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Chapter 1 :
Introduction to Fluid Mechanics
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Transport Phenomena
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Mécanique des fluides/ transfert de chaleur/ transfert de matière

Transport Phenomena: Fluid Flow, Heat Transfer, and Mass Transport
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Industrie pharmaceutique

Centrale nucléaireCentrale thermique

Appli. Aéronavales

hydrodynamique

Transport Phenomena
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Transport Phenomena
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MDF Applications (Aerospace)

• Where is CFD used?
– Aerospace
– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports

F18 Store Separation

Wing-Body Interaction Hypersonic Launch Vehicle
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MDF Applications

• Where is CFD used?

– Aerospace
– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports

Surface-heat-flux plots of the No-Frost refrigerator and
freezer compartments helped BOSCH-SIEMENS engineers to
optimize the location of air inlets.
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MDF Applications (Biomedical)

• Where is CFD used?

– Aerospace
– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports

Spinal Catheter

Medtronic Blood Pump
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MDF Applications (Chemical Processing)

• Where is CFD used?

– Aerospace
– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports

Polymerization reactor vessel - prediction of flow
separation and residence time effects.

Shear rate distribution in twin-screw
extruder simulation

Twin-screw extruder modeling
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MDF Applications (Hydraulics)

• Where is CFD used?

– Aerospace
– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports
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MDF Applications (Marine)

• Where is CFD used?

– Aerospace
– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports



17

MDF Applications (Oil & Gas)

• Where is CFD used?

– Aerospace
– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports

Flow vectors and pressure distribution on an
offshore oil rig

Flow of lubricating mud
over drill bit

Volume fraction of water

Volume fraction of oil

Volume fraction of gas

Analysis of multiphase separator
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MDF Applications (Power Generation)

• Where is CFD used?

– Aerospace
– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports

Flow pattern through a water turbine.

Flow in a
burner

Flow around cooling towers

Pathlines from the inlet colored
by temperature during standard
operating conditions
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MDF Applications (Sports)

• Where is CFD used?
– Aerospace

– Appliances
– Automotive
– Biomedical
– Chemical Processing
– HVAC&R
– Hydraulics
– Marine
– Oil & Gas
– Power Generation
– Sports











**

*



**

*

Navier

Stokes

1785- 1836

1819- 1903



**

*





Développement de
Taylor













Différence entre pression relative et pression absolue
Définition :
La pression absolue pabs est la pression par rapport à la pression zéro dans du vide (vacuum).
La pression relative prel est la pression par rapport à la pression barométrique du moment pamb (pression
atmosphérique).










































































