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Abstract - Biogas can be obtained from biogenic materials through an anaerobic digestion process. Since
biogas has low calorific value and its composition significantly varies, appropriate combustion strategies need
to be established to obtain stable combustion in engine applications. In this study, efforts have been made to in-
vestigate the effects of inert gas composition variations on engine performance and emissions. Results show
that the MBT spark timing was advanced and NOy was reduced as the inert gas in the biogas rose. Moreover,
NOx emission drop in CO; diluted biogas was more significant than that of N due to higher heat capacity of
CO,, while THC emissions showed the opposite tendency. Thermal efficiency was increased in N, case with
elevation of N; due to the decreased heat loss and PMEP. However, there is no difference in CO, case because
of deteriorated flame propagation speed.
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Fig. 1. Schematic of experimental setup.
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Table 1. Specifications of base gas engine

Type Description
Number of cylinder 6
Bore (mm) 111
Stroke (mm) 139
Displacement volume (cc) 8,071
Fuel CNG
Max. power 176.5 kW/2300rpm

Table 2. Biogas engine test conditions

Experimental condition Description
Inert gas (N2, CO»)
20, 4
blending ratio (Vol %) 0, 20, 40, 60
Engine speed (rpm) 1800
Power (kW) 60
Excess air ratio 1
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Table 3. Properties of N2 and CO2
Nz COZ
Molecular weight (g/mol) 28.01 44.01
Density (g/L at 1 atm, 15C) 1.18 1.87
Heat capacity at const. volume 20 28
C,, (JJmol'K at 1 atm, 25C)
Ratio of specific heat, 1" (Cy/C\)
(1 atm, 25C) 1.404 1.294
—_ 45
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Fig. 2. Comparisons of MBT spark timing accor-
ding to various blending ratio of nitrogen
and carbon dioxide (1800rpm, 60 kW,

A=1).
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Fig. 3. Comparisons of total flow rate and mani-
fold air pressure according to various blen-
ding ratio of nitrogen and carbon dioxide

(1800rpm, 60 kW,

A=1).
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