Toyota

technology I\

pierceaj@techtoday.us; on Twitter

The Home Hydrogen Car Refueling Station

The fuel cell vehicle has long been considered the Holy
Grail in automobile research. These cars are powered
by the chemical reaction of hydrogen and air and they
don’t produce any of the environmentally dangerous bi-
products produced by today’s fossil-fueled vehicles. The
only thing that spews from a hydrogen-powered vehicle’s
tailpipe is clean water vapor.

Toyota engineers have been developing hydrogen-
powered vehicles for a quarter of a century; they started
selling them in the U.S. in 2015. Their new Mirai can go
312 miles on a tank of hydrogen and has the acceleration
of a gasoline-powered muscle car. The engineering that
goes into their hydrogen-powered cars is amazing! You
can better understand this by looking at the distribution

of components in the car (Photo 1).

Today, Toyota has plenty of com-
petition, but even with good mileage
per fill-up, Toyota and its competi-
tors can’t ramp up production to
drive down the cost per vehicle until
someone comes up with a plan to
flood the landscape with hydrogen
fueling stations.

If you have ever heard the phrase, “which came first,
the chicken or the egg?” you might realize it is the perfect
description of why there are limited hydrogen cars on the
road today. Fueling station owners indicate they can’t in-
vest in thousands of hydrogen fueling stations before the
vehicles are on the road, and the car manufacturers know
people won’t purchase their cars until they have lots of
places to fill their fuel tanks.

In a January 19, 2017, joint announcement, the Fuel
Cell Technologies Office (FCTO) of the U.S. Department
of Energy (DOE) and the Hydrogen Education Foundation
(HEF) announced SimpleFuel and lvys the winner of their
$1 million H2 Refueling H-Prize Competition. The DOE
H-Prize was designed to challenge corporate, private,

or university engineering teams to create a new
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hydrogen generating appliance which would safely
generate hydrogen from water or natural gas, store
it in its own storage tanks, and safely and quickly
fuel hydrogen vehicles in much the same way people
now purchase a tank of gasoline at their local gas
station. The winner of the challenge needed to pro-
duce a final appliance that could be safely installed
in homes, gasoline stations, car dealerships, commu-
nity centers, and any other locations that would be
convenient for people to go to refill their hydrogen
vehicles’ fuel tanks.

The SimpleFuel appliance (Photos 2 and 3) uses
electric current to split water into hydrogen and
oxygen. It then compresses the hydrogen for storage
in its storage tank. Their appliance has a 700 bar dis-
pensing pressure. The higher the compression that
one achieves with hydrogen, the more gas you can
store in a storage tank. A tank that can store 700 bar
compressed hydrogen needs to be able to handle the
10,000 psi pressure of the compressed gas.

The SimpleFuel appliance is also designed to be
scaled from a unit with the capacity to meet the
needs of a single family to one that can supply a con-
stant flow of cars at a local gasoline station. Refilling
time per car is about 5 to 15 minutes. The home unit
will be able to fully refill the tanks on a homeowner’s
vehicles every day.

The nozzle on their appliance creates a posi-
tive sealed link between the refueling storage tank
and the vehicle’s onboard storage tank. It prevents

Photo 1—From the outside, a hydrogen car looks like any
other car. When you look at the layout and purpose of each

of the components, you can really appreciate the engineering

behind the fuel cell automobile.

outside air or hydrogen from entering each other’s

Alan Pierce, Ed.D., CSIT, is a technology educa-
tion consultant. Visit www.technologytoday.us for past
columns and teacher resources.
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Photos 2 and 3—The SimpleFuel appliance recently won the $1 million H-Prize from the DOE. When they go
into full production, they might make hydrogen-powered cars very popular.

domain. The connection is also supposed to be child SimpleFuel presentation from the hydrogen prize organi-
proof. Before refueling begins, the nozzle grounds the car zation website: hydrogenprize.org/materials-from-h2-refu-
to bleed off any static electricity. It is my understanding el-h-prize-webinar-with-winner-simplefuel-available/.

that the fuel door on these cars, when opened, shuts off

the vehicle’s electric motor so the car can’t be acciden- Taking it a Step Further

tally driven while it is being refueled. The system actually Tech Challenge: Your mission, if your teacher assigns
makes it safer to refuel a hydrogen-powered vehicle than it, is to build alternative-powered vehicles. Specific design
a gasoline-powered vehicle. For more information and to elements, size restraints, construction materials, and

stay up to date on further developments, go to: ivysinc. method to determine the fastest vehicle will all be deter-
com/simplefuel-main-page. You can also download the mined by your teacher. ®
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