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Abstract : The application of compressed natural gas(CNG) to passenger cars has drawn attention as a type of fuel that can
cope with globally strengthened emission regulations due to its low CO, emission potential. This study investigates a 1.4 L
CNG engine, in which idle speed control and an electric heater can affect the increase in the exhaust gas temperature, thus
improving catalyst light-off characteristics. Idle speed control parameters, the idle target speed, fuel injection timing, and
ignition timing were selected because their effects on the exhaust gas temperature and exhaust emissions could be significant.
Moreover, an electric heater was installed in front of the MCC catalyst for the rapid catalyst light-off, thus increasing exhaust
gas temperature, which was evaluated at the low phase of the WLTP test cycle.

Key words : Compressed natural gas(}= %1931 7}F22), Catalyst light-off(Zvl] €/ 3}), Conversion efficiency(7d 3} & &),
Exhaust gas temperature( ¥l 7| 7} 222 i), Electric heater( % 7] 3] €])
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Table 1 Specification of the test engine

No. of cylinders (-) 4
Displaced volume (cc) 1,353
Compression ratio (-) 10.3
Fuel system MPI(CNG)

Torque [Nm]
300
“#Gasoline_GDI|

250 --CNG_PFI
200
150
100
50
0

1,000 2,000 3,000 4,000 5,000 6,000 7,000

Engine speed [rpm]

Fig. 2 Gasoline-GDI, CNG-MPI torque

Fig. 29] 235 Btk e &8 7143 giv] o
Al SR RE B BxFA o] so] 185] o] Fol x| %] ¢F
2 1,500 RPMS- A 2|31 1] 523t =S H.Qlt),

2.2 CNG 22 A8

Az A7 o] A9 doiabsAf AFe] i30 17102 2
S ONG #Fo =2 7xsl9lon, CNG dad"gas
XPERION(Z2)AF] 90 L, 43L& 21 MPa 7]
o dzkge] S zke] Hel A st elzlEel= CNG
A=3H 9 CNG #l=# ol E], CNG 14H & 4 #5131
om FAn[Ao] Bl FHulj LU E P o] &3}7] 9]5}]
Sl Akt Svbol] o] frAlAE sl A
28 o] AL ARAHE = Al AVLALS] 48 inch Single
roll THAIE o] g3ste] AFS y3elet. FPR=
= Euro-6 ¥ 7|7t Aol 3E3t= WLTP T3 EE A&
st

2 A 9] EHE MCC Fujjo] Hehe] F-2te}ar
EHE T53t7] 95t Hxe] wiye] Al=gS 5
skaith olw] mi7|iUE= 7] 7k %= EHOlA
A FHo = HAxH A A A3 55k vijE
o] YL 555 V/ 12 Ah Bl Fol= alE g 27l & HE =
AAste] ALEsIR o™ EHE| 4H] 2 (Power) 4,889
Wolt} EHS] 25 Al 2 WLTP ol A ko] £
7F A5 7S AAEY Asskglth 8 EHE
et wj 7] 7k £57F 750 °C7F A @RS #0138l

3L 130%3F 22 F- A8 T

3. 49 Ay 4 o3

3.1 Ol0|E 3|0 IE HY7|7IA2E

AlE Al ofol & 3|3l mE w77k 25 A A
S vhotalr] 915ked 1,200, 1,400, 1,600 RPM ol 3}
o] Al%s ©]%5-2] Engine out temperature(T1) ¢ X] ol 4] 1}
717k 225 SAHE T ololE 3 W Sk ofo)
5 371% Alol= 7hsetal o, B Lambda% CNG
ﬂ?ﬂ ol A 7 £& A3} a 8-S HolE 0988 AT

S5 A1 E kit A3 Ay wjrrhs R EE O}Ol—‘é
RPMO] &5 F71eQlt) o) = a7 3] zl5of upe}
Al 7] frFo] el 7F e R vl 7] 7k~ o] Hofl U #] 2}
ool ©]&}e] Fig. 33} 7ko] wl 7|7} &5 Ab9] 2fo] 7}

LAy w ] fedel %7}b W& w717k ol
7V R, MCC Sl Fgel A o] w77k s &
Aottt Fig. 4o 4] E%Ol ofol & 317w A
MCC F1gell 41 €] CHy 5327} gHadtel, ofel 5 g4+
S A FE S A5 Fol Sl frelsich= 2
< 2l 5 ek

600

500

400 e i ety fescilis i+

ra
=1
=

—&— 1200rpm

Exhaust Gas Temperature (%)
e
1=}
(=]

— & = 1400rpm

=]
=

== 1600rpm

0 10 20 30 40 50 60 70 80

Time (sec)

Fig. 3 Exhaust gas temperatures according to idle speed
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fuel injection timing: 1,600 RPM, idle conditions
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