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Fuel (gas) – Air mixer



Heat Flows of Gas Engines

Forrás:DEUTZ



Heat Balance-1
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Fuels
• Fossil:

– NG (CNG or LNG)
– LPG (Liquefied Petroleum Gas)

• Renewabel gases:
– PtG (P2G, electrolysis to produce hydrogen)
– power-to-methane: power-to-hydrogen system+ carbon 

dioxide to produce methane using Sabatier reaction or 
biological methanation,

– Biogas is produced by anaerobic digestion (Prof. Lezsovits), 
Landfill Gas, Sewage Gas,

– Pyrolysis,
– Gasification.



Different biogases (27/11/20):

\ Biogas Landfill Gas I Landfill Gas II Sewage Gas

CH4 58,70% 35,80% 50,60% 61,20%

CO2 39,70% 32,90% 37,10% 38,50%

O2 1,60% 1,80% 2,60% -

Other: - H2O + N2 N2 N2

- - 29,50% 9,70% 0,20%

H2S 25 ppm - - 1350 ppm



Landfill Gas

Source: Jenbacher



DAVID A. C. MANNING:Carbonates and oxalates in sediments and landfill: monitors of death 
and decay in natural and artificial systems

Landfill Gas



Sewage Gas

www.clarke-energy.com



Gasification

• The pyrolysis process occurs at around 200-300°C. 
Volatiles are released and char is produced, 

• The gasification process occurs as the char reacts 

(water gas shift reaction )

C+H2O -> H2 + CO
CO+H2O <-> CO2 + H2



Gasifier



Gasifier

http://www.gengas.nu



Components anaerob 
(wood)gas producer gas synthesis 

gas Natural Gas

CH4 [%] 8 5 3 98
CO2 [%] 20 5 17 0,1
CO [%] 20 20 40 -
H2 [%] 38 20 40 -
N2 [%] 14 50 0 1-2

Hi [MJ/m3] 9,5 6,48 10,45 35,72

• anaerob (wood)gas : oxygen-free gasification, 

• aerob gases: 

- producer gas : gasification with air

- synthesis gas : gasification with controled O2 and Steam

Dry comp.:



Cogeneration
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Versatility of energy conversation (power, heat and cold)
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Electrical, total Efficiency and power-to-heat ratio
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Fuel – Air mixture formation



Dual fuel type CI Engines
Primary 
fuel

Diesel
Injector
(secondary
fuel ) 



Dual fuel engine systems
(different biogas engines) 
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Benefits of the Dual Fuel Engines

• High Compression ratio
• Qualitative power 

control
• Fuel Flexible



Cogeneration

Source: Jenbacher



Gasengine Cogeneration
Utilisation:
• Low temperature heating purposes (heating of flats or 

buildings).
• High Electrical power costs are generate good retunrs, 

better than a boiler.
• Major industrial facilities, primarily in the electricity 

supply to the primary heat recovery while at the same 
time. 



Annual temperature fluctuations 

p [%]

t [°C]0

-35

-7

-35

-3

41,9

28

23

9,7



Heating demand
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Cogeneration

Source: Jenbacher



Cooling and Heating demand
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Trigeneration

Source: Jenbacher



Absorption cooler

Source: https://iitbuildingscience.wordpress.com/2013/10/07/absorption-cooling/



Advantages through the combination 
of cogeneration with absorption 
chillers
• increase of the module operation time 

through additional utilization of exhaust 
heat on summer

• decrease of the connected electrical load 
and hence reduction of energy costs.



Parameters of the Gasous Fuels

• Heating Value
• Metan Number
• Ignition Limits
• Wobbe number
• ….
• ..



Parameters of the Gasous Fuels
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Parameters of the Gasous Fuels



Parameters of the Gasous Fuels
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Wobbe index

• The Wobbe index is a measurement of the
degree to which fuels can be interchanged. 

LHV: lower heating value
d: Relative density of the fuel compared with

air


