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Abstract

The government have been tightening EM regulation gradually but the effect is not good because of
rapid increase of vehicles. And medium & heavy duty diesel vehicles, even though the number is
small, exhaust very large pollutants(about over 50%). Especially it is more severe about old trucks and
buses. Accordingly, CNG vehicle and the retrofit of diesel to CNG must be an alternative in order to
protect the atmospheric environment and improve the air quality in the metropolitan area. The main
object of this study is to secure the retrofit technology of diesel to CNG vehicle and the management

system of CNG engine.

we passed the government emission certification test. In addition to this, the mass production for

retrofit is also studied.

Results of emission and durability test for certification are as follows; there

was no problem during 30,000km vehicle durability test and good emission levels satisfying the

regulation.
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Table 1 specifications of diesel engine
Engine type
Diesel CNG
Mzd) | (=%
D4AE/AL
Engine model (97 a2 —
HD3.5T truck
Engine type In-Line 4 —
Aspiration method NA —
Displacement (cc) 3298 «—
Bore X Stroke(mm) 100 x 105 —
Comb. Chamber IDI Bath tub
Ignition Type Cl Sl
Compression ratio 16.5 115
Max. Power 118/3400 -
(PS/ rpm)(15%+5=33) (105/3400)
Max. Torque 29/2000 -
(kg -+ m/rpm) (24.5/2000)
Fuel Tank size( ()
60 242
(water volume)
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Fig. 1 Schematic diagram of CNG engine system
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Fig. 2 Retrofit cylinder head

Fig. 3 Retrofit
piston Fig. 4 Target Wheel
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D4AE_3.5ton Engine Full Load Performance

Max Torque 29kg-m(CNG).

Meax Torque 29ke-mi(Diesel) —l

Mex Power 115ps(Ciese)

Meax Power 112ps(CNG)

~+-Max Torque(CNG) = Max Torque(Diese)
oM Power (CNG) -0 Mex Power(Diesel)

2000 2500
Engine RPM

Fig. 10 Performance of diesel engine and CNG
engine at full load(D4AE CNG/Diesel)
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1% 11 Accelerating ability of retrofit CNG vehicle
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Table 2 Exhust emissions of diesel engine and
CNG engine (13 Mode)

co HC NOx PM
[o/kwh] | [g/kwh] | [g/kwh] | [g/kwh]
TAX | 4.9 1.2 11.0 0.9
ﬁ . 35%
L AF | 455 0.87 9.92
(SMK)
C
N| K2002| 335 1.3 5.5 -
G
A 3.389 1.024 1.475 0
A IHCNG) ' ' '
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Flg. 12 Exhaust emissions
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Combi Mode(10/21)

—— Speed(Kmh)
——— Engine Water Temp(C)

—— Engine RPS(RPS)
Exhaust Gas Pressure(mbar)*0.1

—— Bxtaust Gas Temp(Cy0.1

Fig. 13 Data logging of fleet test
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