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Study of spatial temperature distribution during combustion process in
a high temperature and pressure constant volume chamber
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Division of Mechanical Convergence Engineering, Silla University
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Abstract Downsizing is widely applied to diesel engines in order to improve fuel efficiency and reduce exhaust
emissions. Engine sizes are becoming smaller but pressure and temperature inside combustion chambers are
increasing. Therefore, research for fuel spray under high pressure and temperature conditions is important. A constant
volume chamber which simulates high temperature and pressure likely to be found in diesel engines was developed
in this study.

Pressure and temperature were increased abruptly because of ignition of the pre-mixture in the constant volume
chamber. Then pressure and temperature were gradually decreased due to the heat loss through the chamber wall. Fuel
spray occurred when temperature and pressure were reached at the target condition. In this experiment, the temperature
condition should be exactly defined to understand the relation between fuel evaporation and ambient temperature. A
fast response thermocouple was developed and used to measure the temporal and spatial temperature distribution
during the combustion process inside the combustion chamber. In the results, the core temperature was slightly higher
than the bulk temperature calculated by the gas equation. Ed-note: do you want to say 'ideal gas equation'? This was
attributed to the heat transfer loss through the chamber wall. The vertical temperature deviation was higher than the
horizontal temperature deviation by 5% which resulted from the buoyancy effect.
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2: Pressure transducer (Kistler Type 6041, water-cooled)
3: Thermo-couple for chamber wall

4: Injector

5: Heater
9: Pressure sensor (high resolution & accuracy)

6: Spark plug & ignition coil
7: Vacuum pump

10: Pressure indicator

11: Heater controller

8: Mixing fan

1: Quartz window
12: Temperature indicator for chamber wall

(not to scale)
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Fig. 3. Schematic diagram of constant volume chamber
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Fig. 6. Home-made thermocouple
(Ktype, wire diameter=75m)
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