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STUDYING ON LPG IN SPARK IGNITION ENGINE
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ABSTRACT

The use of LPG in gasoline engine has been developed for at least 30 years ago.
Because of now , gasoline fuel has higher price than LPG then som;‘:people turn to use
LPG. In Thailand, LPG are popular in the groups of taxi cars for economic expense.
Presently, LPG engine is worked by caburation method, Air is sucked pass the caburator
and"mix*With-LPG. The engine performance of this method is lower than the engine that
use gasoline because we can not control the quantity of LPG ( in gas status ) for the
optimum A/F ratio in wide range , normally rich mixture is obtain at idle speed. Fuel
injection system with electronics control for LPG can control the quantity of LPG for the
best efficiency. The performance of the LPG engine will increase , we have the lower

pollution and more economic.
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bhp = ihp - fhp
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IPS = P, ALN /4500 (4.1)

MAINUANG ( Break Power , BPS )

BPS = P___ ALN /4500 (42)

bmep

M8 NUAR ( Friction Power , FPS )

FPS = IPS - BPS (43)

aa o A 2
Tunti p__ = anudumdsmelunszuengu (kg/cm )
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o a4 doqg’a o o o 2
bmep ANUAUR AT IMnatasnumal (kg/cm )
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BPS
1 (4.4)
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BATING amﬂﬁmwﬂmmmmw ( Specific Fuel Consumption , SFC )

SFC = [(V,.p;.3600)/PS].(g/PSh) (45)
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T ,; = Indicated Power / Energy in Fuel (4.6)

Usganinsina

T ,, = Break Power / Indicated Power (4.7)

E 4
YseansmwsInNuIoNIIN

N ., = Break Power / Energy in Fuel (48)
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1968 - 1969 200 - 300 ppm 20-25%
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1979 - oqiiu 50 ppm 0.0 - 0.5 %
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Yaunad + 18
YDUNAI + 10
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YoUNAI + 10
YBUNaI + 19

YBUNAT + 19

LPG Namuzasuraddszana 5%

LPG yamuzveurallszing 10%

LPG Tamuzusaraidszuis 25%

LPG gouzvouvallszaunu 50%

LPG Tuaniuzusunal 60%

LPG luanmuzvounal  70%

LPG lugoiuzusuval  75%

LPG luaniuzvsunad 80%

LPG luaoruzvounar 85%

LPG luamuzesuna 90% UTmnouNAL

-y
LPG Haouziduveuvar 100% YSurmasn

LPG Haomziduveuvas 100% USuruasd

LPG Heaomziduveavad 100% USumaan
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1. wamsiadSuamayiaagluleds (nsdllulalvan)

pm CO (%) CO, (%) HC {ppm) NO (ppm) 0, (%) AFR Lamda
1003 0.5200 11.6425 160.75 133.26 5.0700 18.1550 1.2520
15(;0 0.5825 11.7475 146.75 165.00 4.6125 17.7975 1.2354
2000 0.6875 11.8500 134.75 235.00 44475 17.5300 1.2203
2;00 0.8088 11.9600 117.67 375.25 4.4425 17.2026 1.2063
3090 0.9025 12.0600 102.25 435.47 4.1400 17.1275 1.1958
3500 1.0163 12.1475 92.47 662.50 3.9100 16.8765 1.1805
4(;00 1.1250 12.2075 88.75 785.50 3.7526 16.6725 1.1692
45:00 1.4560 12.1865 85.65 1190.35 3.7475 16.3975 1.1397
[
5000 1.8025 12.0275 87.46 1686.87 3.7300 16.1925 1.1225
5600 2.3650 11.7267 9327 1796.50 3.5600 15.8500 1.0930
6000 3.8820 11.5267 99.33 1916.67 35100 15,5733 1.0757

Y oy '
namshveyanulouns i lans i 1-7
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HC (ppm)
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02 (%)
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2. wamsdalsmamasianieg luleds (nseilalvan)

pm CO (%) CO, (%) HC (ppm) NO (ppm) 0, (%) AFR Lamda
1000 3.8865 99533 193.33 13333 4.4767 15.8233 1.1090
1500 4.1575 10.1287 186.47 167 4.0967 15.6700 1.0980
2000 4.3516 10.6700 180.25 226.67 3.8500 15.1630 1.0820
2500 4.4450 10.7467 182.25 295.67 3.6767 14.9700 1.0710
3000 45967 10.0767 185.75 43568 35833 14.7900 1.0525
3500 5.2315 9.5833 189.25 657.70 34467 14.4765 1.0195
4000 6.1650 9.0125 200.75 1025.67 33933 140125 0.9725
4500 6.9967 8.6867 207.33 1208.65 3.3267 13.4133 0.9250
5000 8.0533 8.1967 220.30 1487.75 3.2033 12.8933 0.8936
5500 9.8200 7.1100 23533 1625.89° 3.1833 12,1670 0.8396
6000 10.9200 6.6100 24400 16786 3.1600 11.8633 0.8183

v L 4 '
namshveyaulouns v lans Wi 8-14
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CO2 (%)
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HC (ppm)
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v v Vv v
3. #aM3IAI3UA (Torque) 133W1 (BHP) azFunannuaunasainiusoimas

UMW (s.f.c.)

pm Torque (Kg.m) BHP (KW) s.f.c. (g/KW.h)
1000 84 11.7286 258.57
1500 93 19.4779 245.93
2000 103 28.7630 230.75
2500 109 38.0487 232.65
3000 n3 47.3333 246.75
3500 114 55.7109 258.95
4000 1.2 62.5526 267.67
4500 1.0 69.1150 280.59
5000 102 71.2090 300.74
5500 94 72,1868 32254
6000 82 68.6861 357.64

v v v
nnmswhveyau@ouns v lansmi 15-17

-

100



101

Torque (Kg.m)
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1

1. Schematic Diagram of the Experimental Apparatus

Gas Solinoid Pressure Engine Computer PC
fiter valve  regulator controller controller computer Recorder
i | . R
pg| DCI2WA =l T N Gas
ReAEd /B2 T o o lyser
tank Safety : niector : ana
switch . Throttle :
.......... In Ex
¢ Air O

' filter Engine
Air inlet Air dynamometer
— ————) <
controller




2. ECU WIRING DRAWING

Engine Sensors

13

O
paci Red -
Throttle 16
Position Green
Sensor
27
Closed Black
.- .4
Pressure - g" Orl':;i 17
Sensor A Black 27
8
Engine Temp Purple :7
Sensor Black T
Air Temp Grey 23
Sensor f——— Black

REF and SYNC Sensors
(Refer to the detailed drawings for
the particular trigger system}

+§ Volts —— Red —2&
REF Sensor — White 7.8 | 4 Core
SYNC Sensor — Green ‘= Shielded Cable
0 Volts ~— Black |

Note 3

Note
Afl wires except those matked
THeavy™ are 187 (0.85 mm2)

Note 1 d
To avoid the ECU fuse blowing
due to reverse battery polarity
use a diode activated relay
Bosch 0332 014 112

,Note 2
The Ignition System power should
be suplied by the Fuel Pump relay
to ensure that the ignition System
" power is otf when the engine is
pped. This also provides reverse
battery protection for the ignition
System

Note 3

Remove the Foil and drain wire
DO NOT connect the foil or drain
wite to the sensor or to ground

Note 4
The Aux Valve wire is connected
to ECU Aux Output 1

Note 5
The Fuel Pump wire is connected
to ECU Aux Output 4

Note 6
(Refer to the detailed drawings for
the particutar trigger system)

Fuel Injectors

Connect in firing sequence
for sequential operation

1
White
2 White / Black 1 st
1 White
3 \White ¢ Rod 2nd
White -~
14 White ¢+ Yellow
Not used
on 2 eyl
engines
White
15 White 7 Green

Connector to -
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1 Aux Valve
White Note 4
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& Note 5
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1 Note 2
— White
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1 Heavy Red 87 30
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fanition i -
= A F Switch Battery
Relay 30A
Bosch 0 332014 112
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Ignition
System
33 Yetlow (See Detailed Drawingsl_j
Earth at
Engine Block
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Ecu
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20A -
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