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Modern Solutions to Age Old
Problems — The need for transient
simulation
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How can Engineers Create Growth?
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Vehicle Thermal Test Cycles
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Modern Design Targets

High Ambient .
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Modern Design Targets
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The Million Dollar Question and How
to Answer It
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The $1M Question

Can you simulate this test cycle today?
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A Novel Approach to Drive Cycle
Simulation — Theory, History and a
Commercial Solution



Theory
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Background
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Background
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Background
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A Commercial Solution
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A Commercial Solution
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A Commercial Solution

Y CoTherm
L msewe. - 0]
Select a set of representative S Calure edor | el eor | oo€ Pt
vehicle parameters i
v B * +1
-1 X +1 ’ ' 11‘00 12I00 131(:::ne - 14‘00 15‘00 16‘00
-~ Select OLHC or Full Factorial Sampling 9 ¢ \Gonersto ehill,_clowe
Plans in Any Number of Dimensions . . :
y Visualize the Sample Points and Boundary
Calculate the steady state CHT Conditions
solution at each selected speed




A Commercial Solution
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S coTherm

A Commercial Solution
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Case Study —Strategies for Simulating
Test Cycles in 3D



Case Study Introduction
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Case Study Introduction

3 Representative Speed profiles
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Case Study Introduction

3 Representative Speed profiles Establish a “True” Solution using a CHT simulation
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Case Study Introduction

A Comparison of Strategies for Simulating Vehicle Heat Protection Test Cycles in 3D, SAE TMSS, 2018



Case Study Introduction
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Case Study Introduction
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Case Study Introduction
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Case Study Introduction
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CHT Simulation
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Step-Wise Coupling o
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Stap-wise Coupling
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Step-Wise Coupling
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Pseudo-Transient Coupling
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Pseudo-Transient Coupling
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Step-wise Coupling
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Surrogate Model Co-Simulation
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Surrogate Model Co-Simulation
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Case Study Conclusions
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Case Study Conclusions
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Conclusions
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Conclusions

« Thereis along history of surrogate modeling being used in
engineering design

* Proven to be accurate and low cost

» TAl's CoTherm software makes the process simple to use, easy
to deploy and highly automated
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Conclusions
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