
8.4 General  Remarks  about  Local  Pressure  Drops

❖ Flow disturbances: irreversible loss of fluid mechanical energy into heat

✓ Bends, orifices, valves, flow area changes

✓ Dissipation processes: complicated and multi-dimensional

✓ In 1D modelling, local and sudden pressure drops

Can be positive or negative

Irreversible component: always positive
Second law of thermodynamics
Transformation of mechanical energy into heat



8.5 Single-Phase  Flow  Pressure  Drops  Caused  by  Flow  Disturbances

❖ Flow-area contraction followed by an expansion

✓ Horizontal configuration, incompressible flow, no frictional loss, 1D flow, etc.

✓ Area ratio (ratio between smaller and larger flow areas):

✓ Mass continuity:

✓ Bernoulli equation

▪ Ideal, reversible flow, no loss in the vicinity of the flow area change

Real pressure drop 

Real pressure drop 

The irreversible pressure drop is difficult to find from theory. 
We often rely on empirical correlations for its calculation.



8.5 Single-Phase  Flow  Pressure  Drops  Caused  by  Flow  Disturbances

❖ Single-Phase Flow Pressure Drop across a Sudden Expansion

✓ Irreversible pressure loss for a simple expansion

✓ Momentum conservation

✓ Reversible mechanical energy equation

✓ Irreversible pressure loss and loss coefficient

K: Loss coefficient

𝑈𝑟𝑒𝑓: average velocity in the smallest channel
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8.5 Single-Phase  Flow  Pressure  Drops  Caused  by  Flow  Disturbances

❖ Single-Phase Flow Pressure Drop across a Sudden contraction

✓ Irreversible pressure loss for a simple contraction

▪ Vena-contracta phenomena (point C)

– Irreversible losses between point C and 2 by sudden expansion

▪ Contraction coefficient, 𝐶𝐶

❖ For other pressure drops

For expansion

For contraction



8.5 Single-Phase  Flow  Pressure  Drops  Caused  by  Flow  Disturbances

❖ Single-Phase Flow Pressure Drop across a Sudden contraction



8.6 Two-Phase  Flow  Local  Pressure  Drops

❖ Two-phase multiplier

❖ Sudden expansion

✓ Steady-state, uniform phasic velocity

✓ Mass and momentum conservation

✓ Momentum density

✓ For incompressible fluids and for a two-component mixture:

▪ For homogeneous flow,
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8.6 Two-Phase  Flow  Local  Pressure  Drops

✓ Reversible and irreversible pressure drop components

▪ Mechanical energy conservation for reversible flow

▪

▪ For homogeneous flow,

✓ Wang et al. (2010)



8.6 Two-Phase  Flow  Local  Pressure  Drops

❖ Sudden contraction

✓ Strong mixing is caused by the contraction → homogeneous flow assumption

✓ Total pressure drop



8.6 Two-Phase  Flow  Local  Pressure  Drops

❖ For various geometry

✓ Orifices

✓ Spacer grids in rod bundles

✓ Return bends
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