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Measurements of C, today assume:

Cp = Mactual | Static valve (quasi-steady)

Mideal I Low pressure ratios (insensitive to
pressure ratio)
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Objectives

Experimentally investigate the effects on C, due to:
I Engine speed (valve opening time)

I Pressure ratio
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Ideal mass flow
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GEx
Dynamic valve setup C)
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Momaz = 0.5 kg/s
Pmaz = 900 kPa
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Time-resolved mass flow

_V op(t)
)= BT

Expansion in the cylinder may be viewed as isentropic

p2
P1

(T2 )v/(v—l)
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Time [ms]

Meaning the mass in the cylinder is a function of the pressure and initial temperature

m(t) = f(p(t), T(t = 0))
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Time-resolved mass flow
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Quasi-steadiness @59

Ugeometry << U flow
Classical idea

Tgeometry == Tflow = Quasi-steady
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Quasi-steadiness @59

Ugeometry << U flow
Classical idea

Tgeometry == Tflow = Quasi-steady

Neglects the dynamics of the flow conditions

Teondition == Tgeometry > > T flow = Quasi-steady
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A measure of quasi-steadiness <>
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Conclusions

It has been shown that:

I The assumptions of quasi-steadiness and pressure-ratio
Independence do not hold

I Cpdecreases with initial pressure

I Cp increases with engine speed

Reference:

M Winroth (2017) OOn Gas Dynamics of Exhaust ValvesO. Licentiate Thesis, KTH Mechanics,
March 2017
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Double-valve setup
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Double-valve setup
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Double-valve setup
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