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Fluenta FGM 160

Fluenta FGM 160 Flare 
Meter – Advanced 
Ultrasonic Technology

The FGM 160 can accurately track gases being emitted 
through a flare stack with only one transducer pair, 
detect leaks for mass balance, and provide accurate 
measurement of very low and high flow rates in 
flare systems.

Broadband Ultrasonic Transducers 
and Signal Processing
What’s the difference – the range ability and resolution 
of ultrasonic flow meters specifically developed for 
monitoring flare gas is not created equal, and there 
are limitations at both the low end and high end. This 
is particularly true in pipes of large dimensions, in 
which the contra propagating ultrasonic pulses for 
upstream and downstream transit time measurements 
may not reach the respective transducers functioning 
as receivers with enough signal energy for detection. 
There are a couple of reasons for this. The carry-
along effect and the attenuation experienced by 
the ultrasonic pulse due to the flowing medium. The 
higher the velocity of flow, the more prone will be the 
ultrasonic signal to this carry-along effect, which may 
blow the ultrasonic pulse downstream, away from the 
receiver. The most severe limitation – flow induced 
noise at high velocities can completely conceal or blur 
the ultrasonic pulse at the receiving end, thus making it 
impossible to measure the upstream and downstream 
transit times using conventional techniques.

Signal to Noise ratio (SNR) is imperative to all transit 
time ultrasonic meters. Testing in the North Sea using 
a frequency spectrum from 0 to 160 kHz, and flare 
measurements ranging in velocities of 1.3 m/s to 85 
m/s through a 36” pipe, proved the flow-induced 
noise was predominantly below 50 kHz. However, 
the noise was also noticeable at higher frequencies. 
Another limitation was the absorption of sound 
energy sent from each transducer that increased with 
frequency and distance. Thus, we must choose a signal 
frequency above 50 kHz but as low as possible to avoid 

absorption of the signal prior to reaching the receiver, 
while keeping in mind, the lower the selected signal 
frequency, the smaller the bandwidth. For this reason 
we have chosen wide band transducers with a signal 
channel of 60-100 kHz to enhance the cross correlation 
technique by providing a full exact match of the 
transmitted and received waveform. Since ultrasonic 
transit time meters rely on the time difference between 
the upstream and downstream signals, it is critical 
to accurately identify the beginning and end of each 
frequency cycle. For improved accuracy and resolution 
at the low end, we first use a frequency sweep or 
variable frequency to define the transition time with 
the accuracy of one period (acoustic term for one 
sine wave). We further increase the resolution into a 
fraction of a period by using a continuous wave or 
single frequency burst up to 20 m/s. The combination 
of variable frequency and cross correlation provides 
an accurate time measurement for sound propagation 
between the two transducers.

Ultrasonic energy is most efficiently transmitted by 
means of flexure mode transducers as they are better 
matched to the gaseous medium than thickness, 
radial and shear mode transducers, thus providing 
better electroacoustic efficiency. The advantage is 
superior resolution at low velocities where most day-
to-day flaring occurs. Figure 1 (P.T.O.) illustrates such 
a transducer operating in the fundamental and first 
overtone resonant frequencies. The change in diameter 
of the crystal causes the membrane unit to bend as 
shown by the broken lines. If an alternating voltage 
is applied with a frequency “equal” to the resonant 
frequency of the transducer, then the deflection 
amplitude of the membrane will be maximized, thus 
enabling it to send maximum ultrasonic energy into 
the gaseous medium. The resonant frequency of the 
system is determined by the diameter d, and thickness 
h, of the metal membrane and the piezoelectric crystal. 
With every benefit comes trade offs. 

Fluenta has been developing ultrasonic flare metering systems since 1985 and 
specializes in a single flare-metering product known as the Flare Gas Meter (FGM) 
160. Our purpose – to continue leading the industry with the worlds most advanced 
ultrasonic technology for complex and challenging environments.
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This mode of operation requires a thin walled design 
and the higher resolution transducers have high-
pressure limitations.

In conclusion, selecting a frequency range of 60-100 
kHz that is relatively insensitive to other noise 
(background) generated in the piping is imperative.
Ray rescue angles are implemented into the transducer 
angle and the propagating pulses are directed into the 
flowing gas stream to reduce the carry-along effect. 
Flexure mode transducers maximize the emitted sound 
power and the combination of continuous sine wave 
and variable frequencies using wide band transducers, 
and cross correlation enables superior resolution over 
the entire range of 0.03-120m/s.

Curtis Gulaga,
Director of Global Business Development at Fluenta Inc.
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For more information, please contact ABLE Instruments 

on +44 (0)118 9311188 or by email: info@able.co.uk


