Feel the Forze
Forze Hydrogen Electric Racing is one of the world’s leading university based projects at the forefront of hydrogenelectric racing car technology. The team is continually enhancing their car’s performance to win the Supercar Challenge
and they recently turned to 3D printing to accelerate design changes. 3D printed parts made with high performance
Somos materials were used on the car to quickly implement new designs, saving time and money, which is crucial to
maintaining the competitive edge in the racing community.
Each year, since 2007, approximately 50 students, mainly
from TU Delft (Delft University of Technology) in the
Netherlands, take over running Forze as a commercial
entity to design and build zero-emission racing vehicles.
The Forze hydrogen fuel cell technology is among the
most advanced of its kind in the world and the students

are constantly working to improve engine capacity and car
performance. Their first vehicle, Forze I, had a top speed of
90km/h and acceleration of 0 to 100 km/h in 5.5 seconds.
The latest vehicle, Forze VII, has been designed to achieve
210 km/h and goes from 0 to 100km/h in just 4 seconds.
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The main challenge for the current Forze team was to enter
Forze VII into the Supercar Challenge at the TT Circuit
Assen in the Netherlands. To continue being successful
in the Supercar Challenge, the team needs to continually
refine vehicle performance. To help improve the speed and
acceleration of the Forze VII, the team reconfigured system
components to reduce space and weight. Specifically, the
humidifier unit was repositioned which meant a moisture
inlet manifold had to be new. Designed with compressed
air, the humidifier injects moistureinto the fuel cell unit. To
operate effectively, a hydrogen fuel cell needs moisture
to prevent highly critical elements from drying out. This
new inlet value had to be able to withstand compressed air
pressure of 0.9 t/o bar and temperatures up to 120°C.
Sjoerd van Empelen, one of the Fuel Cell Chiefs at Forze
Hydrogen Electric Racing, says, “Initially we’d considered
using aluminium to make the new inlet manifold, but it’s an
intricate shape and it had to be fitted into a very confined
position and aluminium didn’t give enough accuracy
or flexibility. We needed an alternative solution and 3D
printing offered the best way of producing the part to exact
specifications with a material that was strong and heat
resistant.”
A colleague of van Empelen’s, who had experience with
the technology, suggested contacting Somos®, one of the
leading developers of high-performance materials for 3D
printing.
Forze created a CAD design and specification for the new
inlet manifold that was presented to the Somos® technical
team. They recommended Somos® ProtoTherm 12120,
a 3D printing material designed for complex and demanding
automotive and aerospace applications. Forze moved
forward with using Somos® ProtoTherm 12120 due to
its heat resistance capability, stability in high humidity
environments and extremely accurate precision for small
details. All of these performance requirements, plus a
smooth surface, were required as the part would be fit
directly on the car and used as an end-use part. Proform,
a service bureau using Somos® materials in Switzerland,
was commissioned to produce the inlet manifold. Printing
the part took approximately 20 hours and due to the high
quality surface a limited amount of finishing was needed.
“The goal for Forze Hydrogen Electric Racing is to show
the world that hydrogen is a viable alternative to other
energy sources and demonstrate this in an attractive way

through racing. Forze is also giving students at Delft TU
the opportunity to experience the application of technical
education in the real world,” says van Empelen.
Somos® has played an essential role in enabling the Forze
team to develop and build the latest and most powerful
vehicle. Van Empelen says, “ Somos® ProtoTherm 12120
was crucial to the development of the fuel cell system in
Forze VII. Without it, we would have struggled to re-fit the
system components and would have spent more time and
effort changing and moving parts and re-designing a whole
section of the car.”
The new inlet manifold has now been fitted into the Forze
VII engine and is undergoing testing in preparation for the
Supercar Challenge. The Supercar Challenge is a motor
racing series open to various classes of touring cars, GTs
and sports cars. Forze VII is expected to be the first and
only zero-emission car competing in the competition.
Van Empelen says, “We have already had successful startups with the fuel cell system running at 50 percent capacity
and with experience of the previous car, the Forze VI, we
are definitely positive about increasing the power to 100
percent. The Supercar Challenge is an important milestone
for Forze Hydrogen Electric Racing because we believe the
Forze VII is currently one of the very few hydrogen electric
racing cars in the world capable of competing against
petrol powered vehicles. We feel confident to compete in
the next race and 3D printing with Somos materials made it
possible.”

3D printed inlet manifold for Forze VII made with Somos®
ProtoTherm 12120
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The manner in which you use our products, technical assistance and information (whether
verbal, written or by way of production evaluations), including any suggested formulations and
recommendations, is beyond our control. Therefore, it is imperative that you test our products to
determine suitability for your processing and intended uses. Your analysis must at least include testing
to determine suitability from a technical, health, safety, and environmental and regulatory standpoint.
Such testing has not necessarily been done by Covestro, and Covestro has not obtained any approvals
or licenses for a particular use or application of the product, unless explicitly stated otherwise. If the
intended use of the product is for the manufacture of a pharmaceutical/medicinal product, medical
device1 or of pre-cursor products for medical devices or for other specifically regulated applications
which lead or may lead to a regulatory obligation of Covestro, Covestro must explicitly agree to such
application before the sale. Any samples provided by Covestro are for testing purposes only and not
for commercial use. Unless we otherwise agree in writing, all products are sold strictly pursuant to the
terms of our standard conditions of sale which are available upon request. All information, including
technical assistance is given without warranty or guarantee and is subject to change without notice.
It is expressly understood and agreed by you that you assume and hereby expressly release and
indemnify us and hold us harmless from all liability, in tort, contract or otherwise, incurred in connection
with the use of our products, technical assistance, and information. Any statement or recommendation
not contained herein is unauthorized and shall not bind us. Nothing herein shall be construed as a
recommendation to use any product in conflict with any claim of any patent relative to any material
or its use. No license is implied or in fact granted under the claims of any patent. These values are
typical values only. Unless explicitly agreed in written form, they do not constitute a binding material
specification or warranted values.
1Please see the “Guidance on Use of Covestro Products in a Medical Application” document.
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