


Dear Mentors and Colleagues, 
 
Hello! We are so excited to be the captains of the Michigan Hybrid Racing team this year. We both joined this 
team as freshmen because we were attracted to the comprehensive multidisciplinary experience that this 
team provides. Michigan Hybrid Racing strives to promote mentorship and camaraderie between upperclass-
men and new students, and to encourage the pursuit of additional engineering knowledge and experiences 
ǘƻ ǎǳǇǇƭŜƳŜƴǘ ǎǘǳŘŜƴǘǎΩ ŎƭŀǎǎǊƻƻƳ ǎǘǳŘƛŜǎΦ ¢ƘŜ ƻǇŜƴΣ Ŏƻǎǘ-free, and merit based environment encourages 
students to branch outside of their major and learn about areas to which they would otherwise not have ex-
posure. 
 
The Formula Hybrid SAE competition pitches us against nearly 30 teams, from across the world, in static and 
dynamic events. This provides a rich forum for developing exciting new ideas and exploring the new tech-
nologies in the dynamic field of hybrid vehicles. Last year, we had a great experience designing, building, and 
testing our car. Our main accomplishments were implementing a team-designed and built high voltage bat-
tery pack, and the addition of many mechatronics systems, including electric clutch, shifting, and throttle 
control. This year, our innovations will include transitioning from a rear-wheel drivetrain to a four-wheel 
drivetrain with the addition of in-hub motors in the front wheels, as well as the development of an aerody-
namics package. 
 
Our team is dependent on our corporate and university sponsors to be able to build a competitive racing ma-
chine year after year. All of the materials and resources used by our team members are generous gifts that 
provide invaluable real-world experience. Through the contributions we receive, students are transformed 
into leaders and innovators able to work well in a team environment and successfully execute complex mul-
tidisciplinary projects. In return, our sponsors have access to one of the most talented and knowledgeable 
recruiting pools at the University of Michigan. We are ever grateful to our partners for making Michigan Hy-
brid Racing possible. 
 

Go Blue, Drive Green, 
 
Brandon Hoffman and Gabrielle Zacks 

2017 Race Year Co-Captains 



Michigan Hybrid Racing is a faculty-sponsored student design team at the University of 

Michigan College of Engineering. It is supported by the university, and convened under the 

auspices of the Society of Automotive Engineers (SAE) and the Institute of Electrical and 

Electronics Engineers (IEEE), who organize and regulate the Formula Hybrid Competition. 

 

Michigan Hybrid Racing constructs a mini-Formula hybrid racecar each year. The car is similar in concept to 

a traditional Formula-1 car, but overall a much smaller build. Teams wishing to compete at the Formula Hy-

brid Competition, for instance, are limited to a 300 Volt tractive electrical system and a 250cc internal com-

bustion engine. This platform is of the perfect size and scope for a student automotive team. 

bƛŎƪƴŀƳŜŘ ΨaIȅōǊƛŘΩ ōȅ ƛǘǎ ƳŜƳōŜǊǎΣ ǘƘƛǎ ǘŜŀƳ ŜȄƛǎǘǎ ǘƻ ǎŜǊǾŜ ǘƘŜ ƴŜŜŘǎ ƻŦ aƛŎƘƛƎŀƴ ŜƴƎƛƴŜŜǊƛƴƎ ǎǘǳπ

dents looking to learn beyond the classroom.  Through the one year design-build-test cycle, members slake 

their thirst by learning technical skills along with a healthy dose of project management. The ultimate oppor-

tunity for achievement lies in several coveted, elected leadership positions, where dedicated students take 

the reins of a division and experience leadership simulated at the corporate level of an engineering firm. The 

founders chose the Formula Hybrid platform in particular for its interdisciplinary and environmentally-

optimistic nature. 

Along with passionate, active members to construct the car, Michigan Hybrid Racing needs yearly financial 

support to cover materials, running expenses, and competition fees. This support comes wholly through do-

nations from many sponsors, including the University itself. 

Raw resources, money and hard-working students, are transformed into a racecar through several steps. 

First, a concept is forged over the summer design season. Then, the design is refined and presented to cur-

rent members and alumni in the fall. If the design passes inspection, production begins at the Wilson Student 

Team Project Center, and on-campus workshop. Students weld, mill, turn, and tool most components in 

ƘƻǳǎŜΦ ¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ǘŜŀƳ ƛǎ ƘŀǊŘ ŀǘ ǿƻǊƪΣ ǘƻƻΣ ŦŀōǊƛŎŀǘƛƴƎ ǘƘŜ ŎŀǊΩǎ ŎƛǊŎǳƛǘǊȅ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴǘŀƛƴƳŜƴǘ ǘƻ 

rigorous safety standards. 

After the car is built and ceremonially unveiled at the end of Winter, testing begins in earnest. Members 

ǿƻǊƪ ƛƴ ŀ ŦǊŜƴȊȅ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŎŀǊ ƛǎ ǊŜŀŘȅ ŦƻǊ {!9Ωǎ ǊƛƎƻǊƻǳǎ ƛƴǎǇŜŎǘƛƻƴǎΦ ¢ƘŜ Ǉƻǎǘ-production phase culmi-

nates in the Formula Hybrid Competition in early May. Hosted at the New Hampshire International Speed-

way, more than 30 teams from different universities all over the world gather to determine whose design 

came out on top. This is done through several races and a design inspection by professionals. 



The paddocks at the New Hampshire International Speedway are accustomed to hosting professional racing 

teams from across the world. In early May, their doors open to a different breed of racecar. Over the course 

of a week, Formula Hybrid student teams get a chance to see their creations in action, and to demolish their 

rivals on the track. 

 

What is a racecar without its race? The creators of the Formula Hybrid Competition challenge teams to excel 
in three uniquely challenging automotive disciplines. 
 

The Acceleration Event: ¢ƘŜ ǳƭǘƛƳŀǘŜ ŘƛǎǇƭŀȅ ƻŦ ǘƘŜ ŎŀǊΩǎ ǇƻǿŜǊ ŀƴŘ ŎƻƴǘǊƻƭΦ 9ŀŎƘ ŘǊƛǾŜǊ ŀŎŎŜƭŜǊŀǘŜǎ 
from stop and a time-to-distance is recorded. 
 
The Autocross: An overall test of both performance engineering knowledge, and the effects of critical 
design decisions. Cars race each other on the clock on a customized, technical road course. 
 
The Endurance Event: Perhaps the differentiator of the competition, the Endurance tests equally the 
ŎŀǊΩǎ ŘǳǊŀōƛƭƛǘȅ ŀƴŘ ŜŦŦƛŎƛŜƴŎȅΦ 9ŀŎƘ ǘŜŀƳ ƛǎ ŎƘŀƭƭŜƴƎŜŘ ǘƻ Ǝƻ ǘƘŜ ŦŀǊǘƘŜǎǘ ƻƴ ŀ ǎƛƴƎƭŜ ǘŀƴƪ ƻŦ ŦǳŜƭΦ 

 

Each team member is excited to see the car tearing up the oval on its way to the road course. However, the 

race crew faces its greatest challenge simply getting to the start line. Because the primary goal is to foster 

good engineering, each team must pass a rigorous set of inspections and technical tests over a three day pe-

riod. It can take an entire workday just to pass the electrical inspection! 

Aside from placement overall and in each race, teams can be awarded for their accomplishment throughout 
the year. Judges, professionals in the automotive design field, announce the best designs and the best-
managed projects. 

MHR-16 tears up the Yellow Lot on a spring testing day 


