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FLOW

Presenters by height:
Edson << Grant < Rob << Polar Bear (not present)

Pitot Tubes
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Pitot Tubes

Pitot Tubes



3/12/20

3

Pitot Tubes
AIRCRAFT

Pitot Tubes
SEACRAFT
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Pitot Tubes
LANDCRAFT

Pitot Tube 
Comparison

�Pros

qCheap

qNo maintenance

qNo moving parts

qWide T range

qWide P range

�Cons

qLow accuracy

qProne to blockage

qRequires high speeds 
failure
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TURBINE FLOW 
METERS
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Types

Open Bladed Rotor (1A)

Helical Rotor (1B)

Rimmed Rotor (1C)

How They 
Work

Flow Straighteners

Spins Turbine

Sensor Pickup

Flow Rate
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Parts

Sensor

Trade-Offs

PROS

� High Accuracy

� Repeatable

� Workable range 

� High pressures

� Low flow rates

� Can heat the body to prevent 
freezing

CONS

� Only Low Viscosity

� Known Viscosity

� Lead/Exit Pipe

� Clean Fluids

� Calibration/Specs

� Pressure Drop/Losses
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Applications

FLUIDS LAB! WATER/GASSES/FUELS FOOD/BEVERAGE 
INDUSTRY

INDUSTRIAL PLANTS

Orifice and Venturi Flowmeters 
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The Venturi 
Effect

� Giovanni Battista Venturi

� Conservation of Mass: 
"̇#$ = "̇&'( ⇒ *+,'#- ./0 1+,'#- = 23456746

� Bernoulli’s Principle: 
1
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� Rearranging Bernoulli’s leads to Venturi’s Equation:
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Discharge 
Coefficient

Discharge Coefficient
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Orifice 
Flowmeters

� Pros:
� Cheap
� Easy to build
� Compact
� No moving parts

� Cons:
� Poor Accuracy
� Huge Losses
� Low !"

Venturi 
Flowmeters

� Pros:
� High Accuracy
� No moving parts
� Reduced Losses
� High !"

� Cons:
� Expensive
� Large (Compared to Orifice)
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Orifice and Venturi 
Flowmeter Uses
� In-Line "̇ measurement for 

any fluid

� Can be used in nearly any type 
of environment

� Applications include 
plumbing, automotive 
carburetors and chemical 
transport pipelines

� The Fluids Lab!

Questions?

?
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