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1. Introduction 
The smart reader may have already deduced what this paper is about based on the title 
and my habit of writing about electric mobility. Extra clues might be if the above soaring 
electric parts are Lithium Nickel Cobalt Aluminum Oxide (a.k.a. NCA) Cathodes and 
Graphite Anodes, and noting this is the preferred lithium ion chemistry that Tesla uses 
for their various automobile models. However the "Flying" probably tips you off that we 
are not talking about grounded electric vehicles (EVs), but instead the flying variation 
(and not Elon's new Roadster with SpaceX thrusters, assuming these actually work).  

As I started researching this paper I quickly determined that there is a surprising range 
of flying EVs that transport humans (as opposed to unmanned aerial vehicles (UAVs)) 
that are starting to enter various markets, and that is what this paper is about. 

2. Patience! 
With the whole auto industry pushing lithium chemistry to evolve increased energy 
density, power output, etc., it is just a matter of time until these will be much more 
suitable for aircraft than they are now. However entrepreneurs developing state of the art 
products are not known for their patience, so they are looking for niches and 
technologies that will work NOW, and these searches are starting to yield results. The 
following subsections are each about a particular niche, and battery-powered flying craft 
that exist or are being designed for each. 

2.1. Short Range Small Passenger Transport 
"Small", for this category, could cover a wide range, but since there is only one electric 
aerial passenger vehicle (hereafter EAPV) that fits in any reasonable range for this 
category, we will let it define the metrics for now: nine passengers and two crew, a range 
of 560 miles at around 270 mph and at an altitude of around 10,000 ft. Currently each 
EAPV costs $4 Million. A small U.S. airline has already ordered "double-digits" of these. 

Her name is Alice (picture below). She is made by a company called Eviation. The first 
link below is to their site, and the other links below that are sites from which I collected 
the above information. After showing Alice at the recent Paris Air Show, Eviation plans to 
begin test flights later this year (I believe in the U.S., possibly in Moses Lake, WA), 
leading to deliveries in 2023. 

https://www.eviation.co/ 

https://en.wikipedia.org/wiki/Eviation_Alice  

https://electrek.co/2019/06/18/eviation-electric-cape-air/  

https://www.eviation.co/
https://en.wikipedia.org/wiki/Eviation_Alice
https://electrek.co/2019/06/18/eviation-electric-cape-air/
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2.2. Small Training Aircraft 
Pilot training is expensive: just a private pilot's license can easily cost over $10,000. A 
large part of this expense is all of the avgas you will burn in a small training airplane. 
This is for several reasons: 

 Most of the training is with two people on board (you plus the instructor). 

 There are lots of repeated touch and go's (landing an aircraft, reconfiguring it for 
take-off while the plane is still rolling, and taking off). The landings don't burn 
much gas, but taking off sure does. 

 Avgas (where I live in Livermore, CA) is around $5 or $6 per gallon. 

 Current avgas powered trainers (Cessna 172s are frequently used and these 
were first flown in 1955) are old and inefficient. 

Also there is the amortized cost of small airplane use, and all of the maintenance for civil 
aviation craft. 

Even a small (2-person) EAPV, with a limited range will work really well for pilot training, 
and initial and recurring costs are much less than avgas-fueled small airplanes.  

One other REALLY big advantage (the CAPS are because I live in the flight path of the 
Livermore Airport) is that they are relatively silent. Avgas-fueled airplanes, not so much. 

The subsections below describe small, limited-range EAPVs that seem to be a 
reasonable fit for the pilot training role. The final subsection below has a possible issue. 

2.2.1. Bristell Energic 

This two-person trainer is a joint development of BRM AERO, Ltd of the Czech Republic, 
and H55, a spinoff of the Solar Impulse Foundation (Swiss). The foundation was the 
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organization that built the Solar Impulse and the Solar Impulse 2. The latter completed 
the 26,000-mile first circumnavigation of the Earth by a piloted fixed-wing aircraft using 
only solar power (in 2015 and 2016). BRM AERO provided the airframe (it appears to be 
a version of their Bristell Classic). I believe that H55 is providing the power components 
and integration. The specifications follow.1 

 Max power: 120 hp.  Max continuous power: 87 hp. 

 Battery capacity: 50 kWh  Max endurance: 90 mins 

 Charge time: 1 hour  Payload: 440 lb. 

 Maximum takeoff weight: 1,875 lb.  Climb Rate: 900 ft/min. 

 Energy cost 1 hour flight: $7.00  Price: TBD 

 

2.2.2. Bye Aerospace eFlyer 2 

Denver-based Bye Aerospace is a company specifically created to manufacture EAPVs. 
Although the initial focus will be on a training aircraft, this design is also intended to 
address the market for short-range civil and commercial small aircraft. The initial model, 
eFlyer 2, is currently undergoing FAA testing. There will be a follow-on model, the 4-
place eFlyer 4. The following are some details on the eFlyer 2, (and an image) which 
were gathered from several sources.2 3 4 5 

 The base price of a two-seat eFlyer is $349,000, while a Cessna costs around 
$438,000. 

 Bye Aerospace is the first electric plane to apply to the Federal Aviation 
Administration for certification as a training airplane. 

 Even before getting the go-ahead from the FAA, the business has received 
orders or is in the process of making agreements for about 600 planes. 

                                                 
1 H55 Website, Products, https://www.h55.ch/products  
2 Bye Aerospace web site, eFlyer, https://byeaerospace.com/eflyer/  
3 Wikipedia Article on "Bye Aerospace eFlyer 2", https://en.wikipedia.org/wiki/Bye_Aerospace_eFlyer_2  
4 Judith Kohler, The Denver Post, " Colorado aviation company aims to usher in new era with electric 

planes", June 20, 2019, https://www.denverpost.com/2019/06/20/electric-plane-bye-aerospace/  
5 Hannah Mason, Composite World, "Bye Aerospace expands eFlyer operations to larger hangar", 3/29/19, 

https://www.compositesworld.com/news/bye-aerospace-expands-eflyer-operations-to-larger-hangar  

https://www.h55.ch/products
https://byeaerospace.com/eflyer/
https://en.wikipedia.org/wiki/Bye_Aerospace_eFlyer_2
https://www.denverpost.com/2019/06/20/electric-plane-bye-aerospace/
https://www.compositesworld.com/news/bye-aerospace-expands-eflyer-operations-to-larger-hangar
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 Operating cost is $40 per hour (vs. $150 to $200 per hour for comparable avgas 
fueled airplane). 

 eFlyer 2 is equipped with a motor made by Siemens which is 95 to 98 percent 
efficient, It weighs 57 pounds, compared to 350 pounds for a conventional 
plane’s engine. This motor has a takeoff rating of 120 hp. and 94 hp. continuous.  

 Utah-based Electric Power Systems provides the 92-kWh energy storage 
including battery modules, management and distribution. 

 During the last decade, the capacity of the batteries has gone from 100 watt 
hours per kilogram to 260 watts per kilogram. 

 eFlyer 2 is made out of carbon composites and has one-half the aerodynamic 
drag, one-half the structural weight, has a higher top speed and climbs faster. 
This is vs. a Cessna 172 which is currently a popular training aircraft. 

Regarding the Siemens motor, Siemens is in the process of selling this business to Rolls 
Royce.6 

Performance  

 Maximum speed: 155 mph 

 Endurance: 3.5 hours 

 Maximum glide ratio: 20.6:1 

 Rate of climb: 1,050 ft./min. 

 

2.2.3. Differences 

As pointed out above, EAPVs are less expensive to operate than avgas fueled light 
airplanes, but there are some issues that need to be resolved for the training mission. 
Mainly these are the differences between the two designs. If a pilot is trained on one of 
these designs, will he or she be certified to operate the other? One of the principals in a 
firm introducing one of the above EAPV designs proposed that any additional 

                                                 
6 Ryan Austin, Charged Electric Vehicle Magazine, "Siemens sells electric aircraft propulsion business to 

Rolls-Royce", June 25, 2019, https://chargedevs.com/newswire/siemens-sells-electric-aircraft-propulsion-

business-to-rolls-royce/  

https://chargedevs.com/newswire/siemens-sells-electric-aircraft-propulsion-business-to-rolls-royce/
https://chargedevs.com/newswire/siemens-sells-electric-aircraft-propulsion-business-to-rolls-royce/
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qualifications be obtained using flight simulators. These would also allow additional 
qualifications for any new aircraft via this much less expensive method, either 
exclusively or in conjunction with one or two check-out flights with a qualified instructor. 

2.3. Air Taxies 
Air taxies are basically drones that carry passengers. These are also known as 
Autonomous Aerial Vehicles, or AAVs, but this category includes drones that do not 
carry passengers. They all seem to use multi-copter designs. One of these designs 
(EHang) uses a four-armed, eight-propeller design for its single passenger craft and an 
eight-armed, sixteen-propeller design for its two-passenger EAPV. 

A few of these designs are near production (most notably E-Hang, Volocopter and Kitty 
Hawk), and the first commercial use of these will probably be in Asia (China, Singapore) 
and New Zealand within the next few years. Do I believe these will really happen in the 
next few years? You better believe it. Many very smart individuals and very large 
corporations are betting on these in a big way. Subsections below have details.  

2.3.1. E-Hang 184 and 216 

This is a Chinese firm that collaborates with international partners. Their Web-site (link 
below) says E-Hang's business is making AAVs, both unmanned and people-carrying. 

https://www.ehang.com/ehang184/index  

For the unmanned variety of drones, I found two models: 

Ghost Drone 2, http://ehang.com/param.html  

Falcon B Series: https://www.ehang.com/bat/   

Also, if you have seen videos of thousands of drones lighting up the night sky with 
images, I believe this is E-Hang (link below). 

https://www.ehang.com/formation/  

As far as their passenger-carrying designs (air taxis) they have a one-passenger model, 
the 184, and a two-passenger model, the 216. The former has 8 props on four arms, the 
latter has 16 props on eight arms, and there is an image of the 216 below. 

 

https://www.ehang.com/ehang184/index
http://ehang.com/param.html
https://www.ehang.com/bat/
https://www.ehang.com/formation/
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E-Hang has also publicly demonstrated these air taxis (I believe the above picture was 
taken during one of these demonstrations). 7  

E-Hang has collaborated with Austria’s FACC AG to prepare their air taxis for mass 
production.8 FACC is a specialist in composite components, and includes Airbus and 
Boeing as clients. Per the above reference, "By the end of next year, FACC will have 
produced the first batch of 300 units on its Austrian assembly lines. 

The 216, which sells for 300,000 euros ($334,000), can currently fly for … 44 miles at 
speeds of up to 160 kilometers an hour (100 mph). In addition to urban shuttle services, 
it could carry tourists, serve offshore oil platforms and provide support flights after 
natural disasters. The seating area could also carry cargo. 

"EHang, which has already logged 7,000 flight hours with prototypes, has several 
thousand pre-orders …, and is developing a test range with FACC for flights in Linz." 

2.3.2. Volocopter 2X 

As if to one-up the E-Hang 216 (OK, two-up), the Volocopter 2X has 18 props with what 
can best be described as snowflake-in-a-circle arm design (image below). 

 

Volocopter GmbH (link below) is a German company that has several other differences 
vs. E-Hang. Instead of just focusing on autonomous flight, "The technical platform is 
extremely flexible and permits piloted, remote controlled, and fully autonomous flight." 

https://www.volocopter.com/en/  

Second, when it comes to air taxis, they have a much broader vision than just the EAPV. 
One of the principals of the company, former Formula One world champion Nico 
Rosberg, explained in a recent interview: " 'It's not in 10 years' time, it's at the end of 

                                                 
7 Pia Bergqvist, Flying, "EHang Demonstrates Autonomous Flight to the Public", April 16, 2019, 

https://www.flyingmag.com/ehang-demonstrates-autonomous-flight-to-public/  
8 Richard Weiss and Stefan Nicola, Bloomberg / Yahoo Business, "Flying taxi startups target Asia debut 

using European technology", 24 May, 2019, https://sg.finance.yahoo.com/news/flying-taxi-startups-target-

asia-debut-using-european-technology-100310866.html  

https://www.volocopter.com/en/
https://www.flyingmag.com/ehang-demonstrates-autonomous-flight-to-public/
https://sg.finance.yahoo.com/news/flying-taxi-startups-target-asia-debut-using-european-technology-100310866.html
https://sg.finance.yahoo.com/news/flying-taxi-startups-target-asia-debut-using-european-technology-100310866.html
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next year that it will be commercialized,' Rosberg tells CNN's Supercharged. 'In places 
like Dubai, Singapore and Germany. 

" 'It's just phenomenal because this is going to revolutionize the way we move and it's 
going to decongest cities as well because we can quite easily use the airspace much 
more.' 

"Taking off and landing vertically, the vehicle will offer a higher degree of safety, the 
German Volocopter company says, and will drop off and pick up passengers and swap 
batteries in 'Volo-Hubs' and 'Volo-Ports. 

"The Volocopter is based on drone technology and the batteries will be swapped by 
robots before continuing each journey. It aims to carry 100,000 passengers per hour 
across the world within the next 10 years."9 

Also, Volocopter has some pretty powerful backers, like Intel and Daimler.10 Furthermore 
their first flight of a sixteen-prop, manned multi-copter was in 2011. 

2.3.3. Kitty Hawk Cora 

No, the Kitty Hawk Corporation is not in North Carolina. It's in Mountain View, California. 
That's probably to be near its primary investor, Larry Page. Larry's day-job is CEO of 
Alphabet. He and Sergey Brin cofounded Google, and Alphabet is Google's parent 
company. At last count (2018) their annual revenue was about $137 Billion. 

Kitty Hawk's EAPV is named Cora, and it's a hybrid. It takes off and lands vertically 
using 12 props, but flies using a larger pusher prop, plus air foils (wings). Go through the 
link below to Cora's site, review the home page and click on "Our Journey" for more 
details. As you will see on this site current final development and testing of Cora is 
taking place in New Zealand. An image of Cora is on the top of the next page. 
https://cora.aero/  

Per the source referenced at the end of this paragraph, Cora has a range of 62 miles 
and a top speed of 110 mph.11 

Kitty Hawk Corp. recently formed a strategic partnership with another large company 
with deep pockets, especially for the aircraft industry: Boeing. Go through the link below 
for more details. https://cora.aero/boeing-kittyhawk/  

One other detail. Cora is not the only EAPV Larry Page is building. Go through the link 
below for details. 

https://www.theverge.com/2018/7/19/17586878/larry-page-flying-car-opener-kitty-hawk-
cora  

                                                 
9 Matias Grez, CNN Supercharged, "Volocopter: The world's first flying taxi, coming to the sky near you 

soon", June 7, 2019, https://edition.cnn.com/2019/06/07/sport/volocopter-air-taxi-green-travel-nico-

rosberg-supercharged-spt-intl/index.html  
10 Sean O'Kane, The Verge, "Exclusive: Volocopter’s air taxi takes flight for first time in the US", Jan 8, 

2018, https://www.theverge.com/transportation/2018/1/8/16866662/volocopter-flying-taxi-first-us-flight-

intel-ces-2018  
11 Transport Up, " Kittyhawk Cora", https://transportup.com/kittyhawk-cora/  

https://cora.aero/
https://cora.aero/boeing-kittyhawk/
https://www.theverge.com/2018/7/19/17586878/larry-page-flying-car-opener-kitty-hawk-cora
https://www.theverge.com/2018/7/19/17586878/larry-page-flying-car-opener-kitty-hawk-cora
https://edition.cnn.com/2019/06/07/sport/volocopter-air-taxi-green-travel-nico-rosberg-supercharged-spt-intl/index.html
https://edition.cnn.com/2019/06/07/sport/volocopter-air-taxi-green-travel-nico-rosberg-supercharged-spt-intl/index.html
https://www.theverge.com/transportation/2018/1/8/16866662/volocopter-flying-taxi-first-us-flight-intel-ces-2018
https://www.theverge.com/transportation/2018/1/8/16866662/volocopter-flying-taxi-first-us-flight-intel-ces-2018
https://transportup.com/kittyhawk-cora/
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2.3.4. Alaka’i Technologies Skai 

This pony definitely has several really interesting tricks verses the above EAPVs. Frist of 
all its primary energy storage system uses a hydrogen and a fuel cell. This means: 

 400 mile range 

 Really quick refueling 

 Much larger than the above air taxis. 

Regarding the latter, it can carry five people plus cargo/luggage, or be reconfigured into 
an air-ambulance. As an autonomous cargo carrier it can accommodate up to 1,000 lb. 
Because of this craft's flexibility, I've put two pictures below 

 



 

9  

 

 

Some other details: 

 The Alaka’i Technologies (hereafter AT) has some heavy-hitters:  

o Skai founder Brian Morrison developed and demonstrated the world's first 
Fly-By-Light equipped aircraft. He also helped to develop the IRIS Flight 
Data Monitoring system – which decreased accidents in aircraft equipped 
with the system by 4 times. 

o CEO Steve Hanvey was a test pilot and program director for the Apache 
helicopter, and was VP of Engineering at Beech Aircraft (now 
Beechcraft). 

o In addition, Morrison, Hanvey and Skai Director Dr. Bruce Holmes were 
key players in NASA’s AGATE program (Advanced General Aviation 
Transport Experiments). In fact Holmes, as NASA senior executive and 
chief strategy officer, both developed the program and was its manager. 
The program enabled multiple small aircraft safety innovations and is 
credited with advancing US general aviation. 

o Skai teamed up with Designworks, the design innovation studio of the 
BMW Group, to develop the vehicle’s design.12 

 The Skai (I would guess this is pronounced "sky") has many layers of 
redundancy. See the above reference for details. 

 So far, AT has not produced a flying Skai, just a static "prototype". Although they 
say that they can have one flying in 2021, I don't consider this credible. 
According to one article (referenced)13, the initial plan when they do get the Skai 
in the air is that it will need a qualified helicopter pilot to fly passengers, but like 
the other air taxi makers, they hope to ultimately have the FAA eventually certify 
autonomous operation. 

                                                 
12 https://skai.co/vehicle  
13 Tom Metcalfe, NBC News, Mach, " Electric air taxis powered by hydrogen promise greater range for 

intercity commutes", July 7, 2019, https://www.nbcnews.com/mach/science/electric-air-taxis-powered-

hydrogen-promise-greater-range-intercity-commutes-ncna1026981  

https://skai.co/vehicle
https://www.nbcnews.com/mach/science/electric-air-taxis-powered-hydrogen-promise-greater-range-intercity-commutes-ncna1026981
https://www.nbcnews.com/mach/science/electric-air-taxis-powered-hydrogen-promise-greater-range-intercity-commutes-ncna1026981
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2.3.5. Airbus / Vahana Alpha Two Prototype 

It still appears to be very early in the development of this EAPV, it does have at least 
one unique design element (tilt wings) that could give it a longer range than the first two 
Air Taxis above. A recent short article has most of the relevant details, so I will reference 
it here,14 and repeat it below followed by an image: 

"Vahana, in the Hindu religion, is the carrier of a god. Airbus appropriately named its first 
air mobility prototype for this mythical form of transportation. The initial first users of this 
exotic transportation will be required to have godly wealth to afford it. 

"A³ (A cubed) is the Airbus’ advanced projects and partnerships “outpost” in Silicon 
Valley. Vahana is one of its projects. The goal is to develop on-demand vertical lift 
transportation to bring us into George Jetson’s world in the near future. The plan is that 
an unmanned autonomous vehicle will come to the customers location, whether a 
parking lot, driveway or building top, the passenger will board, the UAV will the ascend 
vertically to its programmed altitude and fly the customer to his/her desired destination. 

"Initially this will be limited to what would otherwise be a taxi, Uber or car service due to 
limitations on battery technology. Obviously, one can envision longer trips when either 
batteries or other energy sources would allow. 

"Vahana, is an all composite aircraft (except for the skids) and has already completed 
over 66 test flights. It is capable of carrying one passenger and there are no flight 
controls in the passenger compartment. So far, no human has been a passenger. 

"Its gross weight is 1600 lb. including a 200 lb. passenger. There are eight 60 hp (45kw) 
electric engines, and no other source of power. While the propellers aren’t constant 
speed, they are programed so that they will rotate at the most efficient speed for the 
flight regime. The battery power limits the range to 27 nautical miles and has a top 
speed of 90 kts (over 100 mph). So far, the total flight time is approximately 10 hours. 

"Airbus, a company with the financial ability and strong history of technological 
innovation certainly is in a position to be one of the leaders in this exciting technology 
frontier." 

 

                                                 
14 Bruce Brandon, Aero News Network, "Airbus: Rapidly Innovating Autonomous UAV Taxi", Jul 29, 

2019, http://www.aero-news.net/index.cfm?do=main.textpost&id=66e5558c-df06-4ca4-8ccb-581f6c1beec8  

http://www.aero-news.net/index.cfm?do=main.textpost&id=66e5558c-df06-4ca4-8ccb-581f6c1beec8
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2.3.6. Uber Air Prototype Air Taxi 

After researching this, I can say four things, (1) Uber is interested in flying air taxis at 
some point in the future; (2) they have formed loose partnership with several firms, most 
small, but some large (like a subsidiary of Boeing); (3) each of these firms appears to 
have a different design, and (4) there is no clear indication that there is a leading 
candidate or design. 

In other words, check back in a year or two. 


