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Feasibility Study on Achieving High Thermal Efficiency by Means of
CNG-Distribution Measurements
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To clarify the fuel injection parameters required to create homogeneous in-cylinder mixtures in MPI
(Multi-Point Injection) CNG engines, both the CNG-jet mixture formation process and in-cylinder local
equivalence ratio were investigated, using a visualization technique based on non-dispersive infrared (NDIR)
and in-cylinder timed-gas-sampling measurements. It was seen that low fuel injection rates enabled the
formation of a highly diffused CNG-jet in steady-state air-flow, which is assumed to be the type of air-flow
in the intake-port. In addition, the indicated thermal efficiency was improved by creating homogeneous in-
cylinder mixture distribution. It was seen that the highly dispersed mixture in the intake-port realized by
lowering the fuel injection rate could achieve high thermal efficiency by improving both the unburned fuel
loss and the degree of constant volume.
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Fig.1 Schematic of Experiment Apparatus for NDIR
Measurements
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Fig.2 Calibration Results of CNG Concentration
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Fig.3 Validation Results of NDIR Measurements
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Fig.4 Schematic of Experiment Engine System with

In-cylinder Timed Gas-sampling Measurements
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Table1 Experiment Conditions

Case A Case B
Enging Speed [r/min] 1600 2000
Brake Torgue [MNm)] 55 B5
31 Timing [deg. BTDC] MBT —
End of Injection [deg, ABDC] 55 e
Intake Prossure [kPa abs,] (1] 75
Masz Flow Rate of [ntake [g/s] 0.3 174
VO [deg. BTDC] 1 —
IVC [deg. ABDC] 65 *
Equivalence Ratio (4.F) 1.0 (16.8)
Fuel CMNG 137

Brake Torque [Nm]
s z

@
[
Driving Frequency
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Japanese Test Mode [%]

] .
0 2000 4000
Engine Speed [r/min]

Fig.6 Experiment Conditions
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Fig.8 Relationship between In-cylinder Distribution of
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