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ABSTRACT
=2 = AL L

The present work gives a detailed gtudy on the
effect of valve tappet clearance anad also the state of
the valves ang valve seats on the Performence of the
four-stroke spark ignition engines. Thisg was done by
measuring the presgure in thevsuotion manifold of the
engine by the use of g Pressure transducer ang g cathode
ray oscilloscope, The power of the engine was consumed
and measured by a hydraulic dynamometer. The first get
of experiments wag performed to show the effect of inlet
valve tappet clearance on the bressure in the suction
manifold. This was made by changing the inlet valve
tappet clearance several times. For each value of
clearance, the éngine vies run at different loads and

gpeedyg.

A pressure transducer vwas instelled in the
suction manifold. The output of the bressure transducer
vas connected to a cathode ray oscilloscope. The curve
which represents the variation of pressure in the
suction manifolad against crank angle all over the four
sStrokes of the cycle was traced and recorded on photos.
By comparing thesge photographs the effect of injet valve

tappet clearance could be studied.
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Thne second set of experiments wag performed vhen
one valve (or both) is defective, This means that

leakage occurs through this valve (or valves).

In each case photographs of the pressure trace at
various loads and speeds were taken. Again by conpa-
ring these photographs, the effect of the state of the
valves and the valve seats could be studied. Also, in
each case of valve tappet clearance or valve defect,
experiments were performed to measuré the effective
power and torque of the engine as well as its specific
fuel consumption at full load.

lathematical equation which represents the
pressure variation with the crank degrees was obtainegd
using the method of curve fitting for the experimental
results at the case of standarad clearance at certain

load and speed.

It is hoped that this equation can predict any

neliunction in either valve.
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NOMENCLATURE

Meaning
Area
Congtant
Length
Valve tappet clearance
Diameter
Constant
Height
Engine speed
Constant or ratio
Pressure

Crank radius

Bffective specific fuel consumption

Velocity

Angular speed

Volume

Volumetric efficiency
Crank angle

Angle

Angle

- vii-
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Dimensions

m2

R.P.M.
N/m2
m
ke/ kW, hr
m/s
rad/s

3

m
degree
degree

degree



Subscripts

m manifold
S stroke

i inlet

Y Piston

Vi —
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CAAPTER 1

INTRODUCT ION

T+ jig well known that valve tappet clearance in
four-stroke engines is an important factor because it
directly affects the volumetric efficiency and hence the
brake power and fuel consumption of engine. OUn the
otner hand, the state of valves and valve seats is also
an important phencmena. Any leakage through one valve
or more causes a great decrease in power as well asg a
great increase in fuel consumption. For this reason a
periodic check is recommended by all producers of
internal combustion engines. As this process is rather
difficult and takes & relatively long time, we will try
to introduce a modern method to check the valve tappet
clearance and how to defect any leakage through any

valve of the engine valves.
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CHAPIER 2

REVIEW OF PREVIOQUS WORK

THTROLDUCT TON

Little has been reported in the literature concer-
ning the subject of studying the pressure wave in the
suction manifold as a means for the malfunctioning pre-
diction of inlet and exhaust valvegs of enzine. All
what was reported about velves and manifolds design is
concerned with the object of increasing the engine

volunetric efficiency and consequently the engine power.

INLET SYSTRM DESIGN

It has long been known that high volumetric effi-
clencies can be obtained at certain speeds by means of
long inlet pipes. The reported effects were due %o the
inertia and elasticity of the gases in the inlet pipe
and the cylinder. According to TaylorEBJ, the following
general characteristics are considered important for

inlet system desgign:

1. Assuming viscosity effects to be negligible,
if similar engines have similar inlet systems, fthe

effects of inlet dynamics on volumetric efficiency will
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oe the same at the same piston speed, other operating

variables being held constant.

2. The dynamic pressure at the inlet port at the
ond of suction stroke is the sum of effects due to
¢ tanding vwaveg which have been set up in the inlet pipe
oy previousgs inlet strokes and the effects of the tran-

sient wave set up by the induction process itgelf.

3. Long inlet pipes with small ratioes of D/B
give high volumetric efficiencies et low piston speeds
because a high velocity is built up in the pipe toward
the end of the induction process and this serves to ram
in more air than would be the cese with a short pipe.

At higher piston speeds, the flow restriction offered by
small D/B ratios becomes dominant and volumetric effi-

ciency falls off.

4. Long pipes with large ratios of D/B show max.
volumetric efficiencies et intermediate piston speeds
vecause of kinetic energy bullt up in the pipe. At high
viston speeds, the ailr mass in such pipe is so slow to

accelerate, and velumetric efficiency falls off.

5. As pipes become shorter, the maximum gaing in
7olumetric efficiency over the gain with no inlet pipe
crow smaller, but the range of piston speeds over which

some gain is made tends to grow wider.
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