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A Study on the Emissions of Homogeneous Charge Compression
Ignition Engine
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Abstract

As a new concept in engines and a power source for future automotive applications, the HCCI
(Homogeneous Charge Compression Ignition) engine has been introduced. Essentially a combination of
spark ignition and compression ignition engines, the HCCI engine exhibits low NOx and PM emissions
as well as high efficiency under part load. In this research, a 4 cylinder diesel engine was converted
into a HCCI engine, and propane was used as the fuel. The main parameters for this research are fuel
flow rate and the temperature of the intake manifold, and the effects of such on a HCCI engine's

performance and exhaust was investigated.
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Table 1 Engine specifications

Itemns Specifications
Displacement 1.8% L
Bore 79.5mm
Stroke 95.5mm
Connecting Rod Length | 1440 mm
Compression Ratio 18.38:1
Piston Geometry Bowl
Intake Valve Open 16 CAD ATDC
Intake Valve Close 25 CAD ABDC

Exhaust Valve Open 238 CAD BBDC

Exhaust Valve Close 19 CAD BTDC

Indine
v ¥ Yorque
Shaft Incyinder Transducer
Encoder Pressure
Transducers (4}

Fig. 2 Schematic diagram of experimental engine
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Fig. 3 Torque vs. intake temperature for varying

fuel-air equivalence ratios

J

‘ ~—039] |
310 \ 3 —036 ]
H AN ~033
[T Y I —— X 03
: o
3 o,
208
3 — \\
B 07 o T N e
3
3
Sos
S
05
100 110 120 130 140 150

Intake Temnperature, degree C
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Fig. 5 Torque vs. fuel-air equivalence ratio for
varying intake temperatures
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Fig. 8 NOx vs. fuelair equivalence ratio
for varying intake temperatures
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