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A Story of Devotion
Hollywood brings heroes to life

25-Year Texan
A classic trainer restored

The PT-28A

A homebuilt take on a golden-age trainer
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COMBATANTS

Warbird highlights from AirVenture

INNOVATION

CUTTING-EDGE DEVELOPMENTS

Batteries may be the right solution for
some — but not all — electric aircraft.
“We’ve done the math, and we’ve seen the
limitations of batteries,” Eric said. “Batteries
are heavy, their capacity shrinks over time,
you can’t get to all of the electrons, and the
last electrons aren’t as good as the first.
These are not good attributes that are conducive to really capable aircraft.”
HYBRID DIRECTION

Beyond
Batteries
VerdeGo Aero is betting on hybrid electric
BY BETH E. STANTON

LIKE JET ENGINES DID in the 1940s, electric motors are enabling a new
generation of aircraft design. Jet propulsion systems evolved aircraft
that not only looked different from piston airplanes, but also had
different aerodynamics and missions. Similarly, electric propulsion
is allowing the creation of entirely new types of aircraft, including
drones, electric vertical takeoff and landing (eVTOL), and electric
short takeoff and landing (eSTOL) aircraft.
“The things that are most exciting when it comes to electrification of flight are really driven by electric motors, not by batteries,”
said Eric Bartsch, CEO of VerdeGo Aero. “Electric motors are great.
They’re simple, they’re lightweight for the power they put out, [and]
they’re very controllable and responsive. What’s not great are
batteries.”
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Co-founded by Eric, Dr. Pat Anderson,
and Erik Lindbergh in 2017, VerdeGo
Aero is located at the research park on
the campus of Embry-Riddle
Aeronautical University in Daytona
Beach, Florida. The team has been
focused on engineering hybrid electric
systems to enable greater performance
and capability for a range of electric aircraft types.
“When you think about electric aircraft,
think about electric motors; don’t think
about batteries,” Eric said.
Batteries are just one way to put
energy into an electric motor. Energy may
also be provided by a fuel cell or a hybrid
electric system that runs on conventional
fuel, sustainable aviation fuel (SAF),
or hydrogen.
“The electric motor is the key innovation,” he said. “The battery pack is
typically the Achilles’ heel. It takes it
back from being possible, and potentially
makes it impossible.”
During EAA AirVenture Oshkosh 2022,
VerdeGo Aero reps announced the company secured a $12 million Series A
funding round with RTX Ventures, the
venture capital arm of Raytheon
Technologies (which owns Pratt &
Whitney), DiamondStream Partners, and
Avfuel Technology Initiatives Corp.
“Both startups and established major
propulsion companies are recognizing
that hybridization is an important element of the future of electric aviation,”
Eric said.
HYBRID ELECTRIC POWERPLANT

VerdeGo Aero’s design approach is to
use existing piston or turbine engines and
modify them to include a generator, battery pack, electronics, controls, and
cooling and acoustic systems. A key

element of a hybrid electric powertrain is a battery pack, but it
plays a different role than in a pure battery electric aircraft. It is
an order of magnitude smaller and lighter and is used for delivering power rather than storing energy. With a hybrid electric
system, missions requiring vertical or short takeoff can benefit
from fast bursts of battery power. And, once airborne, aircraft
can cruise on liquid fuel to go farther and faster than on batteries alone.

“Both startups and established major
propulsion companies are recognizing
that hybridization is an important
element of the future of electric aviation.”
— Eric Bartsch

STOL CH 750 Super Duty

Zenith CH 750 Cruzer

VerdeGo Aero is developing and testing
its third-generation VH-3-185 hybrid electric
powerplant. Weighing about 650 pounds, it
is composed of an SMA 305 diesel engine
that drives a generator and runs on Jet A and
SAF with a continuous output of 185 kilowatts. The system is designed for simplicity
and safety and can provide the equivalent
energy of thousands of pounds of batteries.
“Some of the hardest work our team has
done is figuring out how do you take all of
these systems and condense them down to
the simplest, most elegant solution, because
that’s the right solution for aviation,”
Eric said.
Electrification and hybridization allow
inherent redundancies for reliability that are
different from conventional aircraft. Electric
aircraft may be designed with multiple electric motors powered by one or more hybrid
electric powerplants, batteries, or both, with
more redundancies and fault tolerance than
current aircraft have.

Zenith STOL CH 701

Zenith CH 650
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BEST OF BOTH

One of the core competencies of the
engineers at VerdeGo Aero is what they
call “blending power.” Incorporating
hybrid electric powerplants would allow
aircraft designers the option of 100 percent electric energy output, 100 percent
mechanical power on a shaft to turn a
rotor or propeller, or a blend of the two.
“When we hybridize an aircraft powerplant, we’re really turning it into a
powerplant that embodies the best of
conventional propulsion and the best of
the electrification era,” Eric said.
In the past few years, there have been
substantial developments in both SAF
and electric aviation.
“People have looked at sustainable
fuels as a competing method with electrification,” Eric said. “You’re either going
to electrify an aircraft, or you’re going to
put sustainable fuels in an existing
aircraft.”
However, the VerdeGo Aero team
views electrification and SAF as complementary, with hybrid technology
combining the two to create electric aircraft that reduce emissions and are highly
capable. For some aircraft types and missions, battery power will suffice. But for

others, it will not, due to challenges with
energy density and access. Liquid fuel
may have 20 times the energy density of
today’s batteries, but it also has problems
with sustainability. SAF is manufactured
in a way that results in a low or potentially net-zero carbon output and is a key
technology that can help conventional
aircraft become more sustainable.
“Combining the efficiency of electric
motors and SAF by using a hybrid electric
powerplant in the middle compounds the
benefits to get you one plus one equals
three, or maybe it equals seven,” Eric said.
PRESENT AND FUTURE

While electric charging stations and
hydrogen supplies are scarce at airports,
hybrid electric systems would use today’s
global aviation fueling infrastructure and
can transition to SAF as it becomes
more available.
“Nobody’s going to buy a battery electric or fuel cell aircraft that runs on
hydrogen without having a way to fuel it,
and no one’s going to want to build all the
fueling infrastructure without there
being aircraft to fuel,” Eric said. “We
bypass that whole chicken-and-egg challenge with hybridization.”

“We’ve got a lot of
movement to do when it
comes to sustainability.”
— Eric Bartsch

Even hybrid electric systems powered
with conventional liquid fuel are a
step forward.
“In the long term, that doesn’t get us
all the way to where we want to be from a
sustainability standpoint,” Eric said. “In
the short term, it gets aircraft out there
that are potentially significantly more
efficient because of how they’re
designed.”
While SAF is already developed and
certified, the supply chain is still not yet
large enough for it to be economical on a
large scale.
“The interesting thing about packaging
energy as a liquid or in a battery is that
we’ve got a horse race going on with hundreds of billions of dollars worth of
stakes,” Eric said. “On the battery side,
we don’t even have the technology in
place for a lot of the things that we want
to do. So, the horse race is between batteries getting better in about five
different metrics and also getting certified faster than SAF, which is already
developed and certified, [and] gets
cheaper and more available.”
Eric is positive that battery innovation
will continue to evolve to play a prominent role in sustainable aviation.
“We’ve got a lot of movement to do
when it comes to sustainability,” Eric said.
“It’s going to take a whole portfolio of
technologies and approaches to get the
global aerospace industry where it needs
to be.”
Beth E. Stanton, EAA 1076326, majored in English because it
involved the least amount of math. She finds it hilarious that

VH-3-185 Hybrid Powerplant
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now she is a pilot and writes stories about airplanes and technical stuff. She can be reached at bethestanton@gmail.com.

