University of Brighton

London, WC1E 7JE, UK

UNIVERSITE DE ROUEN Brighton, Brighton, BN2 4GJ, UK

MODELLING OF CAVITATION FLOW IN
A DIESEL INJECTION NOZZLE

S. Martynov’, D. Mason?, M. Heikal?

! Department of Mechanical Engineering, University College London, Torrington Place,

2 Sir Harry Ricardo Laboratories, Internal Combustion Engines Group, University of

* 5 Kk

EUROPEAN UNION

European Regional
Development Fund

BRITISH
COUNCIL

The problem of modelling of scale effects on cavitation flow is considered. A single-fluid model
of cavitation, which takes into account the liquid quality and viscous shear stress effects, is
proposed. The model is implemented into the computational fluid dynamics code PHOENICS
and validated using available experimental data on cavitation flows in nozzles.
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n  — concentration of cavitation bubble
~ nuclei, which has to be specified
for particular cavitation flow, 1/m3.

The model was implemented into the
- CFD code PHOENICS. Discretisation
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Cavitation onset in a static liquid: p < p..,. = p,

In a flowing liquid cavitation onset depends on
maximum tension (Joseph, 1995):
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U = dynamic viscosity of liquid, Pa s;
U, = turbulent viscosity, Pa s;
C, = adjustable coefficient.
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Conclusions

* A homogeneous-mixture model of cavitation flow, based on
the theory of bubble dynamics, has been extended in order
to describe the liquid quality and viscous shear stress effects
on cavitation flow.

* Assuming hydrodynamic similarity of cavitation flows, an
algebraic model for the number density of active cavitation
nuclel is suggested.

* The influence of viscous shear stress on cavitation flow has
been clarified, and described in the model for the cavitation
pressure threshold.

 The model was adjusted to describe sub-cavitation and
super-cavitation flows in real-scale models of diesel injectors.



