
Flow regime

Chapitre 04



two types of flow

The stream tubes do not mix: the fluid layers slide over one another without mixing, and the

exchanges of energy between them are reduced.

▪ laminar flow

▪ turbulent flow

Small fluid elements undergo disordered motions: the stream tubes are not preserved along the flow; 

the fluid layers mix and the exchanges of energy between them are significant.​

Two types of flow of a fluid are distinguished.



It is necessary to
distinguish between
the mean velocity and
the maximum velocity
obtained on the axis.

The formula 𝑄 = 𝑣𝑆 remains 
valid if the mean velocity is 
used.



In the laminar case, the flow can return to a state that is close to the initial state of the fluid.

▪ laminar flow
The flow is reversible.

▪ turbulent flow
The flow is irreversible.

In the turbulent case, because of the exchanges between the different stream tubes, this reversibility is broken 

and it is therefore impossible to return to the initial state of the fluid.



The turbulent regime increases friction. The turbulent regime increases friction.



Importance of velocity.

Velocity is a major factor governing whether the flow is 
laminar or turbulent.

We are now clearly in the turbulent flow regime, whereas initially the flow was in the laminar regime.

We will increase the flow velocity; as this velocity increases, increasingly pronounced exchanges are observed 

between the flowing fluid and the dye that has been injected.



The turbulent character depends on:

The mean flow velocity 𝐯𝐦

The size (diameter) of the pipe𝐃

The mass density of the liquid 𝛒

The viscosity of the liquid 𝜼.

The Reynolds number is defined empirically as:

It makes it possible to determine qualitatively the nature of the flow.

The Reynolds number is a dimensionless quantity.

laminar flow

turbulent flow



Why does the flow change from laminar to turbulent? Well, it is 

due to the effect of Archimedes’ buoyant force.

Archimedes’ buoyant force causes the smoke to 

rise.

which causes

An acceleration

The velocity increases

The flow becomes turbulent.
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