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Solubility(g / 100mL watrer)

CO, Concentration(g COQ,/water)

Pressure[bar]
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Gas Liquid
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Pressure

Adsorption Pressure Adsorplion Pressure
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PSA(Pressure Swing Adsorption
TSA(Temperature Swing Adsorption)
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as molecules

9 greengas / biomethane
© CH,

e N,/O,

e H,0/H,S adsorber
* CO,

adsorption: gas pressure@ high

regenerralion: gas pressure@ low

Carbon
Molecular | PRESSURE SWING ADSORFTION

Sieve ("PSA")

R
biogas I J O off gas

CH,/CO,/N,/0,/H,0/H,S CO,/N,/0,/H,0/H,S
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(a) Combined Heat and Power(CHP)

(c) Fuel cell

Shaft  Compressor mamambsgt;m Turbine

(d) Diesel engine
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Fuel Cell Vessel cobas tine Poner Sysiem,
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(g) Fuel cell combined gas turbine

(h) gas and steam power plant
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O A 7]4(CHP, Combined Heat and Power generation)
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TA719] S50l et B2 49 E= 5ot AR

O #9ol A4 ¥ 7FsEHI Sl HolrtAdRS YT TH7|=
50%7F 494 AA(four-stroke engine)o]il, UHA| 50%= 2AHS
2 Al (ignition oil diesel engine)

O F& Ax 9 7I$E+= CHPY #7a&x 482 Al AAaE
2= 85~90%=, HfolL7tA ouR|Fe] 10~15%Te] &AL §loLt
A7IEA TSI 40%) oF] R FFolojA 1mr'e] Hie|7tAR
FE 2.4kWh7h A= T Sl
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T 4-1] HIO|R7IA YX7| MSH
_ Gas- | Ignition .
s Diesel oil Stirllng | Fuel Gas e
Feature storke . w . . . gas
) engine*| diesel |engine| cell |turbine .
engine " engine turbine
Range of
capacity ( 100 > 150 | 30~100 | < 150 |1~10000| - 30~110
(kWvel)
Spec.
investment-c . . Very Very Very Very
osts Mediume Low High high high Low Low
(US$/kiel)
ef%fjégg 30~40% | 35~40% | 32~40% | 30~40% | 40~70% | 25~35% | 15~33%
Cooling N
water 110 60C | na | 210¢ 00500
temperature
Pressure . . . . . :
ratio 10 :1 o1 20 1 5:1 n.a. 5:1 5:1
Controllability
of the Not possible good very good
power/heat
ratio
Weight Medium High Low Low
Lifetime Medium Long S\{leOrlZ[ Long
Noises Medium Loud Medium Silent
. Carbon black Very Low| Low Low
brissions High 600~700 | Very Low | 3ug/Nir | 25mg/Nit | 20ng/Nur
ng/Nm* flue gas* | flue gas* | flue gas*
. Natural
Alternative o
; Liquid . fuel as
fuel in d Liquid ’ Natural | Nawral | 5%
gas petroleum | Any. biogas,
Sh&réaii of (gasoline) 885 | (vegetable oil) gas 885 Kerosene,
g fuel oil
Minimum High
heating Medium (10~30% Any. Low
value ignition ofl)
A% HIO|QItA g J|&1 Yot / 67
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(four stroke gas engine)
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[E 4-2] UMK Z2 Y EN
E A PEMFC PAFC MCEC SOFC
. N 8
AE | ume nEde | nkT o | e
defd | R 2 s Li,C03/K,CO;5 123w
ZA=l5(0) 60~120 130~220 650 800~1000
PN - W 2
N Bl AA7IA N
awts W coee | gk | o SIS e
Ho] Q1A 2| dpojesta
SN TS
(W/er) 0.6 0.2 0.1 0.4
N 60%(Hy),
x“i S 00 00
718&(%) 40%(CHY) 40% 50 55
s 83 483 483 e
P e 71 48
= I, Azm) e | Zmmgolo
waey | wepus coy | TR S| SHRARS
]__8 _J_‘Q_ rTo&2a2 o &2
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ﬁ
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- drAAe] TR BE 4L Testel BHAG Y P 2
9 Aspaz FAE0] ke AX)oIAe] AL 0.6-0.9 B
AZ A3 A Adoleta s, HE Adol wreh ARAA]
8eo] 24

% SR IEC RESR R
HlolQ7kag HAlste] 3
o] @.7}0]

Al oF

0t
FofoF
H.SE &
o



72 | HHZSA L07tA B0 ME 24714 &

4% ARAAE ALolold ueRLo] ol MAFTNS AL8SIT
Lo, d=3o] COt gaEol glon WMol NEEAS <

0717 Ho] WHgago] HoixA H

ARAAL vlolokAS qlmE AMgshs THE Ao el uiS-

7Fjo] o} o del mwA| gku glom, @A) Axwo] 715

T Qe ARAA dmt gRE WA A8stn QAT Wl

o g7l the @z wgstn Qom Weka

a
7HAo] uid Asstal Qlo] A dm=E HAZES 9o HE

AA7IAE AT = e dREs Ho|ertArt Z|gEa glom,
HRo|Q7FAS HEE ohs ARZAY sido] Hoh &/gstETH o
FAA9 B2 o& "l Aos HAYEL QAN Hio| kA=
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Desulfuriser Gas tank

Digestion gas \ /-
=

= Refinery Tower 100kW PAFC
- F)_ — |
7 Eﬂ Gas engine ! ’> —~.
%:ﬁ | -J '
1 7

Hot water 1

Digesiers heat recovery eguipment

Waste Water

Public
Grid

-~ Wasle Water Treatment Plant L —

Storage

Natural Gas

WD‘_G 0O additional fering

Gas jgi

Cempressor =
dﬁﬂg O Conditioning F::E‘:g:e”
& (Media Supply)

Backup Fuel: Natural Gas Gas 4 1—Waler
(failure in ADG system) I Auiliary G
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S5 B3 g0l e AVEE2 7
- AAE F7le A o5 d=EEC dadd] SEEH, AR
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2 BN Ao RAete] ouAlR ek

Biogas

Combustion Chamber I:l Exhaust air

—_} {__— —_Generaior
e —= [

Compressor L—f ‘_‘___"""---J
Turbine

Heat exchanger

-

L e Generator

T —

Turbine Decompressed steam

Water
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of 2 882 7ML A=

S7[olIE7]

- DD f_
Do o —F

—1300~1500mmAg E7(7] R
500 frmin

[O3 4-19] ==HRXIOIM 0185t U= 7IAEY 78

74 | HEESA LOo7IA 20| OE 247tA 4E 2 24



O

vtol@7tAE IS |eS o8t 7t & HEd ot

LY

oD Feplch ARE AYSA IWL H] 35

|

4

S
AN
T :ﬂv

xo

=40] A= 7to] Aolsly] wEo] AertA
djgo] HloletAs BEE] PedE oY, UE ISR, Ak
9 4% g YEAS 5o 2AL wolor &

29 Uelol A vlo|@rtAgt BEE HellA AAL auAs} B
L oHATlA B AHolMe] Helrla RS AT AAe A
aho Fuje] Aol A AT AR &

AWNA TR Thao] BAS wAs] delol AAlAE BE
slol Bgslo] AGY As DG jag TRkl AAEAS o
HHom A4

4% HIO|QItA 8 J|&d et / 75



[E 4-3] MH7IAQ} HIO|R7tA EH 24

Character Unit Natural gas Biogas
CHy4 (methane) vol% 91.0 55~70
C,Hs (ethane) vol% 5.1 0
CsHs (propane) vol% 1.8 0
C4Hio (butane) vol% 0.9 0
CsHi, (pethane) vol% 0.3 0

CO; (carbon dioxide) vol% 0.61 30~45

N, (nitrogen) vol% 0.32 0~2

(hydrogell_llziulfide) vol% ~ 1 ~ 500
NH; (ammonia) vol% 0 ~ 100
Water dew point C (-5 saturated
MJ/No 39.2 23.3
Net caloric value KWh/Nm* 10.89 6.5
MJ/kg 48.4 20.2
Density keg/Nnf 0.809 1.16
Relative density - 0.625 0.863
Upper Wobbe index MJ/Nn* 54.8 27.3
Lower Wobbe index MJ/Nn? 49.6 25.1
numl\l/)[z}(ll\?lré)eN) B 73 ~ 135
Tifﬁf;ﬁfﬂf‘” Nm/Nit gas 10.4 6.22
et | e |
Wt Cempotnt c 59.7 59.2
Water vapor vol% 18.8 19.3

(flue gas)
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A= 7tz AaA] oA durts SRE 22
Z

UehfiE X524, of A4t god FYo

Azt FFE ) wEYo] W g o= VYT 5 UL

Bio—gas to bio—methane
to bio—methane CNG

Adsarber vessels

act

—_—

Raw Biogas [_1

Congensate Or can go direct to CNG
compressor and
Waste gas Vehicles from here

A 4 H -
g Cooler
CH, rich gas -
FQ Compressor| To grid
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2]

[13 4-20] HIO|R7tAL| MATIA HiZY ZESH(bar)

AA7tee vEgs 4
VB HErtLe] FE= Q%
S Ao FHAE

S

g

FgRroE 1 9ol FARHY 54 /AT
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Comparison of bio-fuels
Distance driven with the yield from 1 hectara

ﬁ Biomethane

BtL(Biomass-to-Liquid) 64,000 km

67,600 km

Rapsol 23,300 km 1 +1? G600 kmj
e 4 e,
+17,600 km
Biodiesel 23,300 km
Ay &8/

Biosthanol 22 400 km +14,400 km
i A
QO
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O wep woloskag A Az FFY W Holorks BUsEL
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O A :Ad: 3 P 2 159, 16094

- 718571 ¢ 100w/ Y CFEEx 80m'/L+FA=H7 =
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O AIRA WA (7143R)
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- 2BEEA g4Y] — B — A=st
- "Hpo|o7kA 1 HAY] — FA(2AEI)) — ZATRA
- g4 o BETRER - TIRIEA - sk A R
717 7HAZ A L azau | - TAI7kA
H71& AdH] 9

} f

] 3714 HEAe | [ sl
e |~ E | - ;H] ~ :4741

Aehd: A0k

AA(A=SIAA)

[13 5-2] X7 HIO|RQ7IASIAL H2[AISE

5% YOBI0|R7tA =& et / 87
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- 231A4 © 3,000~3,400Nm/2
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O #8414
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