than US$ 125,000 and the dura-
tion will not exceed 6 months. Each success-
ful bidder selected in the second phase will 
receive no more than US$ 750,000 in funding, 
and there may be follow-up Larger financial 
support. A number of the technology propos-
als in NASA’s latest Phase I funding round re-
late specifically to UAM, an emerging market in 
which NASA is playing a leading role through its 
Advanced Air Mobility National Campaign. The 
winning projects focus on the areas including 
unmanned traffic management, noise reduc-

NASA gives grant to electric aviation projects

tion, weather forecast, ride quality and passenger experi-
ences, flight testing and so on.   

On May 19th the German Civil Aviation regulator LBA is-
sued a technical specification requirement (NfL 2-547-20) 
specifically for ultralight aircraft (UL) using electric drive-
train. This is currently one of the very few in the world with 
detailed technical specification requirement for electric 
drive train system including motors, batteries, and safety. 
The technical specifications for batteries and motors re-

German regulator issued electric 
drivetrain specification for ultralight

fer to existing industry standards and aviation technical 
specifications, in which the battery requirements refer to 
UN 38.3. and RTCA DO 311 standards. The specification 
requires that the motor be subjected to a durability test 
to determine the battery energy consumption and motor 
power consumption according to the tested power level.
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News

On June, 12th Beta Technologies un-
veiled its new eVTOL named “Alia”. The 
goal with Alia is to keep the aircraft as 
simple as possible (which increases 
safety, a less complex aircraft has few-
er things which can fail), to keep the 
aircraft as light as possible, carry a lot 
of energy (using batteries) and keep 
the aircraft as efficient as possible (us-
ing electric motors).

The main purpose of this aircraft is fly 
two (2) people for organ transplant 
missions from hospital to hospital. The 
eVTOL aircraft will have a range of 250 
miles (400 km). The Alia design in-
cludes a twin-tail assembly supported 
by angled trusses, dramatically arched wings, and arc-
ing, tapered wingtips. The company is using fixed effi-
cient vertical propellers to reduce the complexity of the 
aircraft, reduce the cost of manufacturing the aircraft, re-
duce maintenance needs, increase safety, and makes it 

Beta Technologies unveiled new eVTOL
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Honeywell is developing automatic landing technology 
for vertical take-off and landing aircraft using comput-
er vision guidance for urban operating environments. 
An Agusta AW139 helicopter with a maximum take-off 
weight of 6.4 tons is used for test flights of the project, 
and a public demonstration is planned within 12 months. 
A special QR code is set up at the take-off and landing 
field. The camera on the helicopter will automatically 
control the landing after being captured by the flight con-
trol. Matt Picchetti, Vice President and General Manag-
er of Honeywell’s Navigation and Sensors Division, said: 
“Introducing a large number of unmanned and autono-
mous vehicles in a dense urban environment is a real 
challenge to realize the UAM vision.” “The navigation 
product is Honeywell an important part of tradition, from 
the industry’s first autopilot to today’s market opportu-
nities for air traffic in the city, we will use these exper-
tise and problem-solving abilities to guide the identifica-
tion of the most effective technologies and bring them to 
market to Support safer and more autonomous UAM op-

Honeywell testing computer vision-guided auto landing

easier to certify, to get the aircraft into the market place. 
The company is one of several electric VTOL companies 
receiving funding from Martine Rothblatt’s United Ther-
apeutics.

erations.” Honeywell believes that automatic landing can 
improve passenger turnover rate which is key to the suc-
cess of the urban air mobility business model.
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News

On July 11, 2020, the electric helicopter de-
veloped by the Liaoning General Aviation 
Academy (LGAA) of Shenyang Aeronau-
tics and Astronautics University successful-
ly flew on the campus of the University for 
the first time. This is the first electric-pow-
ered manned helicopter flight in China. The 
electric helicopter is developed by the Heli-
copter R&D Department of Liaoning Gener-
al Aviation Research Institute after more than 
500 days to overcome a number of techni-
cal problems.  According to the test flight, the 
electric helicopter is quiet with a little over 80 
decibels noise, and stable control. LGAA is also the de-
signer and producer of RX1E, the first electric airplane 
certified by China’s regulator CAAC under LSA category 

China’s first electric helicopter made the first flight

in 2016 and the upgraded model RX1E-A with longer du-
ration, as well as the RX4E prototype, the four-seat elec-
tric airplane who flew for the first time last October. 

On June 12 the Ministry of Trans-
port of South Korea stated that 
South Korea plans to start tri-
al operation of urban air mobili-
ty (UAM) services in the domes-
tic market in 2025. The Ministry 
said in a statement that the gov-
ernment plans to provide UAM 
services for one or two routes in 
downtown Seoul from 2025, and 
then increase the number of land-
ing sites to 10 by 2030. The Minis-
try predicts that by 2040 the UAM 
market in South Korea will reach 
13 trillion won (11 billion USD). 
The Ministry said it will work with 
Hyundai Motor Group and other 
domestic companies to promote 
the commercialization of UAM. The statement stated that 
the UAM trial operation service aims to provide trans-
portation services such as electric scooters connected 
to buses, subways and personal travel within a range of 
30 to 50 kilometers in the urban area. In order to pro-
mote UAM services, the Ministry will promote the estab-
lishment of an “integrated ecosystem”, including eVTOL 
manufacturing companies, MRO service providers, air 
traffic control service providers and insurance services.
Michael Dyment, managing partner of Nexa Advisors,said 

Korean government plan for urban air mobility trial 
in Seoul in 2025

that Seoul’s population density ranks fifth in the world, 
and its helicopter landing site number also exceeds any 
other city in the world. Dyment estimates that Seoul will 
have 94 take-off and landing sites for UAM, and the total 
investment for ground infrastructure is 262 million USD, 
and the air traffic management system will cost 458 mil-
lion USD. Dyment believes that the return on investment 
from UAM operations in Seoul is very high, so it is worth-
while for the Korean government to invest heavily in UAM 
infrastructure.
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News

On May 28, MagniX (founded in Australia, now head-
quartered in Washington State, USA) and the American 
airworthiness engineering consulting company AeroTEC 
modified Cessna 208 “Caravan” electric aircraft success-
fully flew in Washington State. This first flight lasted about 
30 minutes, and the maximum flight altitude reached 
about 800 meters. The electric conversion project began 
in 2018, using MagniX500 motors developed by MagniX, 
with a maximum power of 520 kilowatts (750 horsepow-
er), replacing the PT-6 turboprop engine used in the “Car-
avan” aircraft, becoming the largest electric motor used 
on a flying prototype. What’s interesting is that this flight 
broke the record of the largest electric aircraft with the 
highest motor power and take-off weight created by Mag-
niX itself: on December 11 last year, MagniX developed 
the electric motor in cooperation with Canadian Harbor 
Airlines to convert the DHC-2 “Otter” seaplane made its 

first successful flight in Vancouver Canada. MagniX plans 
to apply for airworthiness certification for electric modi-
fication of “Otter” and “Caravan” aircraft. The company 
and its operator partners believe that pure electric “Otter” 
and “Caravan” aircraft can meet specific application sce-
narios for short-haul routes. It can greatly reduce operat-
ing expenses and expand the short-distance commuter 
market. MagniX has not yet disclosed the performance 
data of the “Caravan” electric modified aircraft.

Electrified Cessna 208 made 
first flight 

The Hydrogen-powered aviation) is jointly complet-
ed by the European Union, 24 representative compa-
nies in related fields, and McKinsey Consulting, and is 
part of the EU’s “clean sky” aviation emission reduc-
tion master plan. The plan judged the technical feasi-
bility, aircraft design route, economy and environmen-
tal impact of hydrogen-based transportation aviation. 
According to conclusions of the report, hydrogen fuel 
is suitable for regional and medium-range transport 
aircraft. For commuter and regional aircraft, hydrogen 
fuel cells are the most energy-efficient, environmental-
ly friendly and economical choice. Such hydrogen fuel 
cell commuter aircraft may be commercialized within 
eight to fifteen years. Jet airliners using hydrogen fuel 
can reduce emissions by 50 - 75 % compared to ex-
isting jet fuel, electric aircraft using hydrogen fuel cells 
can reduce emissions by 75 - 90 %. It is estimated that 
by 2050, hydrogen-fueled aircraft will account for 40 % 
of all transport aviation aircraft fleets. 

European Union released  
Hydro- gen-powered 
Aviation Plan 

OXIS Energy and Texas Aircraft to 
jointly Develop Brazil’s First Fully 
Electric Aircraft

The British Lithium-Sulfur (Li-S) battery technology company, OXIS En-
ergy and the American company Texas Aircraft are developing a sleek 
and stylish, high-wing, all metal, fully electric aircraft.  Based on Tex-
as Aircraft’s popular Colt S-LSA, the eColt will have a comfortable two-
seat cabin. It intends to fill a growing demand for ecologically-friendly 
flight training, as well as regional transportation in Brazil and through-
out the world. Initially, OXIS projects that the flight time will be in ex-
cess of two hours and an approximate range of 200 NM.
Its 90 kWh Li-S battery system, which is 40% lighter than current Li-Ion 
technology, will be powered by its “High Power” cell at 400 Wh/kg. All 
of the aircraft’s key airframe and power components will be manufac-
tured in Brazil. The aircraft will be designed and developed at the Tex-
as Aircraft Manufacturing facility in Campinas. The Li-S battery cells 
will be made at the OXIS factory in Juiz de Fora. The powertrain will 
be supplied by WEG of Jaraguá do Sul. The battery and its Manage-
ment System (BMS) will be provided by AKAER Group of São José 
dos Campos.
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Bye Aerospace received 10 million USD new investment

Bye Aerospace, developer of the all-electric eFlyer fami-
ly of FAA Part 23-certified aircraft, announced completion 
of a $5 million strategic investment by a venture capital 
group earlier this year. The successful investment was 
soon followed by the completion of a $5 million venture 
raise. Bye noted that although the two financial transac-
tions successfully closed during coronavirus restrictions, 
much of the due diligence and planning was complet-
ed before the Covid-19 pandemic escalated. George E. 
Bye, CEO, of Bye Aerospace, said the investments have 
allowed Bye Aerospace to begin work on “Serial #001,” 

the first production-conforming prototype of its two-seat 
eFlyer 2 aircraft. Chrysanthe Gussis, a Bay Area green 
tech investor, finance expert and a member of Bye Aero-
space’s strategic advisory board, said, “Electric flight 
is the future of air travel, and even more so now follow-
ing the coronavirus outbreak, especially as the demand 
for affordable, smaller, greener aircraft increases. We 
are seeing more investors recognize the vision of Bye 
Aerospace as a leader in this sector.” Previously, in late 
2018 Bye Aerospace completed a major investment by 
SUBARU-SBI Innovation Fund.

News

The former chief strate-
gy officer of Airbus Va-
hana eVTOL demon-
strator project, Marc 
Ausman, led four core 
technical members of 
the Vahana project to 
establish an electric air-
craft startup compa-
ny named “Airflow”. It 
is an electric short-dis-
tance take-off and land-
ing model (eSTOL). The 
goal is to target the urban air transportation market, in-
cluding logistics and passenger transportation. The de-
sign specifications of the aircraft are single pilot, 500 
pounds’ payload (227 kg), 150 feet take-off and landing 
distance (45 meters), 250 miles range (400 kilometers), 
90 cubic feet of cargo space (2.5 cubic meters).The com-

Former Airbus Vahana team members founded eSTOL project

pany will utilize three key technologies: electric distrib-
uted propulsion (DEP) to significantly reduce the take-
off and landing distance, computer-aided flight control 
to reduce the work load of the pilot, and fleet manage-
ment system.
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Friedrichshafen - Germany

The e-flight-expo is part of the annual 

AERO in Friedrichshafen / Germany. 

You will find the most advanced electric, hybrid, fuel-cell 

and solar aircraft and propulsion systems.

www.e-flight-expo.com

即将开启 coming soon  
eVTOLs flying
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Elroy Air’s eVTOL 
cargo drone is 

designed to have 
an auto-loading 

cargo bay

Why are the unmanned cargo 
transport applications a rising 
market? Despite Corona where 
many things stand still, the elec-
trification of aviation is continuing 
moving forward. There are new in-
vestments flowing into the eVTOL 
area - like Lilium’s investment in 
March of this year. There was the 

world’s first certification of an air-
craft in the CS–LSA Class, and 
the first certification of an electric 
propulsion system for a certified 
aircraft - both done by EASA and 
both received by the Slovenian 
Manufacturer Pipistrel. Also there 
is a new trend in the eVTOL indus-
try around the world’s 1st Cargo. 

With prevailing evidence, it appears that eVTOL and 
eSTOL used for unmanned cargo delivery application 
is becoming a rising market. Therefore,it is worthwhile 
to keep a close eye on this and also on relevant man-
ufacturers and operators. Though there is no official 
specification to define cargo transport eVTOL and eS-
TOL, it is safe to use passenger-grade payload weight 
capacity as a guideline to differentiate heavy-haul eV-
TOL and eSTOL from small cargo drones, i.e. 100 kg 
should be a reasonable benchmark for cargo transport 
eVTOL and eSTOL. In comparison: small cargo drones 
such as Google’s Wing delivery UAV can carry only 
several kilograms and thus their application and use 
cases are very different from heavy-haul eVTOLs and 
eSTOLs.

eVTOL and eSTOL 

MAIN REASONS:
1. Cargo application requires in many countries rela-
tively less stringent certification and operation rules 
compared with passenger-carrying application, espe-
cially for eVTOL.
2. In the current economic downturn caused by the 
pandemic, it is urgent for eVTOL and autonomous flight 
control startup companies to generate cashflow in or-
der to survive rather than keep burning capital while 
waiting for the certification of passenger-carrying mod-
els. 
3. Field proven in small-scale,real use during COVID-19 
due to the demand for time-sensitive medical supplies 
and the concern of close human contact.

e Innovation

Unmanned 
Cargo Transport
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4. Cargo delivery is an imminent and lucrative market 
even when compared with the passenger-carrying mar-
ket prospect. 

EVIDENCE: 

1. The Chinese delivery company SF Express’ multi-
copter cargo drones delivered a total of 11 tons of med-
ical supplies in 32 days in 5 cities in Hubei province in-
cluding Wuhan, the ground zero city with total flights 
over 3000 and a total flight distance of 13000 km. The 
multicopter cargo drones in this trial operation can car-
ry only 12 kg, imagine what an eVTOL with 100 kg car-
rying capability could do. 

The cargo version of Volocopter which is jointly developed with John Deere.

V880 eVTOL cargo drone prototype by AutoflightX of China.

2. The US Air Force hosted a high-profile “Agility Prime” 
project online launch in May. This project solicits eV-
TOL companies to provide air vehicles for the three 
specified use cases: the large one with payload equiv-
alent of 3 to 8 passengers, the medium one with 230 
kg payload capacity and over a 300 km range, and the 
small one with 1 to 2 passengers capacity over short 
range. All these eVTOLs can play a dual-role of both 
cargo delivery and passenger carrying. As of today two 
American eVTOL companies, Joby Aviation and Beta 
Technologies, have signed up for test flight by year-
end. The strong and specific demand from the delivery 
companies and the military will likely divert the focus 
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A PAC 
P-750 tur-

boprop 
airplane 

was con-
verted 

into un-
manned 

cargo ver-
sion by a 
Chinese 

company.

of many eVTOL companies towards more versatile multi-
purpose application. 
3. The Chinese regulator CAAC published the certifica-
tion guidelines for heavy-haul cargo drones with over 150 
kg MTOW and issued the first trial operation of cargo de-
livery to Ehang which has obtained a similar permit early 
this year in Norway. 
4. FAA issued a certificate to Garmin’s Autoland system 
which can be retrofitted on multiple general aviation fixed 
wing airplanes. It is the first certified flight control system 
used on general aviation airplanes. Although at the mo-
ment it is only an emergency tool, on the technical side it 
can perform a fully autonomous landing. 
5. Former Airbus Vahana chief strategist and the core 
team from Vahana formed a startup called Airflow to de-
sign an eSTOL targeting urban cargo delivery. 
6. UK’s Windracer eSTOL UAV began trial use between 
Southampton and Isle of Wight. It has a payload of 100 
kg.

Examples of eVTOL companies in development of cargo 
transport application: Volocopter, Boeing Bell Skydrive, 
Pipistrel, Ehang, AutoflightX, Sabrewing …
In many cases the technology used for the aircraft is ex-
actly the same in manned applications so the Cargo will 
pave the way for the Airtaxis. 4

e Innovation

Boeing has been test flying a cargo drone “CAV” (cargo aerial ve-
hicle) prototype with a 500 lb payload.

The Chinese 
company 

Tengden de-
signed and 
test flew a 

cargo drone 
with 1 ton 
payload.

Silent Arrow cargo drone with folding wings can be air dropped.
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e Aviation Talk

In times of Corona fairs, expos 
and meetings were canceled 
like never before.Still it is not 
foreseeable when pilots can get 
information from the manufac-
turers and other makers in the 
scene. To change this, Flying 
Pages – with its publications e-
Flight-Journal, Vol Moteur, FLÜ-
GEL-das Magazin and Flying 
China - launched online panel 
discussions together with AERO 
expo. The first discussions are 
already on the AERO website 
and on the Flying-Pages- e-
flight-expo YouTube channel.

eFJ:  Where do you sit right now, in times of Corona 
and are you currently working at MGM?
Martin Dvorsky: I am sitting in the garden at the compa-
ny’s parking lot in Zlin. Yes, it has been kind of normal 
with us for two weeks now, but of course the trips are 
very limited.
eFJ: When MGM was founded? And since when are 
you working on e-Propulsion for electric Aircraft?
M.D.: The Company was founded in 1990 by my father. At 
the beginning we produced different electronic compo-
nents and software especially for medicine. Even after 30 
Years we are still delivering components there. Then we 
quickly changed to motor controllers. In 2011 when Air-

Flying Pages 
Aviation Garden Talk: 

The overwhelmingly positive re-
sponse from viewers has shown 
that interest in first-hand informa-
tion is stronger than ever. Fortu-
nately, after more than 30 years 
of aviation journalism and over 
10 years of e-flight expo, the Fly-
ing Pages team knows almost ev-
eryone in the scene. We will use 
this network to regularly present 
interviews and panel discussions 
on current topics. We will make 
this info public to our readers 
also in articles in our magazines 
and as video or live streams on 
the social media channels.

1. e-flight garden talk: MGM Compro
We start the interview in our seriesFLYING-PAGES e-
flight Garden Talk with Martin Dvosrky, head of the Czech 
company MGM Compro. The interview was conducted 
by Willi Tacke and Xin Guo from the Flying Pages team.
No other company has launched more e-flight projects 
with a wide range of partners in the past ten years than 
the small manufacturer with its approximately 70 employ-
ees. MGM has eclectically launched more aircraft than 
any other company in the world in the past decade. Mar-
tin Dvorsky is the Managing Director of MGM Compro. 
He is 36 years old and holds a degree of electrical en-
gineering of the University of Brno/ one of the Czech’s 
leading research and teaching institutions.
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Flying Pages 
Aviation Garden Talk: 

e-flight-Garden: Martin Dvorsky (bottom right) in conversation 
with Xin Gou (top right) and Willi Tacke (center right).bus started electric propulsion we developed with them 

the propulsion for the e-Fan and then the Evektor EPOS.
eFJ: When you talk about e-propulsion for aircraft - 
are you producing all components yourself? Is MGM 
also making e-motors and /or Batteries? 
M.D.: We are basically developing the power electronics 
like Motor Controllers BMS (Battery Management Sys-
tem) and most other components. At the moment we do 
not produce any motors or battery cells. But as a unique 
service for the customers we do the integration of all 
components and deliver the complete propulsion system 
from the battery to the prop.
eFJ: On the battery side what exactly are you produc-
ing?
M.D.: We buy the cells, pack them to the Battery packs 
and develop the complete system including casing - the 
safety features and the integration of the components. So 
some customers use single components others a com-
plete propulsion system. 
eFJ: Are you mainly developing or also producing the 
power electronics like motor controllers?
M.D.: We develop a lot but we also have a quite high pro-
duction capability,with high end production machines. 
eFJ: Can you give us an overview on some projects 
you have been working on and you are working on 
right now and perhaps also future projects?
M.D.: We started with Cri-Cri with Airbus. Later the e-Fan, 
then the Evektor EPOS the next was the GP-Gliders elec-
tric Phenix aircraft - the 2 seater aircraft I think with the 
longest endurance at the moment. Then there is the UL 

Motor controllers are at the heart of MGM development, but battery 
packs including BMS are also produced.

e Aviation Talk
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-39 Trainer which is based on the UL-39 Replica of the fa-
mous Czech Fighter Jet trainer L-39. This should fly very 
soon.  
eFJ: Will the UL 39 get an e-Motor with a propeller?
M.D.: No. Like the version with the Rotax it will have a 
ducked fan which we drive with an e-Motor with 150 KW.
eFJ: Is your company only working in e-Propulsion 
for aviation?
M.D.: No, we work with different industries like boats in 
many countries. 
eFJ: Are you only producing electronics?
M.D.: No we also have CNC Machines for mechanical 
parts mainly for prototyping but as well for some produc-
tion parts.
eFJ: You mentioned several fixed-wing projects: are 
you also working with eVtol and drone manufactur-
ers?

M.D.: Yes, but most of them are under a strict NDA. We 
can only mention some of them so for example we work 
with Bell, XTI and some smaller drone manufacturers.
eFJ: Which power range are you working on?
M.D.: From a few watts up to 450 KWatts. These are the 
latest range of controllers which we wanted to introduce 
at AERO expo and now we are introducing them here. 
eFJ: Which maximum voltage are the large systems 
working?
M.D.: Our latest system is working at 800 Volts. 
eFJ: Which is in your opinion the most critical part of 
the propulsion system?
M.D.: Next to the Motor controllers this is the BMS and 
the complete design of the battery pack including pack-
ing – the housing, the redundant controlling.
eFJ: Concerning the Batteries,as the power density is 

Evektor EV 55 electrical conversion product A hybrid electric powertrain for UL / LSAs.

The Czechs also 
brought the hoverbike 
into the air. It remains 
to be seen whether this 
non-redundant drive 
with free-running pro-
pellers is approved, 
or if it is more a “pilot 
wrench“.

e Aviation Talk



Cartivator In addition to the EAC Whisper, MGM also works with Bell.

one of the largest issues in the development of e-Air-
craft: Which are the best cells for aviation and where 
do you see the maximum power density now and in 
five years?
M.D.: The question does not have an easy answer! De-
pending on the use case, the demands on the backs and 
cells differ a lot. Packing and using have a large influence 
on the safety and the lifetime of the batteries. 
eFJ: As Battery density is a problem are you also 
working on hybrid systems?
M.D.: As we are development partners also for e-motor 
producers, we are also working on rage extenders. For 
example we work with a Czech company which develop 
a Hybrid system for ultralight aircraft which function on 
the base of a Rotary dual disk motor which is currently 
under development.  
eFJ: Two years ago - with the Phenix project - you 
also introduced a charging system...
M.D.: Yes! With this system we have shown that - in the 
case of the Phenix- the battery could be charged in only 
20 minutes up to 90%!This makes such an aircraft per-
fectly usable for end users and schools already now.
eFJ: What is the largest project you are working on at 
the moment?
M.D.: One of the most interesting projects is the electri-
fication of the modern Commuter plane EV 33 which is 
right now under certification. We are in the final stage of 
launching this project in the next weeks. The first phase 
is an evaluation. It’s a government funded project for the 
“proof of concept” of the electrification of a 14 seater 
commuter project of the EV 55. The aircraft fits perfect-
ly to be electrified. Power requirement is to have 2 Mo-
tors up to 400 Kw.

eFJ: With this aircraft you are entering the field of 
“certified aircraft”.What do you think of a possible 
certification?
M.D.: In the first phase – the next two years - we have to 
prove that we can deliver a system for such continuous 
power. Thinking of certification: The new design and all 
components must be compliant to all existing. We try to 
match all future certification requirements as they will be 
developed by the authorities. 
eFJ: Where do you think we are with the electrifica-
tion of aircraft at the moment?
M.D.: I think the systems are progressing a lot, so we are 
closer and closer to electric flying.
eFJ: Thank you Martin for this talk.
M.D.: I thank you for having me and “Lets fly electric”! 4

MGM COMPRO
Ruzova 307

76302 Zlin

CZECHIA

Tel.: +420 577 001 350

info@mgm-compro.com

www.mgm-compro.com
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eFlight Journal (later referred to as eFJ): How does 
the COVID-19 affect Pipistrel? As we know, Pipistrel 
has a partnership in China.
Ivo: The pandemic doesn’t have a big impact on Pip-
istrel. China has halted for several months of course, but 
our operation is diversified, not only in China. We man-
aged to coordinate operations in Slovenia and Italy to or-
ganize materials delivery, production, design and certifi-
cation works across these sites. Actually the orders we 
received in June was even higher than last June, and 
orders are coming from some of the most severely af-
fected countries like the US and some South American 

Flying Pages Aviation Garden Talk: 

2. e-flight garden talk: Pipistrel

We recently invited Pipistrel’s founder Ivo Boscarol and the group 
CTO Tine Tomažič for our virtual “e-flight garden talk”. Pipistrel just 
obtained EASA’s type certificate for its Velis electric light sports air-
plane in June and begin offering the E-811 electric motor used on 
Velis for other airplane manufactures. The following is the interview 
which is streamlined for clarification.

countries. So we can say we have lost not a single day 
of operation.
eFJ: Which airplane model will Pipistrel produce in 
China when the factory is built?
Ivo: The Alpha Electro.
eFJ: How many employees does Pipistrel have now?
Ivo: 250 in Europe and 14 in China. 
eFJ: How is the workforce divided in the projects and 
departments at Pipistrel?
Ivo: We have about 85 people working on design and 
certification and the remaining working on production, 
sales, delivery and management in Slovenia and Italy.

Pipistrel Velis, the world’s first 
EASA CS-LSA certified aircraft 

is now in delivery to many 
countries.
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Flying Pages Aviation Garden Talk: 

e-flight-Garden: Xin Gou (top left) and Willi Tacke (top right) in conversation with Ivo Boscarol (bottom left) and 
Tine Tomazic (bottom right).

eFJ: how is the work divided between Pipistrel d.o.o. 
Slovenia and Pipistrel Vertical Solution?
Ivo: Pipistrel d.o.o. is in charge of logistics, some models 
production, sales and so on. Pipistrel Vertical Solution is 
in charge of the group management, design, certification 
and prototyping. 
eFJ: How Pipistrel view the advantages and disadvan-
tages of its identity and location as a Slovenian com-
pany, especially in eVTOL product development com-
petition for talents and investment? For example, are 
talents from Europe and even other parts of the world 
willing to come to Slovenia to work? How does Pip-
istrel coordinate R&D work across Europe and in the 
world? Would Pipistrel consider setting up R&D facil-
ities outside of Slovenia?
Tine: Slovenia’s micro location in Europe has never had 
a strong aerospace engineering education and back-
ground. There are better aerospace engineering educa-
tion facilities nearby so we always have this challenge. 
Also the composition of our team is very diversified with 
people not only coming from aerospace background, but 
also from mechanical, electrical, software, physics, math-
ematics background. We have several locations and only 
about one third of the team are from Slovenia. The re-
maining are, may I use this word, “imported”. Many peo-
ple relocated to Slovenia and found their life partners and 
started a family here. So Slovenia is a lucrative place with 
its life experience and living cost. We are very close to 
nature, so people who like nature will feel right at home. 
We have no traffic jams here which is a common problem 

e Aviation Talk

in metropolitan areas where large aerospace center and 
universities are located here. That said, designing and 
producing an airplane has always been a global effort. 
You have to keep your eyes open. You cannot only work 
locally. Even if this is the Silicon Valley, if you only work 
in the nearby 100 miles radius, you will not have a com-
petitive product. So we partner with many other com-
panies, such as Honeywell and many others from Asia, 
North America and South America. We are physically lo-
cated here in Slovenia, but our involvement is global. Of 
course, if it’s necessary, we are open to consider estab-
lishing a facility somewhere else in the world to attract tal-

The world’s first EASA Part-21 certified e- Propulsion
System is available also for other as OEM.
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ents or to work more closely with our partners. During the 
COVD-19, we’ve learned how to evoke talents to work 
from home a lot, but there’s no replacement of teamwork 
at one location where ideas are spring boarded to much 
higher values.
eFJ: Under which regulation domain is the E-811 mo-
tor certified, Part 21 or Part 23?
Ivo: The motor is certified under Part 21, which makes it 
applicable to multiple airplane categories. The certifica-
tion specification is mixed, taking some parts from Part 
22 and some from VLA because these categories are the 
first to be permit by EASA for the use of electric propul-
sion such as the Antares E electric self-launch sailplane. 
We must make sure all the condition set in these previ-
ous regulations are met. In addition, there is a mixture of 
EASA SC E-18 and SC E-19. All condition requirements 
from these documents are embedded into the design of 
the motor which can meet all applications requirement 
up to Part 12 Level 1 airplanes. This means, the scope 
of the motor is as wide as it can be as of today. We also 
anticipate to extend the scope to eVTOL application as 
soon as the regulations are determined. The only aircraft 
type that this motor is not applicable is tilt-motor eVTOL 
because of the outer shaft design of the motor. 
 eFJ: Will Pipistrel use this motor on your eVTOL de-
sign?
Tine: Yes, we will use this exact motor on a new design 
which we will unveil in about two weeks, so stay tuned. 
eFJ: As Pipistrel has offered this motor for other air-
craft OEM, are there partners already, especially eV-
TOL?

Tine: Yes, we are in discussion with eVTOL, eCTOL and 
airship projects for the use of this motor. There is also de-
mand from an eSTOL project utilizing distributed electric 
propulsion (DEP) setup. Many OEM companies have re-
alized that by using our certified motor, it can help sim-
plify the certification of their airplane because they don’t 
have to do all the tests otherwise they would have to do. 
Of course there’ll still be some integration test to be done 
because we can’t anticipate all the integration condi-
tions. For example, if the OEM want to install multiple mo-
tors in close approximate, it must be ensured that in the 
case of desynchronization, such as a bird strike, losing 
one propeller and motor will not affect the neighboring 
one. But using a certified motor like ours will save proba-
bly 80 % test efforts in the certification, and may save up 
to 95 % tests if the installation is more conventional and 
simpler like on the nose or tail. 
eFJ: As we know, Pipistrel has been working with Em-
rax on the electric motor on the Alpha Electro, so is 
this still the case on Velis and E-811? What is the rela-
tionship between Pipistrel and Emrax in E-811 motor?
Tine: We want to be completely transparent for the under-
standing. What is certified is the “engine” which includes 
the electric motor, electrical components and some oth-
er parts like cooling, sensors, monitoring and so on. You 
may regard the certified motor as a firewall forward pack-
age, not just the motor itself. Emrax is one of our prod-
uct development partners and the manufacturing suppli-
er so when you look at the motor, you may recognize 
Emrax parts. However, the certified motor was tested and 
improved in terms of robustness, reliability and usability. 

A hybrid electric powertrain for UL / LSAs.

e Aviation Talk

From a small ultralight manufacturer from Slovenia, to an international operating aircraft manufacturer.



In this sense, E-811 motor is very different from the mo-
tor that Emrax sells. There are certain tests and features 
which Emrax simply do not have on their motors such as 
lighting strikes, extreme high temperature and extreme 
low temperature. For example, for certification you must 
demonstrate that the motor can be started and rotated 
even at -40° Celsius without damage. That’s very chal-
lenging. For eVTOL application, the bearing case and 
cooling system have specific requirements. As a result, 
only a small number of parts remain originally from Em-
rax. The electrical components are designed by Pipistrel 
proprietary. The E-811 motor is shielded from high fre-
quency electromagnetic radiation, protected from light-
ing strike and crashed test. We learned the experienc-
es from the Alpha Electro, and Velis and E-811 are much 
improved therefore. I would say Velis and E-811 are one 
generation more advanced than Alpha Electro. Remem-
ber that E-811 is certified for Part 23 use which has a 
high safety requirement and standard which the motor 

must demonstrate. I am not saying that the Alpha Elec-
tro is not reliable but just because it did not go through 
the same test process so we do not know what its behav-
iors will be in such conditions. On the contrary the E-811 
motor has demonstrated all behaviors under all certifica-
tion conditions so we can say it is as reliable as any oth-
er certified aero engine. 
eFJ: What is environmental test specification of E-811 
certification?
Ivo: We use a mixture of Do-160 and IP code for envi-
ronmental test in flight condition because IP code alone 
doesn’t put flight condition into consideration. The motor 
itself is tested for IP-67 standard and the “engine” system 
is tested for IP-54 standard, but we must also consider 
Do-160 requirement in the weatherproof test, for exam-
ple what the motor’s weatherproof behavior is in vibra-
tion in flight condition. 
eFJ: Does the -40° Celsius test apply only for the mo-
tor or for the whole propulsion system including bat-
teries?
Tine: the -40° Celsius test applies for the whole electric 
system including the motor, BMS, and battery. But the 
battery only needs to demonstrate the start-up capabili-
ty in this condition because the motor’s cooling system 
also has a heater. Once the motor is started, the heater 
can function to warm up the system including the battery 
so as to generate the full power. There is also an embed-
ded protection system for very low temperature use in 
which case the system will prevent the pilot from apply-
ing the full power until the heater starts working to avoid 
damage to the electric system. Therefore the function of 
the propulsion system is not interlinked directly to the 
ambient temperature. The motor can perfectly start and 
work in -40° Celsius environment. In comparison the Al-
pha Electro cannot work under this temperature because 
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Ivo Boscarol (second 
from left) is a very strong 

promoter of electric flying for 
more than 10 years.

The  image was taken in 2015 
at the AERO Friedrichshafen 

(Germany) when the 
European commissioner  
Violetta Bulc visited the 

AERO where Pipistrel already 
presented his Electro Alpha    
- but it took another 5 years 

until the certification.
From left to right: Roland 

Bosch (Aero), Ivo Boscarol, 
Willi Tacke (e-flight-

Journal), Violetta Bulc,  
Winfried Hermann (Baden-

Württemberg Minister of 
Transport).

Pipistrels aircraft are also certified in China.
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Pipistrel’s 
eVTOL de-
sign con-

cept. There 
will be 

manned and 
unmanned 

Aircraft with 
a similar 
concept.

e Aviation Talk

the working temperature of battery cells on Alpha Electro 
is limited to -5° Celsius which is translated roughly into 
-15° Celsius ambient temperature. 
eFJ: Do you - Pipistrel - produce the battery packing 
by yourself?
Tine: Yes, Pipistrel designs and produces all electric 
components in-house including the battery packing. 
eFJ: Does Pipistrel provide other aircraft OEM the 
electric propulsion unit as a complete package?
Tine: The short answer is yes. Because the motor is certi-
fied, OEM just needs to conduct the integration certifica-
tion like any other engine installation. As for the battery, 
the OEM may go to the regulator to certify the battery 
with their airframe because there is no stand-alone type 
certification nor TSO specification yet for the battery so 
the battery does not carry type certificate itself. We are in 
active discussion with EASA for issues like this. Besides 
batteries, we are also discussing with EASA for the sep-
arate certification for other components such as BMS. 
However if the aircraft OEM decides to use the same 
batteries as Velis, the certification process will likely be 
much shortened. It is worth noting that the battery packs 
on Velis are designed to be a stand-alone component so 
when EASA can certify batteries, the battery packs on 
Velis can be certified as a separate component and thus 
can also be upgraded. 
eFJ: Where do you see the battery capacity on pack 
level now and in five years?
Tine: Currently we have 180 WH at pack level on the Ve-
lis. To better understand the situation, it’s important to 
know many Velis pilots will use the airplane for flight train-
ing operation so affordability and cost are important fac-

tors in consideration of battery use. There are indeed 
some battery cells in the market with higher capacity but 
they are not economical to operate and to certify. Practi-
cally speaking the pack density may increase 50 % in ten 
years and probably 25 % in five years and such batteries 
become commercially available for customers by then. 
Remember that it takes about one and half years to certi-
fy the battery when it’s commercially available. The aging 
test alone takes a minimum of nine months and you sim-
ply cannot accelerate certain process like that. 
eFJ: Will the Alpha Electro come to the German mar-
ket, or will Pipistrel certify a Velis alike model for the 
600 kg category ultralight for Germany?
Tine: The German ultralight regulation requires a max-
imum empty weight of 400 kg. Velis, with all the safety 
components required by the certification, is a little over 
this limit. We are currently carefully studying the option of 
removing certain components to lower the empty weight 
as well as the price while maintaining the safety of the 
airplane. In addition, we can also offer a model called Al-
pha Electro LC (liquid cooled) which combines the Alpha 
Electro ultralight’s motor with the battery and electrical 
system from Velis for other markets with 600 kg regula-
tion. So we will have three models with similar configura-
tion to meet different regulation and market demand: Al-
pha Electro ultralight, Alpha Electro LC and the certified 
Velis which can be used for commercial operation and 
EASA private pilot training. Everything considered, Velis 
is actually a very competitive model for German market 
because when considering the battery as the “fuel” is all 
prepaid and the motor’s TBO hours, Velis’ price and op-
erational cost are very competitive. 
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eFJ: As one big advantage of the electric motor is that 
it is quite easy to scale up, so does Pipistrel has any 
plan for a larger motor after the E-811?
Tine: We are in development of a 300 kw electric pro-
pulsion system with our partners of the MAHEPA project 
(Modular Approach to Hybrid Electric Propulsion Archi-
tecture) to test on our Panthera hybrid model prototype 
and the full electric model in the future. The system has 
begun ground test and is scheduled to fly on the Pan-
thera hybrid prototype. 
eFJ: When will the hybrid Panthera be likely certified?
Tine: Technologically speaking it may be ready for certi-
fication by 2023 or 2025. Actually there is no regulatory 
hurdle to such hybrid design. It’s more of a cost consid-
eration. Only when the enthusiasm for such hybrid mod-
el, the societal driving force and cost factor are merged, it 
can be justified to certify such hybrid airplane. 
eFJ: Will there be an interval project between the four-
seat Panthera and the 19-seat commuter project?
Ivo: Like we said, we will disclose a new model in a few 
weeks. 
eFJ: What’s the 19-seat commuter status? Will it be a 
hybrid design?
Tine: For 19-seat design the battery quickly reaches its 
limit. Turbine and hydrogen are the better options for 
such design. As Pipistrel’s mission is completely emis-
sion free, we will go with the hydrogen fuel cell approach 
for this design. Pipistrel worked with Germany’s DLR to 
test the hydrogen fuel cell on a prototype in 2016 and will 
work with DLR again this year on DLR’s integrated hydro-
gen electric propulsion system. 
eFJ: When is the 19-seat prototype expected to fly?

Tine: the demonstrator is scheduled to fly by 2028. This 
schedule is largely related to the maturity of medium 
temperature fuel cell technology. 
eFJ: What do Pipistrel view the prospect of hydrogen 
fuel cell use on eVTOL?
Tine: There are two use cases of eVTOLs. The first one 
is for urban use. In this use case as the size of metropol-
itan is predictable, battery-powered eVTOL can meet the 
need even with today’s battery technology. Another use 
case of eVTOL is to fly into locations far away and inac-
cessible with other means of transportation. In this case, 
some type of hybrid propulsion is necessary to fly long 
distance. However, this also means that it’d be difficult to 
set up the hydrogen or other fuel logistics at the landing 
sites. Therefore, we think a hybrid eCTOL may be more 
practical for such long distance transportation missions 
because the hydrogen supply infrastructure can be easi-
er to establish at airports. 
eFJ: Thank you both for the interview! 4

One of the 
six exist-
ing design 
studies for 
Pipistrel’s  
unifier 19 
commut-
er project 
which is 
supposed 
to fly with 
fuel-Cells.
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The kick-off panel for the EUROPEAN ROTORS Show 
was held in July. The show itself will be held November 
10-12, 2020. The panelists for the kick off this July in-
cluded: Peter Möller of the European Helicopter Asso-
ciation (EHA) EASA’s co-organizer for the show, Tobias 
Bretzel, Messe Friedrichshafen (organizing partner for 
the show), Jan-Hendrik Boelens CTO Volocopter Ex-
hibitor in Cologne from the eVTOL segment and Fé-
déric Bruder, Managing Director of the ADAC-Luftret-
tung (similar to AAA air rescue, a potential first operator 

EUROPEN ROTORS Online Panel

When EASA released its final ver-
sion of the SC-VTOL last November, 
a huge discussion in the eVTOL 
community started. Is it possible 
and practical to insist on the “No 
single point of failure rules” or is it 
just impossible to archive. In May 
the EASA VTOL team now released 
its suggestions for the “means of 
compliance” for the Special Condi-
tions VTOL (SCV VTOL). In an on-

line panel discussion (available on 
the e-flight-expo and the European 
Rotors website www.europeanro-
tors.eu/news/digital-conference/) 
David Solar, Head of the VTOL team, 
explained how the safety agency 
wants to implement the rule and 
what to expect from the European 
Rotors Show planned in November 
in Cologne, Germany. 

The special 
conditions for 
VTOL, electric 
and Hybrid 
propulsion 
are Part of the 
EASA EPAS 
plan.

of eVTOLS). Willi Tacke was in his role as founder of e-
Flight-Expo and e-Flight-Journal host of the panel. 
David Solar explained why the EU Agency chose the new 
way of setting up of the rules,instead of the integration of 
the new eVTols in existing Classes Part 23 (or 25) or Part 
27 (or 29) like the FAA in the US is doing. “After analyzing 
the situation in a newly formed task group over the last 
years, we decided to create a total new category which 
is adapted to the new aircraft and operations.  Sure we 
are focussing on safety but on the other side we want to 

 

 
Proposed Means of Compliance with  

the Special Condition VTOL 
 

 
Doc. No: MOC SC-VTOL 
Issue: 1 
Date: 25 May 2020 

 

PUBLIC CONSULTATION    Page 1 of 85 

Proposed Means of Compliance with the Special Condition VTOL 

Statement of Issue 

EASA has received a number of requests for the type certification of vertical take-off and landing (VTOL) aircraft, 
which differ from conventional rotorcraft or fixed-wing aircraft. In the absence of suitable certification 
specifications for the type certification of this type of product, a complete set of dedicated technical 
specifications in the form of a Special Condition for VTOL aircraft was developed. The Special Condition 
addresses the unique characteristics of these products and prescribes airworthiness standards for the issuance 
of a type certificate, and changes to this type certificate, for a person-carrying VTOL aircraft in the small category, 
with lift/thrust units that are used to generate powered lift and control. 

This Special Condition was subject to a public consultation process and finally issued by EASA in July 2019.  

The Special Condition VTOL establishes the safety and design objectives. This approach, previously utilised for 
the development of CS-23 Amendment 5, is also used for VTOL designs in order not to limit technical innovation 
by describing prescriptive design solutions as certification standards. The Special Condition does not contain the 
means that are possible to demonstrate compliance with the safety and design objectives. 

The Means Of Compliance (MOC) contained within this document address the applicant´s requests for 
clarification of EASA’s interpretation of these objectives and of possibilities how to demonstrate compliance 
with them. Some of these MOCs contain material which should be considered to be guidance material to assist 
the applicant with an understanding of the objective rather than providing a definitive means of compliance. 

In the preparation of these MOCs EASA has followed the same principles, and pursued the same objectives, as 
with the Special Condition. First, to provide sufficient flexibility to address different architectures and design 
concepts, although it is acknowledged that all possible cases cannot be considered in these MOCs and 
alternatives can be proposed by applicants to address some particular design features. In addition, the proposed 
MOCs should enable an equal treatment of all applicants, by establishing a level playing field and ensuring that 
a comparable level of safety in the compliance with the objectives of the Special Condition is achieved by all 
designs. 

EASA is committed to continue supporting the industry in the development of safe VTOL aircraft. To this end 
EASA has decided to prioritise the publication of MOC with the Special Condition VTOL and to issue them in a 
sequential manner. This approach will allow EASA to focus its resources where the greatest safety impact will 
be achieved and where the need for clarity is more urgently required. It will furthermore allow the industry to 
gain an early insight into EASA’s interpretation and expectations from the design objectives of the Special 
Condition which could have an important effect in the design decisions, instead of waiting until exhaustive 
guidance for the Special Condition is developed. 

Consequently, the first issue of the MOCs mostly concerns subjects that are considered to drive basic design 
choices and have a higher safety impact on the overall VTOL aircraft architecture. Successive issues of this MOC 
document will include new MOCs as well as supplements to the existing ones.  

Finally, it is recognised that the experience gained during the certification of these new products and their entry 
into service will allow to increase the knowledge in their certification. It is possible that a better insight into the 
particular characteristics of these products is gained, which might result in modifications of particular elements 

THE EUROPEAN PLAN for

AVIATION
SAFETY
(EPAS 2020-2024)

The  long 
awaited first 
Means of 
Compliance 
(MOC) 
proposal  of 
EASA was 
published in 
May 2020.

The next step
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enable innovation and we think that with a new open ap-
proach we can do this better.”
The agency created a new VTOL department which is re-
sponsible for the certification of all VTOL aircraft includ-
ing helicopters and drones with a maximal take-off weight 
of above 450 Kg.  
Thenew VTOL and innovation projects were created to 
enable manned and unmanned VTOL operations. 
Stepped approach 

SC-VTOL FOR BETTER FLEXIBILITYS 

Solar explains: “We looked at all options. Finally we de-
cided to go for a complete new rule set in the SC-VTOL 
which was out for public consultation in July 2019 and 
is now on the EASA website in its final version. This ap-
proach is necessary as the agency is facing multiple dif-
ferent configurations like Multirotor, vector thrust, fully 
electric Hybrid (with conventional fuel and fuel cell driv-
en) and mixtures of these parameters”. The beginning 
scope for the sc-VTOL is:  heavier-than-air, a person car-
rying in the small category. With multiple Lift-Thrust Units, 
“And when we say multiple,” per David Solar,” multiple 
means in this case more than two to have a clear separa-
tion with the conventional Rotorcraft (helicopter and gy-
rocopter) and the new VTOL”.
Instead of descriptive certification rules the European 
Agency put out suggestions for a set of performance 
based rules, which only defines the level of safety and 
the operation requirements. Then the stakeholders de-
fine together with standardization organizations like 

ADAC is testing: having also multicopters - like the Volocopter - in its 
EMS (Emergency Medical Service) would enable new services.

e Aviation Talk

Organizers and participants of the new European Rotors gave a look into the planning for November.

ASTM EUROCAE and SAE the detailed Consensus Stan-
dards, followed that these Means of Compliance (MOC) 
are suggested by the agency. These are detailed defi-
nitions in which the Agency defines how the applicant 
company who wants to certify an aircraft or a propulsion 
system can prove that it fits under the defined conditions 
like the SC VTOL. 

The first MOC for the SC-VTOL was published in the be-
ginning of June – “This first priority MOC are about Flight-
loads, structure handling qualities, bird strike, energy 
storage, emergency landing, crash resistance, fly by wire 
design, lightning strike. This first items where requested 
by industry”explained Solar.
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Jan-Hendrik Boelens, 
Volocopter, explained 
why they are now certi-
fying the Volocopter af-
ter EASAs SC-VTOL, af-
ter flying the machine as 
an ultralight before.

e Aviation Talk

Volocopter CTO Jan-Hendrik Boelens pointed out: What the Volocopter can do today! Why it is certi-
fied in SC-VTOL first? And why they will be exhibiting at the EUROPEAN ROTORS.

PRIORITY MOC FOR SC VTOL

The new set of MOC was put out for comment from the 
different stakeholders again. The final version will be 
published at the Rotorcraft Symposium at the EUROPE-
AN ROTORS, there also the proposals for the next group 
of MOC will be published.
Inside the new regulations there are other innovations, 
for example, EASA mixed the operations and airworthi-
ness. Depending on the operations the aircraft has to ful-
fil different levels of safety in either the Basic or Advanced 
category. Another requirement is that data recorders are 
obligatory. “As we have to collect as much data as pos-
sible also for verifying our rules setting”, explained Solar.
Another step, which Solar mentioned in the panel, which 
is important for each eVTOL, is the certification of the 

electric propulsion system which can be done as a 
standalone propulsion unit or together with the aircraft. 
So the next step on the way to a certified eVTOL was the 
special conditions for the electric and hybrid propulsion 
systems, which was released at the beginning of 2020. 
The consultation period has just finished and now EASA 
works on the final version to be published by the end of 
the year – probably at the EUROPEAN ROTORS Show. 
More information and the full rules and MOC can be 
downloaded from the EASA website: https://www.easa.
europa.eu/.
Solar mentioned that EASA for the first time has pub-
lished special conditions on Gyroplanes, which after EA-
SAs opinions also may be solutions for some special 
cases of future mobility.
In summary, EASA continues with the rewriting of the Part 



e Aviation Talk

29e Flight Journal2 / 2020

The ambitions timeline 
of the ADAC (German 
Automobile Club): Their  
yellow emergency heli-
copters are one of the 
largest helicopter opera-
tors in Europe.

23 regulations with the approach for electric flying and 
eVTOL. The Rules MOC and standards are developed in 
permanent dialog with the industry, other organizations 
and other authorities like the FAA or CAAC. 

SAFETY AND INNOVATION

But at the end of his presentation Solar confirmed again, 
“We wanted not only integrate the manufacturers and 
professionals into the rulemaking but all other stakehold-
ers around the world and also the general public, be-
cause only with the public acceptance eVTOLs can be a 
success. And for the public acceptance safety is the im-
portant factor because if there will be some early crash-
es, the market will disappear.” This is the reason EASA 
has developed this successfully and in the last years, 

constantly growing the Rotorcraft Symposium at the EU-
ROPEAN ROTORS which will be organized in coopera-
tion with the European Helicopter Association (EHA). 
In the following Peter Möller from the EHA explained how 
the Helicopter Association also embraces the new VTOL 
opportunities aside from conventional helicopters. He 
gave some samples of existing helicopter operators al-
ready using eVTOL drones and these new markets of Air-
taxiand eVTOL transport. 
He also made the point that especially in the beginning, 
drone operators and pilots will need qualifications and 
the helicopter operators and pilots have these qualifica-
tions. With their engagement within the EUROPEAN RO-
TORS Organization together with Messe Friedrichshafen 
(AERO) they hope to be a home also for the eVTOL- man-
ufacturers, suppliers, and operators. 

Frederic Bruder, Head of ADAC Luftrettung, explained why for many missions only a short range 
transport is needed. So in many cases VTOLS could replace Helicopters.
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Volocopter 
showed that 
their extensive 
Flight Test 
Programm is 
very important 
for the certifi-
cation of the 
aircraft.

e Aviation Talk

Tobias Bretzel from Messe Friedrichshafen stated that 
its not only the experience in the helicopter exhibition at 
AERO but especially the experience of 10 years of the 
e-Flight-Expo organization which helps them to connect 
e-Aircraft suppliers and eVTOL manufacturers to bring 
them to Cologne. Volocopter CTO Jan-Hendrik Boelens 
was also in the panel and gave his point of view why 
Volocopeter is participating in EUROPEAN ROTORS as 
an exhibitor. After an overview of Volocopters latest de-
velopments also in the certification with EASA, he stat-
ed: “We are sure that this new technology of eVTOLs is 
here today and here to stay and that we are very happy 
to have this new World Forum in Cologne and to display 
our products there”.

VOLOCOPTER AS “DOCTORS-TAXI”

Finally, an Operator also gave his point of view on the 
state of the art of eVTOL development and certification, 
and why the ADAC is happy to present their eVTOL op-
erations approach at the EUROPEAN ROTORS. Fédéric-
Bruder Managing Director at the ADAC Luftrettung, who 
will start test operations with eVTOLssoon, explained the 
motivation of one of Germanys largest helicopter opera-
tors to look into eVTOL. Bruder:“We need flying objects 
for our services – whether it’s an eVTOL, a flying carpet 
or helicopters. For us what is most relevant: can we do 
it in a safe way, in an affordable way in terms of cost, in 
a reliable way that it works day after day and last but not 

The EUROPEAN ROTORS will be not only be an exhibition but as well the EASA-VTOL symposium and sever-
al interesting panel discussions on propulsion systems as well as on UAM traffic management.
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07/07/2020 Certification of electric/hybrid propulsion 4

Proposed Special Condition
SC E-19: Electric/Hybrid Propulsion System (EHPS)

- Objective based requirements
- Technology agnostic - MoC will deal with the type of technology

- Ensuring proportionality via
- safety assessment: top/down approach starting from aircraft FHA
- MoC: means of compliance may differ depending on the intended application

01/06/19

04/07/19
27/01/20 19/06/20

1st draft

- Internal coordination
- 2 rounds of coordination with FAA
- 1 round of coordination with TCCA

Publication 
for comments

End of public 
consultation
~500 comments

-Next steps:
-CRD + Final version of SC E-19 – target Q4 2020
-Identification of missing MoC – target Q4 2020
-Development of missing MoC

Consultation period

David Solar explained that the 
agency is working on many sub-
jects concerning eVTOL at the 
same time.  Parallel to the SC 
-VTOL they also developed and 
presented the Special conditions 
for electric and hybrid propulsion 
which will be the base of the certi-
fication of the new propulsion sys-
tems for VTOLs as well for fixed 
wing aircraft.  

least can we do it in a way that there a public accep-
tance? Because pollution and noise are crucial factors 
and herea reduction through the eVTOL could help“. The 
ADAC plans to have the first test in 2021.

ADAC FIRST TEST WILL BE IN 2021

Most people thought when they first saw the announce-
ment of ADAC-Luftrettung to look into the usability of eV-
TOLs:  He explained that different from what most peo-
ple think:”65 to 70 % we do not transport a patient; we 
are basically a taxi for the doctor and the paramedic. So 
for many missions the big size of the helicopter we have 
today is not necessary. Our vision is to optimize the EMS 

(Emergency Medical Services) by using eVTOLs”. He ex-
plained that eVTOL transport could ameliorate. As at the 
moment there are only 70 to 80 Helicopters but due to 
the lower cost there could be up to 200 to 300 eVTOLs 
in the service which could transport the available emer-
gency doctors faster to the patient. Bruder believes that 
in the city centres probably still the ground transportation 
would be the first choice but in the rural areas there def-
initely is an advantage for air transport. The ADAC is at 
the moment executing a feasibility study and the results 
will probably be presented at the EUROPEAN ROTORS 
in November in Cologne. 4

At the moment the German Automobile Club ADAC is running a feasibility study on the use cases of multi-
copters. When in use they will not replace helicopters but enable additional services.
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Market Watche Founder

Siemens eAircaft has led the devel-
opment of electric aircraft engines 
with new premieres and records 
in recent years. Last year eAircraft 
was taken over by Rolls-Royce. 
Half a year after the takeover, the 
new strategy is beginning to be-
come clearer. eFLIGHT JOURNAL 
interviewed Rob Watson, the direc-
tor of Rolls Royce Electrical and 
Olaf Otto, Customer Business Di-
rector for Rolls-Royce Electrical, in 
the Munich offices of Rolls Royce 
Electrical in Ottobrunn; Rob was 
connected via teleconference.

eFJ: The Rolls Royce acquisition of Siemens e-Air-
craft was announced last June in Paris. Since when is 
RR working on electric propulsion for Aircraft?
Rob Watson (RW): We have been looking for different 
technologies for over ten years at RR. Most of this was 
programs enabling electric propulsion. But it was only 
three years ago that we - as a group - made the decision 
to launch a new vision focussed on electrification and 
digitalization as two major enablers. Since that we have 
been focused to bring electrification to our customers.
eFJ: When you say electrification and digitization: Do 
you also think of technology like fly-by-wire, as that’s 
a hot topic on Urban Air Mobility? It has not been cer-
tified yet...
RW: When you talk about Fly-by-wire this is more a prod-
uct opportunity for our customers to work on. For us dig-
itization is more Digital Design, Digital Twin, and Digital 
Factories of the future.
eFJ: One of the most important questions for electri-
fication is certification. Where do you expect the first 
Part 23 Motor can be certified?

From Siemens eAircraft 
to Rolls Royce Electrical

Re-branded: The Extra 300 LE is now 
wearing the RR dress.
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including all components. We would like to have a full 
certified propulsion system, from the battery to the prop. 
Obviously, we work with partners on this, which proba-
bly will take a part of the workload. So we will be aiming 
also to a certified battery system -because we want to of-
fer a full system solution. 
OO: As an add-on here: The smallest package on the 
way to the full solution is motor, inverter and motor con-
troller.
eFJ: Talking about small package: Siemens eAircraft 
was also supplying e-motors for non-certified air-
craft. Will this continue? Or is Part 23 the lowest stan-
dard where you want to go to the market?
RW: We are currently reviewing all our options, but it’s 
more likely that we are going up from the GA market than 
down.
OO: The 70 KW market is very interesting from that point 
of view. When the units are on the market there is noth-
ing preventing anybody to take such a product and ap-
ply it even to a smaller plane.
eFJ: As RR is also manufacturing turbines is there 
any preference that you are more likely working on 
hybrid-electric systems than on fully electric ones?
RW: The easiest way to describe this is that we are look-
ing for modular, scalable systems. So we will therefore 
offer both electric and hybrid electric systems. Especial-
ly at the moment for larger weights and longer distances 
it will be hybrid-electric systems.
eFJ: Back to the batteries in a fully electric system: 
Energy density is a kind of bottleneck at the moment, 
especially to get the highest quality for aviation stan-
dards when at the same time the car industry is tak-
ing much larger volumes. Would RR offer certified 
batteries as part of the supply chain for other man-
ufacturers?

ACCEL: The "Spirit of Innovation" aircraft is part of a Rolls Royce initiative called ACCEL - short for "Accelerating 
the Electrification of Flight"

RW: We will be pushing to get certified products in each 
section.
Olaf Otto (OO): We want to support our partners in the 
different markets to bring their aircraft to markets in the 
coming years. At the low end of General Aviation there 
are partners who want to have Part 23 Aircraft in the ear-
ly 20s and we are working hard to make this possible. 
eFJ: When they want to be on the market in the next 
years, the motor must be certified by then.
OO: We have registered the RRP70D with EASA for cer-
tification and we are taking this step-by-step through the 
process. 
eFJ: Are some manufacturers planning to certify the 
engine with the aircraft, as this is possible in the new 
Part 23? Or do they prefer to use a certified propul-
sion system?
OO: We believe that it makes most sense to have a certi-
fied product that can be used in different platforms. Over-
all this reduces the effort for the airframer.
eFJ: Where are you looking on the timeline for the 
larger engines for eVTOL or eCommuters?
OO: Broadly speaking, the larger products will take a lit-
tle longer. So somewhere around the middle of the de-
cade may be possible, but only when the first airframers 
have made significant progress in their means of compli-
ance will we see this more clearly.
eFJ: When we talk about electric motors does RR 
sees the motors separately or what is included? Only 
Motor - Inverter - Motor Management or also Batteries 
and BMS (Battery Management System) and certifica-
tion of the whole system? Or would you more likely 
be using certified battery packs? Also: are you seeing 
anybody who is certifying such a system at the mo-
ment following aviation standards?
RW: We are very focused on getting complete solutions 
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RW: We see demand for that and 
we have had very productive dis-
cussions with industry partners like 
cell-manufacturers.
eFJ: RR has facilities in Trond-
heim in Norway as well as in Ger-
many and Hungary - how close is 
the collaboration under the new 
umbrella?
RW: We have teams in Trondheim, in 
the US, the UK, in Germany (Bavaria 
and Dahlewitz) as well as Hungary 
and Singapore. They are all part of 
RR Electrical – we do not sit in one 
office, but we work together close-
ly. The Norway team was originally 
part of our marine business. When 
we sold this we kept the Trondheim 
team, which was working on some of 
the early aviation programs. We see 
the synergy that the electrical engi-
neers can bring to different parts in the group.
eFJ: You sold your marine business. Is there any oth-
er part where RR still works on electric mobility out-
side aviation?
RW: Yes, the RR Power Systems in Friedrichshafen. They 
produce high speed hybrid systems for Marine and Rail 
applications - and they work together with the aviation 
engineers.
eFJ: RR also has quite a presence and a large market 
in China. Are there any projects on the aviation side 
at this moment?
RW: At the moment we are still focusing on combining 
and integrating the e-Aircraft team in the group, getting 
the first systems certified and being able to deliver what 
the customers want. The geographical spread of the mar-
ket will be probably the next thing we are focusing on: to 
make sure that we are positioned properly, with the right 
allocation in different parts of the world. So right now the 

geographical access is not a priority for us; it’s organiz-
ing the portfolio, defining clear business cases, and then 
driving to products as fast as we can.
eFJ: Talking about business cases in the Nordic 
counties: several countries have expressed that they 
would like to electrify their inner country commuting. 
Do you see Norway as one of the first markets?
RW: We are in an announced study with Widerøe, the 
Nordic operator, to define what would be the best plat-
form and what is the best technology for this platform. 
They see full electric in the shorter ranges and hybrid 
electric for larger ones. The short distances commuter 
segment is really exciting, together with government en-
gagement for good regional connection, driving sustain-
able aviation. So we are starting to see that government 
regulations makes the operators focus on a business 
call, and we will be able to offer the technology. I think it’s 
going to happen relatively quickly. 
eFJ: With this said where do you see the first Part 
23 Propulsion system to be certified: with FAA in US, 
CAAC in China or EASA in Europe?
RW: I think it will be fixed wing first. Looking at eVTOL 
and region - there is a strong focus in US as well as in 
Europe. We are engaged strongly with both regulators.
eFJ: Where do you think the certifiable battery capac-
ity (kWh per kg) will be around 2025 as you get very 
different answers herein the market?
RW: I try to avoid prediction - but I think that if it is going 
to be a certified product by 2025, you are going to lock 
down your requirements very quickly. So I think it’s tech-
nology that you have around today. There may be some 

e Founder

Before Corona-times a handshake for a better future: Rob Watson and 
Olaf Otto.

Package solution: Motor, inverter and MC are certified together.
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Expos / Fairs

HIGH POWER 
HIGH SCALABILITY 

AIRCRAFT 
HYBRID POWERTRAIN

H3PS (acronym for “High Power High Scalability Aircraft Hybrid Powertrain”) is a project funded under 
the European Union Horizon 2020 research and innovation programme, Grant Agreement No. 769392.

introducing the GA Hybrid Aircraft
Find us at AERO Friedrichshafen Germany
April 10 -13 April 2019 
 
Visit the partners booths:

A4-319 A7-201A3-301

more info on www.h3ps.eu
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The 2-seater eFlyer 2 by Bye Aerospace in Colorado, USA is powered from RR. They provide the Electric Pro-
pulsion Unit (EPU), consisting of a 70kW electric motor, the associated power electronics inverter and  corre-
sponding motor controller.

RW: We have never put this amount of focus on small en-
gines for aviation and we never delivered e-motors for 
aviation. But we see a very interesting area open up and 
we are aiming to sell products in the GA segment.
eFJ: RR /Siemens have mainly developed liquid 
cooled motors. Will RR develop air cooled variants, 
specially of the smaller motors?
RW: We want to develop the technology and the prod-
ucts in a modular system because we want to simplify 
and optimize our design process. I will be guided by the 
engineering teams.
OO: At the moment we mostly use liquid cooled systems, 
but we have also developed novel, 3-D printed air-cooled 
designs for some of the motors. There are instances 
where an air-cooled system will offer benefits. One po-
tential field is in eVTOLs- if we are able on a platform-
level to ensure limited runtime for motors. In general for 
motors running constantly for a longer time our trades 
shows benefits for liquid cooled systems.
eFJ: You mentioned digitization in development as a 
key feature. Will there also be artificial intelligence in-
volved in this field?
RW: I think that we can certainly do more to exploit AI and 
machine learning. That’s another exciting thing of elec-
trification: it is much more open for electrical modelling. 
There will be a lot more developed in the Ecosystem that 
electrical propulsion will enable. Like in Urban Air Mobil-
ity and complete transport systems. We will use AI in de-
sign and manufacturing, we do not have many examples 
yet but that’s because we are still in the technological de-
velopment phase. That’s one of the benefits of a large 
group: you can explore these technologies at a group 
level and you are also able to invest significantly.
Rob, Olaf thank you for the time and your answers.  4

acceleration as the certification is the goal; but it will be 
technology which is around today. 
eFJ: What do you think of technology like Lithium-
Sulfur which is promising to offer much higher ener-
gy density?
RW: All very interesting! But when I think how I have to 
operate the business I have to take the technology at a 
certain point to get it into a product quickly. You have to 
have a look at other technologies on your roadmap but 
at some point you have to put existing technology into a 
product and into certification.
OO: This is a very exciting time, and I feel that we will see 
many different options for the applications in the mar-
ket. Li-S has certainly made large steps forward recently, 
but I have to underline what Rob says: The individual cell 
is not the right yardstick, rather you need to look at the 
overall certifiable battery.
eFJ: Apart from the planes which Siemens eAircraft 
has brought into the Air, Rolls-Royce in the UK also 
has other project like the ACCEL eRacer - is this a 
kind of competition inside the company?
RW: The aim was to learn - as a large Cooperation - 
about different approaches of engineering to design a 
full propulsion system as part of a team. We haven’t done 
that before in aviation. The ambitious project will be con-
cluded in the summer. And then we can decide what will 
happen with the project. At the moment the sole focus is 
how much are we learning about the system? When we 
get some successful flights there will be the discussion 
what we will do next. 
eFJ: Coming back to General Aviation: RR is making 
its money with large turbines. Are the small GA prod-
ucts just stepping stones on the learning curve for the 
big ones or are you going to see this as a business 
opportunity?
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With the ultralight - and with the Cir-
rus also in the class of approved air-
craft according to Part 23 - the ballis-
tic rescue systems are indispensable. 
They have saved human lives in large 

numbers. It is therefore clear that in 
the new class of eVTOLS, air taxis and 
drones that are supposed to operate 
in cities, ballistic rescue systems must 
be part of the “basic equipment”.

When the US Airforce recently invited top companies 
from the field of drones and eVTOLS with its “Agility Prime 
Meeting” to find out about the current state of affairs and 
to test the suitability of these aircraft for the military sec-
tor, Justin Little of NASA Langley Research Center made 
a surprising statement: “I believe that a ballistic rescue 
system should be on board every eVTOL aircraft!” So, 
in contrast to EASA, NASA sees huge security advan-
tages by equipping eVTOLS with rescue systems. The 
“second-chance” manufacturers BRS, Galaxy and Junk-
ers who are sharing the market for ultralight and small 
aircraft among themselves, are consequently eagerly de-
veloping in this direction.

The “second chance“ -
also for air taxis

BRS

BRS is particularly popular within the US and some inter-
national manufacturers. After all, the inventor of the bal-
listic rescue system already got aviation approvals for his 
devices for Part 23 aircraft. And according to the plans 
of the Federal Aviation Regulations (FAR), eVTOLs with 
wings should be approved in this category. “We have in-
tegrated ballistic rescue systems into a wide variety of 
aircraft systems over the past 30 years and have been 
working on new systems tailored to flight taxis and other 
VTOLs since the start of eVTOL development,” explains 
Boris Popov, founder and partner of BRS in Minnesota. 

BALLISTIC RESCUE SYSTEMS FOR EVTOL

A system from Junkers 
Profly is used in the 
world’s first air taxi, the 
Volocopter (top photo).

As with the Ultralights, 
a rocket pulls the 
rescue-chute out of the 
container and stretches 
it. The container sits 
over the rotor arms.

e Innovation
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“We are not just thinking of the classic parachute sys-
tems here, but of overall concepts that protect eVTOLS 
passengers in the event of problems across the entire 
flight range,” agrees Fernando de Caralt, CEO at BRS, 
with his partner. “The unique new challenges of certain 
flight phases in”Urban Air Mobility”require the integration 
of complex technologies in a holistic approach, which 
ensures all passengers of these new aircraft high chanc-
es of survival.”
As more and more different aircraft now enter the test 
flight phase and the approval process, BRS sees an op-
portunity to confirm their own approaches and to fur-

BRS Aerospace Overview
E-Flight-Forum, Beijing November 2017

10

BRS extraction sequence

After Galaxy GRS initially 
developed systems for the 
ultralight scene now they develop 
rescues for small drones (below); 
the system weighs 1.5 kilos, 
and the multi-cap technology is 
designed to ensure quick opening 
even with air taxis (diagram next 
page).

Boris Popov, founder of BRS Aerospace, 
not only developed the first ballistic 
rescue system for ultra-light aircraft at 
the beginning of the eighties of the last 
century, but also later certified it for 
approved aircraft, where it is now used 
by many. Approval will also be required 
for the eVTOL air taxi systems, because 
they are to be used for professional 
passenger transport (above). For reasons 
of confidentiality, the drone was covered 
on the left during the experiment.
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ther improve the systems through ongoing tests. “Many 
of the companies we work with are still largely shielded 
from the public, so we cannot give names and aircraft 
here. But by practically testing secretly with a wide vari-
ety of manufacturers, we open up the opportunity to ex-
pand our knowledge of security systems for eVTOLS. “

But the competition from Europe is not resting on its 
growing share of ultralight aircraft. On the old continent, 
the top dogs Junkers and Galaxy-GRS are no less com-
mitted to various projects:

JUNKERS PROFLY / STRATOS 07

The German company Junkers Profly and its Czech part-
ner Stratos 07 have been dealing with VTOL rescue sys-
tems for several years. The focus is on a conventional 
helicopter, the Zefhir from Curti Aerospace. Since the 
company Jaunt with its electric driven helicopter was 
admitted to join the Uber Elevate eVTOL program, this 
development has also received worldwide attention in 
the eVTOL scene. How the Junkers system works can 
be seen in a video on YouTube. The aerodynamic plas-
tic container with the rescue system sits above the rotor 
head. In emergency situations, the parachute is pulled 
out via a rocket - as with the wing aircraft systems. “The 
rotor stops as soon as it rejects,” says Steffen Hasel-
mann, CEO at Junkers Profly. Rescue systems also 
make sense for helicopters: in the event of a technical 
defect on the main or tail rotor, an autorotation landing is 
usually no longer possible, and a crash is inevitable. Inci-
dentally, this is one of the reasons why the accident sta-
tistics for helicopters are significantly worse than for oth-
er aircraft types.
The Junkers system is the first helicopter rescue system 
to be ready for series production; now we will see how it 
gets accepted by the market. 
The first time that rescue systems were used in series 
production on an approved aircraft, the Cirrus, there were 
initially many critical voices. Some believed that rescue 
systems were only suitable for ULs because they were 
less technically mature and less secure than approved 
aircraft. Others believed that the rescue system on the 

A helicopter is also a VTOL. 
Junkers Profly developed the 
rescuer on the top of the ro-
tor mast for the Italian Zef-
hir (photo below) and made it 
ready for series production.

e Innovation
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The schematic drawing explains how the Galaxy system should always ensure optimal rescue at different 
release heights and flight conditions.

GALAXY SRO
Galaxy SRO, the company from Liberec in the Czech Re-
public that has been active in the area of rescue para-
chutes since 1984, can already boast a whole series of 
successful rescues in the UL area, like BRS and Junkers. 
The team of company founder Milan Babovka have been 
working on systems for helicopters and gyroplanes since 
2011. With the Galaxy system, the reserve parachute is 
fired to the side and the connecting line then slides up to 
the rotor. So far, only a few systems have been installed 
on gyroplanes or helicopters.
Since 2013, the Czechs have also been active with rescu-
ers for drones. “We have received a lot of feedback from 
successful deployments on small drones and have been 
able to continuously improve the systems,” said Galaxy 
development engineer Martin Dorotka. Now, based on 
the successful mini-multicopter systems, a larger version 
has been developed that should safely bring eVTOL air-
craft up to 100 kg back to the ground: The Galaxy GBS 
10M for drones with an MTOW of 65-100 kg is already in 
frequent use.
However, Galaxy is not satisfied with just this: The mod-
ular 10M ROBUR multi-parachute assembly is intend-
ed to achieve a safe opening even for heavier aircraft at 
a flight height of 15 meters and for a speed range of 0 
to 80 km/h. For this, several units with small parachutes 
are deployed. With this multiple parachute system, the 
number of parachutes is modularly increased depend-
ing on the flight weight. The shield modules are to be ful-
ly integrated into the wings and fuselage of the aircraft. 
At speeds above 80 km/h there is a two-phase opening 

Cirrus only compensated for a technical deficiency in the 
non-standard stable rejection. Even if both statements 
cannot be easily dismissed by, it should be noted that 
many rescues in which pilots and passengers survived 
did not compensate for technical defects, but rather pilot 
errors such as entry into IFR conditions or loss of control 
by the pilot over the machine. In any case, overall ballis-
tic rescue systems are now accepted as a safety plus for 
general aviation aircraft. It is therefore only logical that 
the rotary wing sector, which had long been denied this 
option, is now interested in rescue systems.
In addition to the gyrocopters and helicopters, rescue 
equipment specialists also focus on manned and un-
manned multicopters and other eVTOLS. Unmanned 
drones will be used over inhabited areas in the future. 
It must be avoided that these aircraft just fall from the 
sky like a stone in the event of technical problems and 
not only cause great damage to property, but also injure 
people. All vertically ascending aircraft have the so-called 
“Dead Men’s Curve”, the area in which forward travel or 
altitude is not sufficient to ensure a safe emergency land-
ing by autorotation or gliding flight, but the altitude is al-
ready too high than passive safety mechanisms such as 
air bags or special seats could intercept an impact. As 
with the drones, Junkers has been involved in the multi-
copters from the start. A ballistic rescue system was al-
ready planned for the Volocopter Prototype VC-200 and 
implemented by Junkers. The tests on the ground were 
successful - the development is being followed up with 
other VTOL manufacturers. The prototype of the Auto-
flightX also has a rescuer from Junkers on board.

e Innovation
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with one or two brake parachutes, which are electroni-
cally controlled by the system. Dorotka believes that the 
patent-pending system has even more potential. “We are 
currently testing with weights of up to 1500 kilograms - 
with considerable success,” said Martin Dorotka. “Some 
of our systems can save drones from a height of just five 
meters, depending on the system used and the maxi-
mum take-off weight of the drone. In order to eliminate 
the “dead men’s zone”, we consistently rely on the short-
er opening time and lower opening height of multi-cap 
systems,” says Dorotka.
Of course, real conditions will only show whether this 
system can then be used without errors and without the 
individual parachutes getting tangled. The answer to the 
question of how the systems are triggered and by whom 
is also interesting. In the ULs, this has so far only been 
done by the pilot. However, if the pilot is no longer avail-
able in the planned autonomous aircraft, another solu-
tion is needed. “So far, we have been supplying our sys-
tems for drones and larger aircraft with an interface that 
is then controlled by the manufacturer,” explains Martin 
Dorotka. “So far, this has mostly been done by the pi-
lot on board or on the remote control as soon as a mal-
function occurs. But of course the manufacturers are al-
ready working on algorithm that could make the decision 
to trigger the rescue system based on sensor input. ”
Of course, there is also a serious disadvantage that all 
rescue systems have in common: the additional weight. 
And because of the low energy density of the batteries, 
this is a real problem, especially with electrical aircraft. 
But here, too, the manufacturers were not without action 
and optimized their systems. For example, the BRS sys-
tem for a 65 kg drone weighs 1500 grams. And many 

drone manufacturers are happy to accept this additional 
weight in view of the risk of immense damage caused by 
aircraft falling uncontrolled from the sky. In addition, res-
cue systems are already mandatory for many missions.

CONCLUSION

The new era of eVTOLS will need completely new res-
cue systems. If you look at the numbers with which the 
manufacturers and developers of these aircraft operate - 
there are hundreds or even thousands of these new ma-
chines - then it is clear that there will also be malfunctions 
with these aircraft. Some - probably most of them - will 
be compensated for by redundancies. But there will also 
be incidents in which these constructive security features 
fail. And then it could be the rescue systems that make 
the difference between the life and death of the passen-
gers.
But one thing is also clear - and this is what EASA is cur-
rently making very clear to aircraft manufacturers: Rescue 
systems cannot replace the safety standards required by 
the licensing authority, which - as in civil aviation - must 
be guaranteed by redundant systems. Because if you 
want to fly in high-rise canyons, you cannot simply pull 
the rescue parachute with a two-ton aircraft in the event 
of a technical problem and then hope that wherever you 
come – more or less slowed - down, nobody will stand 
there. Rescue devices are by no means a substitute for 
a lack of aviation safety, but in some cases they can pre-
vent the worst and thus help make the new Urban Air Mo-
bility (UAM) a reality. Just as rescue systems saved the 
lives of many UL pilots and thus contributed to improving 
the reputation of the ultralight, they could also help in the 
UAM arena to increase the acceptance of the new aircraft 
among the non-flying population.  4
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It is not always just human lives that are given a second chance by rescue systems, for exam-
ple, expensive equipment can also be saved in this way.
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“Agility Prime” 
Project’s 

Managerial
Framework.

The U.S. Air Force held an on-
line launch of the “Agility Prime” 
Project from April 27th to May 
1st. It was originally planned 
to be held at the famous tech-
nology music cultural festival 
“Southwest” (SXSW). Due to 
the pandemic, the launch event 

was changed to online, and was 
broadcast live for free. Speakers 
include the US military procure-
ment department, the research 
and development department, 
investment institutions, eVTOL 
companies and so on. 

Among the dignitaries who appeared at the launch 
event was the US Secretary of Transportation Elaine 
Chao who said that she is most concerned about the 
safety of the eVTOL aircraft and the acceptance of this 
new type of aircraft by society. Among them, safety is 
the most important thing. The FAA will actively formu-
late the eVTOL airworthiness policy.

The US Air Force established the “Agility Prime” project 
last year aiming to unite industry and business forces 

US Air Force launched the 

“Agility Prime” eVTOL program 

to jointly study the application of eVTOL aircraft for mil-
itary application. Since last year, the project has held 
several symposiums. Bell, Boeing, Kitty Hawk and oth-
er companies have participated and expressed inter-
est in participating in the program. On February 25th 
this year, the project released its first announcement 
of Area of Interests (AOI), which listed the technical re-
quirements and roadmap plans.
At this launch event the U.S. Air Force issued a tender 
for three types of eVTOL aircraft prototypes:

e Innovation
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THE FIRST TYPE:

Payload: 3-8 PAX
Range: Over 100 miles (160 kilometers)
Speed: greater than 100 miles per hour (160 km/h)
Duration: more than 60 minutes
Full-scale prototype first flight date: before December 
17, 2020

THE SECOND TYPE:

Payload: 1-2 PAX (or equivalent weight of cargo)
Range: more than 10 miles (16 kilometers)
Speed: greater than 45 miles per hour (72 km/h)
Duration: more than 15 minutes
Full-scale prototype first flight date: before December 
17, 2020

THE THIRD TYPE:

Maximum takeoff weight:
more than 1320 pounds (600 kg)
Payload: 500 lbs (230 kg)
Range: more than 200 miles (320 kilometers)
Speed: greater than 100 miles per hour (160 km/h)
Duration: more than 100 minutes
Full-scale prototype first flight date: before December 
17, 2020

The project will evaluate the participating aircraft mod-
els and enterprises, and formulate the next action plan, 
including prototype procurement, flight test and airwor-
thiness certification etc. It is planned to have the matu-
rity of large-scale application by 2023. The requirement 
of the first flight timetable has already ruled out most of 
the start-up companies. In fact, the project also made 
it clear in the description that this is not a venture cap-

The project defines eVTOL as “ORB”. Sounding 
ambiguously, it requires such eVTOL aircraft have 
modular capabilities to form a low-cost, easy-to-
use, and efficient short-haul air transport network.

The main advantages of “ORB” include runway-free, 
low maintenance, sustainability, low cost, low noise, 
safety, etc.

To better understand what an “ORB” aircraft is, the 
project lists aircraft that are NOT ORBs, including 
fixed-wing aircraft, traditional helicopters, flying cars 
that can travel on the ground, and unmanned drones.

At the end of the launch 
event, Sabrewing unveiled 
the 50% sub-scale proto-
type of its hybrid eVTOL 
cargo drone with MTOW 
2.2 tons and in fixed-wing 
CTOL configuration at 4.4 
tons. The prototype has 
tilting ducted fan, serial 
hybrid electric drive train 
with Safran’s gas turbine 
as the generator of 2.8 
MW power.
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ital or incubator project, but a project to coordinate the 
efforts of the industry, and to promote commercialization 
of new aircraft, airworthiness certification and technical 
standards (including FAA civil and US military certifica-
tion specifications), so the AOI is limited to the participa-
tion of industry partners that have had prototype in flight.

It is worth of noticing that in the project introduction and 
AOI letter, this type of aircraft is called ORB, not eVTOL, 
and even the definition of ORB is not a single concept, 
but a collection of multiple use cases and concepts, in-
cluding: organic resupply bus (distributed organic logis-
tics), operational readiness bus, open requirements bus 
(integrated aircraft to meet multiple needs), to meet vari-
ous mission demand, including medical evacuation, fire-
fighting, disaster relief, search and rescue, etc. In fact, 
the requirements define such eVTOL aircraft as modular 
function capabilities (hence the name “bus”, which is a 
multi-purpose bus port similar to a computer’s connec-
tion port which can be connected to various hardware 
modules), multi-purpose, low-cost, simple and easy to 
use,high efficient short-haul multi-frequency air transport 
network. 
The U.S. military services have been paying close at-
tention to the development of new vertical takeoff and 
landing aircraft and autonomous flight control technol-
ogy. For example, the U.S. Army has held a short-haul 
medical airlift eVTOL project tender evaluation. The MQ-
8C (Bell 407 conversion) unmanned helicopter has also 
been officially put into service.

“Agility Prime“ Projectofficial website:
https://agilityprime.com/index.html

Summary of the online launch event: 95 speakers in 5 days, more than 30,000 visits within 2 weeks, more than 50,000 exposures on soci-
al media, a total of nearly 4,500 registrations, more than 42,000 views of the live broadcasting. The event organizerbelieves thatthis launch 
eventis the world‘s largest online event on the theme of eVTOL.

The above AOI bid of the “Agility Prime” project is valid 
for December 17, 2020. The US military hopes that the 
above-mentioned three types of aircraft will have large-
scale commercial capabilities in 2023, and the purchase 
of the above-mentioned three types of aircraft will be val-
id for February 28, 2025. The project plans by the end 
of 2020to reach the basic requirements of the airworthi-
ness certification stag and to finalize the airworthiness 
certification by 2023, and to achievelarge-scale applica-
tion in early 2025. The US Air Force believes thatthis mili-
tary-civilian cooperation project can benefit all parties: for 
enterprises, it can reduce technical, logistic, policy and 
capital investment risks. For the military, it is possible to 
test the military use of such new aircraft at an early stage, 
to learn to deal with non-traditional and innovative enter-
prises, to enlarge the mindset scope, and to improve the 
overall technical and tactical readiness levels.

The “Agility Prime” project, along with the Advanced Air 
Mobility National Campion Project launched by NASA 
late last year,is the US government agencies’ latest effort 
to help the development of eVTOL technology and indus-
try ecosystem,to steerthe application of such technology, 
to attract talents from the corporate world, to build up the 
supply chain, and ultimately, tomaintain the leading posi-
tion in the high-tech field.  4 
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Market Watch

Shortly before the airfields were closed due to Corona in the Czech 
Republic, I had the opportunity to do a few flying-rounds with the 
UL e-motor glider Phenix. Good flight performance, a relatively long 
flight duration and sufficient payload make this aircraft an alternative 
for the future.  

After the flight performance measurements and test 
stalls, I look around for a nice background for taking pho-
tos. Some wind turbines are on the horizon, that’s an ide-
al background motif for an electric aircraft. “The machine 
is yours,” I hear Martin Stephanek’s voice in the head-
set. Unfortunately, he only says that I can take the wheel 
- and not that I can keep the Phenix, as I have grown re-
ally fond of it in the last half hour. I trim the machine, 
set the mechanical flaperons to -4 ° and with the eco-
nomic cruising speed of approx. 120 km / h we travel 
along. Suddenly I have an idea; I take off the active head-
set and there is a real “AHA experience”: No engine and 
only very little propeller noise. Yes, of course there is the 
wind - but as Martin takes down the blue “ear warmer”, 
we can talk comfortably without shouting - “silent mo-

tion”. Another advantage that speaks for electric flying. 
Not only the CO2 balance (with regenerative generated 
e-energy) and the lower noise pollution for the residents 
of the airfield are arguments, it is also noticeably quieter 
in the cockpit than in a comparable aircraft with a com-
bustion engine.

BEFORE THE FLIGHT

When I arrive at Letište Moravská Trebová (LKMK) air-
port, Martin – the developer and owner of Phoenix Air, is 
waiting for me and we go straight to the hangar. Here it 
is: the Phenix machine. With the surface ends removed, 
it has a wing span of 10 meters. The machine is still at-
tached to the charging box. Now the battery is full and 
soon I am on my way to my e-flight experience.

Flight Report Phoenix Air: Phenix

Like Phenix out of the socket
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We unplug the charging cable and push the machine out 
of the hangar together. Martin picks up the wing ends, 
the ailerons on the end pieces connect automatically like 
many gliders do. As usual with low-wing aircraft, board-
ing goes over the surface. There is enough space in the 
cockpit, although PoenixAir boss Martin Stephanek is not 
exactly small and petite.

NO WARMING UP

We start the glass cockpit, which consists of two 7“ LX 
Nav. The flight control instruments are on the left, the en-
gine monitoring on the right. In the version with Rotax 
motor, Phoenix Air offers glass cockpits from Dynon, but 
at the moment only the LX ecopilot is matched to the 
motor software of the MGM Compro system. “As soon 
as Dynon offers software adaptation, we will also launch 
the e-version with Dynon on the market,” explains Martin.
A quick check on the right panel: Batteries full - every-
thing fits - let’s go. The decisive moment, “cleared prop”, 
a push on the start button, first a warning tone and the 
propeller begins to turn. After a short call to the tower, we 
can start rolling - no warming up, no ignition and carbu-
retor preheating check. There is not much going on in 
the airport, so we roll straight to slope 07, sport prop ad-
justable propeller at start, full throttle - or better full flow 
- and off we go.
There is no wind on the runway and the acceleration is 
very good from the first meter, because an e-motor has 
its best torque from the first revolution. After the first 30 

meters we lift the tail wheel and the previously slight-
ly restricted view of the runway is now optimal. After 
about 120 meters we take off.
The Phenix climbs well despite a full load of 600 kg with 
4 to 5 meters. “The machine has an adjustable propel-
ler, but the thrust at take-off and climbing could be a lit-
tle better,” says Martin, “because the propeller blades 
are designed for cruising at approx. 160 km / h and are 
a bit too narrow for the engine’s torque. I think we will 
try more depth of blade, especially for the glider towing 
trials we are planning soon. ”

FLIGHT TESTS

Arriving at cruising altitude, we start with the flight tests. 
The general handling is light and appealing, the aile-
rons, rudder and elevator are well coordinated. Gas 
(electricity) and propeller adjustment are fine to meter. 
The roll rate 45 ° right to left at 120 km / h is 3.4 sec-
onds. The opposite direction is a little faster at just un-
der 3 seconds. “This relatively slow taxi time is a tribute 
to the rather large wing span of 15 meters,” says Mar-
tin, “with the small area in the end the machine is much 
more agile.” The Phenix is available with three different 
wing spans (see below). All control instruments such 
as flaps and gas are well arranged and easy to use, 
“gas” and variable propeller controllers are designed 
to match those in the Rotax version to make it easier to 
switch between versions.

Like Phenix out of the socket

Zero-CO2:
Electric 
plane in front 
of electric 
producer, 
Wind 
turbines.
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SPEEDS AND STALLS
The stall speed of the 600 kg plane is approx. 75 km / h. 
This is about 10 km / h faster than the lightest Phoenix 
version, the 472.5 kg version, which met the 65 km / h of 
the old UL regulations.
The top speed measurement with the Phenix is a bit dif-
ficult. “In its current configuration, the temperature of the 
motor rises continuously above the ideal temperature 
with continuous output of over 34 kw,” explains Martin. 
“You can fly for 5 minutes with a full 60 kw of power, as 
we saw in the attempts to tow gliders, but the tempera-
ture then rises continuously. We are working on it and the 
next version of MGM Compro already has better cool-
ing.” The Rotax eMotor used is designed as an out run-
ner; the rotating outer rotor is cooled with air, the stator in 
the middle with liquid.
At 30 kw power we fly in a triangle via GPS just over 160 
km / h. At 34 Kw you do not quite reach the 180 km / h at 
which the green area ends at the speedometer. The air-
craft has a VNE of 242 km / h.
The best cruising speed of the E- version is 120 km / h, 
the motor consumes 11 Kw, i.e. with the current battery 
with 35 Kw you can theoretically stay in the air for 3 hours 
without thermals if the additional 2 Km / h are sufficient 
for the start. “But I’ve already flown two or two and a half 
hours several times,” says Martin.
We choose 120 km / h, no flaps and pull on the stick. The 
nose rises more and more steeply into the sky. At a little 
over 70 km / h on the speedometer, the rudders first be-
come soft, then the machine nods to the right. But the 
wings automatically level themselves out when the stick 
releases, without the need for a rudder input. Now we 
do the same without engine power. Instead of just nod-
ding over the nose as I expected, the machine now turns 
left. While I’m still thinking loudly about a technical cause 
in the headset, Martin grins at me and points to himself. 
“Very simple: weight and balance. I am the reason: my 
over 110 kilos to your 82, it is clear in which direction the 
plane is leaning. ”A few more handling tests, then we are 
back to the runway.

We have reduced our altitude until the approach. We set 
the flaps first on 5 then - in cross approach - to 10 de-
grees - maximum position. As we turn to the runway axis, 
we are still quite high. We set the power to zero and the 
propeller to the start position, but we are still a bit high. 
That´s because with its best glide of over 1:30 the Phenix 
slowly degrades at 100 km / h. But it not only has wings 
like a glider, it also has air brakes. Just keep speed, pull 
the brakes until the height fits. At the threshold we begin 
to float, make a two-point landing and hold the tail up un-
til it settles on its own.
The view is restricted, as it is usual with a tail wheel plane. 
But with the fact that the instrument panel on the sides is 
shifted far down it enables the track to be seen quite well.
We roll back. Despite our 45-minute flight there is still 
enough energy in the battery for the photo flight so that 
I can switch to the Alpha plane and we immediately take 
off again.

HISTORY

From the start, Martin Stephanek designed his Phoenix 
for 600 kilograms. “The Rotax version too,” says Mar-
tin, “because I was sure that it would come. We had 
the ELSA class in the Czech Republic for several years, 
which allowed aircraft weighing up to 600 kilograms. In 
other countries, such as the USA, the machines fly as 
“experimental” motor gliders.”
Right from the start, Stephanek thought of an electric ver-
sion, so the 600 kg was indispensable. “We planned the 
first version in 2011 for the NASA Cafe Challenge, which 
Pipistrel then won. Our Electra 1 had an electric motor 
with a special cowling retractable landing gear, variable 
pitch propeller so that we could meet the requirements 
of 160 km / h cruising speed, with modified wings based 
on those of the glider Discus. The performance was im-
pressive, but unfortunately the machine was not able to 
compete. Therefore, the former kite flying champion and 
US importer from Phoenix Air took part in the challenge 
with the version with combustion engine and discus sur-
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faces and, although the rules were written in such a way 
that electric aircraft were preferred, our partner took an 
acceptable third place. ”

CONCLUSION: ONE PLANE - MANY OPTIONS

Even though the Phenix is not an aircraft with nothing left 
to improve, it offers a whole range of fascinating possibil-
ities and - it is an electric aircraft that can be bought to-
day! It is currently flying with a permit-to-fly, approval is 
in progress in various countries. Thanks to its good glid-
ing performance of over 30, it creates a flight time of well 
over 2 hours with today’s batteries.
A version with nose gear is in the works for flight schools. 
In connection with the winglets (11 m wingspan) it is ide-
al for training. For cross-country flights, the 15 meter 
wings can be plugged in and for glider pilots who want 
to glide properly or fly even further with an engine, ex-
tended end wings for a wingspan of 17 meters are cur-
rently in the works, which could probably bring anoth-
er 3 to 5 floating points. At the same time there is also 
the basic aircraft, the Phoenix, with a Rotax engine. Both 

1. The Phenix in towing operation: The Czech UL Association 
is currently testing the possibilities.
2. Phenix Electra 1: The prototype of the electric aircraft was 
constructed in 2011 for the NASA Green flight Challenge, had 
a retractable landing gear and wings from the discus.
3. Shortwing for more handling and better training. In the pic-
ture the Phoenix 912 version with the short winglets.
4. Three surface ends to choose from: this results in spans of 
11.15 and 17 meters.
5. Air brakes like a glider make precise landings possible, de-
spite a glide ratio of 30+.
6. The cockpit with all controls and displays is closely based 
on the Rotax version, so that pilots who are trained in the 
electric version can easily switch to the petrol plane.
The two glass displays are from LXNav: the left one shows 
engine monitoring and (optional) navigation, the right one is 
used for engine monitoring and is matched to either the Rotax 
combustion engine or the MGM-Compro / Rotex e-engine.
7. Martin Stephanek with the Phenix and the mobile 10 Kw 
charging station.
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TECHNICAL SPECIFICATIONS
PHOENIX AIR PHENIX 

TEST CONDITIONS 
• takeoff weight 600 kg • temperature 8 ° C •
• Runway 70 • Wind variable • Altitude 400 meters
 
DIMENSIONS
Wingspan  15 m (also 11 and 17.m)
Wing surface  12.36 m²
Length  6.50 m
Height  1.35 m
Empty weight (fully equipped)  420 kg
MTOW  600 kg
Engine 
Model MGM Rotex
Power  60 kW
Consumption at 120 km/h eco-travel 11 kW

PRICE
Basic model with Rotax cumbustine engine  85 000 EURO 
Test plane eVersion 35 kW/h 200 000 EURO

PERFORMANCE
Vy 4,5 m/s @ 110 km/h
Vr 34 kW push  172 km/h
Vmax (full thrust) 220 km/h  
Vso 73 km/h 
Vne 242 km/h  

EQUIPMENT
Propeller Sport Prop special E-adj
EFIS, 2x LX Nav Ecopilot
Anti-Collision Lights no
Push-on wing ends yes
Seats 2

MOTOR - BATTERIE SYSTEM 
Motor  MGM Compro /Rotex outrunner  
BMS MC and Inverter  MGM Compro 
Battery   Sony VTC 6 cells total   
 150 Kg without BMS,   
 70 Kg on the engine, 40 Kg in each wing, 400 Volt
Battery capacity  35 KW/h / 
Speed brakes yes
Flaperons (ailerons/flaps) yes

SAFTY
Belts 4 point
Rescue system Junkers Magnum or GRS
Critical points none
Ergonomics good

VIEW
front good  (for a tail wheel)
backwards good
sides good
up good
down medium

MANUFACTURE: 
Phoenix Air sro
Pozarniku 321
56151 Letohrad / CZ

phone: +420 -724 084 966
e-mail: info@phoenixair.cz
Webpage: www.phoenixair.cz

machines are designed similarly, especially with regard to their 
operation, so that flight students can learn to fly with a combus-
tion engine with minimal effort, because there will certainly not 
be a pure electric flight ticket. Since the wing tips can be used 
for both types, the Phenix / Phoenix is ideal for club training in 
gliding clubs. The skills for glider pilots are rounded off by the 
fact that the tow ability of the electric version is currently being 
checked in a test program. In the first trials, the Phenix pulled a 
300 kg UL Test Atlas-type glider with 2.5-meter steps until it re-
leased. Next, towing tests with a Discus and other even heavier 
aircraft are planned. To do this, Martin is working together with 
MGM Compro on a more powerful motor, which will then also 
have more efficient cooling.
A drop of bitterness, the price: “The first Phenix cost around 
200,000 euros,” says Martin, “a version with a Rotax 80 PS 
costs around 85,000 euros. The high price is because the mo-
tor, inverter, battery and BMS were custom-made. Especially the 
price of the 150 kilo 37 kW / h battery cost over 40,000 euros. 
But also the other components will be significantly cheaper in 
series production, especially if you can work with other man-
ufacturers when buying batteries. ”Despite the high price, the 
first orders from Scandinavia and the USA were made already. 
4

The landing approach is no problem thanks to flaperons and 
air brakes, the propeller can be seen in the feathering posi-
tion (center right in the picture).

The nose wheel version is primarily intended for flight 
schools; it is still under development.
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First for Jet-A.
Continental® certified Jet-A piston engines:
Innovation, Power, Peace of Mind.

Continental® certified Jet-A engines are the result of intense technological innovation 
in aircraft power systems. They offer performance, reliability, ease of maintenance, 
and above all, peace of mind. Our range of Jet-A engines run on globally-available 
Jet Fuel, and are FAA & EASA certified (along with 78 other countries). In addition, 
all our Jet-A engines are backed up by our industry-leading warranty. With all this 
innovation, power and peace of mind on offer, it’s no surprise that more pilots fly 
Continental® certified Jet-A engines every day. www.continental.aero

©
20

19
 C

on
tin

en
ta

l A
er

os
pa

ce
 T

ec
hn

ol
og

ie
s.™

 A
ll 

rig
ht

s 
re

se
rv

ed
.

Continental_EN_JETA ENGINE_210x297.indd   1 26/06/2019   13:55



Cover Story

e Flight Journal54 2 / 2020

Market Watch

Nordic
Wintermagic

The Green Flyway is a unique test arena for Electric aircraft, UAS, 
ATS and ground support. Located in the middle of Sweden and 
Norway. It is an unique test environment with two international and 
several other airports. Along the way is a cluster of manufacturers 
of Industrial components in metal and plastics using additive man-
ufacturing, Universities, Research institutions and Aviation industry.

Market Watch

Flying on the Green Flyway

Text and photos : Martin Štepánek,
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Nordic
Wintermagic

18.2.2020, Sveg ESND, 
08:05 local time (07:05 UTC)
Our winter electric international flight begins in Sveg ESND. We started with a 
nice weather prediction, only light headwind and CAVOK. The flight team: a Su-
perCup with Stephan, an U-15 Phoenix with Tom and Peter and U-15E electric 
Phinix piloted from me (Martin). Our ground team is Zdenek with a VW Multivan 
with trailer. 
After takeoff I slowly reached a safe altitude over 3000 ft and in 30 minutes we ar-
rived to Hedlanda. Headwind around 20 km/h.
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It was not necessary to land for recharge (I 
used only 22% of battery capacity) but we 
wanted to test landings on different surfaces 
and in different “nordic” conditions. Hedlanda 
prepared long RWY, but when I was overhead 
RWY 24 I received info from Tom that RWY 
width is only 20 meters with 1 to  1.5 m high 
snow/ice walls on each side. I have wingspan 
15 m so reserve was… acceptable, but not so
large. Fortunately there was no crosswind so 
I landed and practically immediately we start-
ed re-charging.
Charging time was about 25 minutes and I no-
ticed 97% capacity in battery before takeoff. 

Next stop: Funesdalen. 
Funesdalen is not an airport, but local people 
prepared for us a 1000 meters RWY on a fro-
zen lake. There were few turbulences during 
the second half of this flight leg and a head-
wind of  10 to 20 km/h. The snowy runway 
width was 20 meters – that would be perfect. 
But on the right side of the RWY were approx-
imately 1.8 m long red sticks, signs of a snow-
mobile raceway. During landing I noticed light 
crosswind, but everything went smooth.
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After landing I did long taxiing to the re-charge point. 
When I switched the system off, I had a battery capacity 
from 73%. 2 to 3% has been used during taxiing in a bit of 
soft taxiway when I had to use higher power. We connect-
ed our charger to the supplied cable and - the charger 
has been destroyed. The supplied cable had by mistake 
phase connected to the “blue zero” pin. No comment.
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Short technical review of the flight 
Sveg (Sweden) – Roros (Norway)
- 3 takeoffs: 1x from asphalt, 1x from ice, 1x from snow 
- 219 km total flown distance. 
- max. altitude 4.486 ft. 
- used capacity 89% (approx. 31 kWh). 

- Energy cost approx. 5,00 EUR 
(I counted with 1,731 SEK / kWh = 0,16 EUR / 1 kWh). 
- Emissions = zero!
Not bad :-) 
I believe that this experience 
Electric aviation really needs.
More info: www.greenflyway.se.

After a short briefing we decided to continue with the remaining 73% capac-
ity over mountains to Roros ENRO. The distance is 81 km - and a takeoff 
from snow RWY. During the flight I reached max. altitude of the day -
4.486 ft, with a headwind of 20 to 40 km/h. I crossed the border between 
Sweden and Norway at 10:57 UTC with an altitude of 3.629 ft and 40 km/h 
headwind.
Before landing in Roros I did two low left circuits of RWY 31 for media, who 
was filming from a drone. I noticed gusty crosswind and turbulence on the 
final, but everything went fine. After landing I had still capacity of 30%. So 
I did one more presentation flight, a narrow circuit RWY 31 just before the 
snow shower arrived. I stopped flying with full stop landing and 22% reserve 
in batteries. 4
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