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Numerical Experiment

Case Study Settings

q Conventional fuel consumption analysis of truck 
platooning, including CFD simulation and wind 
tunnel test, is computationally expensive.

q A data-driven surrogate model is proposed as an 
alternative for fuel consumption analysis. The truck 
configuration and the external environmental factor 
are considered in the surrogate models.

q A case study is used to demonstrate the 
effectiveness of the line haul shipment and the fuel 
consumption performance in the setting.

Methodology

Data Description
q The number of truck platoon is three and features 

were included in the parametric models including 
truck geometry, truck configuration, and wind 
configuration. The output parameters are drag 
forces on each truck in the platoon. 

q Over 10k instances are generated with ANSYS 
Fluent with 80% and 20% of the samples used for 
training and testing, respectively. 

Model Performance

Wind Data History

Truck configuration

CFD Simulation Surrogate modeling

Fuel Consumption Analysis

Method Prediction Error
Linear Regression 19.21%
Gaussian Process 7.78%

Generalized 
Additive Model 4.53%

Neural Network 3.27%

q The representative section of the corridor was found 
to be located on I-57 from Chicago to North of 
Rantoul to (LTPP Section ID: 17-5849). 

q Wind data was collected from wind stations along 
the highway I-57 including Rantoul and Kankakee 
with the frequency of 20 min.

q The cost analysis is conducted considering the cost 
of fuel consumption, company operation, labor, and 
truck depreciation.
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Summary
q The average fuel-consumption reduction ratio could 

be up to 10% for truck spacings of 18ft, accounting 
for various wind conditions in the case-study. 

q Compared to a traditional delivery service, the truck 
platoon incurs lower delivery cost.

Case Study Results

Fuel Consumption & Delivery Cost Analysis 


