
Ǫ ůȏȉȁȌȈǾ ŰȌȏ 
ǦȆȌȉŮȅŬȊǿȌȏůŮ ǦȆȌ-
ȁǼůȆȉŮȎ ȉŮŰŬűȌȍǽȎ ȇŬȆ 

ŭǿȇŰȏŬ ŬŮȍǿȒȊ 

ǷȍǾůŰȌȎ ǩŬűŮǿȍȄȎ

ǶɸŮȖȅȏȊȌȎ ǞȍȂȒȊ ǦȆȌŬŮȍǿȌȏ 

ǵȉǾȉŬ ǦȆȌȉǼȃŬȎ
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ǲŮȍȆŮȐȕȉŮȊŬ

¬ EȊŮȍȂŮȆŬȇǾɸȌȈȆŰȆȇǾ ůŰȄȊ ǨǨ

­ ǦȆȌȉŮȅǼȊȆȌ ůŰȄȊǨǨ

® ǲŬȍŬȂȒȂǾ ȁȆȌȉŮȅŬȊǿȌȏ

¯ ǷȍǾůŮȆȎ  ȁȆȌȉŮȅŬȊǿȌȏ

° ǨȉɸȕŭȆŬ

± ǲȈŮȌȊŮȇŰǾȉŬŰŬ

² ǦȆȌȉŮȅǼȊȆȌůŰȄȊ ǨȈȈǼŭŬ 

³ ǴȏȉɸŮȍǼůȉŬŰŬ



ǵȌ ȁȆȌȉŮȅǼȊȆȌ ůȏȊŮȆůűǽȍŮȆ ůŰȌȏȎ 
ůŰȕȐȌȏȎ ŰȄȎ ǨǨ 

Ā ǥůűǼȈŮȆŬ ŮȊŮȍȂŮȆŬȇȌȖ ŮűȌŭȆŬůȉȌȖ 

ü ǲŬȍǼȂŮŰŬȆ Ŭɸȕ ȉŮȂǼȈȌ ŮȖȍȌȎ ŮȊŭȌȂŮȊȗȊ ɸȄȂȗȊ 
ȁȆȌȉǼȃŬȎ

Ā ǦȆȒůȆȉȕŰȄŰŬ

ü ǨǿȊŬȆ ǥǲǨ, ŬȇȌȈȌȏȅŮǿ ȌȈȌȇȈȄȍȒȉǽȊȌ ůȐǽŭȆȌ 
ŭȆŬȐŮǿȍȆůȄȎ ȇŬȆ ŮɸŮȋŮȍȂŬůǿŬȎ ȌȍȂŬȊȆȇȗȊ 
ŬɸȌȁȈǾŰȒȊ

Ā ǥȊŰŬȂȒȊȆůŰȆȇȕŰȄŰŬ

ü ǴŰǾȍȆȋȄ ŰȌȏ ɸȍȒŰȌȂŮȊǾ ŰȌȉǽŬ ȉŮ ȏȑȄȈǾ 
ɸȍȌůŰȆȅǽȉŮȊȄ ŬȋǿŬ ůŮ ŰȌɸȆȇȕ ŮɸǿɸŮŭȌ

ü ǵŮȐȊȌȈȌȂȆȇǽȎ ȇŬȆȊȌŰȌȉǿŮȎ

ü ŪǽůŮȆȎ ŮȍȂŬůǿŬȎ ȉŮ ŰȄ ŭȄȉȆȌȏȍȂǿŬ ŰȄȎ 
ŮűȌŭȆŬůŰȆȇǾȎ ŬȈȏůǿŭŬȎ ŰȌȏ ȁȆȌȉŮȅŬȊǿȌȏ



­ǦȆȌŬǽȍȆȌ-ǦȆȌȉŮȅǼȊȆȌ ůŰȄȊ ǨǨ

Ā17. 783 ȉȌȊǼŭŮȎ ȁȆȌŬŮȍǿȌȏ ůŰȄȊ ǨE ŰȌ 2018

ĀǪ ůȏȊȌȈȆȇǾ ŮȂȇŬŰŮůŰȄȉǽȊȄ ȄȈŮȇŰȍȆȇǾ ȆůȐȖȎ 
ŮȇŰȆȉǾȅȄȇŮ  ůŮ 10.532 MW ȇŬȆ ɸŬȍŬȂȒȂǾ 6 5.179
GWh ȄȈŮȇŰȍȆȇǾȎ ŮȊǽȍȂŮȆŬȎ

Ā 540 ȉȌȊǼŭŮȎ ŬȊŬȁǼȅȉȆůȄȎȁȆȌŬŮȍǿȌȏ ůŰȄȊ ǨǨ ŰȌ 
201 8

ĀǪ ůȏȊȌȈȆȇǾ ɸŬȍŬȂȒȂǾ ŮȇŰȆȉǾȅȄȇŮ ůŮ 
19.352GWh/ ǽŰȌȎ Ȅ 1,94 bcm ȁȆȌȉŮȅŬȊǿȌȏ

ǲȄȂǾ: ǨǦǥ ïEuropean Biogas association 201 8



MȌȊǼŭŮȎǦȆȌȉŮȅŬȊǿȌȏůŰȄȊ ǨǨ 

Ʉɖɔɐ: Ⱥȸȷ 2018



ǦȆȌȉŮȅǼȊȆȌůŰȄȊ ǨǨ 

Ʉɖɔɐ: Ⱥȸȷ 2018





®ǲŬȍŬȂȒȂǾ ȁȆȌȉŮȅŬȊǿȌȏ

ĀǵȌ ȁȆȌŬǽȍȆȌ ɸŬȍǼȂŮŰŬȆ Ŭɸȕ ŰȄȊ ǥȊŬŮȍȕȁȆŬ ǷȗȊŮȏůȄ 
ȌȍȂŬȊȆȇȗȊ ŬɸȌȁȈǾŰȒȊ. 

ĀǮŮŰǼ ŰȄȊ ǥǷ ŰȌ ȁȆȌŬǽȍȆȌ ȏűǿůŰŬŰŬȆ ȇŬȅŬȍȆůȉȕ,
ŬȊŬȁǼȅȉȆůȄ (ŬɸȌȉǼȇȍȏȊůȄ CO2 & ɸȍȌůȅǾȇȄ 
ɸȍȌɸŬȊǿȌȏ)ȇŬȆ ȐȍǾůȄ ȉŮ ȅŮȆȕȈŮȎ  

ĀŰȌ ɸŬȍŬȂȕȉŮȊȌ ŬǽȍȆȌ ȌȊȌȉǼȃŮŰŬȆ ȁȆȌȉŮȅǼȊȆȌ 
ɸȌȆȕŰȄŰŬȎ L (89% CH4) ȇŬȆ Ǫ (96%CH4)

ĀǵȌ ǦȆomethane ȌȊȌȉǼȃŮŰŬȆ ȇŬȆ Renewable Natural 
Gas, ŬȊǼȈȌȂŬ ȉŮ ŰȄȊ ȉȌȍűǾ ɸȌȏ ŬɸȌȅȄȇŮȖŮŰŬȆ bio -
Compressed Natural Gas (bio -CNG) ȇŬȆ bio ï
Liquefied Natural Gas (bio -LNG)



ǥȊŬȁǼȅȉȆůȄ ȁȆȌŬŮȍǿȌȏ ůŮ ȁȆȌȉŮȅǼȊȆȌ



MȌȊǼŭŮȎǦȆȌȉŮȅŬȊǿȌȏŬȊǼ ɸȍȗŰȄ ȖȈȄ  

Ʉɖɔɐ: Ⱥȸȷ 2018



ǵŮȐȊȌȈȌȂǿŮȎ ǥȊŬȁǼȅȉȆůȄȎ ůŰȄȊ ǨǨ 

Ʉɖɔɐ: Ⱥȸȷ 2018





BɘɞɛŮɗɎɜɘɞůŰɞ ŭɑəŰɡɞ Űɞɡ ūȷ

ǲȄȂǾ:Ǩlectricgaz



National 

ǥɸŬȆŰǾůŮȆȎ BȆȌȉŮȅŬȊǿȌȏ ȂȆŬ ǽȂȐȏůȄ  ůŰȌ ŭǿȇŰȏȌ ŰȌȏ ūǥ



ǥȊŬȁǼȅȉȆůȄ ȁȆȌŬŮȍǿȌȏ
Laholm - 500 m 3/h

ǲȄȂǾ: SGC



ǦȆȌȉǼȃŬ ůŮ ȌȐǾȉŬŰŬ ?

ǲȄȂǾ:Wuppertal institute - PSI



ǴŰŬȅȉȕȎ ŭȆŬȊȌȉǾȎ ȁȆȌȉŮȅŬȊǿȌȏ

Source : Owe Jonsson & Gustaf Landahl



ǷŬȍŬȇŰȄȍȆůŰȆȇǼ ȁȆȌȉŮȅŬȊǿȌȏ ȂȆŬ ȇǿȊȄůȄ 
ŬȏŰȌȇȆȊǾŰȒȊ ůŰȄ ǴȌȏȄŭǿŬ

ǫŭȆȕŰȄŰŬ/ǴȖůŰŬůȄMȌȊǼŭŬ ǵȖɸȌȎ ǥ ǵȖɸȌȎ Ǧ

ǧŮǿȇŰȄȎWobbe min ǮJ/Nm 3 44.7 43.9

ǧŮǿȇŰȄȎWobbe max MJ/Nm 3 46.8 47.3

CH4 Vol% 97Ñ1 97Ñ2

H2O,max mg/Nm 3 32 32

O2,max Vol% 1.0 1.0

CO2+O 2+N 2,max Vol% 4.0 5.0

H2S,max mg/Nm 3 23 23

ǮŮȅŬȊȕȈȄ Vol% 0 0

ǴȒȉŬŰǿŭȆŬé ȉm 5 5

ǲȄȂǾ: Traffic and public transportation authority, city of Gothenburg





¯ǵȌ ȁȆȌȉŮȅǼȊȆȌ ůŰȆȎ ȉŮŰŬűȌȍǽȎ 

ǲȄȂǾ:Swedish Biogas Association



ǦȆȌȉŮȅǼȊȆȌůŰȆȎ ȉŮŰŬűȌȍǽȎ 

ǲȄȂǾ:Swedish Biogas Association



ǦȆȌȉŮȅǼȊȆȌůŰȆȎ ȉŮŰŬűȌȍǽȎ 

ǲȄȂǾ:VOLVO



https://cen.acs.org

ǦȆȌȉŮȅǼȊȆȌ ůŰȆȎ ȉŮŰŬűȌȍǽȎ  

https://cen.acs.org/


ǦȆȌȉŮȅǼȊȆȌ ůŰȆȎ ȉŮŰŬűȌȍǽȎ  

ƍƢƞƙ: VERBIO Vereinigte BioEnergieAG 



ǦȆȌȉŮȅǼȊȆȌůŰȆȎ ȉŮŰŬűȌȍǽȎ 

ǲȄȂǾ :www.greencarcongress.com & Municipality of Konstanz 







1MW ǮǱǯǥǧǥ ǦǫǱǥǨǳǫǱǶ

ǲǥǳǥũǹũǪ ǦǫǱǥǨǳǫǱǶ 3.500.000 m3/ǽŰȌȎ

ǲǨǳǫǨǬǵǫǬǱǵǪǵǥ ǮǨŪǥǯǫǱǶ 61%

ǥǯǥǬǵǪǴǪǮǨŪǥǯǫǱǶ 98%

ǧǫǥŪǨǴǫǮǱǵǪǵǥǮǨŪǥǯǫǱǶ 95%

ǲǥǳǥũǹũǪǦǫǱǮǨŪǥǯǫǱǶ 1.987.685 m3/ ǽŰȌȎ

ǬǥǵǥǯǥǭǹǴǪǭǨǹūǱǳǨǫǱǶ 
42.6 Kg/100 km Ǿ 0,6 ǯm3/km

165 ǭǨǹūǱǳǨǫǥ/ǽŰȌȎ

ǬǥǵǥǯǥǭǹǴǪǨǲǫǦǥǵǫǬǱǶ 
ǱǷǪǮǥǵǱǴ  0,08 ǯm3/km

5 ŬȂŮȈǼŭŮȎ ɸŬȍǼȂȌȏȊ90 tn/ǽŰȌȎ 
ȇȌɸȍȆǼ, 2.843m3 ȁȆȌŬŮȍǿȌȏ å 
1.615m3 ȁȆȌȉŮȅŬȊǿȌȏ/ǽŰȌȎ  
CAPITAL COST
OPERATIONAL COST
PRODUCTION COST 

1240 ǨǲǫǦǥǵǫǬǥ ǱǷǪǮǥǵǥ/ǽŰȌȎ

1 ǨǲǫǦǥǵǫǬǱǥǶǵǱǬǫǯǪǵǱ/ǽŰȌȎ 
ǮǨ 20.000km 
1.800.000 euro
210.000 euro
4,20 euro/GJ



°ǨȉɸȕŭȆŬ

ĀǥȊŰŬȂȒȊȆůȉȕȎůŮůȐǽůȄȉŮŰȌūǥ

ĀǧȏůȇȌȈǿŬɸȍȕůȁŬůȄȎůŰȌŭǿȇŰȏȌŰȌȏūǥ

ĀǲȍȌȁȈȄȉŬŰȆůȉȕȎůŮ ůȐǽůȄ ȉŮ ŰȆȎ
ɸȍȌŰŮȍŬȆȕŰȄŰŮȎŮűŬȍȉȌȂȗȊŰȌȏȁȆȌŬŮȍǿȌȏ

ĀǥȏůŰȄȍȌǿŰŮȐȊȆȇȌǿȇŬȊȕȊŮȎȇŬȆɸȍȕŰȏɸŬ
ůȐŮŰȆȇǼȂȆŬǽȂȐȏůȄůŰȌŭǿȇŰȏȌūǥȇŬȆȇǿȊȄůȄ
ȌȐȄȉǼŰȒȊ

ĀǬȕůŰȌȎ ȌȐȄȉǼŰȒȊȁȆȌȉŮȅŬȊǿȌȏȇŬȆ
ůȏȊŰǾȍȄůȄȎȏȑȄȈȕŰŮȍȌŰȒȊůȏȉȁŬŰȆȇȗȊ

ĀǴŰȄȊǨȈȈǼŭŬ: ǵȌ ȁȆȌŬǽȍȆȌɸȍȌȒȅŮǿŰŬȆȂȆŬ
ɸŬȍŬȂȒȂǾȄȈŮȇŰȍȆȇǾȎŮȊǽȍȂŮȆŬȎ



±ǲȈŮȌȊŮȇŰǾȉŬŰŬ ȁȆȌȉŮȅŬȊǿȌȏ 

ǲŮȍȆȁǼȈȈȌȊ

ǮŮǿȒůȄ ŰȌȏ 
űŬȆȊȌȉǽȊȌȏ ŰȌȏ 
ŪŮȍȉȌȇȄɸǿȌȏ

ǮŮǿȒůȄ ŮȆůŬȂȒȂȗȊ

ǮŮȈȈȌȊŰȆȇǾ ȐȍǾůȄ H2
ǥɸȌȅǾȇŮȏůȄ ŮȊǽȍȂŮȆŬȎ 

ǥůűǼȈŮȆŬ 
ǨȊŮȍȂŮȆŬȇȌȖ 
ǨűȌŭȆŬůȉȌȖ

ǶȑȄȈǾ ŮȊŮȍȂŮȆŬȇǾ 
ŬɸȕŭȌůȄ ůŮ ůȐǽůȄ ȉŮ  

ȁȆȌȇŬȏůȆȉŬ 

ǵȌɸȆȇǾ ŬȊǼɸŰȏȋȄ 
ǧȄȉȆȌȏȍȂǿŬ ȅǽůŮȒȊ 

ŮȍȂŬůǿŬȎ

ǮŮǿȒůȄ ŮȆůŬȂȒȂȗȊ



ǬȏȑǽȈȄ ȇŬȏůǿȉȌȏ (fuel cell) ȉŮ ȐȍǾůȄ ȁȆȌŬŮȍǿȌȏ


