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Anvendelse af biogas
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Energiomsaetning fra biomasse til slutenergierne str @m og varme
Biogas-bearbejdning
i | 1 Biogas-produktion
Opgradere
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Biometan
5 -9 bar " I . '

i /i — «
Decentral biogasudnyttelse Central anvendelse af biogas

Tilforsels-  Naturgasnet i
station (Fordeler & Lager) mma Kraftvarmeveerk Strem (1/3)
e Industri & Husholdninger (decentral) Varme (2/3)

Biomasse

4/ ) Ulempe:
Naturgas-tankstation « Begraenset / ingen varmeudnyttelse
(afgiftsfrit drivmiddel)
L] Fordel:

4/ Kraftvarmevaerk Stregm » fuldsteendig udnyttelse af slutenergi

(decentral) —- stram og varme

varme )
« ingen transporttab

Virtuel gastransport
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Specifikation af ra-biogas / opgraderet biometan

.RPSRQHQWG6\PERO 58EILRJDWV %LRPHWLCL

OHWDQ CH, 55 - 70 % > 97 %
. XOGLRJ[LG CO, SRA5 9, <1%
1LWURJHQ N <2 % <2%
2[\JHQ 0, <0,5% <0,5%
6YRYOEULQW Hl2S < 500 ppm v <5 mg/Nm®
. XOEULQWH GCdHy < 100 ppm v <10 ppm v
9DQG H,O 0"WWHW < 0,03 g/m°

6 - 7,5 kWh/m?® 0D]| N:K P

%U QGY UGL Hsm

Facit: Bio-metan overholder kvalitetskravene til natu rgas!
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Grundprincip i den adsorberende biogasbehandling
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CarboTech — PSA opgradering
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Kassediagram - biogasbearbejdning

Biogas
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°0OHYDQG OKIW )RUW"WQ'-QI1

1.0-1.05 bar (a)
10-30C
CH,55-65%
CO, 30 - 40 %
H,S 300 mg/Nm3
H,02-3%

g
4 to0 10 bar (U)
l 60 - 90 T
YMHUQHOW®H D|I +
H,S < 5 mg/Nm?
60 - 90 T
6WU°P 4d L
g (IWHUEHKDQf ORQGHQVDW
°OHYDQG O .°0LQJ >
> WeUuULQJ 10-30C
H,0 < 0,15 %
6WU°P l/ (ca. 0,2 g/Nm?3)
> 5HVWJDV &2
°0OHYDQG J» *HQYLQGLQJ Dr G > .
> CH, > 96 %
10-30C
l | 3 -9 bar (1)

%LRPHWDQ PHG QDWXUJDVNYDOLWH

H,O < 100 mg/Nm3




Energibalance ved produktion af —— 5HVWJDV

. 0" QIGHH 140 Nm %/h
biometan 7U\N 1bara
&+ 7.5 %
&2 > 88 %
2 1 <4 %
($3)
S5&EILRIDV * <5mg/Nm3
0~ @IGH 400 Nmh CarboTech -
7U\N 1,05 bar a . .
&+ 65%  ——p bloga§ _.%LRPHWD%
&2 32 % opgraderings- 0" QUGHH 2b0 Nm #h
2 1 <3% anlae 7U\N 5 bar a
+ & 300 mg/Nm 3 9 &t > 96 %
7 Y &2 <2%
) 2 1 <2%
Hs n: 7,15 kWh/Nm 2 <
> " v * & <5 mg/Nm3

(OHNWULVN HQyttigJL
N : LQNO Sp”dvarme HS,n: 10,56 kWh/Nm 3
N°OHYDQG V30 kW yerm
UHWXUN°OLQJ

(QHUJL LQSXW (QHUJL RXWSXW
7,15 kWh/Nm?3 - 400 Nm?3/h + 87 kW 10,56 KWh/Nm?3 - 260 Nm3/h + 30 kW
2.947 kW 2.775 kW

9LUNQLQJVJIUDG ,942% XGHQ XGQ\WWHOVH DI UHVWJDYV
$IEU'QGLQJ DI XGVW°GQLQJVJIDV W HXD KA D UHPMLYIDMHEM-NPH GREIHD UL QJ

<GHUOLJHUH HQHUJL REOMEXW
9LUNQLQJIJVIUDG ,,975%



Rentabilitet i biogasopgradering
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Anleegsstarrelse — Produktgasmaengde [Nm3/h]
(R&-gasmeengde = produktgasmeengde / 0,55)

Facit: Produktionsomkostninger pa 0,6 Cent / kWh er muligt (4,50 gre / kwh)

1600



2PNRVWQLQJHU N: GULIW

SUH N:K HOOHU SURGXNWLRQ
JRUEUXJVVWRIIHU VP°UHROLH P Y
6HUYLFHNRQWUDNW
+RYHGUHSDUDWLRQ
SYULJH RPNRVWQLQJHU U°JJDVYHNVOHUH P Y

JRUUHQWQLQJ DI DIVNULYQLQJ
QY NU N:HLQVWDOOHUHW

, DbOW

SUH SU PIHPWDQ LQGI\UHW



Fordelene ved absorbativ biogasproduktion

7U SURFHV GHW YLO VLJH

H ,QJHQ SURFHVYDQG

H,QJHQ VSLOGHYDQGVEHKDQGOLQJ
H ,QJHQ NHPLNDOLHU

H,QJHQ NRUURVVLRQVSUREOHPHU

ERPGYRUSWILRQ IRUPLQGYNHU RW SHEHRRE R i HIHH R

L )MHUQHOVH DI YDQG WL® BWUIRISXQND SE HUOLIJHUH WeUULQJ YH
QDWXUJDVQHWWHW

U 'HOYLV IMHUQHOVH DI NY "OVJHRI WI1QRIIVIHIDL Q& MLIR S ULRGXNWJIDV K
EU'QGY UGL

H )MHUQHOVH DI )&+& JDVVHU NORUHBGHUNXOPBVWLDYPHWHRIOKDNLIH RU
EHVWDQGGHOH V8E8YHO VRP VLOLFLXPIRUELQGHOVHU

+°M YLUNQLQJWI HIE RILKIITHNWLYLWHW
OLQGUH IRUEUXJ DI GULIWVPLGOHU
.RPSDNW RJ SODGVEHVSDUHQGH GHVLJQ
(QNHO EHWMHQLQJ DXWRPDWLVN GULIW

v



Biogas opgraderingsanlaeg

- Referencer -
T U *HRJUDILVN VWHG 58 JDV LQSXW 58 JDVNLOGH
>1P K @
1991 Linkdping / Sweden 170 manure / bio waste  vehicle fuel
1992 mobil / Sweden 6 landfill gas vehicle fuel
1992 Rumlang / Switzerland 20 bio waste vehicle fuel
1994 Bachenbilach / Switzerland 45 bio waste vehicle fuel
1995 Samstagern / Switzerland 55 bio waste feed to natural gas grid
1996 Otelfingen / Switzerland 55 bio waste feed to natural gas grid
1997 mobile / Switzerland 12 sewage gas vehicle fuel
2000 Stockholm / Sweden 2 x 350 sewage gas vehicle fuel
2001 Helsingborg / Sweden 350 sewage gas vehicle fuel
2001 Frederikstad / Norway 150 sewage gas vehicle fuel
2002 Oberhausen / Germany 175 mine gas fuel cell
2002 Nortorf / Germany 150 manure / bio waste  power station
2002 Braunschweig / Germany 2 manure / bio waste  Hy-generation for fuel cell
2003 Skovde / Sweden 100 sewage gas vehicle fuel
2004 Luzern/ Switzerland 140 sewage gas vehicle fuel
2005 Pucking / Austria 10 manure / bio waste feed to natural gas grid

$QY



Biometanfremstilling
- | praksis -

Stockholm / Sverige

2 x 350 Nm?3/h Biogas — 2 x 200 Nm 3/h Produktgas
Reinheit: 97 +_ 1 Vol.-% CH,4



Biometanfremstilling
- | praksis -

Skovde / Sverige

100 Nm?3/h Biogas — 50 Nm 3/h Produktgas
Reinheit: 97 +_1 Vol.-% CH,4



