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Abstract : Cogeneration is an energy conversion process, where electricity and useful heat are produced
simultaneously in one process. Also, carbon dioxide emissions can be reduced as well. The cogeneration process may
be based on the use of steam, gas turbines or combustion engines. However, there have been few models with an output
of less than 100 kilowatt. In the present study, a spark ignited gas engine with generation output of 10 kilowatts was
developed for micro cogeneration package. The gas engine shows 29.2% of thermal efficiency under Stoichiometric
combustion and 33.6% of thermal efficiency under lean combustion. NOx emission shows less than 10ppm at 13%
oxygen under stoichiometric combustion and about 100ppm at 13% oxygen under lean combustion.
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Table 1 Specifications of test equipment

Specifications

- ED30, Onosokki
Engine - Eddy current type

dynamometer - Max. speed : 8,000 rpm
+ Max. toque : 85 kg - m/3,000 rpm
+ Mexa 9100D, Horiba
Exhaust gas - THC/O; analyzer : FMA-125
analyzer + NO/NOx analyzer : CLA-150M
+ CO(H/L) analyzer : AIA-120
A/F meter - AFRecorder 2400, ECM
- Air-fuel ratio : 9 to 30 AFR
Difference - FC0332-3W, Furness Controls

+ Scale : 100 mbar / 100 mmH,0
- Mass flow meter 5860E, Brooks

pressure meter

Gas meter - 0~ 18m’/hr under 0.3kg/em’
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Fig. 1 Schematic diagram of engine test system
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where, NOx135% 03 : NOx at 13% O, Condition (ppm)
NOXmea : Measured NOx (ppm)
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Fig. 2 Thermal efficiency of gas engine
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Fig. 3 NOx emissions from gas engine
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An Optimization of 11kW Gas Engine for Distributed Energy Source Modified from Gasoline Engine
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Fig. 4 NOx and O, emissions from gas engine
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Fig. 5 THC emissions from gas engine
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Fig. 7 Thermal efficiency of gas engine
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Fig. 8 NOx emissions from gas engine
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Fig. 9 Exhaust gas temperatures of gas engine
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Fig. 10 Transient characteristics of gas engine

Fig. 11 Prototype gas engine and generator
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Table 2 Specifications of prototype gas engine

Item Specifications
Type of engine Spark ignited natural gas engine
Number of cylinder 4 cylinder
Displacement 1,498cc
Bore x Stroke 78 x 78.4 mm
Compression ratio 9.4

Fuel

City gas (natural gas)

Type of combustion

Stoichiometric / Lean burn

Thermal efficiency (engine)

29.2% / 33.6% (Stoichiometric / Lean burn)

Fuel consumption at nominal power (m*/h)

3.384/2.952 (Stoichiometric / Lean burn)

Nominal generation power

9.8kW @ 1,800rpm

NOx at Stoichiometric (3 way catalyst) / Lean burn

under 10ppm / about 100ppm @ nominal power

Noise

under 82 dB
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