Flow velocity calculations

The diagram shows the basc principle of operation of a pitot tube. Here, it is used to measure

ar flow in a duct. An indined
manometer is used in the drawing
to improve the rexolution of the
manometer  when measuring  low
dfferentid  pressures  with a
dandard unit. Modern  dectronic
measuring  devices make this
unnecessary, and can  messure
pressure differences of 0.1 Pa
(Lpbar) without greet difficulty.

One other advantage of the pitot
tube over other measuring methods
is that the hole in the duct need not
be much larger than the diameter
of the pitot tube itsdf. In most
casss, there is an indicator fixed to
the pitot to ensure that the tube is
orientated correctly into the flow.
Incorrect orientation will lead to an
eror in the reading as the diagram
bdow shows Typicdly, this can
be kept bdow 5% in dmogt 4l

PRINCIPLE OF OPERATION OF THE MITOT STATIC TUBE
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caxs, ensuring accurecy and repeatability of readings a dl times. The pitot tube is robust and
ampleto use, only the cdculations can look formidable to anyone not used to them!

EFFECT OF YAW ANGLE ON PRESSURE READING
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An aror in dignment of the
pitot tube will lead to a fdse
reading as the graph shows.
These effects should not be too
large in most cases and can
generdly be ignored, providing
readings are carried out with al
due care. This principle is dso
used for the Sped
determination on arcrait and
other damilar applications where
there is no convenient reference
point for movement. Today,

these are checked by satelite navigaion readings, but thls is dill the basic standard for such
measurements in dl fidds of aviation. In cases where there are other extreme turbulences in
the medium, an average of readings for a number of points is taken. The method of averaging
is detailed beow, dthough no mention is made of the standards used for deciding where to
take the measurements. Thisis generdly dictated by physica congtraintsin most cases.



The basic formulafor caculation of velodity is

V =1291  A01305 x T x100000 _ x Pv
B 293 100000+Ps

Where:

V = veodity in ms™

B = locd barometric pressurein mbar

T = dbsolute temperature in Kelvin (~°C + 273)
Ps = gtatic pressure in mbar

Pv = dynamic pressure in mbar

When cdculating the average velocity in aduct, the square roots of the dynamic pressures
should be averaged. In practiceit is generaly quite sufficient to take the square root of the
average dynamic pressure, providing the individua readings do not vary by more than £25%
from the average.



