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Abstract TE l 4 O 1 8 2

HCCI engines have some characteristics similar to both SI and CI engines, i.e. fuel and air are
homogeneously mixed before entering into combustion chamber as a SI engine, while the mixture is
ignited spontaneously by compression as a CI engine. However the HCCI combustion mechanism is
unique. The start of combustion in a HCCI engine is occurred from various locations and flame
propagates in a very short distance, so the burn duration is extremely short. The objective of the
research was to study factors influencing on ignition of HCCI engines. Single cylinder diesel engine
was chosen and LPG was used in the experiment. All test runs were conducted at constant speed.
Parameters of interest were intake temperature, equivalence ratio, and EGR. The results show that
the engine operational region was confined by the combination of intake temperature and
equivalence ratio. The engine can operate satisfactorily at the speed of 1500 rpm when the intake
temperatures are set in the range of 115 — 180 °C and the equivalence ratio of 0.38-0.56. At speed of
2000 rpm the intake temperatures have to be set at 130 - 170 °C and the equivalence ratio of
0.38 — 0.56. While the intake temperature is increased, the equivalence ratio has to be decreased.
Furthermore, it is found that the operating region for low speed of 1500 rpm is slightly larger than

that for higher speed of 2000 rpm.

The study of increasing intake temperature reveals that maximum pressure, rate of pressure rise and
burning rate are increased with temperature. IMEP and thermal efficiency are initially increased
with temperature until they reach the peak value at 140 °C then they are decreased with increasing

temperature. In the study the values of IMEP are relatively in the range of low to medium.
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The values of COV of P, and COV of IMEP are significantly small and tend to decrease with

increasing temperature in the range of 115 - 180 °C.

The study is also discovered that increasing equivalence ratio gives rise to increase maximum
pressure, rate of pressure rise, IMEP, and thermal efficiency. Burn duration is decreased with
increasing equivalence ratio while the values of COV of P___and COV of IMEP are small and also
decreased with increasing equivalence ratio. For the case of using EGR, it is found that increasing
amount of EGR gives adverse affect to maximum pressure, rate of pressure rise, IMEP, thermal

efficiency, COV of P_,_and COV of IMEP.

Considering from the three parameters, it is indicated that without EGR the ignition location is
dependent upon the values of intake temperature and equivalence ratio. The ignition location of the
HCCI engine occurs before top dead center and its location shifts further from the TDC when the
values of intake temperature and equivalence ratio are increased. It is also found that the
relationship among the start of combustion (SOC), equivalence ratio (¢) and intake temperature (T)
can be constructed in the empirical formula as follow:

SOC = (61.275 $°)-(68.750 () — 0.050(T-273.000) + 21.277

With EGR, the ignition location occurs more closely to TDC. When the amount of EGR is constant,
increasing intake temperature shifts the ignition location further from TDC. On the contrary,
increasing equivalence ratio produces small affect on ignition location. In conclusion, it is found
that the HCCI engine gives the highest thermal efficiency of 52 percent at speed of 1500 rpm with
ignition location at 4 degrees BTDC when intake temperature and equivalence ratio are set at 140 °C

and 0.55, respectively.



