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How Does a Radar Level Transmitter Measure Level?
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a radar transmitter mounted on top of a tank
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| liquid surface

process liquid

non-contact — nothing touches the liquid
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a radar transmitter mounted on top of a tank

radar transmitter

| liquid surface

process liquid

non-contact — nothing touches the liquid
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distance = ( speed of light x travel time ) / 2
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a microwave signal is sent down and reflected back
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_ echoreflected
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the transmitter measures the time between sending and receiving
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distance and level are opposite ends of the same tank height

ref ce point -

measured
distance

level

level = tank height - empty distance - measured distance
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empty di e, blocking di e and tank height

blocking
distance

empty tank
distance height
(0 % level)

100 % level reference
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the beam is a cone, not a single line

narrow beam wide beam
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footprint at this depth footprint at this depth

a narrower beam stays clear of nozzle and tank-wall reflections for longer
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not every surface reflects the signal equally well

still water surface foam / turbulent / low-reflectivity surface
uW/ N~
strong, clean echo weak, noisy echo
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radar vs. ultrasonic — what actually travels to the surface

radar ultrasonic

7 7

electromagnetic sound wave
(microwave) signal

travels through vapour space — travels through the vapour
unaffected by vapour density, as a pressure wave — needs
temperature or pressure an actual gas medium to propagate
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the measurement chain

send receive measure compute convert
signal echo time distance to level

4-20 mA / HART output reflects the final level value
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