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A Study of Heat Flux According to the Initial Temperature of Combustion
Chamber and Hight of Probe in a Constant Volume Combustion Chamber

Chi-Woo Leet

Abstract : As for the production of internal combustion engines, there has been further
movement toward development of high performance engines with improved fuel
efficiency as well as a lightweight and a small size. These tendencies help to solve the
problems in engines, for example, such as thermal load, abnormal combustion and so
on. In order to investigate these problems, a thin film-type probe for measuring
instantaneous temperature has been suggested. A method for manufacturing such a
probe was established in this study. The instantaneous surface temperature of a
constant volume combustion chamber was measured by using this probe and the heat
flux was obtained through Fourier analysis. In order to thoroughly understand the
characteristics of combustion, authors measured wall temperature of combustion
chamber and calculated heat flux through a cylinder wall while varying the protrusion
height of probe. For these purposes, the instantaneous surface temperature probe was
developed, thereby making possible the analysis of instantaneous temperature of wall
surface and the detection of unsteady heat flux in the constant volume combustion
chamber.

Key words : Instantaneous Temperature Probe(s£7beT =2H) Constant Volume
Combustion Chamber(F&H{47]), Wall Heat Flux(8% €#%), Height of
Probe(&&%°])
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3. Pressure gauge 4. Thermo ~ couple

5. Surge tank 6. Heater
7. Temperature controller
9. Air inlet / exhaust

11. Ignition plug

13. Ignition device

8. Pressure gauge
10. Turbulence generator
12. Combustion chamber
14. High volitage 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
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Fig. 2 Schematic diagram of constant volume
combustion chamber
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Fig. 3 Schematic of the instantaneous temperature
probe used K-type thermocouple
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Table 1 Initial conditions of experiment
Parameters Conditions
Equivalence ratio ER=1.0
Position of probe || PP=67° 157° 247° 337°
Ignition pressure IP=0.5 MPa
Fuel Gasoline
Tgnition method CDI
Premixed duration PD=260 ms

Table 12 AREAN & HASFA7|7R S AE
z712762 g (Equivalence  ratio)
ER=1.0, &£7te% =218 A9 (Position
of Probe) PP=67° 157° 247° 337° A&
#7172 (Premixed duration) &AME ¢FE7}
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Table 2 Experimental conditions

Parameters Conditions

Height of probe HP=0,1, 2mm

Initial temperature IT=343, 353, 363 K
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Fig. 5 Typical temperature signal at surface wall
of constant volume combustion chamber
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Fig. 6 Surface temperature of wall at HP=0 mm,
ER=1.0 and PP=337°
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Fig. 7 Surface temperature of wall at HP=1 mm,
ER=1.0 and PP=337°
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Fig. 8 Surface temperature of wall at HP=2 mm,
ER=1.0 and PP=337°
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Fig. 9 Surface temperature of wall at IT=353 K,
ER=1.0 and PP=337°
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Fig. 11 Unsteady heat flux of wall at IT=363 K,
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