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Effect of thermal insulation coating piston on

performance of gasoline engine
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(1. National Key Laboratory of Automotive Chassis Integration and Bionics, Jilin University, Changchun 130022, China;
2. GAC Automotive Research & Development Center , Guangzhou 511434, China)

Abstract: An experimental study was conducted to investigate the effects of an insulated piston on gasoline engine
performance under different loads and excess air ratios. The results show that the optimal ignition time is advanced
at low load, the ignition delay period and the combustion duration are prolonged ; conversely, the combustion center
is postponed at high load. Additionally the use of thermal insulation coating pistons has led to an increase in NO,
emissions and a decrease in CO and HC emissions; the thermal insulation coating pistons has the same effect on
engine performance during both and stoichiometric air dilution combustion at high loads combustion.
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Fig.1 Material distribution of piston thermal

insulation coatings
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Fig. 2 Comparison of thermal insulation coating

pistons before and after experiment
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Table 2 Model and accuracy of main instruments and

equipment for engine measurement

and control
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Fig.3 Schematic diagram of experiment set—up
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Fig. 5 Comparison of ignition delay period and
combustion duration between regular
pistons and thermal insulation coating
pistons in gasoline engines under

stoichiometric combustion
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Fig. 8 Comparison of regulated emissions from
gasoline engines using regular pistons and
thermal insulation coating pistons under

stoichiometric combustion
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exhaust losses, and heat transfer losses
between gasoline engines using regular
pistons and thermal insulation coating

pistons under stoichiometric combustion
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Fig. 10 Comparison of MBT between gasoline engines
using regular pistons and thermal insulation
coating pistons under high load air dilution

combustion
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Fig. 11 Comparison of ignition delay period and

combustion duration between gasoline
engines using regular pistons and thermal
insulation coating pistons under high

load air dilution combustion
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Fig. 12 Comparison of CA50 between gasoline engines
using regular pistons and thermal insulation
coating pistons under high load air dilution

combustion
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