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| Abstract —

Natural gas is considered to be one of the most promising candidates for a clean substitute fuel and
a great amount of research on the compressed natural gas(CNG) fueled vehicle has been performed.
In this study. we try to understand the property of CNG fuel with using CNG engine experiment. In
order to present the direction and application of CNG, we experiment with various operating
conditions, that is, spark timing, A/F ratio, air quantity and fuel quantity, etc. 11,967 cc engine was
used in the experiment and the engine fuel ratio was determined in the way that the performance of
dedicated CNG engine is corresponded to that of existing diesel engine. The performance and
dedicated CNG engine were measured by changing the fuel injection timing.

The dedicated CNG engine was proved to be good in describing the experimental results and
according to the actual road test, acceleration and constant speed driving for dedicated CNG engine
was better than existing diesel engine.

Keywords : Compressed Natual Gas Vehicle(%43% A9 71~ 24%), Dedicated(H4), Injecction Timing
(¥A1A17]), Spark Timing(d81171)
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Table 1 Base diesel engine specification

Item In-line 4Cycle
Cylinder No. 6
Displacement 11,967 cc
Ignition type CI

Valve type OHC - 4 Valve
Inlet type NA

Max. Speed 2,200 rpm
Max. Power 250 PS
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Table 2 Specifications of development engine

Items Specifications
Displacement 12L, #128%x155 mm

Type 6-in Horizontal. Naturally Aspiration
Gas Injector Servojet Injector SPI 014

Mixer Premixed Uniform mixer
Spark Plug BKREN-11
Ignition Coil S-car Coil (R1/L1=0.9£/6.0mH)
High Tension SYC. PKD R-16-0AIPS

Cord

ECU Injector & Ignition Coil Driver

Control A-feedback Control
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Table 3 Target performance of dedicated CNG

Item Base diesel engine
Cylinder No. 6
Displacement 11,967 cc
Ignition type CI

Inlet type NA
Max. Speed 2,200 rpm
Max. Power 250 PS

Pressure
Stut~off Fuguister
Yaier
AirlFlow

=
NG Yunky P
Buspuir

i O]

Las
Injecues

Fal

Ancelesator
Padat

x

iner Throtiie

| Angle § \ e
Agle Sensry

Lo o

Ex

{us

Speed 2 Crink

Fig. 1 Schematic of dedicated CNG
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Table 4 MBT injection time with engine condition

Injection
time Injection time (BTDC)
Pressure
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(kPa) [ 60 | 14] 14 | 16 | 18 1 19 | 20 | 20 | 21
50 1471518187222
40 [ 161 15 [ 20 120 {20 [ 22| 22] 23
30 [ -2 {22]24]x]2
Speed (rpm) | 8001000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200
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Table 5 Fuel quantity with engine condition

Fuel
ntity Fuel quantity (g/min)

Pressure

WOT {253 312 | 366 | 428 | 498 | 552 | 592 | 670
90 [ 222] 276 | 331 | 384 | 444 | 504 | 540 | 614
80 1196] 243 | 292 | 342 { 393 | 444 | 484 | 522
Map | 70 [168] 208 [ 252 | 294 [ 336 | 387 | 443 | 457
(kPa)| 60 {140] 173 | 212 | 254 | 293 | 314 | 379 | 389
50 [112f 142 [ 175 [ 205 | 235 | 262 | 311 [324.2
40 | 89 [ 1111 133 | 158 [ 182 | 205 | 237 |94
30 - |795] 95 {n2|1sl12]114] 118
Speed (rpm) [ 800 | 1000 | 1200 ] 1400 | 1600 | 1800 | 2000 | 2200
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Fig. 3 Power characteristics of CNG
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Fig. 4 Torque characteristics of CNG
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Fig. 5 Combustion temperature of CNG
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Fig. 6 SFC characteristics of CNG

4 2 E

B AFE B CONG A2 Ashd A

Aste o3t 2o

(1) 718 4% 2 A8 Estd F71o71e, d3aA
2 ALd Fol giF Aol o Fojxlen], AeA
Gl e MBTAIEES AAlstel H3l7]e 98
Foll he 712 tolg g & F AU

(2) CNG #&qne] g5 vAe At E4& e}
3la] CNG A2dzle] g o] 2P H2 4
218 A S AT

udk

31

A8
1. T. T. Maxwell and J. C. Jones, Alternative
Fuel, SAE Inc., 1995
2. C. S. Weaver, "Natural Gas Vehicles - A
Review of the State of Art”, SAE892133



FRIA7IAGHA A 8 H Al 2 & 1999, 4.

3. R. Meyer, S. M. Shahed and V. K. Duggal,

"Development of a Heavy Duty on High-Way
Natural Gas-Fueled

Engine”, SAE922362

4. G. B. Weller, "The Legend Project”, ‘94 NGV

5.

Conference BookIl, EV13, 1994, Paper,
pp.409-420

T. Topaloglu and J. E. Trumer. "Ontario’s
Experience with Natural Gas Powered Buses”,
‘94 NGV Conference Book1, FX03, 1994,

Paper, pp.173-186

6.

T. K. Garrett, Automotive Fuels and Fuel
Systems Volume [, SAE Inc., 1991
Hamburge, D.R And Schulman, M.A., "A
Closed Loop A/F Control Model for Internal
Combustion Engines’, SAE800826

Aeate vid #4E A TREA AL A @

=0571ed, 1987
AEA 9, "gHH] dAd e CNG 7189 455
4 A7, ZAEAEeE A, 1991, Vol.13. No.3



