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From Earth to space, an “all in” transportation innovation

October is the season for Oktoberfest, as well as expos and
tradeshows. | went to Oktoberfest for the first time (for work re-
ally, believe or not), as well as to two events recently: the 69th
International Astronautical Congress in Bremen, the largest space-
related event in the world where Elon Musk announced his Mars
project in 2016. There were over 6,000 registered attendants this
year. Another event is called eRUDA at a small airport in Greiling
in southern Bavaria. eRUDA was founded by a group of local elec-
tric car owners in 2013. It was originally an electric car rally around
the Ammersee Lake in the region but this year for the first time it
hosted a fleet of electric aircraft and airshow. These two events
were far apart from each other in more than one sense, from dress
code to cuisine, but in my view they both showed the same trend:
air and space technology innovation are becoming a “cool” thing,
and are gaining an “all in” popularity across different industries
and in society.

There may have never been such enthusiasm about space and air
industry from all walks of life. Probably that's because space and
personal air travel haven never been so close to everyone’s life.
Everyone can participate and benefit from it, no matter if it's space
travel, around-the-moon tour, nano satellite, Mars, or electric cars,
auto driving, electric airplanes, eVTOL and urban air mobility. | saw
a large number of commercial space start-ups in Bremen. United
Arab Emirates, Luxemburg, Israel and many other countries which
may not be viewed as a competent player in traditional space
race, are evolving into important players. The disruptive way of
thinking rooted in Silicon Valley is spreading across the spectrum
into space and air industries which are historically very govern-
ment-related and conservative. Since the Apollo project era, peo-
ple again believe “impossible things can happen” and even more
important the “I can do it too” spirit.

It's good to see this is a global “all in” movement in the world’s
space and air industries. At IAC event in Bremen, the Chinese
commercial space start-up Landspace was the gold sponsor to-
gether with UAE Space Agency and Northrop Grumman. There
have been several electric airplane and eVTOL projects initiated
in China. Global cooperation is the key to create a favorable tech-
nological, a regulatory and market environment for new air and
space technologies and applications. The sky is big enough for
many players, let alone the outer space. This is the best time in de-
cades for space and air industries. This is an “all in” game. So let’s
look upward at the stars and begin flying, because if you want to
reach the stars, you've got to leave the ground first.
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Bye Aerospace’s solar electric prototype makes its first flight
Bye ¥l SIAPHREEE N ¥ E ¢

At the end of August Bye Aerospace’s solar electric
“StratoAirNet” prototype completed its first flight at the
Northern Colorado Regional Airport in Colorado. The piloted
prototype is the solar electric technology demonstrator for the
company’s “StratoAirNet” and “Solesa” families of medium-al-
titude aircraft systems.

The aircraft systems are intended to provide support for long-
endurance commercial and government security require-
ments, including patrol, observation, utility, mapping, agri-
culture, search and rescue and surveillance missions. The Solesa
aircraft system will be piloted, performing similar patrol and survey
missions for shorter flight durations. StratoAirNet is intended to be a
longer-endurance unmanned aerial system. Bye Aerospace is collab-

J\BIE, =E Bye MR TIRIKPEEER S KA “StratoAirNet”
ERBNSINEIREIIE € ZVTR I ABAZY, B
AR BB USIIMEABE ®IT. 1ZHVRIZA AT Solesa &
SRS AT CAIRUENL, STLISHAER, D ABAZI
AP ES, KAXEMMNDFONIER, StratoAirNet 2

orating with SolAero, integrating its high-efficiency solar cell technol-

o A = = FUEE > Z =
ogies on the advanced graphite composite wing. Eg\b%ii;);?’ﬁﬁzc;ll\egf :;%ﬁ;::; j’jégm;iiﬁgﬁﬁxw{
B 1 5 B, IE KETZ So

Japan launched an eVTOL program
HABIFA#E evTOL BBhEER LR YN

Japan held its Public-Private Conference for Future Air Mobility on August 29th
to jumpstart the eVTOL industry. The meeting was hosted by the Ministry of
Trade, Economy, and Industry and was attended by over 20 companies in-
cluding Toyota, Subaru, Boeing, Uber, Airbus, Japan Airlines, ANA Holdings,
and Yamato. Japan plans to have flying cars in the air in a decade. With the ini-
tiative, Japan hopes to solve its plethora of ground transportation problems,
which include heavy traffic, difficult-to-navigate mountainous regions, and re-
mote islands..

Uber Elevate announced global trial city
candidates
REEREBEMBEHEPRIBIE S S HIRES S

Uber Elevate, the eVTOL urban mobility program, finalized the list of potential in-
ternational locations for its third city of operations of UberAIR. It includes Tokyo
and Osaka in Japan, Séo Paulo in Brazil, Paris in France, Melbourne in Australia,
or Mumbai, Delhi and Bangalore in India. Uber Elevate confirmed last year that
its first two cities would be Los Angeles, California, and Houston, Texas. It also
announced that it would enter in one international city. Uber said that it would an-
nounce the final decision of the trial city next year.

MINBELR, BARBUGZERARTZIR=IY, 15ieH]
EHARB N EERE SMEH=h3EmE MR
MHTIEA =R, 8 B29H, NEBFE5XEMNE
ATMARZREREIIHIT 20 ZRBM, BF
BXIFR, 22t BEFH RS KE. 5.
Bfn. £B=. XflzH%. BABFITIERERZ
FREHEPRBAR, FHYEAER, Ktz
EHEENEVAIBSMUKRE, FHELHF
& eVTOL Ml B IR IRFNMH, 1+% 2020 FHRRER
z= E=M.

152500 Elevate B h R BHEAH T2
KE=1TdSEmREEE., BanzBEsS
EEESZINARITMEERRIA R, RRIREHR
MBEHANERRNAR. BEARRS. ZEE
R CRAFTERA, EERX. EEMPMSR,
BRIt EEEBERIRI T Elevate A AT L,
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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.
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First electric plane in
Finland took off
=83 YWImHE i

J\B#, HBE—RIRE SHASTRIIREBHNERETE
PERRZFEER Malmi HlLiZE 8, FETH5=/IB50
TR, NEHBAMTZRE, S=ZBUFELMIZ
TH=EMRENR, RETXRYRIELN T,
BENRXAER®T. R EHX, S=RISE Matti
Vanhanen &7x, IRIAARIER, EH=2RLN
EmiZiREE 17, ROMAIZE 80 Z 1M, &
MEMERBEHNENE. S=BHRTHENEE
BUBESENHERSEA Finavia, AMEBILEELD
Zit RISEHE.

In early August at Helsinki’'s Malmi Airport a Pipistrel Alpha Electro took off
as Finland’s first electric airplane. Helsinki Electric Aviation Association was
formed around this airplane to promote electric aviation in Finland. Matti
Vanhanen, an MP and former Prime Minister spoke at the maiden flight cer-

emony stating “Within a very short timeframe we may see an air taxi network
developing that will serve all of Finland. There are already about 80 airports
around the country and an existing network upon which this could be de-
veloped.” The Electric Aviation Association is partnering with Finnish airport
operator Finavia.

GAMA added a new membership category for

electric aviation companies
GAMA FTE RN ¥HLEW FiZ R 533551

The General Aviation Manufacturers Association (GAMA) is continuing to evolve its member-
ship with a handful of former associate members coming on board in a new “associate mem-
ber full” category from it’s Electric Propulsion and Innovation Committee (EPIC), along with a
number of other new “full” and “associate” members that are joining the association for the first
time. In all, the 14 companies represent the largest ever cache of new membership at GAMA
at one time and further extend the breadth and scope of its membership activities. The com-
panies represent a variety of businesses, from aircraft manufacturers and services providers
to a host of companies involved in electric, hybrid, and eVTOL activities. Due to the additions,
GAMA’s membership has grown to encompass 126 companies located in 15 countries and
five continents.

The associate membership category is designed for companies that have not yet achieved
a TC, and largely is made up of members of GAMA’s Electric Propulsion and Innovation
Committee (EPIC). With the addition of the associate member full category, GAMA will be able
to facilitate larger players in the simplified vehicle operation and electric and hybrid arenas
The new “associate members full” members include Eviation, an Israeli startup developing
an electric-powered aircraft; Icon Aircraft, a light-sport aircraft producer; Joby Aviation, which
is developing electric aircraft, including electric vertical takeoff and landing (eVTOL) designs;
Kitty Hawk, which recently merged with Zee.Aero and created the Kitty Hawk Flyer all-electric
aircraft designed to operate over water; Terrafugia, developer of the flying car; and Uber, which
aims to develop a network of urban electric aircraft transportation.

The newest associate members, meanwhile, include Alakai Technologies, which is planning
to build air mobility vehicles for zero-emission eVTOLs; Faraday Aerospace, a new company
that is designing electric propulsion systems; Karem Aircraft, which produces manned and un-
manned advanced fixed-wing and rotary-wing aircraft; MagniX, which also is designing elec-
tric propulsion units; and, Xwing, which is developing technologies for autonomous aircraft.

BEARFIERENS (GAMA) ABH
FEPIWE( R FH “associate
member full” pLRZER. GAMA B
SIF 1970 &, DERTEESER,
SR EBIE RN R KHERT
B, 2015 FRHENBNMEKR
&, B TR AIFERS EPIC),
2INZZEREMPEAAN associate”
B&R, R GAMA BNIERMKREAM
VAR BEMEEmNE, X
FRANZALRENE, BEEFTFK
W=, RZME R R,
KIXFMANHE 14 REEHR R
i, & ZHa, GAMAEEXRBE5
K15 NEZKIY 126 KA R EAL,
KRR I FHERNE T E X H R
BEME, BEAFREMSEE, 2
BERFRERISHNAREAM, SIFELU
®5UHY Eviation BBENIEE) KA.
EHE lcon BREM KN AT, EE
Joby BBEhEECEFEERE AT,
NIk PN VAT =g o 4s< 02 AvA: DN
FEEB N ENAT). SHERWMEAISE
ERNDEETITAERD. EEINS
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Astro eVTOL began test flight in Canada

Astro ERZHEH S YWIEIE XA

The Texas based eVTOL developer Astro Aerospace obtained
from the Canadian authority the Special Flight Operations
Certificate (SFOC), a permit for the operation of an unmanned
air vehicle (UAV) system, for its passenger drone project Elroy.
It will be flight tested at the Toronto Markham Airport and will
perform multiple flight maneuvers, take offs and landings, exer-
cising it's newly developed Avionics software and flight control
systems. Elroy is Astro’s two passenger eVTOL, short haul aer-
ial vehicle with the ability to travel up to 70km/hr for 25 minutes
completely emission free. Ideal for urban commutes, turning 2
hour trips into 20 minutes. In May, Astro Aerospace acquired
Passenger Drone, In June, it also
partnered with American compa-
ny Patterson Composites, which
will be manufacturing the parts for
the aircraft. Astro has also estab-
lished a partnership with German
company Kasaero, which spe-
cializes in lightweight design,
composites, and certifications.

NTFEESMNIBHEERLE NS Astro 1ImHI AN
ERXBEKRETHEHIF CTIUE(SFOC), TUEMNE
Kit K H eVTOL M Elroy, i KIEES S KA
Markham #iAHE, WEEAXASZEIATE, TEME
RSP MEBEFD K=, Elroy 2XENE, ZhEBNERR
B, WIT KITATER 70 2EBE/NET, £ 25 £, 1 RIA
Fi =P RBERIR KT, TTLUE 2 /N BEN4E 5T
7920 S RITENE, ZANTRBHZENTAE, B5
ZE[E Patterson EMABESIERIEZNNEK, HE5EE
Kasaero A8&1EH ..

Bell Flight's patent hints at its air taxi design concept

DURHIIB T =@ B T FIER S

A US Patent filed recently by Bell Flight shows a three fanned
air taxi that has tilting rotors — one on each wingtip and one at
the tail of the aircraft — that would enable vertical takeoff and
landing. Furthermore, the patent includes provisions for elec-
tric charging that begins automatically when weight from the
landing gear of the air taxi is sensed on the landing pad, along
with other energy storage provisions including battery technol-
ogy. Bell Flight hasn't released the full version of their eVTOL
yet; only teaser videos and a mock-up of what the cabin of
such an aircraft could potentially look like. Additionally, there
is no indication from Bell when the full design will be unveiled.

IEHRES— 5 TR 5 S = B NRA S I R RV
HEPAER AN — LR AT, 1ZE R PRI E
FXAMERE, BURELIBE— 1P KERERE, hME
MEXRBNMNNRIERE, ZNETUTABNES, FAN
RS EERTBIA, wEFRAENZNEERERE
TENEEN, SollBsiFiRTE. RRQEZMESN
Elevate I m= X BHENAER ¥NFIESERIZ
—, [BEZEERINREREEX AT EBHERREYE
BNRITA R, (XAFET TERARRE SR IRE,

Bosch Aviation Technology

&) BOSCH

Invented for life
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Elekta Solar made autonomous test flight
Elekta Solar XPABEEE ) ¥HEXBEE (TR €

Elektra Solar GmbH announced “The world’s stron-
gest multifunctional solar-electric HALE aerial vehi-
cle - the Elektra Two Solar with Take-off, flight and
tough-down” successfully completed with autopilot
system. Elektra Solar GmbH, a joint venture com-
bining PC-Aero GmbH and Elektra UAS GmbH,
uses aircraft designed by Calin Gologen, head of
PC-Aero, and computer technology from Dr. Ing.
Habil. Konstantin Kondak. The test flight was a dem-
onstration of the new redundant autopilot system,
which successfully completed several autonomous
flights without human intervention, even though a
safety pilot was aboard. Their collaboration led to
two HALEs, the smaller Elektra One Solar (a veter-
an of a solar-powered Alpine crossing) and the larg-
er Elektra Two Solar. This airplane is also the ba-
sis for Raphael Domjan’s SolarStratos, intended to
take adventurous souls to 75,000 feet. Both “aircraft
are characterized by long flight times and are able
to carry payloads of up to 100 kilograms.” Motors
are arranged on a single output shaft with one or
both able to provide power at any time. Full power
is 32 kilowatts. The craft are served by dual redun-
dancy on the motors and triple redundancy on the
control system.

& [E Elektra Solar AT &R AN CARIHBERD BT KT,
MNRITEENE . Kin. EEEEIFEMNTM. Elektra Solar Q2812
f=E PC Aero 230 Elektra UAS AT & B A3, ZWIEN B PC
Aero AT MBI I8 AT E E R iT M Calin Gologen ®it, ¥EERFH
Habil. Konstantin Kondak #tifk. KX CEZHEMN KRG, §
EFE—8ZL2£X%TR, BIRENAERI. KT EKZK Raphael Domjan
837 A9 SolarStratos /& Z K fH 82 © 1 T E 1845 T 1% 4N A E &l _E A Hl.
SolarStratos MBI XA BEHBTE 7 5 5 TERSE SITHIKMERER AT
M, RITEFT 100 2F, REEWMNEY, &=AWE 32 TH, RA=8B
BRI,

New Startup converting conventional light airplanes to fully

autonomous
el B MBI EE ITEE WL

A San Francisco-based startup XWing claims to
have created a “plug and play” software that can
make most light aircraft fly autonomously. The tech-
nology will revolve around “sensing, reasoning and
control”. It will also work on helicopters and mul-
ticopters but its designer sees its main benefit as
making GA accessible to the masses. XWing hopes
with the simpler cockpit operation to attract more
people to aircraft ownership and that will increase
demand for small planes. The higher volumes will
reduce production costs and make GA aircraft more
affordable. XWing has attracted $4 million in the ini-
tial investment, including some from Microsoft.

FIRE WA P EI B XWing IEERRES MERE CHLERRY “AP
TERDA” RS, TJLULRETKWIESEE T, BR ITRBMER
1B ZCERATIREES (RN, RR. B, BIYLUBESMIE, 8
BEANMSEEERHN N, FIxATERART, TEBRERE
MIMEBEMR S, SCER, WERMTLIRTEMAE, FEESFANTITE
FRER. ZATIEHKRS 4 AHRE, BEHIREMRIIRE.
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Text & Photos: Marino Boric / XG

FARNBOROUGH 2018

The e-flight
accelerator!

The Farnborough Airshow (FAl) is a global
aerospace exhibition with a strong military
accent. This year was unexpectedly an
impressive showcase for electrical inno-
vations in aviation in almost all areas. On
July 16-22nd, the FAIl took place in Farnbor-
ough, a city about 60 kilometers southwest
of London, known as the as the “cradle of
English aviation”.

2018 FSERE
nREERshinZ=EZ

B B ZS
W {ras!

HEEFRZME (FAI) fERZEHIIERR
HREMEZ—, EBEREMHEMZER
ERE, Bit, SMXNEINFEECRS
fnfE LA SRMBIMEHXARE, 7
BEHIE TR, FEMRERFEERRC
HEE 60 2ELRERTZET, 7H16
2l 22 A%47, ERPEEN ‘HEART
Tik&iRi” .

EAKIIREZIEICE, RXMERARDES
HFREXNEXNAZE, BRIZREEN, &k
SIMARENEEMNNERE, MEAMARE, SFE
BtRE, MEXE BEH

re | mainly expected
ig aviation”. But what sur- =g

prised me, was the crowd Ehaaia
and the quality of e-Flight
content from almost all ar-
eas of aviation were in at-
tendance. That would be
normal for events like Aero
or AirVenture, though not for
such a big, global and com-
mercial aviation fair. | found
innovations from the field of
fixed-wing, VTOL and many
electric applications, as well
as in the commercial avia-
tion. Airbus presented the new stratosphere flyer Zephyr, but also non-avia-
tion specialists, like the British automaker Aston Martin, surprised the crowds
with an interesting eVTOL design together developed with Rolls Royce which
have already had several of their own e-flight projects. Also many others -
incumbents and start-ups - brought new projects to the FAI. Here we show
only a selection, which also in our world of “small aviation” is of interest.

ASTON MARTIN VOLANTE
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iBit, BBATFSEERNESHINE, OES
NEHCRBEN, GFSEENAE T ERES
TR REEN . ERRIET A ERER
BE—SHT N EH BTEIITEREGENE
HEHRE.
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AIRBUS ZEPHYR

For the first time, Airbus allowed us journalists to visit their new factory on
the airport grounds. At the place where 110 years ago Sam Cody first be-
came motorized flight in Great Britain, a high-tech factory was built almost
overnight to accommodate the Zephyr project. There, Airbus Defense &
Space represents the gigantic Stratosphere motor glider called Zephyr
S, actually a HAPS (High Altitude Pseudo Satellite). The unmanned, two-
motor solar-powered Motorglider weighs only 70 kilograms and can fly
for weeks, possibly even for months at a height of 70,000 feet and above.
Airbus illustrated these numbers: “The Zephyr possesses the span of one
A320, but weighs only as much as one of its aircraft seats”.

The Zaphyr S is made from ultralight composites. At the top of the wings
are high efficient solar cells attached. The aircraft structure consists of
CFRP parts covered with transparent skin. Almost all parts used, as well
as the Electric drive, are subject to a strict secrecy, so we can only photo-
graph the wings. The electric motors were not allowed at all to be photo-
graphed up close. The predecessor Zephyr developed in 2003 by QinetiQ
still held the flight record during the FAI for two weeks. That should be up
to the printing to be outdated in our magazine edition. While the FAI gave
Airbus a press conference, the first Zephyr S produced on July 11th al-
ready stayed in the air for 30 days, thus doubling the existing world re-
cord. Airbus then plans to extend the flight duration to 100 days before
the ultimate goal is reached: one year at an altitude between 70,000 and
80,000 feet to stay in the air.

The long flight duration and the ability to sustain above the weather and
commercial aviation, open up unimagined applications, including areas
where satellites cannot cover, as these are not arbitrary directionally con-
trollable. The Zephyr S, currently is produced in series (I saw during the
visit about six copies in the production hall.), weighs less than 75 pounds
at 25 meters span and can carry payloads of about half a kilo. The larger
model, the Zephyr T is currently in the development. It is ten times larg-
er at a span of 33 meters and can carry up to 140 kilos payloads. Sophie
Thomas, director of the Zephyr program, showed itself to us very optimis-
tic: “The Zephyr T is even more powerful, as we had hoped, and can car-
ry significantly heavier payload”.
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RR& FAI

Lately, I've often wondered why Rolls-Royce does not participate in the e-
flight movement, however now they do! RR presented itself here impres-
sively for the first time with three different e-projects. This advancement is
based on that of the British government sponsored initiative “Champion
Electrification”. RR builds on the experience gained in hybrid electric driving
on trains and boats and combined these with their know-how of their own
gas turbines and VTOL products. The company has about 31,000 units from
the gas turbine RR M250 so far produced and can thus on a wealth of expe-
rience of over 250 million flight hours access.

The renowned British manufacturer now finally presented something ad-
vanced in their EVTOL project. According to the company, the aircraft with
tilting wings will be able to go about 400 km /h to fly fast and 800 kilometers
far. Rolls Royce assumes that the prototype will fly by 2020, but on the con-
dition that it finds project partners and corresponding funds that are avail-
able. It was clear at the beginning that it is a design comncept. RR does not
intend to design, build and market the plane, the airframe and other compo-
nents by itself. It will be the job of an aircraft manufacturer. The base concept
of the concept is the gas turbine M250, which drives the electric generator.

This serves as an energy source for the power supply of the six electric mo-
tors used and loads in certain phases of flight. Also the on-board batteries, in
turn and also the energy for the vertical and transition flight phases. Michael
Cervenka, Head of the Business Unit of Future Business Project, said in an
interview, “Our goal is to be a supplier for the propulsion system of a future
becoming EVTOL aircraft design.” He added, “We looking for partners in the
electric drive system Support.” The turbine M250 is able to produce about
500 kilowatts, but the hybrid electric concept needs about 700 kilowatts for
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the vertical takeoff, so the missing energy is supplied by the on-board bat-
teries. On the tilted wings up to 90 degrees total, they are arranged with
six electric motors/propeller combinations, four on the main wing and two
on the main wing rear wing. In horizontal flight, the four engines will be
switched off on the main wing, where then folds the propellers streamlined.
For propulsion only two arranged at the rear engines are responsible. With
this hybrid EVTOL combination there should be four to five passengers with
about 400 Kilometers per hour for about 800 kilometers. Cervenka also told
us that Rolls Royce considers one purely electric, battery-powered (VTOL)
to be currently unrealistic, since the flight duration of such eVTOL can last
only 20 minutes and the necessary infrastructure does not exist yet.

Accel

This fixed-wing aircraft with a 3.70-meter-long fuselage looks like a conven-
tional low-wing UL with high speed performanc. It is a product of the ACCEL
program (Accelerating the Electrification of Flight) the British Institute of
Aerospace for a Program accelerating the electrification of aircraft support-
ed. The goal of the “Clean Growth Strategy” by the Institute is to reduce the
aviation emissions in Great Britain. Rolls Royce presented under the bulky
name ACCEL with a carbon fiber CFRP aircraft, which was exhibited in the
FAI Innovation zone in hall 3. The not yet airworthy device was built at the
Gloucestershire Airport, which itself is two hours west of London.

In a certain way, RR shows its new way of working on this project: the com-
pany develops a product with partner companies which should fly relative-
ly quickly in just 24 months. In a conversation with the people in charge, |
learned that RR intends this project to be the basics of e-flight in fixed-wing
aircraft research and not a commercial product. Thanks to partnerships
with specialists from different areas is this aircraft, currently a single-seater,
much more powerful than that of competitors (here RR probably means the
aerobatic E-Flyer from Airbus and Extra). In this project RR works with YASA
(UK), a manufacturer from powerful electric motors and controls, in the au-
tomotive, aerospace and industrial sectors where applications are used.

Also the company Elektroflight Ltd. UK is involved in the ACCEL project.

> They specialize in integrated high-perfor-
mance electrical drives, including innova-
tive energy storage solutions, and is con-
sidered an accelerator of development,
integration and testing of electric drives.
Unfortunately, there was almost no tech-
nical data for this airplane. But it was the
comments that were made that this plane
has set several speed and climb records
and RR will try to demonstrate the possi-
bilities and limits of electrification with this
project.
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ASTON MARTIN VOLANTE

The high-priced automaker drives with its Volante Project
towards aviation, where they made a new line to create
urban luxury mobility. Aston Martin is an absolute new-
comer in the world of VTOL and aviation, but as we con-
vince ourselves at the booth in Farnborough, the compa-
ny says this project really serious. The issued, about one
and a half meters long model looked to me as a pilot and
aviation engineer as very promising. The applied aerody-
namic solutions, the chosen propulsion system and the
sophisticated overall design of the high-end three-seater
seemed much more mature than merely a bold attempt
at a public relations stunt.

The Volante-vision is a collaborative project that Aston
Martin joined 18 months ago with Cranfield University,
Cranfield Aerospace Solutions and Rolls Royce. The hy-
brid electric plane is powered by three propellers, two
front side of the fuselage and one behind the passen-
ger cell. For vertical flight, the front motors swung in the
horizontal and the rear, large channeled, rigid propel-
ler is added. The engines are powered by a generator
powered, flanged to the gas turbine RR250. The prelimi-
nary performance data give a top speed of 320 km/h and
a range of 400 kilometers, enough to around Paris and
connect to London. At the upcoming event international
demo tour Aston Martin wants to show the willingness of
their well-heeled customers to purchase of such an air-
craft and then possibly start to building.

ASTON MARTIN VOLANTE
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BXE, BHREXSEEE, CoventryKEEAET The eVX-1 could be a two or four-seater, serve as a drive that will be very
FEIENCIFRENRM EEZNINEL R ER, capable with electric turbines. On board is also an air-cooled, modular
A LUASZ AL AVIRE designed battery system. There was flight simulation of this plane dur-

ing the fair at the booth of Coventry University in the innovation zone to
experience at the fairgrounds.
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The largest inter-
est of was shown
for the British
starttup  Samad
Aerospace during
their Press con-
ference on the
eve of the begin-
ning of the fair.
The entrepreneur
Seyed  Mohseni
explained on the
FAl that he already
has received 103
prospect orders
for his e-Starling.
He presented a
whole build se-
ries of similar air-
craft: the full elec-
tric UAV Starling, the e-Starling and - if all works - also a
Starling Jet. The all-electric UAV should be able to carry
ten kilograms of payload at 250 km h from 170 to 500 km.
The fully electric e-Starling is said to accommodate up to
seven passengers with a 500 kilometers per hour speed
and 650 kilometers range.

The Starling Jet is probably a distant future, because
he should be able to carry ten passengers at 750 km/h
transport more than twice as far as the e-Starling will be
able. The jet Mohseni presented was surprising to pro-
spective buyers. Samad explained at the press confer-
ence that the original concept with a V-tail was changed
in favor of a traditional looking tail. The fair was brought a
model 10% completed that was comprised of four chan-
neled propellers; two are fixed built into the wing and two
are rotatable on pylons. The electric motors are a manu-
facture product from a gas turbine generator power sup-
ply (the manufacturing is not yet selected). According to
Samad there is be a model that is half complete current-
ly being built, which should fly in 2020. The construction
of first five prototypes in full size are scheduled for ear-
ly 2019 and planned their maiden flight for 2021. The e-
Starling will have a price of 6.4 million US dollars, then
they should have a range of 650 kilometers and a max-
imum speed of 480 km/h. The Starling Jet is said to be
$12 million and should be available in 2024.
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BT ANNERS. ~8EeliEASeyed MohseniE#Ri%
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Text & Photos: Willi Tacke

KittyHawk Flyer

OFF IN THE DESERT

KittyHawk is a Larry Page (Google) company. When Kitty Hawk presented
the Flyer at Oshkosh last time, it was welcome with some smiles, especially
from other eVTOL manufacturers. Flyer was a type of manned drone for
the low flight at three meters high. In the past year the pre-production has
started and the flight operations of the registration-free eVTOL was added.
Now the new Flyer Mark 2 at Lake Las Vegas was presented. Your editor
was there - as the only aviation media invited.
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KittyHawk Flyer BB zhEE B {ZPF B

MILREE §

KittyHawk (/M EE) REIEIIEARIRMSCIZABEN CNAE, HEFZATES
ERARITME LEXRSR Flyer (¢17H) BaEERIFEENE, FSARRIREL
X, BIRFE eVTOL AT, BE—FR, Z2RELTHESHARESTME.
fEHI R e DN HR A 2T AR BL S Flyer Mark 2 R & L, FHERE—RISZ BN
BRiFScHBIETZNCTIEIIIEE
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invitation came at short notice and, above all, sur-
risingly. One week before Oshkosh, | receive an email
from a friend at Kitty Hawk: “Invitation Flyer by Kitty Hawk
Open House “. I'm supposed to be there in the morn-
ing of July 18th to arrive at Lake Las Vegas at 7:30 pm to
get to know the previously closely guarded Flyer Mark 2.

SURPRISING INVITATION

The appointment is important, but does not fit, because
on 17th of July we get the announcement at the Bavarian
State Government to set up a test zone for autonomous
flying eVTOLs and on Thursday evening | have to go to
Oshkosh. But | definitely didn’t want to miss the flyer, so
the flights were quickly rebooked. Shortly before mid-
night | arrive at the hotel on Lake Las Vegas in Nevada.

Despite the full-bodied announcement, | am among the
few first which the “Flyer, Kitty Hawk'’s first staff flying ve-
hicle” would see. | was among a large group of represen-
tatives of the American Aviation media that has been in
Oshkosh for years. The Sun’n Fun and the AERO come
across each other this year, but far from it! At breakfast at
seven o’clock | meet folks from the BBC team, Fox News,
CNN, two Las Vegas reporters and a science journalist
from Japan, like me on the detour to Oshkosh. This is
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Britney Miculka is the director of Las Vegas

Flight operations. Kitty Hawk boss Sebastian Thrun is
under the helmet

BIEEREEMET ¢ TRt EE Britney Miculka, EE#
SZEMRNEIRBGREA Sebastian Thrun.

Large overlapping propellers for low
Noise levels.
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In the flight simulator the flyer flies easily. Joystick controls left and
right. lever left = forwards and backwards; lever right = up and down
MNEEMBREZRN . BFHZHT, ENFHEHEEEE, GUFH
= E AT

Kitty Hawk and not McDonald’s: the pilots practice the emergency
procedure in the ball pit to get out if the machine capsizes.
EAMEHRBKHNTARAREZYS  IRILCITREIZINER, LIBGIE
THTEKEIERE

why we met so early, | realized, as we to step outside the
hotel lobby at 7:15 am: Shortly after sunrise, it is already
30 degree Celsius out. Through parched land and over
a dusty dirt road we arrived in the place of the presenta-
tion. There was a hangar, a houseboat, a platform where
the flyer Mark 2 sat. After a comprehensive safety briefing
by Todd Reichert, the Chief Engineer of the Flyer, chief pi-
lot Britney Miculka climbs the Flyer. After the start com-
mand, only the two middle, inner propellers first turned.
After a beep accelerate all ten propellers at full throttle.
Then the Flyer takes off. Slightly tilted in the direction of
flight, it flies out to the lake. At maximum altitude, that is
Britney flies three meters above the surface of the wa-
ter slalom, turns on its own axis, accelerates, stops, and
flies sideways.

The amazing thing is the low noise. Only a snores hum
can be heard. The first prototype in Oshkosh had still
hailed like a hornet. The explanation this is the new,
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Ultralight: A person can easily move the Flyer alone. In
the background is the control center on Lake Las Vegas.
EIEMBEN | — M ARMT LSRR . EENEFREhER
HNNER T RIERIES

much larger and slower rotating propeller. After about 20
minutes flying, Britney sets the flyer gently on the plat-
form. Next up is Carter Reum to complete his first flight.
Carter is a bestselling author from LA and one of the first
customers at Kitty Hawk. In preparation for his first solo,
the non-pilot Carter had a workout on a Flyer simulator.
But no sooner did Carter take a seat on the Mark 2, the
wind refreshes.

We wait, because “at the moment we do not leave in
any wind over ten miles per hour in which flight students
can fly, “explains Todd Reichert. The flyer automatically
goes into position hold as soon as the hands are taken
off the hook. This position (Altitude and location) is not
yet linked to the GPS. That is, the flyer persists only in
the given altitude, but not at the exact location. The wind
can be the flyer easily displace if the student does not re-
spond or react incorrectly. Bad luck for Carter, the wind
does not set, not the whole day. This is bad luck for me,
because now | can only fly the flyer probably only in the
fall. Pity, but | understand that you do not take any risks,
especially in front of cameras. No practice, but theory.
We learn many new details about the Flyer project. Also
about the training: After only 90 minutes basic course
with theory and simulator practice the aviation novices
make their own first flights - first over the water. The an-
swers to questions about production numbers, delivery
dates and costs are rather vague. “Although we produce
a small pre-series and those people like Carter who buy
a Flyer, get their training here at Lake Las Vegas. They
cannot take a Flyer for the time being”.

Todd Reichert, the Chief Technician of the Kitty Hawk
Flyer Program, explains FLUGEL publisher Willi Tacke
the simplicity of the device.

DMEIRBRET Todd Reichert HFRAX{EE Willi Tacke
NBETCHLIRN .

BIRESEE, ENTodd#ERR, “BrRIFRILL
KITHRARSTFNEZE/NIT10EE, " EAFlyer
REBYYTR—NTF, HoBRELSTSE, BE
BILAL, XMBRELESIRIRCGPSAUERNN,
IR, FlyerttlHINEHAERSFREAE, M
EXRI K, M ITRIEBENNIE, FlyershE
oS mBEAE. CarterfNESIERTF, BRX—
BRONE A=, FHEART, BRFKAFlyer
B EHERISEMKT . FMIHRRERXIMEEN
%, HENTZLER, BERENEEBLZE
FERGNAEREAIHFE. BRRERE T, B
FHEHFE, HIRIETHEFlyerfNFANE, F
RIGHBEIEIL KT, IRIBZATNGAR, ZNPIE T
TENREZ0NH, BIFBCTIELVES, 2
EFRMALIBITERT, B CRETKEHT. 5
BEARODEIZ~E. TEFINER, AFAR
FRBLALBERNEE, RN “KIIE&EFT—
M, &CarterXHEANTPEEWI TZMN, &7F
XEZ)I, BERIEAEENEE. 7 “BXREKAN
HERREFTERW, W IEESFFRAIR
1. E—HAPNNERSH, RBHMENNEER
%, 7 Reichert#h7niE, “F(IEEFEIARMELLT
FHaMEL, WirAFNERARSEINEIISEDR
BITENSOHE—LRE, BEREAREK, ”

103 EREBENFE

P 2LFIHEEIE Flyer €LIZBBEER
103 ZBEENIRAER R ITIE? 103 S8
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Bestseller author Carter Reum waits for his

first flight, because the wind is too strong.

#iBIEE Carter Reum EEGE ¢, BREITECHK, AR
RAKXT

EHATIIIR ERAE A KITEsE B ER
tt, WARIFE, ANEBHITEEBIMT
B FAA EfnEE, $ITREAZEE(EA
RITHER, 103 BREEEANLALFIMA 1982 FF
asLiE, HETEBENAREE, 103
EBITE . BEN&ATE 254 15 (115.2
NF), BREMEE, CITREF €T
Mg, ttyMAEBEM—LLRFIFE, thal
BEAHMEAEELSME (19F), =
KENRAREIS 55 528 /i 88.5 N E ),
AEEAOREBEX KT, EAX L, FAA
I LUIEEEIE—ZR 103 ZBBEN ARG
fER 17, Flyer BREYBNRITIEIRTS
103 BB RAE, MEEE LXEE
&, AN103 MR EBRENELREF
BFENE, BB MENEE 30 EHE
2, UFRiR, Flyer Lfr EMNHEKRTE
o] LU E 314 855 ( 142.5 NFr). Flyer B
B KRR EWR IR S AE IS
BT 10 28, RABEEE 3K, &
KATFXIERE /T 16 N8, WNEMBRIER
Z eVTOL | B—#, Kitty Hawk A+
ANIEELHE, EABHE AL ANTLLE
MEEHEKE, NinFEzSXANEREIE
IERIER RN, RAREEMEE
ayZeAFNATE), oJLARMIEE =&, Wit

Youtube star Casey Neistat has already been there. He
also showed that Flyer was evidently really fun.
MLIEAE Casey Neistat BE (TN E, HBiRBSHNET
TRIEEEERYSIE .

“Every day we have new experiences that we have in to
incorporate the production. It could be the end of the year
come to the first deliveries. The price, the first customers
have paid, is relatively high. After all but the price should
be that of an electric car. “Reichert adds: “We are at the
beginning of a process of recreational aircraft. Their ex-
ploration will show us the possibilities right through to the
transport of people. But until then it is still a long way.”

THE PART 103 APPROACH

Why is Larry Page positioning his Flyer in the US
Category Ultralight Part 103? Part 103 stands for one
exception from the rules of manned aircraft which the
American aviation authority FAA oversees and will need
a pilot’s license.

The exception rule Part 103 comes from 1982, the child-
hood days of ultralight Aviation and states that aircraft
with a curb weight up to 254 pounds (115.2 kg) ap-
proval-free are to be flown and without a pilot’s license.
There are a number of other limitations, for example, the
amount of fuel (maximum 5 gallons = 19 liters) and top
speed (55 miles= 88.5 km / h) and the ban on flying over
a densely built up area. In principle, everyone can build
such a Part 103 aircraft and in fly the US. The Flyer fits
According to Reichert by weight good in this category.
There is also a weight reserve, because the Part 103 rules
state that a UL equipped with floats up to 30 pounds may
be added to the balance per floater. That means the flyer
should weigh 314 pounds (142.5 kg) empty. Kitty Hawk
electronically limits the flyer's maximum speed - at least
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Special Report
LERIE

for now, during testing — at 10 km / h and three meters at
altitude. In addition, the operation is allowed in only up to
16 km / h wind. Like all eVTOL manufacturers Kitty Hawk
is ahead of the task with new manned passenger trans-
port aircraft which are powered electrically and can take
off and land vertically. The approach of Larry Page seems
to be that, the cheaper way to go and with uncertified
devices want to gain experience in relation on develop-
ment, production and technology. While other manufac-
turers need to invest a lot of money just to get the certifi-
cation - so much that it even can hurt a billionaire -, Kitty
Hawk will make money pretty fast, because the leisure
flying market is booming in the US.

AR, EFLZMmiakin. miFZHEt
eVTOL MEINE, mInEAMmAInIRE, 2
T2k, BRIER, Kitty Hawk B21R
RELHBH), EAEEANRRIKRACITH
HIEERRIE,

Company Name: Kitty Hawk Corporation

Headquarters: Mountain View, California

Kitty Hawk CEO: Sebastian Thrun

Product Name: Flyer

Type of Machine: Personal aircraft

Power: All-electric

Capacity: Designed for one participant

Height Limit: Operates between 3-10 ft
off the surface of water

Wingspan: 8 x13

Vertical take-off and landing: Powered by 10
independent lift fans

Battery Life: Battery life will depend
on participant weight,
environmental factors,
and forward speed.

Flight time: 12-20 minutes (at 20 mph)

Regulation: Part 103 Ultralight

Web: Kitty Hawk

www.kittyhawk.aero
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From training to travel:
4 seats - real performance

‘Designing and building aeroplanes isn't just a job,
it's an extension of our passion for flying.” (Luigi Pascale)

QUALITY AIRCRAFT SINCE 1948 via Maiorise 81043 - Capua (CE)
TECNA M Italy - Tel +39 0823 622297
www.tecnam.com - info@tecnam.com

Costruzioni Aeronautiche Tecnam srl
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Test area for autonomous flying EEE{XFTIF %3 IEH
in Bavaria / Germany F XM =St

Laptop,
eElder pants and @V TOL

FZioARBiN. F#ES eVTOL

Prime Minister Markus
Séder in the simulator
which TU Munich devel-
oped for the company
AutoFlightX.

BEFITEH I Markus
Soeder 38 €T
82, ZIERBERREMRE
K25 AutoFlightX 23
SIEHIRY

)l
$
o

The Bavarian State Government has de- @E@D®RTHEFREE IS
cided to launch a test program for the fi=mE, BRI ESEE CiTEE
testing the operation of manned and HrBIHMEEREEXANNEATAN
unmanned autonomous eVTOLs set up (eVTOL), ZIBERERETT RS
(electrically powered, vertical-launch %=

aircraft). The prelude was an informa-

tional event at the Hofgarten in Munich.

demonstration in the Hofgarten behind the Bavarian RANAEEAFITNEA R EEIEEZT, M
te Chancellery was a complete success. Companies KMarkus  SoederxBEIZ&M, ZRMETIZME
like Lilium and Siemens presented Bavarian e-Flight and It R AHE SV BRI HImET, SELilium
eVTOL, even Prime Minister Markus Séder took a flight in A7, RoRR T EBARTEM= e FHA%iIE
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KHE, NMiEMarkus Soederi®ia Ntz BIRIE
AutoFlightX A E)HIEB shE RS E A KHAIEHLIZER
QuantumZ ANELLIES . N E, NIXEERELF]
TNENBRE ARSI . ZA = ELTR

EEMREEE, FA0berpfaffenhofentlizfERnEELR
=7, ZGERERR YA ST, EER

BBRKNEZNIHEEEANGE, ERRATRE

SOERIFEIX Bir ¥ Do—-31 il S o FE B fEIGIE
N, REECEESH LR —. M= Eghz

MiAAFL, [FERES R, ARECHAbBEA

RRELe, UdEEXEMLsREERNEZER

LRIEHENE, SEBER RREIHRIEE, Tl

MIEE YT, FERENR TEReRERE,

B IRBEE T Bm S
=

ASSY

BAFTNERMEERISIZNNAISBIEA KL H
TREATENSRERNE, NEEEUX=E,
ANRMFIBF YITIMBMNFARE, Sih— A EsLIlR
&, mHEmMEREASTUERES, REEE,
RENTSEH AT LIRS BT
BfE, LIS T RABINZERID, HAEEBHYE
BE®, MIUUUATeVTOLEBI ¥HibERE, F
B & ABEEEFERRL, LB KAAYE S8R EIFE
F3. OberpfaffenhofenZ BRI INEZAIM= I
N7, FHRUAEENFENBSIEER AR
RAPDXHFNERKRHATG, EERZeVTOLIL
A, tegnlilium,. Quantum, LAREFFHAN
ERAUtOFlightXBBEI KL ATE], 1ZA AT RBHMTE
ENENYz—BELIIN . XAEERKSIET
Nim, BARDARTAITF. A FIREPORAET

Felix Oerley of Lilium explains to
Prime Minister Soder and Minister
of Economic Affairs Franz Josef
Pschierer about the eVTOL from
Oberpfaffenhofen in the Hofgarden
in Munich.

Lilium 239 Felix Oerley B

1 Soeder MM EZFFEBERE

Franz Josef Pschierer iz25 £
Oberpfaffenhofen HHIFBHER
i 21 i

the simulator of the company AutoFlightX and a drone
of the company Quantum to have a taste of the control.
Afterwards, the cabinet announced the entry into the new
transport technology. The area should be located in the
southwest of Munich. Central area becomes the test air-
port Oberpfaffenhofen - the former

Airfield of the company Dornier. Start vertically has a tra-
dition here: Dorniers started there 50 years ago Whiz kid
Do-31. The test area will extend from Oberpfaffenhofen
to the west and south. For the safety reason, there will be
redundant flight control system with which the autono-
mous flights can be consistently monitored.

AUTONOMOUS FLYING AND DRIVING IN
BAVARIA

Since there is a program in Bavaria on the highway A9
at the same time for testing autonomous driving, there is
a possibility to a later connection for synergies and the
know-how transfer between the two transportation meth-
ods. Further cooperation, for example, with the automo-
bile companies could the “Second Life” use of disused
car batteries combined with solar-powered ground charg-
ing stations for the eVTOLs. Today Oberpfaffenhofen
is a research aerodrome of the Bavarian state govern-
ment. In addition to research institutes such as ESA and
DLR, there are also several eVTOL and drone compa-
nies including Lilium, Quantum and AutoFlightX the new-
ly founded company of one of the e-flight pioneers Mr.
Tian Yu. Besides these companies Volocopter (locat-
ed in Baden-Wuerttemberg) has also obliged to set up
a branch in Oberpfaffenhofen. Of course, Siemens is
also on board. Siemens, as a global corporation based
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Prime Minister Séder in con-
versation with Mathias Bittner
(AutoFlightX), Professor
Florian Holzapfel (TU

Lobel (AutoFlightX) and Willi
Tacke (Flying Pages).

Soeder {5 AutoFlightX
2 F#9 Mathias Bittner 1

Loebel .
Y Florian Holzapfel #11%
#1 Flying Pages 28/ Willi

Munich), David

David
SREIIXE

Tacke 33i%

in Bavaria, is working on the development of electrical
and hybrid electrical aircraft propulsion systems for con-
ventional and eVTOL aircraft. Because Siemens provides
motor for Airbus’ CityAirbus eVTOL, Airbus has certain-
ly a presence there.

Siemens not only exhibited its all-electric version of the
Extra 300 airplane at the Hofgarten event, but also pre-
sented a new project with the company RUAG, also in
Oberpfaffenhofen has its seat and where the Dornier 228
has been manufactured. This model is initially to receive
an electric motor and then fully electrified. The program
is to be managed by BavAlRia, a State-owned GmbH, to
coordinate the Bavarian aviation activities. The Technical
University of Munich (TUM), which has been working on
autonomously flying aircraft for years, brought different
players together for the joint program. With this program,
the Bavarian government is planning in Germany an eV-
TOL test area, in which smaller drones and larger eV-
TOLs beyond the line of sight can fly. So not only tradi-
tion with laptop and lederhosen, but also into the future
with eVTOL.

VTOL tradition in Oberpfaffenhofen:
50 years ago the Do 31 took off here.

iZ M #9 Oberpfaffenhofen iz 5 EEHiE
FYNEEREZE : 50 FaiiERR 31
(s EEREIRIENHRMXER

EAMITHM, HRBafn=EREN. FAmIFB
R aFkE, ESFEREmHRIING, 7]
FATEREMR CityAirbusEBE1EEfE KHIRME
*)-IJO

RXEMm=E, ANFERTERNE, MUBRE
7 HAItt R ERARTNELLE2EHSEEExtra 300
BB KA, Tﬁ_/l\?ﬁmmlﬁaﬁ']’fiﬂ, ZIMEE N
L‘Eﬂﬂmrﬂt%m H—?Z‘J—HEW“EEJJMTI%@
E?ﬁlﬂz—eEﬁmo Bk, BEFRTEMNERFEEmMIL T —
X ABavAIRiaf B EIZMNEIM S SIFTIE o 1t

o, BEERAKE (TUM) %Wﬁ%ﬁ% 1z
MREEZTRAEEZE, NXENBETERE

A, BREBRIFAELEN, BRI IIT{RﬁFééfE
MRENREREED, BEaRRREEL, mX
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BEAM takes off

IR 23]

pbavAIRIa

Bavaria has a long tradition in Aviation, with companies
like Airbus, Eurocopter, Grob etc. Which means also
Aviation oriented Universities like the TUM ( Technical
University Munich and large number of mid size
supplier companies. The Bavarian

Govenment  sup- ;
ported this by
the state owned
Company BavAlRia
which manages the
AEROspace clus-
ter. As Many eVTOL
companies ramping
up around Munich -
BavAIRia now has
the task to create the
right environment to
let then grow and keep
their leading role in this
booming part of the avi-
ation Market. On the fol-
lowing pages we intro-
duce BavAlRia and some
Bavarian eaviation players

SITUATION

By 2035,the world-wide market vol-

umeis expected to grow to 75 b$ for
emission free passenger transport. Meanwhile,
the fast-growing market for UAS is creating new
jobs especially in “beyond visual line of sight”
(BVLOS) operations in various fields of new
services. The Bavarian Government is support-
ing new developments in this future oriented
domain.

Bavarian Companies and research cen-
ters have developed world class solutions.

Bavaria has a long tradition in Aviation, with
companies like Airbus, Eurocopter, Grob
etc. Which means also Aviation orient-
ed Universities like the TUM ( Technical
University Munich and large number
of mid size supplier companies. The
Bavarian Govenment supported this by
the state owned Company BavAlRia
which manages the AEROspace clus-
ter. As Many eVTOL companies ramp-
ing up around Munich - BavAlRia
now has the task to create the right
environment to let then grow and
keep their leading role in this boom-
ing part of the aviation Market. On
the following pages we introduce
BavAlRia and some Bavarian elec-
tric aviation players.

BEREn

BN, £XFHMEHHIIEES
20355F51K750%7T, SR, R
BTN MR ENIEIMNRI
(BVLOS) HEIF &I FAERSRA

SEMFMETIERAM, AL, EEELFITEM

Under the Name BEAM (Bavarian NBUFIESS {EHIX/NE B AR SRAVFT AT,

etonomous Air Mobility ) A com- KRR, FEERFLMNAIELFIFHF

plete overview on the autonomous HMEHA H—LtH FKFRILHNEY, 5

eVTOL scene will be published at N RFEZ M LBN YL, HLt, BEIE

baVA|n\a

the beginning of 2019 EeETERSBRBLRTNE L €=
—NZHABEAM ( BIZFITBEG .
TATIVERR ) MABIMEESRY, EARITMNMNBRRIZANZMN ARz L ERA

B EE T TBMELCE NS bavAlRia e VAEIERFREEZFTNTS
HERERHTEEDN, T IXEANILEE, BT 2WFITARIENIU
2019F M RIIZIAFTIRS o, ZEKE R AREEASIGRIMNEER
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Consequently, these advantages must further be developed,therefore
test areas for practical operational testing are needed all over Germany.
The Bavarian Aerospace Cluster bavAlRia e.V. has been working for over
five years in organizing the UAS Forum in this field. Beside conferences,
workshops and networking events, they also managed the first German
UAS Test Rangeat different locations. It"s now time for shifting into sec-
ond gear. The experimental Airport Oberpfaffenhofen near Munich,
Germany Bavaria is a great asset, as it has testing experience with the
National Research Agency DLR including UAS applications from bavAIR-
ia members.

OBJECTIVES FOR THE EXTENDED TEST RANGE FOR UNMANNED,
ELECTRICAL FLYING (TUEF) IN BAVARIA

Building the pilot region for Air Taxis and UAS,a dedicated test range for
developing hardware, software and adequate procedures within a realis-
tic operations environment is fundamental. The following objectives are
essential:

. Development, testing and operation of UAS, Air Taxis and elec-
trical powered Aircrafts

. Components and procedures for safe integration into airspace
. Testing of new applications under realistic operational/ environ-
mental conditions

. Extending step by step exiting VLOS test area to BVLOS area

. Use of existing infrastructure and expansion with new features
for automatic landing / charging facilities

BENEFITS OF NEW TEST AREA

Bavaria and Germany, both benefit from this new facility the vast oppor-
tunities to improve existing and new business ideas. New ways of co-
operation between research, universities and industry, including start-
up companies, can flourish even more with the close vicinity of practical
test facilities supported by the local government. A strong interest for
partnership between industry, university and start-up companies exists.
Investment partners for infrastructure are also available.

NEXT STEPS

Currently, the analysis of requirements of future users is taking place fol-
lowed by the finalization of financial planning and funding. Furthermore,
discussions about installing a safe airspace of 60 km length is being con-
ducted as well as measurements for a safe integration and cooperation
within the existing airspace. New technologies using mobile networks in-
cluding 5G will be introduced.

bavAlRia as project coordinator invites all interested members of the com-
munity to join forces for the sake of developing a market for safe, un-
manned electrical air trafficworld.

bavAlRia, the Bavarian Aerospace Cluster is representing, since 2006,
over 300 members (75% are SME) in the field of Aerospace in Bavaria. It is
located at the Special Airport Oberpfaffenhofen, near Munich, Germany.
info@bavAlRia.net

www.bavAlRia.net
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TU Munich

TU Munich
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The Technical University of Munich (TUM) is in the center of the
eflight activites in Bavaria.

Professor Florian Holzapfel, head of the Institute of Flight System
Dynamics describes what is so interresting in the new technic de-
velopements :

Disruptive progress in various technological domains like compact high-
performance computing power for safety critical applications, rugged
high quality sensors - inertial, GNSS and air data, extremely low weight
carbon-fiber structures along with synergies with other domains like au-
tonomous driving or e-mobility with ever growing efficiencies, perfor-
mance and energy densities of motors, components and batteries sud-
denly enable new types of aviation just unimaginable a decade ago.
Electric planes, unmanned aviation and urban aerial mobility have a
bright future and a tremendous market potential - this is not only ac-
knowledged by technologists but also realized by investors and increas-
ingly also governments and regulators.

Besides the new technical possibilities per se, but this is a tremendous
chance also for small and medium size enterprises, new start-ups, re-
search institutions and universities — it offers the chance of a re-vitaliza-
tion of the overly consolidated aerospace landscape and a multitude of
high profile jobs in exciting high tech areas.

It is a great pleasure to see that especially in the State of Bavaria, many
small companies and research groups were able to attract significant in-
vestment from all around the world. This is a proof of the capabilities and
the know how in these new domains - apart from the classical players.
However, to be internationally successful and have long-term perspec-
tives, it is mandatory to have the possibility to test and demonstrate the
own products and developments under realistic conditions right at the
“home base”. With many new players on the field, it makes sense to
have shared testing facilities and a joint legal and operational basis for
testing. Beyond this, it is very important, that the test area is operated
by an independent institution with no competing commercial interests.
For this reason, we all emphatically support the planned test area
around the Oberpfaffenhofen airport, spanning via Landsberg/Penzing
to Mindelheim in the West and Kaufbeuren in the South, as a home for
a multitude of small and medium sized enterprises, research institutions
and university institutes. This allows us all to test and demonstrate our

REERAXZZEEMTMNEBMTERENFD,
ZARF ITHESRRARZEEFlorian  Holzapfel##%
AR R RARRIISAZL
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UAVs, electric airplanes and Air Taxis. There is no alternative as the compa- BEHE., 2T EENRE T AfizzE kR
nies are located in that area and we highly welcome the support of our prime R, Az +oEa RNz E, FE
minister and his government to make this happen fast. XiEs. BT R BEFEARTEMNNMKRERSIIMN

KA RIRSEMX — L BiR, #H—SlehzMinzE
AREUFRAVRIE R R o

TU Munich competence: Prof Florian Holzapfel
(left) and Prof Mirko Hornung (top)

Oberpfaffenhofen residents: eVTOL - Lilium (left)
And drone manufacturer Quantum (top)

Bavarian primus Airbus (left) Siemen—-RUAG
electrefied Dornier — 228 project (top)
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Gampus of Technology-the Future made in Oherpfaffenhofen
asto Park —Part of the e-tonomous AIR Mobhility in Bayern

R E—REEZES I
finZS Tl Bl —FF N B T ER 3

e
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Digitally connected, electric and autonomous flying: This is how many
people in the aerospace industry imagine the future. With Autoflight
X, Quantum system and Lilium, Oberpfaffenhoffen is already the lo-
cation for e-tonomous AIR Mobility. In detail, this means that the re-
search and establishment of air taxis is already happening around the
asto park. Above all, young innovative stationed companies as well
as established technology companies, which want to use the dynam-
ics of the location and to bundle their activities in the asto park, are
addressed

The Asto Park and the research airport in the southwest of Munich
are also officially the hotspot of the aerospace industry. In 2017, the
Federal Ministry of Transport has named Oberpfaffenhofen as one of
the twelve nationally important airports when presenting the air traffic
concept. The internationally renowned location is considered the cra-
dle of German aerospace.

In the meantime, around 8,000 sustainable jobs have been created
across the site. Innovative technologies in aerospace, satellite naviga-
tion, IT, mechanical engineering, robotics and automotive are devel-
oped and produced here.

In the immediate vicinity of the international aviation group RUAG, the
satellite manufacturer OHB and the DLR with its Galileo control and
robotics center, more than 80 technology companies have settled in
the Asto Park. The internationally operating companies in the Asto
park are u. a. the ESA Incubator, the aircraft manufacturers Dornier-
Seawings and Lilium, Telespazio, OHB as well as companies such
as AOA (Diehl Group), Dassault Systemes, Microchip, SllI, Mynaric,
Quantum Systems, Valeo, pro-beam and Coherent.
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A propeller conversion is one of the smartest investments you can make
for your aircraft. Hartzell Propeller Top Prop STC Conversions allow

you to upgrade to our innovative new designs featuring scimitar blades,
blended airfoils, and rugged structural composite materials. We're

pushing the limits of technology. Prepare for take-off.

Better take-off and climb
Improved air speed
Smooth operation and less noise

Most Top Prop kits ship within 3 days.
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Alarge electric car rally in Germany evolved
to the 3rd dimension this year. The eRUDA
(electric around the Ammersee Lake) elec-
tric car rally in southern Bavaria, Germany
was held from Oct.5-7th. This year they
were joined with a fleet of electric aircraft.
To the best of our knowledge, it may very
likely to be the first of this type of coordi-
nated event to celebrate electric mobility
both on the ground and in the air.

The annual eRUDA started in 2013. The route initially was
around the Ammersee Lake in the area. Over the years
with the growing interests in electric mobility and the in-
creasing performance of electric cars, the routes have
become more diversified to make it more challenging to
participating cars and to attract more attention. This year
there are several rally routes over the three-day event in-
cluding one stopover at Greiling airport on Oct.7th to join
a group of the electric aircraft.

When we arrived relatively late at Greiling airport, we saw
about 40 electric cars and a dozen electric aircraft. The
electric car fleet was dominated by BMW i3 and Nissan
Leaf, followed by Tesla, but there were some interesting
ones. There was a first-generation Tesla Roaster con-
vertible (the same model launched on a SpaceX rocket
heading to deep space this February), even a very rare
Volkswagen XL1 diesel hybrid super-efficient car (only
250 units produced). The electric aircraft fleet has a good
mixture with a C42 fixed wing, motorgliders, trikes, hang
gliders, experimental, and ultralight. The electric air-
planes on the site mostly represented nowadays com-
mercially available electric airplanes.

It is a little weird to be at a car rally and airshow which
was very quiet. Old-timer car rally and airshow goers who
go for the roaring sound of the high-power engines may
take a while to get used to it, but once you sink in a lit-
tle, you would find the beauty of such e-mobility gath-
ering. Without the noise and exhaust gas smell, people
can appreciate the cars better and enjoy the flying perfor-
mance better. You just have to be more careful wander-
ing around the apron and especially the flight line.
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This homebuilt airplane with single-disc electric motor from Geiger has good gliding characteristics.
XZRB BB DBHNER Geiger BB, BEERIFAIBHERE

All electric airplanes at Greiling made demo flights, show-
ing the practical capability of electric aircraft. Among
the electric airplanes on that day, many use Geiger mo-
tors which may be the most widely-used electric motor
on electric airplanes as of today. Geiger Engineering’s
founder Joachim Geiger told us at Greiling that there
are already over 60 electric aircraft projects flying with
their motors and many more are under development in-
cluding eVTOL model. The largest ultralight manufactur-
er in Germany Comco lkarus brought their electric C42
to Greiling and made multiple demo flights. The electric
C42 installs a 32-kilowatt (50 horsepower) electric mo-
tor from Geiger and has four battery packs 15 kilograms
each. Production versions may have six battery packs,
enabling flight times of up to 90 minutes. Even though
having less power than the Rotax 912-powered version,
the electric C42 did not appear to be lame in the demo
flight at all. The electric C42 made several low passes
each of which ended with steep climbs. The 32kw Geiger
motor costs only several thousand Euros. The number
of battery packs installed can be variable depending on
the budget and application, so flying an electric C42 can
be justified financially. There were also fun machines in-
cluding EGO trike and several hang gliders with elec-
tric motor harness. Combining MGM Compro motor with
high-performance ATO wing and light carbon fiber mate-
rials, EGO trike makes a high-end powered trike product.
Miloslav Novotny of EGO trike flew in formation with elec-
tric-powered self-launch hang glider, which was a very el-
egant and enjoyable view with almost no sound.

The Geiger double motor is
redundant throughout.
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The Tesla Roacdister: Elon |
Musk caught the eye |
with this first-generation £
e-car.
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An Ego eletric trike from the Czech Republic with almost three hours of range.

{#5%r Ego BB A=A EEMIE =)\

At Greiling it is really exciting to see that different kinds of
e-mobility are helping each other and developing hand-
in-hand. Just as Frank Anton, the head of eAircraft and
the initiator of electric aircraft development at Siemens
AG said, “the world is becoming electric, whether in the
air, on land or at sea.” We are looking forward to the eR-
UDA with electric aircraft again next year and perhaps
even an e-mobility event with electric cars, electric air-
crafts and electric boats altogether sometime in the fu-
ture. But if you are a more avid electric aircraft follower,
then you definitely should mark your calendar for e-flight-
expo, the largest electric aviation tradeshow and the
electric airshow which will have its 10th anniversary next
year, on April 10-13, 2019 in Friedrichshafen.
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Electric Aircraft Pioneer Calin Gologan will

lope and build a 2 seat e-trainer and a
seat passenger e-aircraft in Bavaria in

cooperation with EADCO and Chinese in-
vestment. A contract was signed in a meet-
ing with the Bavarian Ministry of Econom-
ics at the ministry in Munich in September.

At a meeting with the Bavarian Minister of Economic Affairs Franz
Josef Pschierer, Gao Shengli, Chairman of Zhonglan Aviation, Rosario
De Luca, Managing Director of SCYLAX GmbH and Calin Gologan,
Managing Director of SCYLAX GmbH and Elektra Solar GmbH, signed
an agreement worth 75 million Euros for a groundbreaking aviation joint
venture on September 18th 2018 in Munich at the Bavarian Ministry of
Economic Affairs. The three companies want to develop and produce
several electric aircraft, including the world’s first 10-seat electric

AT

10/ EEESHATRAL

FBE] SR BIR TS E SR R E B AR TS
REEADCOA IR E TEANRRE HEF LT
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SCYLAX 28 17E= Rosario De Luca

# Calin Gologan ERREBZEiT 7 &1EthiX

aircraft E-10, a 6-seat Demonstrator E-6, a two-seat electric training | .

aircraft, and a light unmanned solar powered glider that will operate
autonomously at high altitude.

At a meeting with the Bavarian Minister of Economic Affairs
Franz Josef Pschierer, Gao Shengli, Chairman of Zhonglan
Aviation, and Rosario De Luca, Managing Director of SCYLAX f?

GmbH and Calin Gologan, Managing Director of SCYLAX GmbH [+ =

and Elektra Solar GmbH, signed the agreement
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= : /Eiéktra One the;single seatiultralightihasibeeniflying since;2011*and has be_eﬁ
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For the past 6 years Elektra Solar, in particular
the predecessor PC Aero, has been designing
and building a family of solar-electric aircraft,
Elekatra Solar 28 &%HEHAIS PC Aero 2 g
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Though a start-up itself, Scylax’s founding companies have a vast experi-
ence in electric aircraft and aviation project. Scylax is founded by Elektra
Solar GmbH and EADCO GmbH. Founded by Calin Gologan,for the past 6
years Elektra Solar, in particular the predecessor PC Aero, has been design-
ing and building a family of solar-electric aircraft, including Elektra One, the
single seat ultralight which has been flying since 2011 and first presented
at e-flight-expo in Friedrichshafen in 2013. The latest version of Elektra One,
named Elektra One Solar is equipped with solar cells on the wing surface
as range extender. With the support of DLR’s robotics and mechatronics in-
stitute (RMC), these aircraft are now prepared for test and demonstration
of optionally piloted and/or unmanned operation, using advanced autopilot
and remote ground control station technologies. Professor Gerd Hirzinger
former Director of the RMC institute is a partner in Elektra Solar and will sup-
port the program with his decade long experience in automatization.
EADCO is specialized in project Management, R&D, structural and systems
design. EADCO'’s founder Rosario De Luca has been involved in numer-
ous projects in his aviation career such as A350, A400M, A330, A380, A320,
NH90 Eurofighter, Seastar and LEARJET 85.

Scylax plans to build the E6 proof of concept (POC) and to complete the en-
gineering of E10 in two years. Both designs will have two motors and pro-
pellers and can both be pure electric or hybrid. When being purely electric
powered, both are designed with a range of 400 km with currently available
battery technology. When using hybrid power, both E6 and E10 will have a
range of 1800km and max cruising speed 360km/h. Both E6 and E10 will
be STOL airplanes with a projected takeoff distance of 100m, climb rate of
15m/s, and landing distance of 200m.
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e-Flight-expo

e-flight-expo - 10th anniversary

eVTOL Approaching

BNk 10 FEKE ;| Ba)ESRRENEEIR

When the world’s leading GA Fair “AERO
Friedrichshafen” started the e-Flight-Expo
in 2009 it was the world’s first show for elec-
trical Aircraft. Last year the e-Aircraft filled
a full 6000 square meter Hall. Also the first
e-Flight-Show took place - with electric Aer-
obatics. For the 10th anniversary in 2019,
flying eVTOL are expected in the sky over
lake Constance.

s 0
iy nat b0

The refort of first e-flight-ex-
po in 2009
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People say time flies. With electric propulsion, time seems flying faster. Next
year will be the 10th e-flight-expo. When e-flight-expo was founded in 2009
by AERO and Flying Pages GmbH, it was world’s first and only trade show
dedicated to electric aviation. It seemed quite futuristic to even think about
electric airplane back then, if not too lunatic. In 2009 iphone was just two-
year old. Cell phones with keypad still dominated the market. Lithuania’s
LRTC rolled out the world’s first operational 4G mobile network on March
2009, the same month that year when Uber was founded. Mark Moore de-
signed the electric eVTOL called “Puffin” at NASA in 2009.

The Green Flight Challenge of NASA sponsored by Google was announced
at AirVenture in 2009. Tesla just began delivering its first generation roadster
electric car in 2009 and didn’t release its first auto drive function on Model
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In 2017 e-flight-expo held the world’s first e-flight-show .
2017 sFR TR A D T IR ERBHN CITERE

o
!
\ L

Planed for 2019 flying eVTOLs
2019 F5itHIBhEERMENE T

S five years later. DJI was three-year old and didn't re-
lease the first drone model until four years later. In 2009 Al
Gore’s environmental documentary film “An Inconvenient
Truth” was released three years ago which brought him
the Nobel Peace Prize in 2007. Chinese people didn’t hear
of the PM2.5 air pollution concept until three years lat-
er when the first micron bit index was released. Barack
Obama was sworn in as the US president in January 2009.
Angela Merkel has been the German Chancellor for four
years.

Since then, smart phones, 4G network, consumer drones,
electric cars, auto drive, ride sharing, air quality, extreme
weather have become prevailing commercial products
and social subjects around the world. Propelled by these
technologies and the associated changing mindset of the
market and the society, electric aviation has been evolv-
ing from “impossible” into “inevitable”. As a good indi-
cator of the market trend, e-flight-expo has become larg-
er and large in scale and finally took over the whole A7
hall with over 6000 square meters exhibition area at AERO
in 2017 and introduced the world’s first e-flight-show the
same year. As there are publicly announced several elec-
tric commuter and regional aircraft projects and over 100
eVTOL projects, some industrial and market insiders have
even began worrying about electric aviation overheat.
Angela Merkel is still the German Chancellor.

The 10th e-flight-expo will be held from April 10 to 13 in
2019 at AERO in Friedrichshafen, Germany. It will be a
good opportunity to celebrate what have been archived
in electric aviation in the past decade and to look into the
future. We are making great efforts to organize a histor-
ical event with the largest ever electric aviation expo in
terms of show plane numbers and diversity. Fixed wing,
eVTOL, flying car, and everything in between. We also ex-
pect more electric aircraft than even giving demo flights
at e-flight-show, perhaps even including eVTOL! After ten
years of hard work, now it is time for takeoff. Looking for-
ward to seeing you at the world’s largest e-flight-expo in
April 2019.

r i

EU Commissioner Violetta Bulc in the first eGyro 2015

EXERZR Violetta2015 fF{FIEEERBENIER
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Long way...

to electric Aviation eVTOL
and autonomous flight

FEins. BajERE

fEMBE T2

e global general aviation industry has developed over the years, the
General Aviation Manufacturers Association (GAMA) has been in the fore-
front of coordinating and providing leadership for new entrants, new tech-
nologies, and technology disruptions. Once GAMA was an organization
representing only U.S. companies but today, GAMA represents companies
around the world. GAMA expanded from several dozen members to cur-
rently over 110 full and associate members. We represent the global GA in-
dustry, with members in the Australia, Brazil, Canada, China, Europe, India,
Israel, and the United States. In addition to aircraft manufacturers also rep-
resents engine, avionics and component manufacturers and certain mainte-
nance, repair and overhaul companies and other service providers. Most re-
cently, in 2015, GAMA established a new category of associate member and
created a committee to address issues in the most innovative and cutting-
edge trends and technologies in the growing field of electric and hybrid pro-
pulsion and innovation and simplified vehicle operations.

Today, many of GAMA’s traditional member companies, along with new as-
sociate members, are charting a new path for the breakthrough technologies
that will revolutionize aviation as we know it. The GAMA Electric Propulsion
and Innovation Committee (EPIC) works to enable certified hybrid and elec-
tric propulsion and increased automation in general aviation design, pro-
duction, maintenance, and operations across key global aviation regulators.

The Electric Propulsion & Innovation Committee considers likely develop-
ments and technologically mature innovations which can support the grow-
ing safety and utility of general aviation. The committee focuses efforts on
creating an environment conducive to efficient design and production certi-
fication. Key technological considerations include:

. Hybrid/Electric Propulsion & Increased Electrification
. Simplified Vehicle Operation & Increased Automation
. Electric Vertical Takeoff and Landing (eVTOL)

. Electric Aircraft Infrastructure

SEMTFEELRMMBERTIESFN S (GAMA)
SR EMBANLMAORKWBEMRTILDS, BN
2015 FR B =58 ER S (EPIC) Lk,
BT GAMAMEXSENHBEMMEMRIELE,
EPIC piZLIRE LRSI T 50 SR LR, JIF
BRETHMMEFUAEEREL, HhBEaEESR
Bk, tEREBEHMCHDEIR, ETEIF
ZEFARRIEMMERRZET .

% GAMA BIE 4% BRAFIFHIMANGIERRE
UEEHET SELMMTERRARKAVR EMN
. GAMAMIBEHKEIFER S (EPIC) IERNS
BEMERRIIENE, KOERHENMEEBENNT
. BREMSEF R, NI IZR LA~
RN R fE R 4EIR SR ANE M EE TR,

EPIC ZREXFHRANREERBERIFARR
SHpAERBHIRACFH, XERABHTIESE
2B, ZZERSBHTEE— DB TH
AR B~ REMFEENRIFNE, BRZER
SEBXREERLE

o BEh/ 2BMHMNRRAREZBRSR

o BERRERBINBML R

o EFEERENE (eVTOL)

o BB RHLEMRNE
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GAMA presiden Pete Bunce spoke at EPIC meetin
GAMA EERISFIHITE EPIC ZR&SINLEHHE

ZERSESEEMMRIEREL T RIFRITEXE,
LABN AR KB ARRI Pl o

BN GAMA RRIRIEMB ALK, SZEMES
AT RAMBANHDEREMEENEIB TEEE
RIS TEXRME, FIUEEBKBM=RE (FAA) BI%
NFRIER FE 3B ILAR/N NI FTEESBIIER
MAFEBNANREFZNEMEE B K. GAMAE
FE T KRBT ANIE B H R AE E IR IR
#l, FF 2016 FKH T 16 SXEERBENTHAY
—RMEFERSEYE ( TEBLLE . https://gama.aero/
wp-—content/uploads/GAMA-Publication—-No—-16—
Hybrid—and—Electric—Propulsion—Performance—
Measurement=1.pdf). X FENEKHIBMAI—DK
BEETNCHEEESEBMN NNELEEREBE,
BIEEEENEF eVTOL BBINEEHENE,

ETHMNELRRTREZZAEN T THATHER,
MU EERNER, RIEELIN LR —AREER
SEWCHTEN, URRXTRE2REBENEN
B, B, SRFNERZ—EBNEEEEMERM
FHRERELEENK, ZMERMTFIZENEE
MEEEXEE, XRIRBRIRXTHE CITHMERE
IR CTIEREERAE. [T, BittRARRRHTA
RENEXRANERETHNER, SEMRTHE
BBt (Liion) FEFFHMHESHEHNXTERE
TEE/RETEL. IMBE. ERAEEBES, 5
W E 32 I8 RSB IT ATRIERV NS, (RIRREE R
Ett. E8EEEERRENLEINFAE.

GAMA event at EAA Airventure
GAMA £ EAA B RIEHREB ES&H 2R

This committee also maintains relationships with key research entities to fa-
cilitate the rapid industrialization of enabling technologies.

Since GAMA began efforts to support the development of electric aircraft
there has been significant movement in the regulatory environment to en-
able hybrid and electric propulsion and regulatory authorities such as the
FAA’s Engine and Propeller Branch and the Small Airplane Innovation
Branch are studying the expected path for the certification of electric propul-
sion motors and installations. GAMA has maintained a summary of the regu-
latory design environment to date. In 2016 the electric propulsion communi-
ty developed GAMA Publication 16 (https://gama.aero/wp-content/uploads/
GAMA-Publication-No-16-Hybrid-and-Electric-Propulsion-Performance-
Measurement-1.pdf) to provide a common operational context for aircraft
that utilize electric propulsion. One of the key issues debated during these
initial discussions was the development of appropriate operational reserves
for electric aircraft including both fixed wing and eVTOL.

Since we now have more experience and understanding of what is possible
and appropriate in the field, there is a need to revisit the common industry
agreement on what is an appropriate reserve requirement for these aircraft.
For example, one area where new requirements are called for is in the spe-
cific area of electric vertical take-off and landing minimum energy reserve for
aircraft design certification (as opposed to an operational minimum on a par-
ticular flight). At the same time, there is ongoing research into battery tech-
nology, including addressing the specific needs of aviation such as lithium
ion (Li ion) chemistries that prioritize weight-based energy density, flamma-
bility, and operational temperature, as opposed to the historical focus of the
surface transportation industry which prioritizes cost, volumetric energy den-
sity, and weight energy density.
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In addition to the significant research going on in the above areas, the indus-
try is also examining related areas such as charging and storage for electric
aircraft. There are broad efforts underway to address items such as charg-
ing systems, but broader issues like identifying power requirements within
traditional airport locations have yet to be broached. GAMA’s Electric and
Hybrid Propulsion and Innovation Committee is discussing key charging,
battery storage and equipment support issues which need to be addressed
to ensure hybrid and electric aircraft can operate efficiently within airport, he-
lipad and vertiport locations.

There is a consensus among key regulators that single engine electric air-
planes can be flown by single engine rated pilots. However, issues related to
specific training for electric propulsion and the appropriate rating and train-
ing for electric airplanes which may have distributed thrust are less certain.
There are designs which utilize a single throttle control (or potentially speed
control) for which multi-engine training wouldn’t be applicable but may cur-
rently be required.

Operationally as well, electric aircraft may not perform in ways which air traf-
fic control would expect as compared to traditional aircraft. For example, be-
cause energy onboard may be more limited, it may be necessary to slow to
best efficiency or range speed more often during IFR procedures and elec-
tric aircraft might be less able to accept changes to IFR flight plans that
would add significantly to flight time. It will be important to understand how
electric aircraft will be able to perform traditional IFR terminal and approach
procedures. It is important to identify any issues in following traditional op-
erational requirements or expectations as soon as possible so we can begin
working to mitigate these issues.

The electric and hybrid propulsion and innovation space has attracted huge
interest and several non-traditional high-tech, well-financed entrants who are
challenging our conception and definitions of aircraft, airspace, mobility and
other areas. As On-Demand Mobility (ODM) and eVTOL markets have be-
gun to mature, it is vital to understand these vehicles and future operations
in more detail.

Pipistrel Alpha Electro electric airplane has flown in
many countries around the world.
S S 2 B /RiEBE B EHESEHRAER

BARENHRNMIERS T LRI ITE, I
Sh, BnEs Al R ERRAR AR ST AR K U EE AN FE E R ANLAY
FEMEERA. XTRENDASEFBRRANIT
i, BRELERARREFIEHHEN, LUz
BAHRNEREBHEB CHAIEAFERK. GAMA
#9 EPIC ZRKIEHEMITICIFE I KB LAY
BZOM, BFERB. BiFR BXEERESE
LU RIZEN B E SHLBE B N 1. BEFHLEEIFM
THEBERITSNEE.

SEMENEMBRINE ITRERB KBTI
BRECEERARM T, BXTBH N CTEHI
FAENAINERZER], LIRS DB I BITIE
B RFIERFERSEE. BRSKBH IR
BE—HIsh T, T2 ERAIS R B
NEKMBENES, BHRIKE, SHRULEBIN T
AiE, SERHREZLMAT,

B YHIZE L BEEFSEERIEE, B SHAY
FEURRERANETS—F, LWUBRTEESRR, B
N EHIREBGRANCATHS, Teept e mAREN R
ZFEECITUERME, WEHATEELEREE
KRMARIRBTEEREE TR AL, BAF
DIBRB N SHAVURIEIEA G R FIRERERNZE
%, REMEXLEAREZAHSMERITHITRD S
B, LAMEFAIBER R RRRIX e,

NI MNADRFEREANAIRAFEEZWS TH
BRAXRE, —EERUSHIFESHRAEER
SFBEENEIBELRKRGHD, XES5EFR
PEFRMNXT ENRIT ZHEE, B HAFAE
MERMSFEN. EERFRES I (ODM)
eVTOL BEERREHIHEHE LM, RNIER
XLFHFNAERHEIZES XM ESITNEER,
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Pipistrel flight simulator uses VR to
provide a realistic training environ-

ment on the ground at low cost.
IRIE SNSRI EERWRA VR &

AREEFSHEI TSN

BOUCENT DEXFRIFM =LV E R B, EE
S5z REXFNZEM=EVRSHNTE
HfnEdE, SMNEERATRENGR, FEXLIF
EREWAIEZBMAFINEMAD RS, MEE
REFRIZEMERERN. Ha0, BEBHNERHE
BT ER, ¥FZ EPIC B RPAMIEER R IZIR T LB
N, IIBEREXXELHTHFR, MRXEXAR
HCHARZIR ITH IR T EA AR K 218, =8
HNEIBBESAKEBNM, BERNTERNIRE™IR
HIptsk, AEEERAEETERRUREDLEESE
HWEHBNK. B eVTOL BB A& SHl—FFia
RerIrgEd= gt T, BEEHEEM, X
FABMRA BRI AR E TR RN CITRIXE

)
ZZo

EXXPFHH L, FAABUREABREZRITNTER
MiRiE, RAEREETFIAZRE I ADS-B
Out ZEBRERFEIFT 2020 F32HSLH.

I, BES5FEA—HREEL, LN 4G 5G6
Bahi@ifla o aERE M AARR B = AT BB IR R,
— IR RER ZFABNR BB ZERIHNTT, AEEER
RE, —BHRABEELRNATIELENR, B8
BELEM EXIFREEE R TIE.

B SNNREANEZ—RMRER, BALBREVE
FRAXTENNEEREBIERNAARIMFT. It
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ZMNARBIEEERY, FESEMTILEMEE
NS REEBEMRABH N, FLAREFIHRIE
BAXFUEERT. XREKEMA SO
I, GAMA XITEER S [SUZAR AR RREIR R
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Non-aviation, non-traditional companies like Uber and Amazon, along with
industry giants like Airbus, Boeing and others are devoting much effort and
resources into developing not only new vehicles and propulsion systems,
but new business models as well for aviation. For example, many members
of GAMA’s EPIC are developing electric aircraft which may enable new re-
gional markets because of the efficient nature of electric operations. The
potential growth and higher airspace density of the electric aircraft sec-
tor threaten to upend the traditional model for air traffic control, even af-
ter moving to a satellite-based system. While low density operations of
eVTOL and regional aircraft can initially increase in uncontrolled airspace,
over time these aircraft might reach a level which no longer allows for visu-
al separation.

Further, it is likely that key regulators such as the FAA will be hesitant to take
on new air traffic control infrastructure just as the decade long ADS-B out
mandate is nearly completed (2020).

There are those who are thinking outside this box, however. For example,
4G & 5G mobile network services might provide a backbone for voluntary
aviation networks which could supplement visual operations initially and
which could enable more complex operations once the benefits of such a
voluntary network were proven out.

Given that one of the key benefits of electric propulsion in aircraft is its en-
vironmental sustainability, it is also important to undertake research related
to the life-cycle cost of the electrical energy which will power electric aircraft
of the future. These life-cycle analysis (LCA) studies could be very useful to
enable the expanded operation of electric aircraft in many markets around
the world and potentially in justifying fiscal incentives and improving public
understanding of, and support for, sustainable aviation.

It is an exciting time in the general aviation industry globally and GAMA is
proud to be leading the way.
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ultralights, microlights, LSA, gyrocopter, ul-helicopters, &E Amgﬂ@m

certified aircraft, kitplanes, trikes, ultralight and certified
gliders & motor-gliders, VTOLs and multicopters, instru-
ments, engines, propellers and accessories.

s d LA 2 LS

\ d'achat HORS-SERIE

Buyer's Gui

’ i
* The World Directory of Light Aviation 2018/19 is available #pomlis ,
. . i 4 AVIONICS > - MOTEURS + INSTRUMENTS 4 HEUICES
in four languages: English, French, German and Chinese. # GPS & more! 4.mms+wwmwi5+l’5—-

* The World Directory of Light Aviation 2018/19 is also avail-
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able online www.flying-pages.com. : - F e
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Free Flying
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p/in(China

Electric Flight -
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The Icare Cup, the largest free flight event on
the planet and one of the largest aviation event
altogether, has just been held for the first time
in China. The cooperation between Icare Cup
and the Chinese market may very well help
promote free flight sports. China is already
s one of the big world markets for paragliding
'~ sports with more than 8000 pilots or the 6th in
the world after the alpine countries (Germany,
France, Switzerland, Austria) and Japan.
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Free Flying
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Festive recep-
tion for guests
from abroad.

B ERIIRIDEE

Alexander
Voronin from
Ukraine’s AEROS
has been suc-
cessful with his
trikes on the
Chinese market
for several years.
55= AEROS
MAO=RAEMN
Alexander
Voronin TE£8TM AR
g, ZAF=R/
BERETGIHEE
HS

LI

LIRS v e

il

Chinese Icare Cup contract was signed in September
017 between the French organizer and the Chinese
partner. Initially Tsingtao, a large coastal city of 9 millions
inhabitants located halfway Beijing and Shanghai, was
selected as the host city. But everything changed and fi-
nally, we find ourselves in the mountains, in a small town
called Qilian, a very different place.

It was a long trip to Qilian. We took the flight from Paris
to Beijing, then an inland route to Xining, the capital city
of Qinghai province, located in the very center of China.
Then another 6 to 7 hours by bus to Qilian, which host-
ed the first Chinese Icare Cup. Just above Qilian, there
is a real “arena”, natural and perfect. A circus of alpine

FREREER ¥T BT 1974F 83 T8, 5598
fEi£ESaint-Hilaire flLumbin AILLXZTT, K512
KB RITR. BIFrETINIARSIN. KE0SELL
k, FESHER VTP EERENRES MM
HHEFEFE R KRB ML T KGR AIE
NERCBARES, ¥TENthaEENe. B
—HRELE. BEXL. A5k, BEYTRESS
inzes, URFEZENSENNERTE. F+
BER MTTREBNTEIRE ‘BA” thE, X
eI F TP R ESNS, BAPHN=RE T
RMNAD REFENENTES N, B ITEMBCHT)
FEANSHENER, AMRTRIEKIINEZR .

2017598, E5REBMERS EZEFRTISHE

R T TEZSET SN, HEBEITHSIARK
H, 2EREER, $THRERFENNSENE
W, EMEASMSIHERBER YTRIA—IK. 5
28, MBELNEBR S TRITERT ik, XKk
MR 7 RITHRIMEN, BR T $TRIAISE
&5, BRI XBKR4100K, EEH
1ER3000K . XEEXRZARIE CHIIEE I, 274
MELEERERE, BRENZSHE VTRA DI
B, EXEFE2ERAE SBRIEFERRIHEE
FIRAVERIRE, BEAI WTRMEWFIRA
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Free Flying
H AT

track.

SREEEM Silent HA=MHE, KA ATO 2FHEA. BFNERT
Kb, FeEfEiakERitReE

Well traeled: the Silent Dragon Trike from Germany with the AIR
wing. With the small wheels, there were problems on the rough

==\

FIPISTRZL

Motorglider at 4000 meters. Pipistrel China showed its motor glider Taurus
4000 ¥KiBiLMshHiEHN . REPELDBREFNHBHRNET=ELEND

E-Drive, complete drive train from a single source!

E-Drive Power in consequent Schematic full redundant duplex drive system
redundantly performance.

We are delivering a complete plug and
play drive set, motor, motorcontroller,
interface, battery, charger aso.
developed by ourself.

We provide a high qualified consulting
for integration in your application.
Lightweighted, reliable, free of CO2-
emmission, ecologically compatible.
Motor sizes from 12,16,32,40 kW c.P.
@ 4kW/kg.

Batteries plug and play scaleable up to
8 Packs/Drivetrain.

GroBe Wiese 4 Fax:  +49 (0)9545 44154-78
o o 96114 Hirschaid E-Mail: jgeiger@geigerengineering.de
ENG’NEEE!NG Germany Web: www.geigerengineering.de

Geiger Engineering GmbH Tel.: 49 (0)9545 44154-80
EIGER ax




Free Flying
A kAT

pastures, surrounded by pretty rounded grassy mounds.
We were at 2800m high in altitude which will pose a lot
of problems of adjustments to paramotor engines! The
planned takeoff of the paragliders is 1200 meters high-
er ... So at 4000 meters one can only imagine! Curiously,
no one will felt bad, we will need to be careful not to get
too agitated.

At Qilian this year there were wingsuit jumpers, para-
gliding acrobats, motorized balloon, all Parabatix staff of
Pascal Campbell-Jones and his team and 5 competitors
in paramotor slalom. And also 5 paragliders of Grenoble
University Club (the GUC), who will build their disguises
on the spot. In all, about sixty European representatives
including exhibiting professionals, a hundred Chinese pi-
lots, paragliding, paramotor, which should be considered
to be success for the first year.

Among many other things, the first Chinese Icare Cup
surprised visitors with the presence of an eVTOL, the e-
Hang 184, which is a manned full electric vertical takeoff
and landing aircraft. It will be beginning of the integration
of electric aviation into the Icare cup in China. The orga-
nizers mentioned that there will be more electric aircraft
next year. Free flight together with emission-free electric
aircraft will certainly bring more fun in a quiet and envi-
ronmentally-friendly way to Icare Cup.

2018 ARIBET-hEMERR $TTHREATEZER
TIRHTERR $IT T ERIRRAVEHRE, RET YT
FE. YTRRWRET. YTEMNRE. AR
FORERREL MR, KE10Z P ERMIBXA
2002 B VTR BEEANELFHIT T HITEE . (Y
7. BECRT. BRIKHTRESZSHIAN IR
o AR AT RIIMRMEIRSHITETER, WA
R AR AR, B PEREARFE
m=a, MEEREFVETENESKEREEEE
YERERE S

HEEEEEA LMFETRI T, EREEDNRX
EIR MTHIREIN T SRMERE, (21843 AR
MEIEEMT R LT, A ITRHR T BT
TR, B, SENFETRIER YTHRBEH
THUEA—IE I RTAS, SHRBHMTELRE
TR AN &N Ril&ESKF . Bz
HfnE WS LR REENR AT HIA R
B, HAH. [ESNNESHETRE $TD%
LREMBER CBREINER7TELES, HRIES
EFEBEN NP EITZSBH=AEMNN PR,
SINITHREMNTS SEEELBHNES, B
m=REFATSIER YT NEESBMRETAS
Z—, BEFRENETSHER YT EEESHE
SN, ILAREAR T SRR
FAHER B,
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Free Flying
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The heart of the Coupe Icare, the fairing flying, came in
China not too short -despite 4000 meters altitude: a pan-
da at the start.

FRIZHCTPRERMAEMREML T, BIER 4000 KiviE
RBEREEECTHRE, X RERRNBENSEESEY

e —

the Chinese eVTOL ehang 184 also showed up
{Z6nkY 184 HABHSBHER CNECTHEHN—ARR

|

... and a cock at the landing. Some pilots came with
| disguise from France.
BRAEAABHENRIERASR, CTREEZEE

There was magnificent firework display at night.
LT AIRERE
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Editorial
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Global effort
SN BIELE

BEBEFE VTR NWEINERRE TR evToL) £ 21
HEMRE- MR ZENRAFBENMEHER
tlEr. Ak, XRBEXFBHAELERIAINIES S
FZENMED VLR A FIEINZE R AT F.
me, BESHESUREEEI M RBEREN.EE
tr, Eit, EEMEHNRIIBEBIRFS KT BFIEFAE
bt XTI B &1, BFUFIEEEN R SLI Lik AR
FEMEAGE, $HIEEMBRER, ZRAMEE
ﬂ%ﬁﬁ*?ﬂﬂuﬁfﬁmmm%%om%uﬁa
MEIMEREMINERNTIEEAN, EHakM, M1
AIEIBA A R EBTR EIFRL, lﬁm%—AﬁEEﬁ% =354
Ih, M ABERAFHKE, MIEEEMIIREHIL,
OFEIRBRENAS. BESREIMEHNES
HXEERMEHEHS, AAFERNZRHE
B AENIT. XERKNEMSZHFZ I ERERS)
MEEHNEE, S8FECTRMER AERO BMER
e-Flight-Expo FEZNAT B L FEE IR R L CAFE
ESSHIMTitE, URRNSHRFECEM™
B B HE EFEE SN ERE M TR RATH
E R B BLE €Y I3 T e-Flight-Journal ((FE BT )) 2%
EX— TR RS, @it g R a7 _EikiEx
B& LEESR. RINBEFEREHEESLNEX
wig, HEAMEEREECEMBEBENEXER, Bt
AR ERAEEAHERPETLERNR.

HREATLOEN, RikEXFHRLNESE, mHE
FEWHENEEERE WINERBERIRTEREE
TRERZE, 7RBREZEZBADNMESRIPH
WHZH, EXNEHRAERE, AR EREFHE
MBI LAERERR, SEFSHER.

e development of autonomous flying eVTOLs aircraft is

e first disruptive moment of aviation in the 21st century.
Expertise of the top engineers in many fields are needed as
a collaboration with the authorities around the world. As au-
tomation and electrification are main targets in all other fields
of transportation - the way to the success is also marked by
cooperation with these other fields. Electrification and com-
puterization are the keys and automation helps to implement
this new technology in potential business cases with an econ-
omy of scale.
If you watch the teams of the most promising projects, they
are all very international, because if you want the best in your
team - you do not look for the nationality, you just look who
is the best. As new developments in the connected field are
happening around the world, networking between the best
heads and projects is more necessary than ever. That's why
we organize or support international Meetings like AERO / e-
Flight-Expo in Europe, Oshkosh-Cafe-EAS in US and why we
founded the eFlight-Forum in China. That’s why the interna-
tional Team of eFlight Journal (eFJ) is providing this commu-
nication platform. On the internet and printed for special oc-
casions like the events above. As we think China is one of the
largest markets for these rising Green Technologies- and as
a courtesy to our hosts from Z-park Alliance, this issue of eFJ
is for the first time is bilingual English/Chinese and published
in a cooperation with Flying China, Chinas first independent
GA Magazine.
In times where not only politicians praise nationalism, the de-
velopment of the new autonomous eVTOL, proves that in-
ternational cooperation can solve the international problems
of transportation and ecology much better than any nation
alone.

Willi Tacke

Xin Gou

ATEERKDEITH 2018 EFRE M ZTILIE,

WEBZES—EIE

Together with 2019 e-Flight-Forum, there is also a special edition of "e-Flight-
Journal" in this edition. Please flip over to another side to read.
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