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Aim	  

1.  To	  perform	  an	  energy	  balance	  of	  the	  system	  

2.  QuanGfy	  GHG	  emissions	  in	  comparison	  with	  a	  fossil	  
reference	  system	  

3.  EsGmate	  net	  nutrient	  recirculaGon	  potenGal	  
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Case	  study	  Kalmar	  
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Harves3ng	  
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System	  descrip3on	  

Risén, Gregeby, Tatarchenko, Blidberg, Malmström, Welander, Gröndahl	

Submariner 5/9/2013	




System	  analysis	  

1.	  Energy	  analysis	  
–  Energy	  input	  
–  Methane	  yield	  

–  Net	  producGon	  

2.	  	  	  Greenhouse	  gas	  emissions	  

3.	  	  	  Nutrient	  retrieval	  
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Results	  energy	  input	  
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Results	  methane	  yield	  
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Results	  Energy	  analysis	  
•  The	  energy	  demand	  of	  the	  system	  corresponds	  to	  40%	  of	  

the	  biomethane	  produced	  
	  
•  Net	  producGon	  is	  approximately	  40	  L	  gasoline-‐

equivalents	  per	  t	  of	  reed	  

•  About	  50%	  of	  support	  energy	  is	  from	  renewable	  
resources	  

•  A	  hypotheGcal	  harvest	  of	  all	  reed	  in	  the	  Kalmar	  
Municipality	  (180	  ha)	  corresponds	  to	  less	  than	  1%	  of	  the	  
total	  energy	  uGlisaGon	  of	  the	  transport	  sector	  
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Results	  GHG	  emissions	  

•  A	  reducGon	  of	  80%	  in	  comparison	  with	  a	  fossil	  
reference	  system	  is	  possible	  

10	


Risén, Gregeby, Tatarchenko, Blidberg, Malmström, Welander, Gröndahl	

Submariner 5/9/2013	




Results	  Net	  nutrient	  flows	  

•  Almost	  all	  of	  the	  retrieved	  P	  can	  be	  
recirculated	  to	  farm	  land	  

	  

•  Approximately	  60%	  of	  the	  retrieved	  
N	  can	  be	  recirculated	  to	  farm	  land	  
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Results	  Net	  nutrient	  flows	  

•  A	  hypotheGcal	  harvest	  of	  the	  total	  reed	  area	  in	  
Kalmar	  County	  (ca.	  530	  ha)	  corresponds	  to:	  

	  

•  	  	  1	  %	  of	  annual	  N	  leackage	  from	  farm	  land	  	  

•  20	  %	  of	  annual	  P	  leackage	  form	  farm	  land	  
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Summary	  1	  

•  PosiGve	  energy	  balance	  
•  SaGsfactory	  reducGon	  of	  GHG	  emissions	  

•  Possibility	  to	  recirculate	  nutrients	  
•  System	  design	  and	  system	  boundaries	  are	  key	  
factors	  for	  our	  results	  
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Summary	  2	  
Further	  studies	  are	  necessary	  

•  Socio-‐economic	  aspects	  of	  biomass	  retrieval	  

•  Ecological	  risks	  with	  large	  scale	  harvest	  
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Thank	  you	  for	  listening!	  
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Thank	  you	  for	  paying!	  
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Energy	  analysis	  

•  Primary	  energy	  	  

•  Several	  indicators	  e.g.	  Input/Output	  
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Net	  nutrient	  flows	  
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Reed composition	

Reed	  composi3on	   Average	  (%	  of	  DM)	  

DM	   44.6	  (%	  of	  dwt)	  

VS	   93.8	  

TKN	   1.5	  

P	   0.14	  

K	   1.2	  
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Energibalans	  
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Results	  energy	  indicators	  
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Växthusgasindikator	  
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Energiinsats,	  biogasanläggning	  
(inkl.	  uppgradering)	  
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Biogas plant operation and biogas upgrading

Process step This study Berglund and 
Börjesson, 2006 Beil, 2009

Biogas plant heat (MJ/m3 substrate,  10 % DM) 285A 110B n.a.
Biogas plant electricity (MJ/m3 substrate, 10 % DM) 151 66 n.a.
Biogas upgrading heat (MJ/Nm3 biogas) C 4.2 (764*) n.a. 2.1
Biogas upgrading electricity (MJ/Nm3 biogas) 0.8 (137*) n.a. 0.9

A Large-scale biogas plant (CSTR, thermophilic process temperature) 
B Large-scale biogas plant (CSTR, mesophilic process temperature) 
C Chemical (amine) absorbtion
* MJ/m3 substrate, based on the biogas production from 1 tonne wwt of reed (1 tonne wwt = 1 m 3 substrate)
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