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A Study on the Emission Factor of NOx and CO by Burning of Synthetic Biogas
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University, Ansung, 456-749, Korea, YSchool of Plant Life and Environmental Science, Hankyong National
University, Ansung, 456-749, Korea)

ABSTRACT: In view of energy supply, biogas can be seen as altemative fuel by substituting considerable
amount of fossil fuel and may be utilized for heat and power production or for transport fuel production
(CHs-enriched biogas). The aim of this research is to analyse the emission of NOx and CO from biogas
fired combustion engine for electric power production. The results indicate a significant effect of biogas
composition (CHs-CO; ratio) and biogas flow rate on the air pollutants emission. The emission factors
from this study were compared with those of U.S. EPA. Low CH4-CO; ratio condition typically shows the
lower NOy and CO emission than higher CH4~CO, ratio condition. At normal CH;-CO, ratio (7:3) emission
factors of NO, and CO were 1.29 and 30.43 g/MMBtu, respectively. At low CHi-CO; ratio (6:4) emission
factors of NO, and CO were 0.646 and 60.86 g/MMBtu, respectively. It should be emphasized that the

actual emission may vary considerably from these results due to operating conditions including torque load
and engine speed.
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Fig. 1. Biogas combustion system with generator and
stack sampler.
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Table 1. characteristics of combustion system

Parameter Model 04390
Number of Cylinder 2

Rated Horsepower 30 at 3,600 rpm
Displacement 992 cc
Compression ratio 95:1

105 ft*/hour
13,000 watts

Fuel Consumption (natural gas)

Max. power capacity

Max. Load Current (240 Volts) 54.2 Amp
AC Frequency 60 Hz
weight 487 Pounds

Flow Control
Valve
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Fig. 2. Schematic diagram of the fuel supply system.
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Fig. 3. Variation of NO. emission at different fuel
supply (CH, : CO, = 7 : 3).
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Fig. 4. Variation of CO emission at different fuel
supply (CH, : CO, = 7 : 3).
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Fig. 5. Variation of NOy emission at different fuel supply
(CH; : CO, = 6 : 4).
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Fig. 6. Variation of CO emission at different fuel supply
(CH; : CO, = 6: 4).
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Fig. 7. Variation of NO. emission at different fuel
mixing ratio.
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Fig. 8. Variation of NOx emission at different CO,
mixing ratio of synthetic biogas.
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Table 2. Emission factors for combustion engines

Fuel and Condition Emission Factor

(g/MMBtu)
biogas, lean-burn NOy : 0.646
(Results of this paper) CO : 60.86
biogas, rich-burn NOx : 1.29
(Results of this paper) CO : 30.86
natural gas, lean-burn NO. : 0.378
(EPA, AP-42) CO :2.048
natural gas, rich-burn NO« : 1.013
(EPA, AP-42) CO : 1.567
Diesel, lean-burmn NOx : 1.997
(EPA, AP-42) CO : 043
gasoline, lean-burn NO : 0.783
(EPA, AP-42) CO : 2840
natural gas NOx : 0.068
(Cleaner & greener program) CO : 0.011
propane gas NOx : 0.067
(Cleaner & greener program) CO : 0.009
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