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Study on the LP Gas as a Fuel for Farm Kerosene Engine
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ABSTRACT

In order to find out the potential of LP gas as a substitute fuel for small farm engine, experiments were carried
out with a four-stroke spark-ignition engine which was modified from a kerosene engine mounted on the power
tiller. Performance characteristics of kerosene and LP gas engine such as torque, volumetric efficiency fuel
consumption rate, brake thermal efficiency, exhaust temperature, and carbon monoxide and hydrocarbon emissions
were measured and analyzed under various levels of engine speed and compression ratio. The results were
summarized as follows.

1. It showed that forque of LPG engine was 41% lower than that of kerosene engine with the same compression
ratio, but LPG engine with compression ratio of 8.5 it was showed similar torque level to kerosene engine with
compression ratio of 4.5.

2. Fuel consumption of LPG engine was reduced by about 5.1% and thermal efficiency was improved by about 2%
compared with kerosene engmne with the same compression ratio. With the incrasing of compression ratio in
LPG engine fuel consumption rate decreased and thermal efficiency increased.

3. Exhaust temperature of LPG engine was about 15% lower than that of kerosene engine. Concenrations of
emissions from LPG engine was affected insignificantly by compression ratios, and carbon monoxide emissions
from the LPG engine was not affected by engine speed so much. The carbon monoxide and hydrocarbon
emissions from LPG engine were about 94% and 66% lower than those of kerosene engine, respectively.

Z 9 8-0] (Key Words): 3 3-x] 7](Ignition Timing), A-§-7] #(Kerosene Engine), 58 73-2-7] ot Zl(Power Tiller
Engine), 9} 844 {7} 2 (Liquefied Petroleum Gas), ¢}% 1](Compression Ratio)
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Table 1 Specifcation of the engine tested
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Item Specification
Engine type 4 Cycle water-cooling kerosene engine, single cylinder, horizontal type
Bore(mm) X Stroke (mm) 90 x 105
Compression ratio 45
Total displacement{cc) 667
Maximum torque(N - m/rpm) 38/1,800
Maximum output(kW/rpm) 8.09/2,200
Rated output(kW/rpm) 5.88/2,000
Length of connecting rod(mm) 180
Crank radius(mm) 52.5
Method of ignition Magneto ignition
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A Air KT Kerosene tank
AF Air flow meter M : Manometer
AT Analogue thermometer MF : Muffler
AD : AJ/D converter PC : Personal computer
CV : Check valve RE Regulator
DC : Dynamometer controller ST : Surge tank
DS : Digital scale SLM: Sound level meter
E : Engine STC: Spark time controller
ED : Electric dynamometer SV Solenoid valve
EA : Exhaust gas analyzer TC : Thermocouples
GM : Gas mixer TM : Tachometer
GT : Gastank VA Vaporizer
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Fig. 1 Schematic diagram of experimental apparatus.
o
< ®
- e

Fig. 2 Configuration of combustion chamber.

—-191—



B3FA7IASEA A2 A2F 1997d 64

9L 7183 4374 FHAEA-10C 334,
HES5Y 10 PS, HJ3 @ 4,000pm)E 3 A
dZst FAFRLH, 7B HAFE dALS
EANAZ SRR, FAARINZ 38 =23
a3t

EFNAZTS AE 529 mmY FYBF FYE719
BFAGE LAY A8 MAYIR FH3L
o, AA gAY A 71H FAA A oF 360H]
0149 033m’Z k. =, FUF7IFS S
7] S8t 28 HA{F A (round type, 12mm, F%F
A4 0546y A AP AT FHo AR

NFdEe 9893 E 78225 E LTm o
of X &te] Fol o5t FTIFHES I, #
A (buretted, 20cc)E H X 3to] AaFFe S
At = LPG 989 FFFA+ LPGRA, d8x
A A} x) (magnetic controller), LPGY] 7]3-€ &7] 91§
AF7] 94 7187 (vaporizer)o} A 9 WFE R F
o2 FAsALH, LPG 2H|FL HACA LR
& 2g% FAE & Qe FATAE AR o8

3o

a2lm, AglelE a9 30] vEbd ks o)
ulElg WH g ofo]S ZWURE, E 2 EYef=
Z23 2388 AR gl 7@l 44 gz §
=2 23590

AR L2 HY LEZ FANII] 98
o, 71&9 S AASD APB 52 2=

F Qe 2EAWEE AL, o] YEY FFS
275 AT LEE TAGA YTEY BER
S$E7F B2 22YB Y AEFE 2EFOEA
Waao ETLEE $ 80CTE dAaHA AN
ot

w71 7tALEE Hi7)® 50 mm Y X o] FAYK
)2 AA3 YT 01T olg2a LEAZ
2339t wirlstAsEE AEY T2 H(samp-

ling probe)E ¥i7)@o) AW ASIste] Aata )

To engine
‘ 9 ‘ S;ray bar Metering valve
L NI A . / -

y i
"‘# oy ——a- T SEN = -

— o)

Orifice

[

=

P

Fulload fuel Air Inlet
adjusting
screw
Idle speed
Idle fuel (Throttle)
adjusting link

Fig. 3 Modified LI'DG carburetor.
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Table 2. Physical and chemical properties of fuel on the experiment

. Specification

Item

Kerosene LPG
Chemical formula C,Hye CHyo
Lower calorific value(kJ/kg) 43260 45889
Theoretical AF ratio(kg/kg) 15.0 15.34
Specific gravity(15C) 0.783(Water:1) 2.0068(Air: 1)
Mean mole weight(g/mol) 170.0 58.12
Ignitions temperature(C, latm) 350 441
Octane number 20~30 102

Composition Carbon

Hydrogen

KS No. 2 Kerosene

Commercial LPG for automotive
86%

14.0%

(butane 90% above)
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Table 3 Experimental conditions of the

engine tested

Fuel Kerosene LPG

Compression ratio 4.5 45, 65, 85

Engine speed(rpm) 1000, 1300, 1600, 1900, 2200

L. Minimum spark advance for
Spark timing Best Torque

Throttle opening Wide Open Throttle

Equivalence-ratio( @) 1.0

Coolant temperature(C) 80
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Fig. 4 Relationship between torque and engine
speed under different compression ratio.
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Fig. 8 Relationship between exhaust tempera-
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compression ratio.

71ge] W71 7kad) TEE Yasteie FE
W3 a9 99 Zo) AR7)189 F$ 6.9~64%2
EA e oo, LPG7 IR 3 $ole gEu)d) o}
E Ao)7t IA g1 0.45~0.55%2] oA of¢
A vl o} g go] LPGE AHEE F S M4
of Hlgte] YA L T} 9%t FaE ol fE
LPGAE 7} ZE@o|v} gt 53 Zo] Agkx £
Q4 Bgtd N /e daert 22 EEEo|H,
T2 AHY F¢ PG| B2 HAzPRoE 233
R7] HECE wEEY. = dutd o2 nAF
BAAA Y dAarggAs FEE AFHAF Gy
9 o ulate wA ettt

72 r T T T T T ]
MBT, WOT ® Kerosene 4.5
69 ~ O LPG 4.5 7
1 0=10 v LPG 65
$ 66 |v LPG 85 .
]
= 6.3 | j
s
15 A /r
5
£ 06 | .
S V\
03 1
1 1 3 1 1

1000 1300 1600 1900 2200
Engine speed (rpm)

Fig. 9 Relationship between carbon monoxide
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