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Introduction

� Drilling fluids are design to gel when it is not 
under shear stress

� The restart of the fluid flow needs higher 
pressures than the constant operational pressures than the constant operational 
pressures

� Objective

� Modelling the start-up of drilling fluid flows



Hypotheses

� One-dimensional flow

� Constant compressibility

� Friction factor for fully-developed flow



Mathematical Model

� Conservation Equation of Mass

� Conservation Equation of Momentum
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Mathematical Model

� Equation of State

� Constitutive Equation
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� Constitutive Equation
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Discretization Scheme

� Finite Volume Method

� Staggered Grid

� Convergence Criterion� Convergence Criterion

� (relative residuals) = 0.1%

� Number of Finite Volumes = 2000

� Stability criterion (c� t/� z) = 0.5



Inter-model Comparison

� Comparison with Vinay et al. (2007)
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Inter-model Comparison

� Comparison with Vinay et al. (2007)
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Case Study

� Dimensionless Parameters
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Effect of Bingham number
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Pressure at z*=0.9 – X*=0.001
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B*=0.1 B*=0.3



Pressure Change - Low Compressibility

Re*=0.1, B*=0.1 and X*=0.001



Pressure Change - High Compressibility

Re*=0.1, B*=0.1 and X*=0.1



Effect of compressibility

Pressure at z*=0.9 – B*=0.1
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X*=0.001 X*=0.1
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Velocity Change - Low Compressibility

Re*=0.1, B*=0.1 and X*=0.001



Conclusions

� The model results agree quite well with the 
literature;

� Oscillations take place in the re-start of the fluid flow, 
and they depend on the fluid and flow properties;and they depend on the fluid and flow properties;

� The higher the compressibility, the higher the 
Bingham number or the lower the Reynolds number 
the smaller the flow oscillations.



Acknowledgements


