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Abstract - In this study, The full load test and WHTC mode test were performed to examine the effect on
a heavy duty natural gas engine according to the type of standard gas for certification to check engine perform-
ance and exhaust characteristics. Two types of standard gas (G;, G»3) and commercially available natural gas
were applied as the fuel used.

As aresult of the test results of three natural gases with different fuel compositions, G,3 with a high nitrogen
content was inferior in torque, fuel consumption, and thermal efficiency conditions. In addition, when eval-
uated in the WHTC mode it was possible to obtain a result that satisfies the EURO VI regulation. However,

compared to the other two fuels, the emission characteristics of G decreased CO2 and CO, but increased CH4,
NOx and PN emissions.

Key words : CNG(Compressed Natural Gas), reference fuel, emission, full-load performance,
WHTC(World Harmonized Transient Cycle), PN(Particle Number)
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Table 1. Properties of fuel

Component Gimarket G; Gy
CH, 93.07% | 86.99% | 92.42%
CoHs 536% | 13.01% -
C:Hs 0.92% - -

i-CiHuo 0.19% - -
n-CiHio 0.24% ; ]
i-CsHy 0.01% - -
n-CsHi 0.00% - -
N, 0.20% - 7.58%
]V“:l‘zzr [1;;;‘;;;? 49.76 49.72 46.25
H/C ratio [] 3.84 3.77 4.00
MN 88.56 81.08 108.42
StoiffthO?e[tgf%r]aﬁo 16939 | 16916 | 15012
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Fig. 1. Schematic diagram of engine experimental setup.
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- Torque

- Emission

Table 2. Engine specification

Number of cylinders 6 ea
Displaced volume 11.67 L
Bore 133 mm
Stroke 140 mm
Max. power 250 kW at 2000rpm
Max. torque 1373 N.m at 1200rpm
Aftertreatment TWC

riolis W] 2] Mass flowmeter (Micromotion, CMF025m)
£ o] &3l 43 ATh
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Fig. 2. Engine speed and torque of the WHTC.

e AR A B3l Esta, v &7 st 4
o Q=AY R EQ WHTC & Al 8-S E3) 8¢
st
AR5 AL 700 rpm ~ 2100 rppm HLelA 100
m {PA0 2 ~2E0] BT Jvte ARst AHE

2
o%

_0|£
AN
T

E AFA AT HA L obd A FHA A
35 L= H2AER EURO VIOl 245+ A
EEQI WHTC Bl =ES Y3ttt 3 <8, 3he
5l 208 58, 3h& S A A7 WHTC 228
243tk WHTC =t A A o8 4821 AHg-2] Al
ARJN AL 7R 2 A= o 5, v+, I
B 53] gubAQl &4 =18 23T} & 1800
Z2 o] FojA AL oy RE T 7S 238t o
O™ Fig. 28} 20 BA|, A&, IEEE A HER 1
A FA = o] 9lth. WHTC EE+= Cold 2 Hot H
2ER FAE YO AN Z A& 48
&7t 25 27T ol WUk A Hl & 7t E 27
3}17] 913l W7t 2 Hot soaking -3+ E38}o] 4=}
z700 7MA M E7IAE SR JE Boolth
Cold WHTC H| 2E+= Xl Wzh= 5l o 257120
~30 C ol )& uf AE-S A&t AN FH F
Aol Hl2~E7}F 218 F T} Cold WHTC HI2~EVF 5
H F 10+ 183 AR S A A8k 2% £ Hot WHTC
HZES T30t REA I AN A YR =323
& N 2HlL 0] 88 25 C, 50% 2 LA F=3}
Aot =35 7= 4599 € 7F2~(HC, NOx,
CO) B JAFEA AAFEE NFE F718k
e ki=g

A\

. &8 dut

31. MRS 45 &4
Fig.3~6= AR TR TUEES A84RE

] >

[ex]
=

- 69 -

1600

®— Gmarket
1400 ——G23

N

o

S
1

1000

Torque (N.m)

800

600 T T T T T T T T T
600 800 1000 1200 1400 1600 1800 2000 2200

Engine speed (RPM)

Fig. 3. Variations in torque with engine speed
for each natural gas composition.

FE 72 s AR S xo whel HoFa Q)
O AEARES AT Y KW) T AR AF iH]
AR E(gh)E ALSIHEoH, Als 4582 359
A5 BHEF I AT 9= AU 600 ~
1,200 RPM 7}A] 7} A 518 E T+ ¥ 523514 Yehu
ATk AT LS £ H YA ARAREL Gy
o Mg EA UL AE
ES AL AE FF e
AAHAE TFst7] Y5t A8 fFiFo] Bopxl Ao
Z ZRlFEc) dutz oz A
Ao d59 dAEEd IS gol| we=t[7],
1,200 rpm H|FH] W2 3|4 A= AAES
o o]k ko] A UEPFA Ztth 18y B} =
L 3| A 2791 1,200 RPM 0] Aol A= A &2l o
A T 2E 9] 2 Yo HlF)| Y AAhGE] FEFol
A Y] &0 Ex9] W3} Zo] A YERG
ZAOE AGH T AHNA O R GpuE AT 2 E
A7t oA = AS FAT 4 Ut

Table 194 & = Y50 G A THE AR
Aol Hls] ARk Wol] A4 vl Eo] &7] wjZo
A7|3ko] F7Vste] old 9§k gaFo] A YEk

gl
=
RLS

30
AN X o 2 N

2 AR 5 Yk Dotz 2o o @ o]
Wz o]7] WEel AReFE Fste] FeulE o

[e)
=
Hete a7 dags 40T 5 o

Fig. 5t A58} S8z A BA7hs 24ws
of mHE GES] WIS ehd 20 Gy AR
B9 AR 27heke] AN AofsEeE, o
£ Azl vs) JiH 02 Be el AR} FFH
ofok 57] wol Azle] 371l BAIgle] Fgol
e AwE wolx gk

Sl 7k~ 8k 3] 4] A259d A6z 2021 129



BRI
360
—a—GCr
—o— Gmarket
320
——G23
280
<
2
@ 240
O
g
@ 2004
0
160
120

T T T T T T T T T T T T T T T
800 1000 1200 1400 1600 1800 2000 2200
Engine speed (RPM)

—
600

Fig. 4. Variations in brake specific fuel consump-
tion with engine speed for each natural
gas composition.
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Fig. 6. Variations in exhaust gas temperature with
engine speed for each natural gas compo-
sition.
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gine speed for each natural gas compo-
sition.
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