Chapter I

INTRODUCTION

Diesel engines operating at different fuel/air ratios
depend upon the power required. There is no throttle therefore,
theoretically, air consumptibn per stroke never varies. Thus
a wesk mixture produces low power-output whereas a rich mixture
produces high power output. For eqnditions requiring maximum
power, such as pulling under heavy loads or heavy acceleration,
£l ok exhinist sl % generated as a result of incomplete
combustion. In order to /achlieve complete combustion, the fuel
injected in the form ofrhighiﬁ #tomized droplets must have
sufficient alr available for;reaction to complete and this can
easily be achieved at part load when there 1s considerable
excess smount of alr. Ai maximum power it is necessary to burn
all the avallable alr and thus there is no excess alr left over.
If perfect mixing does not take place, there are some areasg in
the combustion chember with richer, and others weeker than
stoichiometric mixture. The rich areas burn fuel incompletely
end this causes smoke, carbon monoxide and unburnt hydrocarbon
to be emitted in the exhaust. Practically perfect mixing is
impossible, this is because the time availlable for mixing is
so short. Consequently, the dlesel engine, especlally in
commerclal vehicles are known as a source of enviroummental
glr pollution. Smoke end exheuist emissions, namely carbon

-monoxide, unburnt hydrocarbon end oxides of nitrogen are



rrimary targets of public objection to the diesel.

The interest in iedudlng diesel engine smoke and
exhaust gas emissions comes from the fact that the exhaust
smoke is highly sensible and troublesome, while the exhaust
gas emlssions are among the most physiologically dangerous
ones. Therefore many investigators in this field have atitempted
to find ways to reduce smoke snd exhaust gas emlssions.

. ILyon, Tims end Mullerlhave reviewed many methods for
- reducing exhsust emissions and concluded that mechanical
modifications to englnes are effective in reducing one
component of the emissions but the other pollutanté are often
increased at the same time. Decreasing overall fuel/alr ratio
can reduce smoke level to near zero but at the expense of
increased unburnt hydrocarbon and oxides of nitrogen. The use
of precombustion chamber design in place of direct injection
cen reduce hydrocarben and cxides of nitrogen, but fuel econocmy
is also reduced. Retardation of fuel injection can reduce
gaseous emissidns but increases smoke and decreases engine
efficlency. However, the use of liquefied petroleum gas
replacement of upto 30 % of diesel fuel charge at heavy loads
glve reduction in smoke without adversly affecting geseous

emlssions®
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‘Martini aend Oggerolhad investigated urben bus dlesel
engines by introducing liquefied petroleum gas into the
conventional inteke menifold and limiting dlesel oil delivery
to about 70 # of full load. Results obteined showed greatly
reduced exhaust smokiness, Moreover with regard tc engine
performance utilizing liquefied petroleum gas, investigetion
by Lyon, Howland and I.om’" with direct injection engine,
confirmed improvement in thermal efficiency over normal diesel
fuel operation under heavy load, et part load operstion the
engine falled to show any improvement in thermal efficiency.

In this thesis, the investigation was concentrated on
the benefit of using cbmxhei'oigl butane gas as a supplementary
fuel, Both the engine ovgraily“perfomance end exhaust emissions
are studlied. The experlmga;v'bs,vwiere conducted using two engines,
e single cylinder and a xz;ﬁlﬁcylinder engine. Results obtalined

were then correlated with the aforementioned works.
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