Flow Velocity Measur ement

There are two common methods of measuring flow velocity in a fluid (meaning gas or liquid).
There are the impelor measuring instruments which measure the current produced by a smdl
generator attached to an impelor whed held n the fluid, and there are the methods based on
the difference between dynamic and static pressure.

The impdlor type is used widdy due to low cost and
amplicity of operation. Generdly it will produce a standard
current output of 0 — 20 mA, which can be connected to a
wide variety of messuring instruments and data loggers. It
has certan disadvantages in that it is not very resdant to
temperature or corrosve influences as a result of its
congruction. The output is only redly correct for one fluid a
a st pressure and temperature. This is fine for measurements
a rdaivey condant conditions, but does st limitations on
the process. Although it should, theordicdly, be possble to
cdculate the output from dengty, flow rate, vane angle and
aher factors, in practice these are used with a factory
cdibration curve and produce very rdiable results within
their limitations.

The second type of instrument uses the difference between datic and dynamic pressure in a
flowing medium. The most comman type is the PFitot tube. This conssts of an angled tube
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with the opening facing into the flow. It is generdly condructed in
two wadled form, so the outsde of the tube can have a second opening a 90° to the flow to
register the static pressure.

From the differentid pressure, datic pressure and dengty of the medium it is then possble to
cdculate the flow rate of the fluid. Since this method contains no moving pats and the
materid of the tubing is the only limiting factor for temperature, this method is cdearly more
universd than the impellor whed. The disadvantages are ill present, however. The results
are presented as two pressure readings which must then be converted to a flow rate using the
other factors, which should be known a least roughly. This requires the use of dedicaed
measuring ingruments with the cgpability of carrying out these cdculaions, but presents no
red problem today.

Both of these methods will provide the pressure reading & one point in the flow fidd. How in
pipes or other enclosed environments can have two different profiles. There is laminar flow,
typicd of low flow rates, where the fluid a the wall is practicdly dationary and most of the
flow occurs in the centre of the pipe. There is then turbulent flow, typicd of high flow raes,
where the flow velocity is more or les condant across the diameter of the pipe, with a thin
boundary section of lower flow rate dose to the wall. The change from one type of flow to the
other depends on a factor cdled the Reynolds Number, which will not be discussed here
further. Suffice to say that atempts are generally made to keep flow in the turbulent region for



reasons of efficiency amongst others. This is the reason why a golf bal does not have a
smooth surface. The numerous indentations ensure that the flow remains turbulent & amost
al times. A smooth golf bal will not fly asfar or as straight!

With turbulent flow it is much esser to cdculae the totd flow rate in a pipe, snce it can be
taken as roughly constant across the diameter. A check a a number of points will provide this
information and, usng a number of messurements, it is possble to provide a very accurae
view of the tota flow rate.

Information about the caculaions will be made available on the website separately.



