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-Differential pressure calculations for flow through the restriction are 
based on the Bernoulli equations.

- The basic flow equation for all fluid flow in pipes relates the flow rate to 
the area of flow and the square root of the pressure drop.

- In its simplest terms the equation can be written as:

Q = k . �DP
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- Chambers in the flow stream alternately fill and empty with fluid

- They operate with rotating gears or oscillating pistons

- This will divide the volume being measured into segments that 
can be counted on a local totalizer or transmitted remotely. 

��������'�����

- Fluid passes through a free turning rotor

- Rotational velocity of the rotor blades is a measure of flow rate

- The velocity is detected by mechanical, magnetic, RF pick-offs 

'������	������'�����
- A magnetic field is created across a section of by electromagnetic coils

- The flowing motion of a conductive fluid produces a measurable electric current 
(Faradays principle of electromagnetic induction)

- The current is proportional to the fluid velocity

- The voltage delivered to the electrodes represents an average of the flow cross 
sectionsection

Faraday's Formula:
E is proportional to V x B x D where:

E = The voltage generated in a 
conductor
V = The velocity of the conductor
B = The magnetic field strength
D = The length of the conductor

F����/�%
������������'�����
- Flow across a bluff body will alternately shed vortices on either side (the 

Von Karman effect).  The frequency is proportional to the fluid velocity 

- A change of pressure or temperature can be used to detect the vortex 
frequency    

Vortex shedder bar

Flow

Vortices

Velocity sensor

Constant 
wave length
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- These differ from other flowmeters
because they have the ability to 
measure the mass of a fluid directly.  
Two semi-circular sections of tubing in 
line with the pipe are vibrated to their 
resonant frequency.resonant frequency.  

- As fluid passes through them a 
detectable secondary vibration is 
created due to the Coriolis (twisting) 
motion the fluid experiences

&������� �����'�����

As flow runs around the 
Omega tube perpendicular to 
the direction of oscillation, the 
Coriolis Force generated 
causes the measurement 
tubes to flex inwards or 
outwards, depending upon the 
direction of rotation
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- Have two RTD temperature sensors and a heating element

- One of the sensors is heated (flow sensor) and the other measures (reference sensor) the gas 
temperature

- As gas flows by the flow sensor, the gas molecules carry heat away from the surface and the sensor 
cools down

- Power is applied to the heater to heat the flow sensor and maintain a constant temperature differential 
above the reference sensor

- The amount of electrical power required to maintain a constant temperature differential is directly 
proportional to the gas mass flowproportional to the gas mass flow

- An alternative method uses a constant power input to the flow sensor and measures the changes in 
temperature difference

�����&
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- Uses a restriction to create a head of liquid

- The height of the head is measured and used to determine the flow 
rate

- Common devices are weirs and Parshall flumes
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