
The month of March brought a lot of progress on the 
battery pack as all of the raw materials arrived and 
individual module construction began. The first two 

weeks were spent spot welding both components of the 
bus bars together, unboxing batteries, populating the 
shelves, then checking and rechecking each cell’s polari-
ty multiple times. Since then, these past two weeks have 
been dedicated to spot welding the bus bars to the pack. 
Luckily Ohio State’s spring 
break fell right in the middle of 
all this work and gave the team 
a chance to make a lot of prog-
ress every day without the stress 
of classes. 

"We have a variety of tasks in 
progress right now. Spot welding  
bus bars, manufacturing the 
balance and sense wire harness-
es, and making a test pack to 
check software." Wiring and fusing project captain Zach 
Salyer said, "We're trying to get everything done by mid 
April to start track testing." 

While the team had a week off of class, they also took 
a day trip to Columbus, IN to visit longtime sponsor Cum-
mins, and presented to their management. The team 
toured Cummins Tech Center and heard from Brammo, 
Cummins' recent energy storage technology aquisition be-
fore discussing further collaboration opportunities. 

"I really enjoyed hearing about the history of Brammo 
racing because it relates to us in a way where they found 

success in the electric motorcycle field and we are trying 
to design a bike that would dominate the same way theirs 
did." RW-4 frame design project captain Luke Chen said.

The month of April is set to include many events that 
the team will either be hosting or attending. Our first 
event was Ohio State’s Sustainability Fair on April 2nd 
during the 2018 Time for Change week. At this event the 
team showcased the bike, focusing on advancements in 

clean automotive technology 
and student involvement. 

On Friday, the 6th, the team 
will be giving its annual Gate 
Review where an in-depth pre-
sentation on the ongoing and 
recently completed technical 
projects from the past year will 
be given to the team’s univer-
sity supporters and industry 
sponsors. 

Then on the 21st, the team will be exhibiting the bike 
at the Columbus Maker Expo, MakerX, at the Reynolds-
burg Performing Arts Center & Fablab. Anyone interested 
in attending this event should go to www.makerx.org for 
more information and to purchase tickets.

The following Saturday, the 28th, will be the team's 
Open House event at the Center for Automotive Research. 
This is a less technical presentation that is open to any-
one who wants to know more about the team and the 
project. For more information about any of these events 
please contact Mason Hayes at Hayes.893@osu.edu.
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RW-4 CCS Aero Concept Sketches
Over the past few months the team 

has been collaborating with Detroit's 
College for Creative Studies students to 
develop fairing concepts at the intersec-
tion of aesthetics and functionality. The 
team provided specific criterea for the 
students to design around then gave free 
reign to the creative process. Won Choi Concept Sketch Deven Khatri Concept Sketch



During the team’s 2017 Pikes Peak run, one of the 
major limiting factors to RW-3x’s performance was 

the amount of energy on board the vehicle’s battery pack. 
Since the cells were fully drained before Rob reached 
the summit, the pack bus voltage sagged low enough to 
limit the vehicle’s motor RPM. This decreased top speed 
and limited vehicle power, 
decreasing performance. 

As a result, one major 
project to upgrade RW-3x 
was the selection of new 
cells for a new battery pack.  
The team needed to set new 
requirements for pack energy, 
and calculate how those 
requirements translated to 
the individual cell level. 

To start, the team 
researched the market, and then bought 13 different types 
of cells. The first test done on each type of cell was to 
run a representative profile from last year’s Pikes Peak to 
compare their energy, power, and thermal performance.

“Last year we ran the race in 10:55 so that’s how long 
each test takes for each cell. Some cells did not complete 
the test because they reached thermal or energy limits, 

and those were disqualified.” Team member Chris Liu said. 
After determining the top 5 cells, each was cycled in 

a thermally insulated condition to simulate a worst-case 
cooling scenario with no passive cooling on the cell. 

To narrow down the field of 5 possible cells the current 
profile was increased to 200% of the total current used 

in the race. Of the 5 
remaining cells only 3 
successfully passed the 
new test. The final 3 
cells were an LG 18650, 
an Efest 18650, and an 
Efest 26650.

“We ultimately chose 
the 26650 because they 
are the same size as the 
cells we used last year and 

could directly replace last 
year’s cell in the team’s battery pack design" Liu said. “We 
then ran dynamic pulse profiles for the cell, which helps to 
characterize the battery under different temperatures and 
different states of charge." This allowed the team to build 
a second-order equivalent circuit model of the cell, which 
is now being used in the team’s overall vehicle simulations 
to predict race performance for the 2018 race season.

Technical Highlight: Battery Characterization 

Favorite Part of Team: “There's always 
stuff to do and there's so much freedom, 
at least on my part. For example, the 
scripts that I made for battery character-
ization were from scratch so I could put 
my own ideas into it. But also there's no 
pressure, if you have time you can work 
on stuff and if you're busy that’s fine too." 

Favorite Part of Ohio State: "It's so big 
and there are so many people, so many 
opportunities. You can play hockey or go 
to the gym, or you can work on a mo-
torcycle. I'm actually thinking of doing 
kickboxing next year and then archery or 
fencing and I'm currently training to be a 
lifeguard."
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