
Hello Buckeye Current friends, family, alumni, and sponsors! Over 
the past two months the team has been busy not only working on 
individual projects but also recruiting and putting on events. As 

our new battery pack design gets finalized, the first iteration of frames 
are being sent out for manufacturing, with stress testing to occur in 
February. The bending and notching 
of frame tubes will be outsourced, 
while the welding and joining of the 
tubes will be performed in-house. 
The team has also begun design of a 
dyno cart to begin testing and tuning 
our motor immediately upon arrival. 
During inspection of RW-3 after last 
year’s Pikes Peak run it was noticed 
that plastic around the busbars inside 
the inverter had melted; these busbars 
are being investigated for resizing and 
the mechanical fasteners that connect 
bus bars are being evaluated for 
strong contact security so that the inverter is ready for pairing during 
dynamometer testing.

Lots of progress has been made in choosing components for the 
cooling system. Previously, the team used a clear acrylic tubing which 
proved to be unreliable and incompatible with the fittings we wanted to 
use. In 2018, the team switched to rigid aluminum tubing, but this was 
especially difficult to install and maintain. That left a choice between 
steel braided or nylon braided rubber hose. The nylon braided hose is 
more expensive, but adds greater flexibility without any sharp edges.

The next difficult part of the cooling system to choose was the 
radiator selection and placement. To improve packaging efficiency, the 

radiator has been moved out of the tail to the front of the motorcycle.  
To ensure the radiator is sized appropriately, the radiator from a 2014 
Yamaha R1 is being used as this has considerably higher heat rejection 
than our electric powertrain.  

In cell selection news the team has narrowed down possible 
cell options to three cells: the 
Efest IMR18650 3Ah, the LG 
INR18650HG2, and the Samsung 
INR1865030Q. These final cells 
were narrowed down from 11 initial 
cell options using an 18 minute 
current profile adapted from our 
team-developed simulation tool and 
evaluating thermal performance. 
These cells passed because of their 
superior volumetric power and energy 
density and low internal resistance. 
To finalize cell selection both a multi-
rate capacity test and a variation of 

a Hybrid Pulse Power Characterization (HPPC) test will be performed. 
Then, with the final cell selection made, a 40+ hour RC Identification 
Test (RCID) will be performed to develop a cell model that will be used 
to create a more accurate current profile. We will also look to develop a 
thermal model of the cell to evaluate cooling needs.

During the first week of January the team hosted its annual Gate 
Review technical overview presentation at the Center for Automotive 
Research. Representatives from Bosch, Cummins, Honda, Harley-
Davidson, Schaeffler, and Ohio State were in attendance and provided 
valuable feedback on the team’s progress to date. Pictured is Project 
Manager Aaronn Sergent fielding questions during the presentation.
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Pit Bike Update
To kick off the pit bike project the team 
recently purchased a 2019 Honda CRF 
250R chassis. After the frame is modeled 
in CAD a battery pack will be sized 
and powertrain components selected 
accordingly. The goal is to have the bike 
fully assembled and functional by the 
beginning of June. Pictured on the far right 
are team members Chase Gough  and Chase 
Granlund preparing the frame for modeling. 

https://buckeyefunder.osu.edu/project/11938
https://buckeyefunder.osu.edu/project/11938


Technical Highlight: Thermal Modeling

Projects: “In previous years I've worked on 
designing, constructing and configuring the 
dyno testing setup. Since last year I have also 
been working on the sensors and data logging 
system on the bike. I'm also helping to design 
the wiring harness for RW-4.”
Favorite Team Memory: “My favorite 
experience from  my time with the team was 
winning our class at Pikes Peak. Seeing all 
of our hard work manifest into a win was an 
amazing feeling, and I can't wait to replicate 
it at the Isle of Man." 
Favorite Part of OSU: " My favorite part of 
OSU (aside from the pizza ATM on campus) 
is the Center for Automotive Research. 
I've gained so much experience working 
on projects at CAR and my time spent here 
has allowed my passion for automotive 
engineering to flourish."
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To prevent thermal limitations during the race, a heavy focus for 
the team this year has been the development of physics based 
thermal models of the powertrain components.  Thermal models 

have been created for the inverter, electric motor, and radiators.  
These models capture the heat generation and heat transfer within 
each component and are integrated with the team’s simulation tool, 
SimBAlink, to predict powertrain thermal performance.

These thermal models are simplified versions of the physical 
system to allow fast computation time. To determine which portions 
of the component are critical to capture in the model, the physical 
layout and literature of previously developed models were analyzed.  
The typical internal layout of an inverter is shown in the top picture, 
while a diagram showing the main parts of the electric motor is shown 
below.  With simplifications made, there are still unknown parameters 
that must be tuned so that the model prediction matches the data.  For 
the inverter thermal model, the model parameters were tuned using 
nonlinear optimization methods in MATLAB with data collected from 
Pikes Peak International Hill Climb.  The inverter model was validated 
based on additional data available from Pikes Peak that wasn’t used 
in the calibration process.  The models for the radiator and electric 
motor were tuned based on data available from supplier datasheets 
using linear and nonlinear least squares. The radiator thermal model 
will be validated with data collected in the testing process.  The 
thermal model of the electric motor is unable to be validated until 
thermal data is collected with the new motor during dynamometer 
testing.  However, the model is currently being used to suggest trends 
in the temperature rise to begin planning control strategies.

Using these thermal models, the team has developed a robust 
cooling system for RW-4.  After additional data has been collected, 
the team will use the validated thermal models to develop control 
strategies to prevent thermal limitations in the powertrain components 
while maximizing motorcycle performance.    
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