
Accepted Manuscript

Optimization and calibration strategy using design of experiment for a diesel
engine

Sangki Park, Youngkun Kim, Seungchul Woo, Kihyung Lee

PII: S1359-4311(17)30563-X
DOI: http://dx.doi.org/10.1016/j.applthermaleng.2017.05.171
Reference: ATE 10486

To appear in: Applied Thermal Engineering

Received Date: 25 January 2017
Revised Date: 5 April 2017
Accepted Date: 28 May 2017

Please cite this article as: S. Park, Y. Kim, S. Woo, K. Lee, Optimization and calibration strategy using design of
experiment for a diesel engine, Applied Thermal Engineering (2017), doi: http://dx.doi.org/10.1016/
j.applthermaleng.2017.05.171

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.applthermaleng.2017.05.171
http://dx.doi.org/http://dx.doi.org/10.1016/j.applthermaleng.2017.05.171
http://dx.doi.org/http://dx.doi.org/10.1016/j.applthermaleng.2017.05.171


  

1 

 

Optimization and calibration strategy using design of experiment 

for a diesel engine 

Sangki Park
a
, Youngkun Kim

a
, Seungchul Woo

a
, Kihyung Lee

a,* 

a
Department of Mechanical Engineering, Hanyang University, 1271 Sa1-dong, Sangrok-gu, 

Gyeonggi-do 426-791, Korea 

*Corresponding author: Department of Mechanical Engineering, Hanyang University, 1271 

Sa1-dong, Sangrok-gu, Gyeonggi-do 426-791, Korea. E-mail: hylee@hanyang.ac.kr 

 

Abstract: Numerous official cautionary statements on insufficient fossil fuels and global 

warming have been issued. Therefore, attention on improving fuel efficiency and reducing 

exhaust emissions has increased. In particular, in the case of diesel engines, the number of 

control parameters has been increased by after-treatment systems. However, the calibration of 

all these parameters is complex and requires detailed understanding. Therefore, the present 

method of diesel engine calibration is time-consuming and expensive, creating a highly 

challenging environment for engineers. Considering this, a new and improved engine 

calibration method is required. In this study, engine modeling, predictability, and accuracy 

were focused upon using design of experiment (DOE). In addition, intake and fuel control 

parameters were optimally calibrated using regression models and numerical optimization. 

Through these procedures, the number of test measurements could be substantially reduced, 

and an efficient method of engine calibration is proposed. 
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1. Introduction 

Vehicle engineers require improved techniques to satisfy the continually varying 

regulations on CO2 emissions and fuel efficiency. Diesel engine calibration has become 

particularly complex because of after-treatment options. The increased complexity of engine 

systems has led to an increased number of parameters and experiments. The current 

calibration method for diesel engines is time-consuming, which has caused problems for 
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