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Abstract :

In this study, a feasibility test of liquid petroleum gas (LPG) compression ignition (CI) engine has been

carried out to study the effectiveness of cetane enhancing additive: Di-tertiary-butyl peroxide (DTBP). Performance and
emissions characteristics of a CI engine fuelled with DTBP blended LPG fuel were examined. Also, the effect of EGR
(exhaust gas recirculation) on the combustion and emissions characteristics has been investigated. Results showed that

stable engine operation over a wide range of the engine loads was possible. Exhaust emissions measurements showed

that hydrocarbon were decreased with the blended fuel at enhancing cetane number. Furthermore, the combustion

stability of LPG with a cetane number improver was equivalent to that of commercial Diesel fuel. Increasing the EGR
rate leads to deteriorate the IMEP (indicated mean effective pressure) and increase the ignition delay. It was found that
the exhaust emissions with the EGR resulted in a very large reduction in nitrogen oxides at the expense of higher THC

and CO emissions. Considering the results of engine performance and exhaust emissions, LPG blended fuel of

enhancing cetane number could be used as an alternative fuel for diesel in a CI engine.
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Table 1 Characteristics of LPG (Butane), Diesel and DTBP
fuels

Chemical name Butane Diesel DTBP
Chemical structure CsHyo CuHi 87 CgH30,
Liquid density (kg/m’) 579 831 790
Molecular weight (g/mol) 58.12 170 146.22
Stoichiometric A/F 15.46 14.6 10.83
Boiling point (°C) -0.5 180/370 111
LHV (MJ/kg) 45.72 42.7 34.1
&
Acc torq}
N2
Gas
Fuel
Tank

Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Specifications of engine

Items Specifications
Displacement volume 498 cc
Bore (mm) 83
General Stroke (mm) 92
Connection rod length (mm) 145.8
Compression ratio 184
. Valve timing Intake T3
Valve train Exhaust 52°/6°
Cam shaft SOHC
Injection LPG/DTBP blended fuel 250 bar
pressure Diesel 1500 bar
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Fig. 6 The characteristic of cylinder pressure and heat release
rate for Diesel and LPG-DTBP blends

7 99 | we Ant

ool
f
N
off
o
ot
o
!
o
e

i)
2
i
N
)
o
0,
o
i)
d
i
a
@)
=
E
5
)
o,
o~
N

FHAR] A4S ARt AN 47 B

=
= gl £omE te] Hs A AR

BroSt H oox ofN I %
Nk
ol
o
&
2
3
ot
N
X
finti
X
3
o
ik
r
>O
rir

o[

o

bt

AL
rox2

o

AR 715 22+ BTDC 9°, BTDC 12°%2
IMEP 9 bar®] -3}z ol Al AA b=
%55 Uehlth DTBPO] &3H0] 8ol At
el F
Fol Hujgto]l £FAsol nlsA] w5
2 Ql3te] qlzle] &go] Alsix A
To] wjZE] Al ¥}k DTBPL] &3] &)
o] Met7}7h smobAi A 2pitkst
A gk FARA] 7] ol A 23}
Aas YERd L ik t A
< (Premixed combustion

7F A skar glom &9t
Fero] e A9 e

.
Ut gl

=)

1o

b
O

—10 r_&
mt g L
o M g o
o § rlot

B
2_‘

ot
it

> o
L8 R

o
o
ol

~

2 X ox o o HE o O o o M
o

Bv rR off L o 30

o
o
—Ho

o 2
phase)oll A o F-&
A=o] %9 DTBPY| &

g o)A Be At

T ol
Lo
ra

B

of

2
o L% l">‘
o

114
2

32 Hi7| HIEE Y

Fig. 7~9°ll A &= %1 ] 7 4= 1500 rpm 227100 A T
A A g9 DTBP-LPG =g 82| 4 Al Al E =
fraf wiE7F=Ql Pl ARESHEA(THC), YAkstera



Performance and Emission Characteristics of a Compression Ignition Engine Operated with LPG and Cetane Enhancing Additives

5000

wol A —m—DTBP/LPG 15/85
o— DTBP/LPG 10/90
4000 - —A—DTBP/LPG 5/95
—v— Diesel
3500 |-

3000 |

THC [ppm]
g N
g g
T T

sl __{:'Z;gz‘éiii}

0 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10

IMEP_mean [bar]

Fig. 7 Comparison of engine out THC emission according to
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