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Doppler vs Transit Time - Let's talk Ultrasonic Flow Meters

https://www.youtube.com/watch?v=NQWNYARWmMBS8
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The relation between fluid flow and frequency shit:
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f = incident frequency

v = velocity of fluid

¢ = speed of wave in process fluid
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Also known as counter propagation flowmeter. Transit time flow meter uses a pair of transducers
both are capable of sending and sensing the sound signals. Usually used transducers are
piezoelectric transducers.

The transducers are mounted, one opposite to another with an elevation which forms an upstream
and downstream. The incident wave is received at the other end with a time span. The time lag in
receiving the signal is proportional to the flow of the fluid. The signal sends in both directions
upstream and downstream.

The relationship between flow speed and transit time:

t’u T tdo*w-n,
Q =k
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Q = Calculated volumetric flow

K = constant of proportionality

t up = Time for sound pulse to travel from downstream location to upstream location

t down = Time for sound pulse to travel from upstream location to downstream location

Measuring Principle of Ultrasonic Flowmeters | KROHNE
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Measuring principle: Ultrasonic
Transit time difference
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Measuring principle: Ultrasonic
Differential transit time — Medium independent 2/3

Transducer A

o ) Transducer B
Transittime of the signal from B to A

@ TB—)A = C+ v = Flow velocity of the medium
BA V" COS o L = Length of the acoustic path

C = Velocity of sound of the medium

P>l o) 3167554




»achieve more

Measuring principle: Ultrasonic
Differential transit time — Medium independent 3/3

Formularforaverage flow velocity:
L Tga - Tass
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2" cosa Toa”*Tase

Transducer A

TesA - TasB ~ Vi D{Pp N »

Calculatingthe volume

1) A D E TB—'A = TA—iB
* ———————————————————

4sin(2c aoa* Ta .p Transducer B VeCOSQ
Area flow velocity

v = Flow velocity

L = Length of the acoustic path

C = Velocity of sound of the medium
Q= Flow rate

D = Pipe diameter

Q=

5 | Uttrasonic flowmeters

Clamp-on, Ultrasonic Flow Meters
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Ultrasonic flow measurement principle

https://www.youtube.com/watch?v=DD2bBLu6kLM
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The Coriolis Flow Measuring Principle

https://www.youtube.com/watch?v=XIIViaNITIw
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