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An Experimental Study on Engine Performance of
LPG/Gasoline Bi-Fuel
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Abstract The purpose of this study is to investigate how the ignition spark timing conversion influences the
engine performance of LPG/Gasoline Bi-Fuel engine. We propose the control system which can advance the
ignition spark timing in LPG fuel mode more than used in gasoline fuel mode. In order to investigate the
engine performance during combustion, engine performance are sampled by data acquisition system, for example
cylinder pressure, pressure rise rate and heat release rate, while change of the rpm(1500, 2000) and the ignition
timing advance(5°,10°,15°,20°)

As the result, between 1500rpm and 2000rpm, the cylinder pressure and pressure rise rate was increased when
the spark ignition was advanced but pressure rise rate at 20° was smaller value. Also, the heat release rate at
1500rpm was increased but it was lower around 20° at 2000rpm.

Key Words : LPG(Liquefied Petroleum Gas), Bi-Fuel Engine, Ignition Timing Advance, Cylinder Pressure,
Pressure Rise Rate, Heat Release Rate
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Item Specifications
Type In-line 4-cylinder DOHC
Displacement volume
1997
[ce]
Bore[mm]xStroke[mm] 85%88
Compression ratio 9.0:1
Firing order 1-3-4-2

Fuel injection type Intake port injection

12 V, 147 Q, 4-hole
Fuel injector Current control

: Saturation Type

Ignition timing BTDC 5°at idling speed

Ignition system Direct ignition system

VO 26° BTDC

Ivc 46° ABDC
Valve timing

EVO |55° BBDC

EVC |9° ATDC

(& 2] 289 HEQ} RET-5 D/A e Al

Item Specifications
. Type DC 4.7 V(1.8 A)
Stepping
Power output Max. 7.35kW
Motor
Maker SANYO
Model PCL-838
Operating mode Two pulse mode
(CW/CCW)
Pull-up voltage +5V, +12V,
external
D/A
Pul-up resistor 4.7kQ
Convertor o
Digital
Input voltage Min. 2.0 V
Max. 5.0 V
Bus connector
1/O address range
Maker Advantech Co., LTD
[Z 3] A/D HE A
Item Specifications
Model CHE-74
Input Channel 16 Channel
Transducer Connected Strain Gage Type Sensor
Gage Resister 120, 350
Calibration Signal 1 mV/V
Bridge Supply Voltage 0.5V DC to 5V DC adjust
Output  Signal 5V DC
Accuracy Class 0.1% FE.S

AC 110 or AC 220V
Dynamic(0.001s/Channel)

Supply Voltage
Sampling Rate

Data Bit 12bits
Acquition Module 100kHz
Desk Top 486/50Mhz, HDD 320 MB
Printer GP Laser
Maker Chen He Co., LTD.
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