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Schedule subject to change—watch for postings.

Design 
Event

Center Garages

Design 
Event

Center Garages

Presentation 
Event

Jack Ratta  
Media Center

School Day 
Tours

Autocross 
Event

NASCAR  
Oval

Acceleration 
Event

NASCAR  
Main Straight

Design Finals
Top 2–4 Teams 
Center Garages

Awards Ceremony
Victory Lane

Endurance Course Guided Walk
Turn 3, Endurance Gate

Endurance Drivers Meeting
Jack Ratta Media Center

Dartmouth Society of Engineers  
Barbeque
All Welcome 
Location TBA

Endurance Event
NHMS Road Course

Note: A half-hour lunch break  
will be scheduled based  

on track activity

Presentation 
Event

Jack Ratta  
Media Center

Mandatory Elect. Safety Class
Followed by

The Test Equity HTGR Prize
Center Garages

Special presentation &  
curriculum discussion for 

Faculty Advisors & Sponsors

Prof. Charles Sullivan  
Jack Ratta Media Center

Tech.  
Inspection

(Electrical only)
Electrical Tech. 

Building

OPTIONAL 
Electrical Tech.  

Inspection
NHMS Parking Lot

Note: No access to garages  
until Monday morning

Tech.  
Inspection

Mechanical
North Garage 

Bay 1

Electrical
Electrical Tech. 

Building

Lunch Break

Elect. Tech.  
Inspectors Mtg
Elect. Tech. Bldg

Workers Mtg.& 
Elect. Safe. Lect.

Media Center

Mech. Tech.  
Inspectors Mtg.
North Garage Bay 1

Officials/Tech. Inspectors Mtg.
Jack Ratta Media Center

Lunch Break

Group Photo
NASCAR Oval - Main Straight

Workers Meeting
Jack Ratta Media Center

Autocross Drivers Meeting
Jack Ratta Media Center

Autocross Guided Walk
Turn 4, Oval

Reception 
For Advisiors, Officials, and VIPs
Bruton’s Suite Overlooking the Speedway

Tech.  
Inspection

Mechanical
North Garage 

Bay 1

Electrical
Electrical Tech. 

Building

Tech.  
Inspection

Mechanical
North Garage 

Bay 1

Electrical
Electrical Tech. 

Building

Tech.  
Inspection

Mechanical
North Garage 

Bay 1

Electrical
Electrical Tech. 

Building

Lunch Break

Mon April 30Sun April 29 Wed May 2 thu May 3tue May 1
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Registration
Main Gate

Registration
Main Gate 
until 12:00



Welcome to the 12th annual  
Formula Hybrid international Competition!

We are delighted that 25 teams have registered for competition this year, including all of the 21 teams  
that competed last year. We’re looking forward to seeing what our new teams have been working on  
and the progress our returning teams have made.

We are also pleased to announce a new prize: the Test Equity “Hit the Ground Running” award.  
It will recognize the two teams who arrive at competition with cars most ready to get on track— 
honoring students’ success in project management as well as their technical achievements.

Our thanks to all Formula Hybrid participants and volunteers for keeping this interdisciplinary learning 
experience moving forward and for helping to improve and advance automotive engineering for all.

Doug Fraser, Director   Sydney Garcia Coordinating Manager 
doug@formula-hybrid.org   sydney@formula-hybrid.org

Formula Hybrid Competition Organizers

Thayer School of Engineering at Dartmouth  •  14 Engineering Drive  •  Hanover, NH 03755  •  603.646.6580  •  formula-hybrid.org

12thannual



Spotlight 

Members of the New England Region (NER)  

of the Sports Car Club of America (SCCA) have 

volunteered to help run the tests and dynamic 

events at Formula Hybrid since the competition’s 

inception a dozen years ago. 

“We set up the acceleration runs, we set up the 

autocross, we set up the endurance course, and our 

people run the brake testing for the hybrid series,” 

explains William Fralick, dynamic events captain for 

the NER. 

The mix of energy, action, and skill  

calls them to the track.  

Contributing to the education  

of the automotive industry’s  

future leaders is payment enough. 

SCCA Volunteers  
Help Drive  
Formula Hybrid Success



Interviewed at the New Hampshire International 

Speedway during Formula Hybrid 2017, Fralick and 

other members of the club reflected on Formula Hybrid 

and its student competitors. “They seem to work 

together tremendously, a lot of great ideas,” Fralick  

says of the teams. “They’re learning skills that they’re 

going to take out to the business world.” 

Formed in 1944 as a group for racing enthusiasts, the 

SCCA today is an automobile club and sanctioning body 

supporting road racing, rallying, and autocross, both 

amateur and professional, throughout the United 

States. The club is organized into nine divisions and  

115 regions. 

Kathy Barnes is a member of the events team for  

the New England Region SCCA. “It’s like my family,”  

she says of the club. 

Barnes says she enjoys participating in Formula Hybrid 

for the chance to see the young men and women 

flexing their engineering muscles and gaining skills that 

will benefit them long after the competition is over. 

“The students don’t just hone their engineering skills; 

they learn to work as a team toward a goal, and to 

work within their budgets, while using their creativity,” 

she says. “When they leave college and they go into 

business, working for other companies, they’re going  

to take every one of those skills with them. It’s so much 

more than just studying.” 

As someone who has worked on advanced automotive 

technologies for his entire career, Phil Gott views 

Formula Hybrid as a way for motorsports to “contribute 

to the advancement of mobility.” Gott, an SCCA member 

since 1968, find himself naturally drawn to racetrack. 

“I’ve been a motor head for as long as I can remember,” 

he says. “I find the combination of mental strategy, 

mechanical preparation, and skill on the track to be a 

very seductive combination.”

Wiley Cox, a NER member of SCCA since 2004, has 

worked every Formula Hybrid competition except for 

one. He says he hopes that in addition to gaining a 

sense of the skill and preparation required to compete, 

the students enjoy the experience and have as much fun 

as he does as a volunteer. 

“We love coming here,” he says. “We love being able to 

help, and we hope you invite us back next year.” 

Doug Fraser, founder and lead organizer of Formula 

Hybrid, says the competition wouldn’t be possible 

without the dedication and commitment of the club 

and its members. 

“We really appreciate the club and all the hard work 

the members put in to help us run this competition,” 

says Fraser. “Without them, we wouldn’t be able to give 

the students this unique educational experience.”  

For more information about the NER 
chapter of the SCCA, or to get involved,  

please visit www.ner.org/race-volunteer.
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1

4 5
Dartmouth Formula  
Racing (DFR)

Jessica II

Raina White

Hybrid 

Battery 
In-house 
2,000 W •h 

EMMRAX 228  
1000 kW @ 5,000 RPM

KTM 250 SXF 
249.9 cc 
30 kW @ 14,000 RPM

Gasoline

400 kg 

Modular powertrain (powertrain test 
bench fits into chassis). Single-enclosure 
accumulator system. Custom HV and LV 
PCBs. Carbon fiber body.

Hybrid

Battery 
4,110 W •h 

Parker GVM142-100 
35.8 kW* @ 6,500 RPM

Swiss Auto SA250 
250 cc 
30 kW @ 10,500 RPM

Gasoline

N/A

None

341 kg*  

Spaceframe Chassis with Octagon Bars. 
Single Speed Transmission. MSOE  
Co-Developed Energus Accumulator 
Modules. Custom Poured Race Seat.

Mozee Motorsports

MP5

Matthew Schaefer

Michigan Hybrid Racing

MHR-18

Heath Hofmann

Hybrid 

Battery 
Michigan Hybrid Racing  
3,686 W •h

(2) Plettenberg Nova 15 
30 kW @ 10,000 RPM

KTM 250 SX-F 
249.9 cc 
31.3 kW @ 13,500 RPM

Gasoline

N/A

Front

650 kg

Two independent HV systems. In-hub  
front wheel drive. Engine tuning through 
ECU programming. Aerodynamics  
package. Integrated system cooling.

Thayer School of  
Engineering at Dartmouth

University of Michigan 
Ann Arbor

Milwaukee School  
of Engineering

&specifications
data
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76

32

Hybrid  

Battery  
2,520 W •h 

HPEVS AC 20-08.52 
11.2 kW @ 2,200 RPM

Kawasaki Ninja 250R EXJ 
250 cc 
22.36 kW @ 11,000 RPM

Gasoline

N/A

Rear 

Dual Input Drivetrain, Custom Built 
Accumulators and AMS, Air Dampers, 
Sophisticated HUD GUI

Bearcat Motorsports

2 Chainz

David Pavlick

Hybrid  

Battery 
A123 
2,310 W •h

Electric Motorsports, Inc DLC-28 
38 kW @ 6,500 RPM

KTM 250 SX-F 
249 cc 
28 kW @ 13,700 RPM

Gasoline

N/A

None

385.55 kg

Blue Devil Motorsports

LH-18

Dr. Xin Xie

Hybrutos Racing

Beta V2.0

Dr. P. Nandakumar

Hybrid  

Battery 
Winston Battery Ltd.  
1,917 W •h

Agni Motors 95R 
26 kW @ 4,500 RPM

KTM Duke 200 
199.5 cc 
18.35 kW @ 10,000 RPM

Gasoline

N/A

None

265 kg

Switchable mode Powertrain Coupling. 
Aramid Fiber Accumulator Container. 
Carbon Fiber Bodywork. Data  
recoverable using Telemetry.

Ashwa Racing

RZX7-H

Dr. Ravindra S. Kulkarni

Hybrid  

Battery 
Liyuan Batteries 
2,949 W •h

Saietta Agni Motors 119R 
15.8 kW @ 2,850 RPM

Honda CBR 250 
249 cc 
19 kW @ 8,500 RPM

Gasoline

Saietta Agni Motors 95R

None

300 kg*  

Series Hybrid. Electronic Throttle  
Control. Electro-Pneumatic Clutch.  
Active Balancing BMS. Modular  
Accumulator Container.

Lawrence Technological  
University

Binghamton University

R.V. College of  
Engineering

SRM Engineering  
College

* Estimated Value
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20

98

24Hybrid

Battery 
Panasonic 
92.5 W •h

Hi performance Golf Cars AC 12-03.27 
4.472 kW @ 6,800 RPM

Subaru EX 21 
211 cc 
4.4 kW @ 3,050 RPM

Gasoline

Mecc Alte S15W-45

Rear

274.5 kg

Ford Fusion accumulators. Mono-shock 
front end. I.C. engine with torque 
converter to power the generator at 
idle and engage TS at higher rpms.

Harvey Hybrid

Harvey

Dr. Burak Basasaran

Hybrid

Capacitor 
UVic Hybrid  
72 W •h

Saietta 119R 
20 kW @ RPM

KTM 250 SX-F 
250 cc 
41.7 kW @ 12,500 RPM

Gasoline

Rear

300 kg  

Ultracap Accumulator mounted directly 
below the driver. Telemetry system 
broadcasts real-time performance data.

Rensselaer Formula  
Hybrid 

VMR-X

Jeffrey Braunstein

Hybrid

Battery 
3,800 W •h

(4) Neumotors 2x 8057 / 2x 8038 
30 kW @ 8,000 RPM

Briggs & Stratton World Formula 
204 cc 
8.6 kW @ 7,100 RPM

Gasoline

Neumotors 8057

Front, Rear

280 kg*  

Active rear wing. Carbon fiber body. 
Telemetry system. 440 cell li-ion  
battery. Custom AMS. 4-wheel drive 
with electronic differential.

UVic Hybrid

UVH2018

Dr. Zuomin Dong

Hot Wheelz  
Formula Hybrid

Diana

Kathleen Lamkin-Kennard,  
Martin Schooping, Sarah Burke

Hybrid

Battery 
KeepPower IMR26650 5200mAh 
4,432 W •h

Emrax 228MV 
100 kW @ 5,500 RPM 

Briggs & Stratton World Formula 
204 cc 
8.23 kW @ 7,100 RPM

Gasoline

Emrax 188MV

Rear

453 kg*

Telemetry system. Custom accumulator. 
Solvent-bonded polycarbonate battery 
box. GLV sourced from accumulator 
power. Carbon fiber bodywork.

Rochester Institute  
of Technology

University of Houston

Rensselaer polytechnic  
Institute

University of Victoria

&specifications
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11 13

202Electric

Battery 
Energus 

(2) Parker GVM142 
36 kW @ 6,000 RPM

N/A

N/A

N/A

None

250 kg* 

Independent rear wheel drive motors 

Princeton Racing Electric

The Hafeez

Luigi Martinelli

Team Uttejit

TU-18

Prof. Ashok B

 

University of  
Detroit Mercy

Titan Motorsports

Hybrid 

Battery  
Genuine Powers 
4,416 W •h

Saietta Agni 119R 
19.3 kW @ 3,460 RPM

KTM DUKE 250 
249 cc 
22.5 kW @ 9,000 RPM

Gasoline

Saietta Agni 119R

Rear

250 kg*  

State-of-Charge based motor boost.

princeton University

University of  
Detroit Mercy

Vellore Institute  
of Technology

* Estimated Value
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207 208

203

Electric

Battery 

(2) Enstroj Emrax 207 Medium Voltage 
40 kW @ 5,000 RPM

N/A

N/A

N/A

None

225 kg 

Independent rear-wheel drive. Vintage 
aesthetic style. Electronic differential. 
Traction control with torque vectoring. 
Data acquisition.

Bulldogs Racing

BR16

Joseph Zinter

Boston University Racing

Stella

Peter Zink

Electric 

Battery 
GBS  
5,222 W •h

(2) Lynch D95B 2x2 
60 kW @ 6,000 RPM

N/A

N/A

N/A

None

385 kg   

Parallel-series electric transmission. Full 
telemetry and data acquisition system, 
located under the driver battery pack.

Alternative Energy  
Racing Organization

CleanSpeed 3.5

Dustin Rand

Electric

Battery 
Custom  
3,280 W •h

(2) Zero Motorcycles FX 75-5  
33.5 kW @ 4,000 RPM

N/A

N/A

N/A

Rear

348 kg (with driver)*

Custom accumulators with LiFePO4 
pouch cells. 

Boston University yale University

University of Vermont
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212 214

204 205

Electric

Battery 
Winston  
2,880 W •h

(2) LMC LEM - 200 
25.38 kW @ 3,600 RPM

N/A

N/A

N/A

None

290 kg*

Atilgan

Atilgan

Prof. Dr. Demir Bayka

Electric

Battery 
Lafayette College Electrical  
Engineering Department  
4,500 W •h

HPEVS AC50-27.28.11  
53.47 kW @ 3,500 RPM

N/A

N/A

N/A

None 

430 kg

Carbon Fiber Nose Cone. 4130 Steel 
tubular space frame. Lafayette  
College Manufactured Accumulators.

Lafayette Motorsports

Marv

Jeffrey Helm

Electric

Battery 
Headway-Headquarters, LLC  
3,504 W •h

Enstroj Emrax 228 
100 kW @ 5,500 RPM

N/A

N/A

ENSTROJ Emrax 228

Rear

300 kg

Steering wheel with custom display.  
Adjustable pedal box. Custom LV  
electrical board. Liquid cooled seat.  
Turnbuckle chain tensioning system.

Electric

Battery 
Custom  
5,370 W •h

Emrax 208 
80 kW @ 6,000 RPM

N/A

N/A

N/A

Rear

250 kg*

Servo controlled active wings. Low  
internal resistance accumulator  
(no cooling required). Addition of  
planetary gearbox for gear reduction.

Illinois Tech Motorsports

Hawk S18

Dr. Mahesh Krishnamurth

Tufts Electric Racing

TER 9

William Messner, Ph.D.

Lafayette College Atilim University

Illinois Institute of  
Technology

Tufts University

* Estimated Value



Jeep is a registered trademark of FCA US LLC.
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222221

220218

HyTech Racing

HT03B

Dr. Jonathan Rogers

Electric

Battery 
EiG   
370 W •h

Motenergy DLC-28/ME-1302 
38 kW @ 5,000 RPM

N/A

N/A

N/A

Rear

272.72 kg  

Wayne State  
Motorsports

Dr. Gene Liao

Electric

Battery 
Thunder Sky Winston Energy   
4,800 W •h

Saietta Agni 95 
10 kW @ 3,200 RPM

N/A

N/A

N/A

Rear

250 kg 

Cost effective 

Formula Agraganya

Trishul

Sreekanth v

Hybrid

Battery 
Curtis   
3,148 W •h

HPEVS AC 9 
37.285 kW @ 10,000 RPM

N/A

Ethanol

N/A

Front, Rear

460 kg 

 

IUPUI TEAM

Jaguars

Jing Zhang

Electric

Battery  
5,860 W •h

Enstroj Emrax 207 
80 kW @ 6,000 RPM

N/A

N/A

N/A

Rear

181 kg*  

Wayne State University Georgia Institute of  
Technology

Indiana University  
purdue University Indianapolis

Amrita Institute of  
Tech and Science

&specifications
data

* Estimated Value



Jeep is a registered trademark of FCA US LLC.
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At General Motors, we are leading the transportation 
revolution. From vehicle electrification to self-driving cars, 
we’re committed to delivering safer, simpler and more 
sustainable solutions for our customers around the world. 
Bring your talents to GM and tackle the industry’s most 
significant challenges, with all the resources you need to 
unlock tomorrow’s breakthroughs.

Graduates nationwide voted us one of Universum’s Top 
Attractive Employers in 2017—ready to find out for yourself? 
Explore opportunities to work at the forefront of your field 
in an entry-level, internship position or participate in our 
Technical Rotation and Career Knowledge (TRACK) program. 
Learn more at careers.gm.com/studentmba.html

Cruise AV

Chevrolet Bolt EV autonomous test vehicles

  Shaping  
“ What’s Possible”  
for Mobility



www.ieee.orgwww.ieeexplore.ieee.org www.electricvehicle.ieee.org

and the engineering  
innovators of  
the future

IEEE: A proud sponsor of the  
Formula Hybrid International Competition...

R E L I A B L E C A R R I E R S . C O M8 0 0 . 5 2 1 . 6 3 9 3  |

RELIABLE
IS MORE THAN

I T ’S

OUR  SOUL.

O U R  N A M E .

Your classic car is more than an investment, it carries your  

hear t everywhere it goes.  At Reliable Carriers, we understand. 

Our kid-glove care, enclosed transport trucks, pinpoint GPS tracking 

and $5 million of insurance on every load help earn your trust 

over every mile. Reliable Carriers. Vehicles taken seriously. 

V E H I C L E S  T A K E N  S E R I O U S L Y .T M

WWW.AVL.COM/RACING



GRADUATING?
You can transfer to a professional membership 
for FREE.

You belong here with the best and 
brightest in the mobility engineering 
community. Transfer today to:

• Access FREE salary information and 
job notices

• Seek advice directly from industry 
veterans and more via the Member 
Connection at connection.sae.org

• Utilize discounts on technical resources 
(books, events, trainings)

Visit sae.org/membership for a complete 
list of benefi ts.

Email Chris J. at christopher.joseph@sae.org 
to take advantage of this o� er.

P1794240 The Power in Electrical Safety © www.bender.org

Bender’s ground fault detector, the ISOMETER® IR155-3204 and 
iso165C, provide safety in hybrid and electric vehicles as well as  
in Formula 1.

The IR155-3204 and iso165C monitor the  
complete vehicle electrical drive system and  
provide effective protection against electric  
shocks and fire hazards.

Safety for vehicles

We support  

the Formula  

Hybrid Teams

WHO SAID HYBRIDS WERE BORING?

2017 World Endurance Championship
Toyota TS050 Hybrid

2018 Lexus LC500h 2018 Lexus LS500h

Toyota is a proud to continue our support of the SAE Formula Hybrid Student Competition.

http://www.Toyota.com/usa/careers TOYOTA



Protecting information in motion  
in the cloud and beyond

intralinks.com

engineering.dartmouth.edu

• PhD Innovation Program
• Master of Engineering Management Program

Drive our roads 
to entrepreneurship.





1-800-GRAYBAR (472-9227)
graybar.com

Building the future together.

When you need to keep electrical projects on track,  
Graybar is there.

• More than 250 locations nationwide

• Everything needed to power, network and secure facilities

• Product knowledge and technical assistance

Your success is our success. Learn more at graybar.com.

Graybar is proud to sponsor the Formula Hybrid Competition.

FORMULA SAE®/
www.racetechmag.com

STUDENT
BOOK
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salutes one of our  

most enthusiastic  

long-time volunteers.

Terry Bonee 
1949–2017

IN MEMORIAM 
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We would like to take this opportunity to thank our sponsors.  

We greatly appreciate all of their contributions and support and know that 

the event was made all the better due to their help. Thanks again!
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Mike Chapman, Senior Program Manager, Intralinks
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