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Abstract

This is a fundamental study to improve performance of the SI engine. In this study, a conven-
tional kerosene engine was modified to LPG dedicated engine which can be operated with
LPG(Liquefied Petroleum Gas).

The modified model were tested in accordance with various compression ratios. Also, the engine
performance with modified model was compared with the conventional one.The results are sum-
marized as follow;

1. In comparison with the conventional kerosene, Gasoline engine and LPG dedicated engine can
be operated with lower exhaust emission, better fuel economy, and better thermal efficiency.

2. Bat, it produce a slightly lower brake horse power.
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H : Preheater
KT : Kerosene tank

A Air

AF : Air flow meter

AT : Analogue thermometer M : Manometer

CV : Check valve MF : Muffler

DC : Dynamometer controller RE : Regulator

E : Engine ST : Surge tank

ED : Electric dynamometer ~ STC : Spark time controller

EA : Exhaust gas analyzer SLM : Sound level meter

GM : Gas mixer SV : Solenoid valve

GT : Gas tank

VA : Vaporizer

Fig. 1 Schematic diagram of experimental appara-
tus.

TM : Tachometer
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Table 1. Specification of engine used.

Item

Specxﬁcatlon

4 stroke cycle kerosene

Engine type engine, Horizontal type,
Single cylinder

Bore(mm) x Stroke(mm) | 90x105

Compressmn ratio 4.5

Total displacement(cc) leer B

Maxunum output(ps/rpm) 7i1/2207(7) 7

Igmtlon tlmmg( B;Fi)C) 30°

Maximum torque( kg m/rpm)

3.9/1700

Table 2. Specification of dynamometer used.

F orce balance

Item Spec1ﬁcatmn
I';oc;n - » A C commutator motor type
Max absorbmg power(ps) 10 2 :
Revohmon ra;i;}é(rpm | 8002600

Sprmg balance

52.9mm 31, FUZ7NFE 8] sty
eV 2y FFAE F MoARNEA YFFA
A et 9, FY MojAg A #3271 #
o] A A 2ol <k 360u) o] 4l 0.343m*E &R
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Table 3. Physical and chemical properties of fuel on the experiment

Item

Cflemlcal formula

’I‘heoretlcal AF mtlo(ikrp/kg)
Speclﬁc gravxty( 15T)
Mean mole we]ght( g/raol)

Octa ane number

Constituent

Lower calonﬁc value( kcang)

Igmtlon temperat\ue( T,l xtm)

Specification
Kerosene I PG Gasoline B
Cl2H26 C4H10 C8H16
| 10300 10926 10500
150 1534 148
0.783(Water : 1) 20.68(Air : 1) 0.758 ‘
170.0 5812 100
350 141 et
L 7 25 | 105 7 | 971 B
i No.2 Kerosene Commerical LPG Commerical
i Carbon : 86.3% ‘ for automotive Gasoline
} Hydrogen : 14.0% : (butane 90% above) for automotive
\ Oxgen : 0.0(/1__ o o
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Table 4. Measuring Items
Item Content Remark

Kerosen oil flow rate Bullet type(cc/mm) Stop watch

Gasohne 011 ﬂow rate Bullet type(cdmm) Stop watch

LPG ﬂow rate computmg scale Stop watch
Onﬁce Flow coefficient : $0.546

Intake air flow rate
Manometer(mmHgo) U- tube type

Exhaust gas temperature Thermocouple 0 1300C

) (‘O(Vol %) NDIR 0~9.99%

Exhaust gas analysis - - - -

HC(ppm) NDIR 0~ 10000ppm
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Table 5. Experimental design and conditions

Item Kerosene LPG I Gasoline

N — B -

Compressmn ratlo 4 5 4 5 6.5, 8 5 j 4 5

Engme speed(rpm) 1000 1300 1600 1900 2200

Zhe= 2h2} 91, 25

Spark timing MBT
Throttle openmg /‘ WOT
Equivalence 10
ratio{ @) } '
Coolant o . 80 -
temperature(C) ‘
To engine  SProy Metering
Orifice bar valve
b
I A
e
3 _— - - t—
= Q
ﬂ/
Air
Full-load Inlet
fuel
adjusting
screw
Idle
fuel Idie speed
adjusting (Throttle)
tink

Fig 2. Modified LPG carburettr
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Fig 3. Configuration of combustion chamber

Table 6. Modification of the engine
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Fig 4. Torque vs. engine speed of LPG, kerosene
and gasoline engine

Item Original engine
Displacement(cc) 667.0
Combustion V(r:lrlsrimber volume(cc) 190.6
Compfeésioﬁ ratin 4.5

| Modified engine(A) |  Modified engine(B)
E 667.0 | 667.0
| 121.3 89.0
| 63  Tes
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Fig 5. Volumetric efficiency vs. engine speed of
LPG, Kerosene and gasoline engine
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Fig 6. Bsfc vs. engine speed of LPG, kerosene and
gasoline engine
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Fig 7. Thermal efficiency vs. engine speed of LPG,
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Fig 8. Exgaust gas temperature vs. engine speed
of LPG, kerosene and gasoline engine
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Fig 10. HC concentration vs. engine speed of
LPG, kerosene and gasoline engine
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