
Technologies for production
of liquefied biogas for heavy

transports

Energy, environmental, and economic analysis



Marcus Gustafsson, Linköping University 2019-04-10

CH₄CH₄



2019-04-10Marcus Gustafsson, Linköping University



Marcus Gustafsson, Linköping University 2019-04-10

0

0,01

0,02

0,03

0,04

0,05

0,06

0,07

0,00

0,01

0,02

0,03

0,04

0,05

0,06

0,07

Cryo + semitr.
(cryo. tank)

WS + MR +
semitr. (cryo.

tank)

WS + N₂ + 
semitr. (cryo. 

tank)

WS + high-
press. grid +
press.red.

AS (DH) + MR
+ semitr. (cryo.

tank)

AS (DH) + N₂ + 
semitr. (cryo. 

tank)

AS (DH) + high-
press. grid +
press.red.

P
ri

m
ar

y 
en

er
gy

 u
se

, k
W

h
/M

J

Fi
n

al
 e

n
er

gy
 u

se
, k

W
h

/M
J

Scenario

Upgrading (electricity) Upgrading (heat) Liquefaction (electricity) Compression (electricity)

Transport (diesel) Fueling (electricity) Primary energy use



Marcus Gustafsson, Linköping University 2019-04-10

0,0

1,0

2,0

3,0

4,0

5,0

6,0

7,0

Cryo + semitr.
(cryo. tank)

WS + MR +
semitr. (cryo.

tank)

WS + N₂ + 
semitr. (cryo. 

tank)

WS + high-
press. grid +

press. red

AS (DH) + MR +
semitr. (cryo.

tank)

AS (DH) + N₂ + 
semitr. (cryo. 

tank)

AS (DH) + high-
press. grid +

press. red

C
lim

at
e 

ch
an

ge
 im

p
ac

t,
 g

 C
O

₂-
eq

v/
M

J

Scenario

Upgrading (electricity) Upgrading (heat) Methane slip Water and chemicals

Liquefaction (electricity) Compression (electricity) Propane Transport

Fueling (electricity)

+



Marcus Gustafsson, Linköping University 2019-04-10

0

0,002

0,004

0,006

0,008

0,01

0,012

0,014

0,016

0,018

0,02

10 20 30 40 50 60 70 80 90 100 110 120

Li
fe

 c
yc

le
 c

o
st

, E
U

R
/M

J

Biogas production, GWh/year

WS + MR AS + MR WS + N₂ AS + N₂ Cryogenic liq.



www.biogasresearchcenter.se



www.biogasresearchcenter.se


