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A Study on the Generating Efficiency and NOx Emissions of
a 30kW Gas Engine Generator with Hydrogen Addition
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ABSTRACT

This study is about characteristics of generating efficiency and NOy emissions of a 30 kW gas engine
generator in case of using model biogas with hydrogen addition. In this case, both generating efficiency and
NOy emissions are lower than the case of using urban gas (LNG). However, generating efficiency and NOy
emissions are higher than the case of using model biogas only. It means that adding hydrogen which has
a high flame propagation velocity has the possibility to improve the generating efficiency, but simultaneously
it is also able to increase the NOy emissions of a gas engine generator.
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Nomenclature 1. M =

BTDC : before top dead center, ° (degree)

EAR : excessive air ratio, A (lambda) Aol A A Eell thgh alo] HE SojA AA L
NOy : nitrogen oxides ATk TFEE Al A Aol U A A5 FellA] wpo] 7t
TDC : top dead center rE o5 s eA], AR 53 28 57

B AAAS FET F Yok ZUA A8
i olekiz FHel glek. wolorbr 22 WY &

Corresponding author : soonhosong@yonsei.ac.kr 8 Z(anaerobic digester)ol A AAFE 1 wEHCH,)
[ A4 : 2011420 4 @ 2011.620 AANEEL @ 2011.620 ]

Trans. of the Korean Hydrogen and New Energy Society(2011. 6), Vol. 22, No. 3 313



=4 FIHHl HE 30kWes JtAMR eEI|o] ¢H

Table 1 Compositions of urban gas (LNG) and model biogas
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Table 2 Specifications of the gas engine generator

Type Vertical Water—cool}id
4-stroke diesel engine
Displacement 2286¢c
Cylinder number 4
Compression ratio 13:1
Maximum speed 1800rpm
Ignition system Spark ignition
Intake system Turbocharger
Maximum power 25.4kW
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Fig. 2 Schematic diagram

(1. Model biogas, 2. Hydrogen, 3, MFC controller, 4. MFC, 5.
Gas mixer, 6. Urban gas, 7. Valve, 8. Regulator, 9. Flow meter,
10. Engine control panel 11. Air flow meter, 12. Air filter, 13.
Air-fuel mixer, 14. Generator, 15. Engine, 16. Turbocharger,
17. Radiator, 18. Load resistor, 19. Gas analyzer, 20. Muffler)
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Table 3 Experimental conditions

Model biogas
Fuel type Ur(l])daNnGg)as g/i[(())di + 5% Ha
g (by heating value)
Ignition
timing 13°~15° 14°~17° 12°~14°
(BTDC, °)
EAR
1.2
(M)
Electric
power 15kW
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speed 1800rpm
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Fig. 3 Comparison of generating efficiencies for urban gas and
model biogas with various spark timings
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Fig. 4 Comparison of NOx emissions for urban gas and model
biogas with various spark timings
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Fig. 5 Comparison of generating efficiencies for urban gas and
model biogas + 5% H, and model biogas with various spark
timings
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Fig. 6 Comparison of NOx emissions for urban gas and model
biogas + 5% H, and model biogas with various spark timings

Trans. of the Korean Hydrogen and New Energy Societ(201

el
fol
x
0
o
1
09

BN
A
K
0

fol

s
s

0
r
0

Table 4 Summary of the experimental results
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