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“’ Introduction
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Anthropogenic methane sources

2280 MT oil eqv.
(30 %)
Fossil fuel production
« Coal mining
« Natural gas production
« Venting and flaring
« Qil production

2260 MT oil eqv.
(30 %)
Agricultural livestock
Non-dairy cattle
Dairy cattle
Buffaloes

1745 MT oil eqv.
(23 %)

Landfills and

wastewater

* Municipal and
commercial
wastewater

» On-site sanitation
systems

* Industrial wastewater

1200 MT
oil eqv.
(16 %)

Biomass

* Rice
cultivation

« Wet
biomass

Source: PBL
Netherlands
Environmental
Assessment Agency
report: trends in
global co2 and total
greenhouse gas
emissions 2017
report
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“’ Challange
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I :Initial adjustment, aerobic conditions

Il : Transition phase, begin of anaerobic decomposition

Il : Acid phase, hydrolysis and acidogenesis

IV : Methane fermentation phase, strictly anaerobic, methanogenesis

V : Maturation phase: air intake, methane oxidation to CO, and air phase
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“’ Solution
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Oxygen enriched spark ignition engine combustion

Advantages

Disadvantages

Increased share of
renewable energy

The flame instability or
extinction

Reduced CO, emissions

Thermo-acoustic waves
causing vibrations or sudden
pressure variations in the
combustion system

Lower NOx compared to
natural gas combustion

Reduced the combustion
efficiency and equipment
longevity

Oxygen *

Landfill gas *

Air » »'T

Fundamentals of oxygen enriched combustion
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From the 1st LoCaGas Conference June 26t 2025, Helsingborg, Sweden
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‘Q’ Designing of a mobile CHP plant
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‘“ CHP engine
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Basic technical data

Electrical output 30 kW

Heat output nominal/max. 59,0/59,0 kW
Voltage 400V
Frequency 50 Hz
electrical efficiency 30,9 %

heat efficiency nominal/max. 60,8/60,8 %
total efficiency nominal/max. 91,7/91,7 %
fuel input 97,1 KW
secondary circuit temperature inlet/outlet 65/85 °C
low heat value 23,3 MJ/m3
min. methane content 50 %
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‘“ Designing of a mobile CHP plant
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Overpressure vent

Flue gas
(80 mbar)

NG (05bar) LA

Biogas (0.2 bar) 7 1

Symbols:

% Mass flow controller
'@' Flow meter

N Check valve

— |~ Connection

—El— Mixer

-@— Pressure regulator

@ Pressure indicator
O: sensor

@ CH: sensor

=g Valve

21 5?91

50-70 mbar Exp Eﬂgj;ﬂ&—]}‘

Note: gas pressure
limit 10-100 mbar

F Sampling
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‘“ Results
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“’ Gas flows
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‘“ Engine wear diagnostics
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‘“ What's next?....
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“’ Conclusions/discussions
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= Oxygen-enrichment expands combustion limits on a spark ignition engine, and the
obtained results indicate that landfill gas with 29 vol% of CH4 in CO2 could be utilized
with considerably low emissions.

= Lower methane concentrations in biogas slightly reduce engine electrical efficiency. A
decrease in methane content from 5o vol% to 29 vol% reduced the electrical efficiency
from 26 to 24 %.

= Under oxygen enrichment up to 35 vol%, CO emissions were up to 500-600 mg/Nm3
and NOx up to 10-20 mg/Nm3..
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