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Study on the Heat Flux Using Instantaneous Temperature

as Height of Probe in the Combustion Chamber
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Abstract

The gasoline engine tends to high performance, fuel economy, small-sized. Therefore, it is

necessary to solve the problems on thermal load, abnormal combustion, ete in the engine. Thin

film instantaneous temperature measurement probe was made. And the manufactural method of

probe was established. The instantaneous surface temperatures in the constant volume

combustion chamber were measured by this probe and the heat flux was obtained by Fourier

analysis. The authors measured the wall temperature of combustion chamber and computed the

heat flux through the cylinder wall in order to understand the combustion characteristics

depending on height of probe. For achieving this goal, the thin film instantaneous temperature

probe was developed for analyzing the instantaneous surface wall temperature and unsteady heat

flux on the constant volume combustion chamber.
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1. Air compressor 2. Check valve

3. Pressure gauge 4. Thermo-couple

5. Surge tank 6. Heater

7. Temperature controller 8. Pressure gauge

9. Air inlet/exhaust 10. Tubulence generator
11. Ignition plug 12, Combustion chamber
13. Ignition device 14. High voltage probe
15. High current probe 16. Oscilloscope
17. X-Y plotter 18. Computer
19. Pressure transducer 20. Amplifier
21. A/D converter 22. Vacuum pump

Fig.1 Schematic diagram of experimental
apparatus

Fig. 2 Picture of constant volume combustion
chamber
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Fig. 3 Schematic of the thin film instantaneous
temperature probe used K-type thermo-
couple
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Table 1 Initial conditions of experiment,

Parameters Conditions
Fuel Gasoline
Ignition method CD1
Ignition pressure, Pa 0.5MPa
Ignition temp., Ta 353K

Table 2 Experimental conditions.

Parameters Conditions
Equivalence ratio(ER) 1.0
Position of probe(PP) 67,157,247, 337°
Height of probe(HP) 0,1, 2mm
Premixed duration(PD) 260ms
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Fig. 4 Typical temperature signal at surface wall
of constant volume combustion chamber
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Fig. 5 Surface temperature of wall at ER 1.0 and
HP Omm
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Fig. 9 Surface temperature of wall at HP and PP
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