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FORWARD-LOOKING INFORMATION, 
TERMS, MATERIALS AND SPECIFICATIONS

THE INFORMATION PRESENTED IN THIS DOCUMENT IS DESIGNED TO GENERALLY ACQUAINT 
YOU WITH THE CHARACTERISTICS OF OUR AIRCRAFT. FOR MANY REASONS, INCLUDING THE 
CONTINUOUS REVIEW AND DEVELOPMENT OF THE AIRCRAFT, THE INFORMATION PRESENTED 
IN THIS DOCUMENT MAY BE INCOMPLETE AND MAY BE SUPERSEDED WITHOUT NOTICE.

THEREFORE, THE MATERIAL CONTAINED HERE DOES NOT FORM PART OF A REPRESENTATION, 
COMMITMENT, GUARANTEE, OR WARRANTY. THE FINAL DESIGN SPECIFICATIONS FOR THE 
AIRCRAFT, TO BE APPROVED BY THE FEDERAL AVIATION ADMINISTRATION OR EQUIVALENT 
FOREIGN AUTHORITY IN CONNECTION WITH THE ISSUANCE OF THE TYPE CERTIFICATE FOR THE 
AIRCRAFT, WILL GOVERN THE FINAL CONFIGURATION AND CAPABILITIES OF THE AIRCRAFT, AND 
WE ENCOURAGE YOU TO REVIEW THE SPECIFICATION.



–Yes

–Hope to buy one soon

–The technology is not there yet for me

Do you currently own an electric car?
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• Sun Flyer POC 1st official first flight on April 10, 2018
• FAR Part 23 Type Certificate Award expected in 2020

SUN FLYER



A. Piston single

B. Piston twin

C. Turbo prop single

D. Turbo prop twin

E. Light Jet

F. Medium-Large Jet

What aircraft do you own or operate?

Connect with us socially #NBAA18  |  6



• $3 per flight-hour energy cost

• 3.5 hours flight endurance

• 440 lbs payload

• 138 knots

• $5 per flight-hour energy cost

• 4.2 hours flight endurance

• 800 lbs payload

• 165 knots

Sun Flyer 2
Flight Trainer, Pilot Owner 

Sun Flyer 4
Training, Pilot Owner, Charter, Cargo 

1/6 the Operating Costs of Conventional Aircraft
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Intended to be:

World’s First Certified Electric Aircraft
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Low Purchase 
Price

Very Low 
“Fuel” Cost

Uncompromised 
Utility

Quiet, No CO2

Green Tech
Effective; Fully-

Certified

“Our goal in launching the Sun Flyer is to renew general aviation with clean technology breakthroughs 
which provide 500% lower ops-cost – a ‘disruptive affordability’ and enhanced safety through electric 
propulsion.”

George E. Bye, CEOSleek, Premium Look and Quality

SUN FLYER



No pollutants; Little Noise

No AvGas
• No CO2

• No Lead

Low Noise
• 30 dB Less
• National Park Service

“The difference in noise level was on the order of 30 dB, so the [electric] aircraft 
radiates roughly 1/1000th the noise of the conventional aircraft” 

Kurt Fristrup
Branch Chief, Science and Engineering

National Park Service.”

There are more than 167,000 piston-engine general aviation aircraft in the U.S., and more 
than 230,000 worldwide using high octane leaded aviation gasoline.  (FAA, U.S. EPA)
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Enabling Technologies

Clean Aerodynamics

Light Carbon Structure Regen Propeller

Electric Motor + Batteries

Transformative, Synthesized Innovation

SUN FLYER



Cost Effective
Electric propulsion system ops-cost benefits

Safe
Airbag seat and parachute safety system

Easy to fly
Benign slow flight, approach to stall characteristics

Integrated Training
IPADs, Simulators, Airplane

Easy to operate
Doors, simple checklists, readable instruments

Comfortable seating
Ventilation, visibility, entry & exit

Durable
Exterior Finish, Rugged Structure, Long Ops Life

Artificial Intelligence

Data analysis, adaptive learning and other AI 

applications

© 2017 AEAC



Efficiency Comparison

A fraction of the thrust, (and therefore fuel or electric energy used) is required to 

perform the same mission and carry the same pilot and student payload

SUN FLYER

Sun Flyer 2 Cessna 172

90 kW (115 HP) 119 kW (160 HP)

Full Fuel Payload:  440 lbs Full Fuel Payload:  450 lbs 

138 knots 122 knots

L/D:  20.6 L/D:  9.1

Weight:  1,900 lbs Weight:  2,450 lbs

Minimum Thrust Req’d:  92 lbf thrust Minimum Thrust Req’d: 269 lbf thrust



Ultralight and LSA Comparison to Sun Flyer

Alpha Electro
‘Adv Ultralight’ or ‘Light Sport’

Sun Flyer 2 & 4
FAR Part 23 certification

Gross Weight

Weight limited to “advanced ultralight”, 1,232 
lbs, or 1,320 lbs as an “light sport aircraft”.  
Weight restriction limits battery size and 

therefore flight endurance to 45 min. – 1 hour)

Weight not restricted.  Allows more 
batteries = up to 3.5 hours flight 

time

Electric Propulsion U.S. rules do not permit “electric LSA” Electric permitted under FAR 23

Size, Seating Up to 2-seat only 2 seat, 4 seat, etc.

Utility
Limited; under AUL no “flight authority” or 

“airworthiness certificate” issued
Personal, Training, Commercial, 

Charter, All uses

Flight Limitations Day-VFR only Day, Night, VFR, IFR

“LSA” qualified in Australia and in February 2018 in Canada, the “Alpha Electro” was qualified for use as an 
“Advanced Ultralight”, (a category that doesn’t exist in the U.S.).  Alpha Electro is flying in the U.S., but under 
the “experimental LSA” qualification, a category that makes them ineligible to be used for hire in U.S.

SUN FLYER



• FAA “Type Certificate” application 
complete; Certification familiarization 
meetings held May 8-9, 2018, regular 
meetings continue

• Certification plan concurrence - No 
known exemptions required

• Sun Flyer 2
o Day – Night VFR
o 2 seats
o Single engine

Federal Aviation Administration: New Regulation FAR Part 23

New ‘Part 23’ became effective on August 30, 2017;  Prescriptive requirements are replaced with 
performance-based standards, coupled with consensus-based compliance methods for specific 

designs and technologies; including for the first time, electric propulsion.  This more ‘streamlined’, 
more ‘agile’, enhancing safety while reducing costs to industry.

SUN FLYER



Recharging 30 kW-hr
~1.2 hour flight time*

* These projected times may change as development of cells’ “C-rating” improves for a given energy 
density, (higher charging rate and lower, if any, active cooling required).

SUN FLYER

Charger Voltage 
Rating

240 Volt 480 Volt 480 Volt

Outlet Amp Rating 50 Amp 30 Amp 80 Amp

kW Output Max 10 kW 24 kW 30 kW 60 kW

Charger Type
Mobile Connector 

Hangar

Wall/Mobile 
Connector FBO 

Hangar

Mobile FBO 
Hangar

Wall Connector FBO 
Hangar

Recharge Time for 
30 kW-hrs

3 hours 1.25 hours 1 hour 30 minutes



Sun Flyer Prototype Flight Test

SUN FLYER

Sun Flyer proof-of-concept prototype is based on a modified Arion “LS-1 Lightning”.  Arion built a special 
airframe under contract to Bye Aerospace which was redesigned with systems, instruments, structure, 
cowling, battery packs and electric propulsion system to a configuration similar to the planned FAR 23 
certified production configuration – particularly the new Siemens motor and EPS battery packs.  Details 
learned from this process are now being applied to the Sun Flyer final production design.



FAR 23 Production Design

SUN FLYER



SUN FLYER
Production Structure Analysis



SUN FLYER
Production Design Aerodynamics



FAR 23 Production Design

SUN FLYER

Siemens is providing the electric motor for the Sun Flyer 2.  EP Systems is providing the 
battery packs.



FAR 23 Production Design

SUN FLYER

The Siemens SP70D motor has a 90 kW peak (115 HP), and a continuous rating of 70 kW (90 HP).



A. Local (Flight Training, Tour, Aerial 

Photography, etc.)

B. <300 nm

C. 300-500 nm

D. 500-800 nm

E. >800 nm

What is your typical business aviation 

transportation mission radius?
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Seating 2

Cabin Width 46 inches

Wing Span 38.0 feet

Glide Ratio (73 KEAS) 20.6

Crew 440 lbs

Gross Weight 1,900 lbs

Siemens SP70D Motor (70 kW 
continuous)

90 kW

Stall (full flaps) 48 knots

Rate of Climb (80 kW, 5 min. limit) 1,050 fpm

Normal Speeds 55–135 knots

High Speed (60 kW continuous, 5,000 ft) 138 knots

Velocity never exceed 180 knots

Range at 80 KIAS, 96 KTAS, 10,000 feet 
MSL, (30 min VFR res.)

256 nm

Flight Endurance (at 73 knots)* 3.5 hours

Note 1:  Endurance estimated at best endurance speed.  Total = 4.0 hours including 30 
minute VFR reserve.  For conservatism, endurance does not include regen propeller benefit, 
estimated at 15%.
Note 2:  Specifications and Performance estimates are preliminary, and subject to change

SUN FLYER
FAR 23 Production Design and Performance



FAR 23 Production Design
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10,000 feet MSL, 2.8 hour, 256 nm Cross-country

Time Energy

“Start” and Taxi 5 0

Takeoff 0.4 1

Climb 14.0 18

Cruise 80 KIAS, (96 KTAS) 131.1 54

Descent, (prop regen to battery not included) 20 0

Landing 0.3 0

Total 167.1 minutes 73 kWh

Equilibrium Descent

Knots Approx. FPM descent rate

60 323 fpm

70 377 fpm

80 450 fpm

90 485 fpm

SUN FLYER

Note:  92 kWh full battery pack, with 86 kWh used in our calculations.  Further, 
performance does not include regen propeller benefit, (~15% contribution).  To 
include reserves, our ops calculation uses “73 kWh usable” which provides over 
a 30 minute “VFR reserve,” (officially TBD with FAA prior to Part 23 Cert.)



1.2 hour Training Mission

Time Energy

“Start” and Taxi 5 0

Takeoff 0.4 1

Climb to 2,500 feet AGL 3.7 5

Cruise to/from Practice Area, (at 100 knots) 12.0 7

Loiter Practice Area, (70 knots average) 45.0 16

Descent, (prop regen not included) 5 0

Landing 0.3 0

Total 71.3 minutes 29 kWh

Note:  Distance from airport to practice area is assumed to be 10 nm each way, 20 nm total

SUN FLYER



Cessna 172
U.S. Domestic (1)

Sun Flyer 2
U.S. Domestic

Energy or aviation gasoline $44.00 (1) $3.00 (2)

Inspections $22.40 $2.40

Battery Replacement Reserve - $8.00

Power plant Reserve $10.00 $0.60

Oil, & Oil Change $4.80 -

Accessory, Ignition Maintenance $7.11 -

Operating Costs per Hour $88.31 $14.00

Note 1: U.S aviation gasoline ranges between $4.50 and $6.50 per gallon. Pilots pay 2 to 3 times that number overseas, if avgas is even available. For example, in Bahrain, the cost
of avgas is $18 per gallon, in Pakistan is $13 per gallon, in Congo, the cost is $21 per gallon.

Note 2: Average per hour, over a typical 1.3 hour training sortie. Costs vary from location to location. Assumes $0.08 to $0.12 per kW-hr ($0.08 is Colorado industrial electricity
cost). Also, little battery energy is consumed by Sun Flyer during ground ops and taxi, (compared to “idle” engine power required in Cessna 172). Sun Flyer flight ops battery
energy consumption is reduced by regenerative propeller during descents (electric energy is actually produced through the motor rather than consumed, as with a Cessna 172).

Note:  Assumption 

is 1,500 cycle life, 

4,500 flight hours

Very Low Ops Cost = Disruptive Affordability

SUN FLYER



SUN FLYER 4
4-seat IFR versatility; increased speed and range



Seating 4

Cabin Width 46 inches

Wing Span 38.0 feet

Glide Ratio 18

Pilot and Passengers 800 lbs

Gross Weight 2,700 lbs

Propulsion 105 kW (70 kW cont.)

Best Rate of Climb 1,250 fpm

Normal Speeds 60 – 165 knots

Flight Endurance 4.2 hours

Specifications and Performance estimates are subject to 

change

SUN FLYER 4



Cessna 182 Cirrus SR20 Sun Flyer 4

Energy or Fuel ($4.75 per gallon) $61.75 $57.00 $5.00

Oil $1.24 $1.14 ---

Maintenance Labor ($85/hour) $29.75 $24.65 $2.40

Parts; Airframe, Engine, Avionics $12.75 $10.86 $1.00

Battery Reserve --- --- $10.00

Engine Restoration $19.01 $15.60 $0.60

Propeller Overhaul $1.26 $1.02 $0.80

Operating Cost per Hour $125.76 $110.27 $19.80

Very Low Ops Cost = Disruptive Affordability

SUN FLYER 4



SUN FLYER 4



A. 1

B. 2-3

C. 3-5

D. 5+

What is your typical business aviation 

transportation mission – number of 

people? 
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Sun Flyer 4 Benefits Over Conventional Aircraft

• Pilot Owner:  Establishes a new market of Sun Flyer 4 pilot-owners; 
including air commute benefit over commuting by car in certain urban 
areas

• e-CTOL:  e-CTOL:  “Electric Conventional Takeoff and Landing” (as opposed 
to e-VTOL).  Combine speed (value of time) and low cost with Sun Flyer 4 = 
pilot-owner commuter’s willingness to pay

• e-Commerce:  Business opportunity for “Urban Air Mobility”, (Uber), 
people, and “Rapid, On-demand Consumer Cargo Air Transport”, or “e-
commerce” (Amazon)

SUN FLYER 4



SUN FLYER 4 Cirrus SR-20 Cessna 182

Very Low Ops Cost = Disruptive Affordability

Cabin Payload Speed
Ops 

Cost/hour
Trip 225 nm, 
time (hours)

Trip Ops Cost

Sun Flyer 4 46 inch 800 lbs 165 knots $20 1.37 $30 

Cirrus SR-20 49 inch 634 lbs 160 knots $133 1.41 $188 

Cessna 182 42 inch 604 lbs 150 knots $143 1.50 $215 

SUN FLYER 4



SUN FLYER
Market Demand Analysis



Market Outlook 2017 - 2036

Company Deliveries Value Sources

41,030 New Aircraft $6.1 trillion

33,070 New Aircraft $5.2 trillion

12,550 New Aircraft $820 billion

Airline Production Demand        Pilot Demand        Flt Trainer Demand

SUN FLYER



125,000
Student Pilots

145,000
Private 
Pilots

85,000
CFI 

Rating

145,000
Comm. / 

Instr. 
Rating

145,000
ATP

Airline Pilot Roadmap

College 
Programs

8
0

%
  

D
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p
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145,000
Airline 

Transport 

Pilots Today

790,000 new 

Airline Transport 

Pilots Needed 

over next 20 

years

Flight 
Schools

SUN FLYER



“The number of new pilots coming in cannot keep pace 
with the growth and retirements at the major airlines.”

Faye Malarkey Black, President
Regional Airline Association

May 2016 

“80% of student pilots who start flight training drop 
out without earning a private pilot license, #1 reason 
cited is cost.”

Source:  AOPA

145,000 (FAA)

Number of airline pilots today

790,000 (Boeing)

Airline pilots needed over the 
next 20 years

Flight Trainer Demand

SUN FLYER



Price $289,000 $389,000

Seating 2 4

Category VFR IFR

Interior Cabin Width 46 inches 46 inches

Wing Span 38.0 feet 38.0 feet

Glide Ratio 20.6 20+

Crew (equivalent to full fuel payload) 440 lbs 800 lbs

Gross Weight 1,900 lbs 2,700 lbs

Propulsion 90 kW 105 kW

Stall (full flaps) 48 knots 52 knots

Rate of Climb (80 kW, 5 min. limit) 1,050 fpm 1,250 fpm

Normal Speeds 55 – 135 knots 60 – 165 knots

Range (30 min VFR res.) 256 nm (96 KTAS, 10,000 ft) 364 nm (165 KTAS, 12,500 ft)

Flight Endurance (best endurance speed) 3.5 hours 4.2 hours

SUN FLYER 2 & 4



Competition

Aircraft
Powerplant 

Type
Base Price Speed

Ops-
Cost/hour

Seats 
(Full-
Fuel 

Seats)

Used for Flight 
Training?

Sun Flyer 2 Electric $289,000 138 $14 2 Yes

Cessna 172 Avgas $438,000 124 $88 4 (2) Yes

Piper Archer DX Jet Fuel $412,000 128 $84 4 (2) Yes

DA 40 Avgas $463,000 142 $110 4 (3) Yes

Cessna 182 Avgas $480,000 145 $126 4 (3) Yes

SR-20 Avgas $539,000 155 $110 4 (3) Yes

Sun Flyer 4 Electric $389,000 165 $20 4 Yes

SUN FLYER



Demand being answered today 10,800 Cessna and Piper legacy training aircraft, (GAMA), 
is use to train ~ 7,500 airline pilots/year over the last 10 years (FAA)

790,000 pilots needed (Boeing), 20 yrs = ~40,000 new airline pilots/yr

Training Fleet Characteristic Legacy aircraft training fleet averages 48.1 years old (GAMA).

Training Expensive 80% of students drop out before achieving pilot license, #1 reason:  
“Cost” (AOPA)

Sun Flyer will answer this better “Sun Flyer 2”   ops cost 1/6 a conventional trainer.  Only $3.00 per 
flight hour electric “fuel”, with no CO2, low noise

Disruptive Affordability

SUN FLYER



Very Low Demand   2,700 aircraft New Tech Intro Model:  New technology “Cirrus” composite aircraft 

entered the market in 2004, 2005, 2006, 2007 with ~ 250 aircraft/year

Legacy Trainer Production Model:  In 2004, 2005, 2006, 2007, sales 
of new Cessna 172 trainer ~ 250 aircraft/year

Modest Demand 11,000 aircraft Legacy Training Fleet Replacement:  Sun Flyer 5-x ops savings, combined with 

avgas phase-out, CO2, noise concerns, modest pilot demand drives a phase 
out of 10,800 existing legacy trainers (48.1 years old (GAMA).

Medium Demand 20,000 aircraft Expanded U.S. Pilot Requirement Model:  Boeing prediction of 790,000 pilots 

required over next 20 years, requires a large increase and replacement of the 
number of aircraft in the current flight training fleet.  

High Demand 40,000 aircraft Expanded Worldwide Pilot Requirement Model:  Pilot training, legacy and 

replacement aircraft needed accelerate demand worldwide. New training 

fleets in rapidly growing regions where no AvGas exists, drive an all-

electric solution.

10-year Market Forecast

SUN FLYER
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✓ Low Flying Ops-Cost

✓ Low Unit Cost

✓ Endurance

✓ Payload

✓ Noise

Contact Information

Bye Aerospace, Inc.

Company Headquarters

Denver, Colorado

Physical Address:

7395 S. Peoria Street, Suite 206

Englewood, CO 80112

www.SunFlyer.com

Intended to be:

World’s First Certified Electric Aircraft



A. I am ready for one now

B. 3-5 years

C. 5-10 years

D. 10+ years

E. Not for the foreseeable future

Do you see an electric aircraft fulfilling 

your mission? 
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