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OIL AND GAS LIQUIDS
2004 Scenario

Billion Barrels a year (Gbla)
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mg per litre slurry

1.2, +
(AL SEADI, 2002 .)
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Biogas outlet
2)

Biogas outlet ‘ Gas collection ‘

Influent & access Effluent Influent bell Effluent
chanel I_'I_' chanel Terrain chanel chanel
Anaerobic
N, reactor
Anaerobic N
reactor
volume

Sludge sediment

.41 + +
, + (ANGELIDAKI & ELLEGAARD, 2003 )




-

. 4.32 (Nordisk

! ! ! ( % # !
% # ! 55°C).
2 I _II n
#' 20 40" , ! !
%
! % :
! n % , n . $ n
! P ! .- 10 "
P I I I
#II % , / !Il
! !
$ | ! ! %
' #" ! 3 .4.2,
- 3 .43
Digester
tank
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— Hot Water

.5.1.

5.1

II#

.5.1.

.51

Boiler (burner)

Heat

'

Biogas end-uses

Sanitary landfills

District heat

‘—> Crude biogas
—

/Scrubbmg

Generator
Turbine J

Blogas

Cogeneration
L» Electr|C|ty

Glasshouse heating, other

$4

*+

"I ) $&!'

) 21 MIN*m3

" (1.29 kgNtmd). | 1

1 [lkg™ )
700
1200" 1250

790" 800

CHs
Co,
H0

N2
NH3
H:
H.S

70"
67"

50

Digesters

“Upgradi
pgra mk

Normalised natural gas

Compression

Vehicle fuel

Use in mdustry, house, desk, farm

CH4 [%]
71
68

Injection to
public grid
!
Lo
1.22 kgN
]
( %)
50-75
25-45
2 (20°C) -7 (40°C)
<2
<2
<1
<1
<1
CO: [%]
29" 30
32" 33
50

50%
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Heat to User

4 Fuet Compressor
(if necessary)
A
Exhaust NaturaliGas | AG Electicty
ot 1 1
Low Temperaturs /AR A [ J—

Water ! Air

I InverterRectfier |
| (most units) |

Turbine
Air Generator
.54 ** * (www.energysolutionscenter.org)
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Individual Fuel Cell
: : S:jé\%/_.'"u N
H“" "é
@
H,
Hﬁ;t:r:gs:ﬂ ) Water
(for reuse) /. Electric /.
'/ Power '
.55+ / (EMERGING ENVIRONMENTAL ISSUES, 2005 .)
2 [ ! !
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Biomethane
BtL (Biomass-to-Liquid)
Rape seed oil 23 300 km <« + 17 600 km*g
g Biodiesel 23 300 km <« + 17 600 km*g
Bioethanol 22 400 km <+ 14 400 km*
* Biomethane as by product
(rape cake, mash, straw)
Vehicle fuel consumption: gasoline engine 7.4 1/100km,
diesel engine 6.1 1/100 km
.5.8 + : ,
, t ) *ox 1/ (FNR, 2008 .)
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Biogas
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Biogas storage

Post—digestion
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Mixing tank

Digestate storage

Substrate pre-storage

Digestate application

+ + (PRARL, 2008 .)
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(GULZOW, 2005 .)
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! 58C ( % % ), 24" % ,
! ! 35C ( % % ). 4 ! %
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Salmonella dublin 0,6 2,1 - -
Escherichia coli 0,4 1,8 2,0 8,8
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Coliform bacteria - 3,1 2,1 9,3
Streptococi spp - 7,1 5,7 21,4
Streptococcus faecalis 1,0 2,0 - =
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L , .97
0 9.7. + .+
, EURO/MWh ( )
(<10 MW) 43,55
. (< 2250 full load hours) 89,51
. (> 2250 full load hours) 79,79
3 (<5 kw) 400,00
3 (> 5 kW) 367,3
(<5 MW) 94,1
- ( T )
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- "/
. ) -<5MW) 82,9
- () 43,55
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(kW) =1000 (W)
(MW) =1 000 kW
(GW) =1 10°kwW
(TW) =1' 10 kw
" ) 1 Wset = 278 x 1 Wh
Wh =3600J
(cal) =4,18]
! " (BTU) =10551J
(m?3) =1 000 ()
=100 00Q a (Pa)
=100 Pa
psi =6894,76 Pa
= 133,32 Pa
# (0°C) =133,32 Pa
'l (hPa) =100 Pa
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