


Stellenbosch University http://scholar.sun.ac.za

DECLARATION

I the undersigned hereby declare that the work contained in this
thesis is my own original work and has not been previously in it’s

entirety or in part been submitted at any university for a degree.



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za

|

P S = D
Eios | ‘E' 109
z | &
c | & 100 -
@ 100 | &
] ;s‘-:’
E o |G 95
o 1-2
g B e
g 5
2 | =
2 El

80 - — — ' 80 +— - — T T -

1000 2000 3000 4000 5000 6000 ‘ 1000 2000 3000 4000 5000 6000
Engine Speed [rpm] ; Engine Speed [rpm]

Figure 2-1. Volumetric Efficiency for Varying Inlet Tract Diameters and Lengths [After Heisler
1995]

Figure 2-1 shows some of the effects that geometry has on volumetric efficiency.

® It can be said that reducing the pipe diameter will increase the air velocity and thus increase the
momentum for a constant volumetric flow rate (constant engine speed). The experimental data
used in Figure 2-1 shows that for a given tract length, the ram charge pressure peak (higher
volumetric efficiency) is seen to occur at lower engine speeds with smaller diameter pipes although

the magnitude of the pressure peak is shown to be unaffected by the pipe diameter.

® The graphs also show that while keeping the pipe diameter constant, a longer tract will provide a
greater charge column mass and thus increased momentum and a greater ram-charging effect and
an associated increase in peak volumetric efficiency. Increased flow resistance due to the longer
pipe however, results in the pressure peak occurring at lower engine speeds. The tail off after the
pressure peak is more pronounced in the longer pipes than the short because of the increased pipe

surface area, and the accompanying increase in flow resistance.

Momentum is defined as the product of the mass and the square of the velocity (Equation 2-2)
Momentum= mass x velocity* [2-2]

e An increase in either mass or velocity will increase the momentum effect.

® Velocity will have the greater influence in the momentum effect, as momentum is proportional to
the square of velocity. However with an increase in velocity there is an associated increase in wall
friction. The optimum velocity will therefore be a compromise between momentum maximisation

and the minimisation of flow losses due to friction.

® The valve overlap in adjacent cylinders can interfere with the induction ram charging. For example,
if cylinder two is in an inlet valve open position, there will be a low pressure in the inlet tract. If

this coincides with the inlet valve closing (IVC), a high pressure event of adjacent cylinder one, then
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