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Technology of Instantaneous Heat Flux Measurement
on a High Response Heat Insulation Coating
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Summary

To reduce the cooling loss of internal combustion engines, a method is currently being studied for ap-
plying heat insulation coating with low heat conductivity and low specific heat capacity onto the combus-
tion chamber wall. With this technology used, the temperature of the coating surface is assumed to fluc-
tuate in a range of several hundred degrees Celsius in accordance with the gas temperature. In this study,
a highly-responsive wall temperature sensor was developed and its response speed was confirmed to be
appropriate for measuring temperature of the combustion chamber wall of the internal combustion en-
gine. In addition, this wall temperature sensor was applied to RCEM to measure the wall temperature
and calculate the wall-surface heat flux. Besides, a study was conducted on a method for calculating wall-
surface heat transfer coefficient, using the measurement and calculation results above. As a result, this

coating confirmed that the influence that Re fluctuation gave Nuin comparison with noncoating is small.
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Fig. 1 Thin Film Thermocouple (with Insulation Coating)
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Fig. 11 Wall Temperature Measuring Point

Table 1 RCEM Specification

Bore [mm] 89
Stroke [mm] 95
Compression Ratio 23.4

Table 2 RCEM Operating Condition

Case 1 [ Case2

Fuel iso-Octane
Fuel pressure [MPa] 20
Combustion system HCCI
Equivalence Ratio 0.48

Initial gas & wall temperature [°C] 45 25
Piston speed average [m/s] 29 1.7
corresponding engine speed [rpm] 923 545
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