E- Truck hermal Management pAmn

Background Simulation Results Hardware Test Comparison

This is the second year of the E-Truck RSQO's 4-year project of converting a We created a Simscape model in MATLAB to simulate whether our thermal A hardware test was built to measure radiator and fan performance in

medium-duty Peterbilt 337 truck to use a fully electric powertrain. This year the management system can reject all the heat generated by the truck and the primary circuit. A water pump was used to circulate coolant through

project involved 6 capstone teams across the ME, ECE, HCDE, and MSE maintain critical powertrain components within safe temperature limits for a the radiator and a 5-kW diesel heater to model worst case temperatures

departments. given drive cycle. Our simulations predict that all of the components cooled (75° C) in the primary circuit. For a constant coolant flow rate of 17.1 [pm
by the thermal management system will be maintained below 55° C, which is and one 15" fan turned on to 4350 rpm, the inlet and outlet coolant

Problem Statement the maximum allowable operating temperature of our NMC batteries (the temperature data was monitored until it reached a steady state. These
most stringent temperature requirement). results were then compared to a digital twin of the hardware test in

Simscape to validate our simulation.
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We are responsible for designing a thermal management system for the E-
truck that keeps the batteries, E-axle, and other components at their ideal
operating temperatures. The truck will use NMC Li-ion batteries, so it's critical
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for our system to be able to prevent a thermal runaway event. We will use . Comure scanaosoo oty Radiator
N o . R 1) drive cycle, (ii) cool down, (iii) cold weather =
thermal simulations, CAD models, hardware testing, and the selection of 2.Plt power consumplon n the system (seecode) | DX
components that are commonly used in similar trucks to achieve this. * xplore simuiaton esuls weing Simscape Resdls Bxpore Condenser |
- Medium Temp Coolant Tank . .
ysStem pesign - oner [T
I
. f(x)=0F Low Temp Coolant Tank @ A " B
To start off our project, we designed system diagrams to figure out the overall drve cyol
architecture of the system and to provide documentation for future work. i
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Battery Cooling Circuit
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_ _ _ _ _ s0- Maximum Allowable Batteries i @ . . J
Primary Having the components in parallel rather than in series allows the Operating co;g:r;:er 0 200 400 500 800 1000 1200 1400
circuit components in system to focus the cooling on the components that need it most by 45|~ _ Temperature of Motor i} Time (Seconds]
parallel throttling the flow to the other components via the valves. Sattaniesi(sEago) / - Inverter
Refrigerant circuit for The battery circuit needs a refrigerant loop because the coolant T \

batteries going to the batteries must be 15°C, so refrigerant is needed to cool sl ' i
it below ambient temperature. ) A ////f
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