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e
DME and biogas are the
preferred fuels considering:
Energy efficiency
Carbon dioxide

—~— |
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Volvo Bus Corporation
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9 - .
Well-to-wheel” analysis

g/kWh
1000
Renewable

750

B Energy efficiency, %
O COs-equivalents, g'kWh

Source: JAC/EUCAR/CONCAWE = Waell to Tark, Velvo Tank to Wheel * Volvo data
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= 2| HIO| JtA TET} IS

s =Q| HIO|7IA 11X} 7| BS#

Prometheus Energy

Acrion Technology
Malmberg
Flotech
Purac
DMT
Air Liquid

Xebec

=

2ts

B (Water Scrubbing)

HS
1=

ot (Water Scrubbing)

Z=H(Amine)
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100% H}IO| @ H|EF X}ZF =H

@ Zt2 4K E HIO| 2 7tA XA B S} ALY

AL EF: St=52{X| HIO|R7tA 550m3/Y FHA|IE
MH7|=: 55H (Water scrubbing, 29J|5l)

FXlsizl: 2010. 5 &2

‘GH| HiO| M| EF F8: A|L{H A, HAXE, bt S8XE S5

@ Lo 02X SH S HO|7IA XIS X235 AFY

- A|d 82k S04 HIO|27FA 10m3/min ™H|A| A
- "dH|7|&: SEHH(PSA, FLtch
- ERIEE 2010. 12 otz
- A Hio|2m|Et =& JEII§ HMATIA k}2HEHA), CNG S™A 2 (X
- 100% H}O| 2 M|EF B! H}O|2M|EF-CNG =t Z X}2F =H 7

........................................................................................................................................................................



LY B HY

rir

¢ HiD : SO JHEEI D U= MIUNMATY SEIIE A M= - TOHHL
AlE2I1EE B0 SE& XYM X0t STEME &

g BENT  MSAIREE - M8 X AIUINAE AKY
¢ AIYAIF]:2006. 1.1

MO U MQUIKINE At
AlBB M5E (MSYAZ2| F2l)

........... L"""""""""""'"""""""""""L"""""E

o "
v, i
0 .

. .

g .

L .

. .

. .

. .

N .

. .
ey et
e

10/21



= U HO|R 72 HE B

8 S A|7}A AP

..................................................................................................................................................................................................

> EAZEAAY S 71 (2009. 3. 25.)2 2 7| = LNG, LPG+Air 0| 2]0f|
“HiO| 2712, MEF SNG §70] =A|7kA0] Helo| MEA =8

> "HOI7LAQI0] FFABFAIMIIE SO ChS ST AI"(10. 9/28)
- HHO|7LA SO| AEXIS} BINAIYRIE FEST EAITIAAE S
FYHoE JtAE ZFES 7Y

.
..................................................................................................................................................................................................

rE

> 7| 8EHE MEAE B 33 < XSXAE - I = FofHIe] ®M=7|E>S

(HAZIA HZ=7|&>

g5 H=7|=

M| EHET] %) 88.0 0] &

Ol EH(F] %) 7.0 0|3}

C; 0| 2| Bty (R %) 5.0 0|5}
Ce Ol Q| Bt (R %) 0.2 0|5}
gE (ppm) 40 0|5}
2287t2(CO, N, 8) (R %) 4.5 0|5}
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= U HO|R 72 HE B

[ M
> CH7| 2 B2 HE M B8 33 < ASAAR - HIHH = FH0iH2| H=7|E>8 €%

CHIO|7}A H=7|&>

a5 S g s
HIEH(F o] %) 88.0 0| &
TE2(mg/Nm?) 32 0|3}
g& (ppm) 10 0|38}

EE4712(CO, N, 3) (74 %) 5.0 0|}
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= 2| HIO|R A FEI|E-2an

.......................................................................................................................................................................................................

> 29T MIA[O|M F2SHA| +&& Hio|ItA FEIIE

> 1999140]| XHEX} MUK R Mo o|siM XHEX o
=& 7|=(Swedish standard SS155438, Motorbranslen) *E"I'l

.......................................................................................................................................................................................................

<2fHle| Hio]27tA FH

Property Unit
Heating value MJ/Nm?3
Methane Content Vol%
Water Dew Point °C
Water Content, max mg/Nm?3
CO, + O, + N,, max Vol%
O,, max Vol%
Total Sulfur, max mg/Nm?
Nitrogen compounds mg/Nm3
Maximum size of particles um

t : lowest average daily temp. on a monthly basis.
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7|E (SS 15 54 38)>

Biogas type A  Biogas type B

44.7~46.4 43.9~47.3
97+1 97+2
t-5 t-5
32 32
4.0 5.0
1.0 1.0
23 23
20 20
1 1

13



= 2| HIO|RIJtA FEIIE-292
Iz x O
o LHEEH2FYU) Ho|7tAE FEIIE 28
» Unlimited gas injection : TA|7}A ¥ £= X}SK} HE &2(AAHSH 7|1F)
.2 Limited gas injection : WTWE X THAR Q7O HE TEM DS o
<Af|20 7tAFY FEZIE(G13)>
Property Unit unlimited gas injection limited gas injection

Wobbe index vol-% > 96 > 50

Co, vol-% <6 <6
o, vol-% <05 <05

H, vol-% <5 <5

Gas relative humidity phi < 60%(ACHSE) < 60%(ACHSE)

H,S mg/m3 <5 <5
S total mg/m?3 <30 <30

Dust i tf

tf : technically free

(technically free)
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29| HIO|Q IIA EET|=_=.
| e =~ O
s HEE(HI T E) HIO|IIE FRIIE 28
> SYHO|7IAYR|, SY = YU 7[2Ys| SS2E HO|ItA FHIIE MIE(G262)
- HAUTIA EWI|E (G260) 7| =
> H- gas grid : 24|gt Q. 1 H3} Hjo|27fAQ| T et Hij R =
> L-gas grid : X|ot™ FQl
<=E9| 7IAFA EAT|FE(G260/G262)>
Property Unit Standard
. . 46,1 - 56,53 in H gas grids
3
Higher Wobbe index MJ/Nm 37.8 - 46,85 in L gas grids
Relative density vol-% 0.55 ~0.75
Cco, vol-% <6
o, vol-% <3 (in dry distribution grids)
Water Dew Point °C <t (ground temperature)
S total mg/m?3 <30
Dust technically free
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| - [ -
— =y - olOoF <ol ) X o
> ZPAIIAEHR0| M 2004'd MAZLA HHEY FUS fleh HIO|7IA EEI|IE HHE
al S A = .
> aha QL2 S50 tiet 7| E dEt
<Al JfAFQ EETJ|E(G260/G262) >
Property Unit Standard
q o H gas: 38,52 to 46,08
3
Higher Heating value MJ/Nm L gas: 34,2 to 37,8
q . H gas: 48,24 to 56,52
3
Higher Wobbe index MJ/Nm L gas: 42,48 to 46,8
Hydrocarbon dew point °C < -5 from 1 to 80 bar
. q < -5 at MOP downstream from
PRETEr C G (e < injection point (Gergwater correlation)
CH, vol-% -
Cco, vol-% <2
o, vol-% < 0,01
H, vol-% <6
co vol-% <2
H,S mg/m3
9 < 100 instant conten
S total el < 75 annual average
F mg/m3 <10
Cl mg/m3 <1
9 < 10 (Natural gas)
Hg mg/m < 50 (Liquefied Natural Gas)
Dust <5
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> BEKEE: BAL HEHRE7} 98% O[O 2 EAEIRioL, '
E AAL (90~92%) U CAL (2F 94%)2| B2, SHEZ S8 HECE etk
g4 R R
> HIO|7tA F9| 4 £ 0.1 B1|% 0|3}, H,SE= O|HAEZ M E
> gZ2o| A2, 37| Atof| A 3.7ppm 0|52 Z4
_ AAL BAL CAt H]
g = n
#1 #2 #3 #1 #2 #1 #2 #3 —
CH, (F1%) 90.7 899 920 98.7 98.5 94.6 94.7 94.0
H, (FT]%) 01, 01{ 0.1} 0.1} 0.1} 0.1} 0.1/ 0.1}
CO,+0,+N; (FH%) 93 10.2 8 1.3 1.5 5.4 5.2 5.9
H.S (ppm) - - . - - - ; ;
S (ppm) 0.1 0.1 0.1 . . 3.7 1.3 2.1
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=2\=2 —r =2
g5 AAPHEH
CH,(%) 63.095
CO, (%) 31.601
0, (%) 1.327
N, (%) 3.975
H,S(ppm) 226.17
D,(ppm) 0.615
D;(ppm) 4.833
Freonll4 6821.163
Vinyl chloride 7077.357
Methyl bromide nd
Freonll 498.220
1,1-Dichloroethane 2666.793
Dichloromethane 202.301
1,1,-Dichloroethane 21.528
1,2-Dichloroethylene 1771.373
Chloroform 155.220

AAPETER2
66.188
32.846

0.265
9.699
248.39
0.221
2.174
8538.932

11628.865

nd
569.670
2976.752
240.276
22.036
106.015
128.235

AAPEEH
94.833
2.069
0.846
2.251
nd
nd
0.171
nd
nd
nd
nd
Nd
nd
nd
nd
nd

D4; Octamethylcyclotetrasiloxane, D5;Decamethylcyclopentasiloxane
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AAPEER
95.690
2.140
0.599
1.570
nd
nd
nd
nd
nd
nd
nd
47.709
3.193
nd
1829.560
nd

BAFH EH
69.692
28.606
0.432

1.269
272.27
0.224
nd

57511.578
165.710

nd

977.752

1723.366
115.422
21.436

nd
nd

BARE £F2
69.706
28.627
0.481

1.184
354.04
0.245
nd

51857.738
188.902

6815.714
950.889

1941.142
128.552
24392

nd
nd

(Et2l : ppb)
BAFSEH
97.697
0.089
0.512
1.701
nd
nd
nd
nd
nd
nd
nd
nd
48.355
nd
2289.220
nd
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By Nuno Oscar Branco, Industry Analyst, Frost & Sullivan
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