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tubes. In many cases, these will be sqpplied ready for installation.
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Coefficients for these taps have | een adopted by the I _nternational Standards
Association, but are nat, weed comumercially in America.

¢ DL

1t will be noted that the location of the downstream pressure tap of
the vena contracta arrangement 1s variable. Vena contracta 13 the term
inimum cross»gect.ion of the jet from the orifice, where

applied to the mi ] A
the static pressure is ab 2 minimum. Its location, and the location of °

the downstream vena coniracta tap, vary with the ratio of orifice to pipe

diameter, and with rate of flow, as shown in Fig. 17; the tap is geperally

located in accordance with the mean curve in the figure.
" Gimilar precautions are required when using flow nozzles and Venturi
In

such cases, the manufacturer’s instructions should be followed with care
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Fig. 16. RELATIVE LOCATION OF FLANGE, RADIUS AND Vena CONTRACTA TaPs
in order to avoid serious errors. Further information on such systems is
given in References 2, 3, and 5. :

Pitot Tube
In certain cases,

must be calibrated, or an independent flo
case, the Pitot tube is useful. It consists essentially 0
with its open end pointing upstream so as to measure total pressure, an
an outer tube having i
ressure to a manometer.
liquid level in the manometer will be proportion
velocity, for incompressible flow, so that in genera.

v = V2ht )’

‘ such as in rectangular ducts, it is impracticable to use &
standard orifices, and consequently, either a specially designed orifice
w device must be used. In either
f an inner bent tube

small holes on the side for communicating static g
(See Fig. 3, Chapter 52). The difference 10
ional to the square of the
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For compressible flow, the di i i
B e Equa.tioﬁ 6:, differential head is to be divided by the correc-

Fu =1 + iM!
where + A (©4)
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In the use of a Pi ‘ ” ©®
total and st.a(Zica r;g;g& tube system, care is required in obtainin
sonstructed andpsh ul(lies. The _total pressure tube must b g correct
tap must’bé loca t.edo point - directly upstream. The stat(? smoothly
veluo, Tn any case ioml?t local flow interferences will not lse(f ressure
'S iy Geigned s sl probe. & ciibation, o

. ac 3

itot tube probes are available, and can ‘g:usgéovl:'iet.hoét 2:111111)?:{ of such

ion.

In using Pitot tubes i
to obtain fl it i
¢ . ow rates
raverse of the pipe and thereby to obtain (;nelztolfs tﬁzcmstgf%a.‘ke 53
1g. 0.
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PIPE DIAMETERS

Fie. 17. L. [
. 17. Location oF VENA C
ONTRACTA IN REL.
ATI
10 PIPE DIAMETER AND TO RATE ooer':rx?ovl} ATio o Omipics

In rectﬁngu]a
r ducts or near val .
would be obtai valves or fittings, a disturb.
should be ma;:led, and therefore, in such cases, » fa.irl; cﬁgmeps?ffg

of the local velocities, as obtained by Equation 63
Variable Area Flow Meters »

Th ; :
e flow in such cases will be computed from the average

For perm: i i .
anent installations where high precision mggedness nd
W 5 , Ql ease

of operation i

¢ are important, th i

satisfact p , the variable area flo ¢

Pt gm gg,:rn;)?;sfrec%l‘mnté use is in méasurv:mlxéfxze;fhl?;ug:i:vgg 4

expen ) . For ducts or pi in. in di the

oy se of this meter may not be warrmftg); ) ()I‘:flia?‘gglé;stedmmgter’ fe
. ms, however,

e I

eter might " )
an orifice, ight, be placed in a by-pass line and used in conjunction with

In its mo

. st common form .

essentially of orm, the variable area meter, Fi :

tapered tube a float which is free to move vertica.ll;, i]fllgt; t?ans’ C;I:?tg
. o1

Th i
e fluid to be metered enters at the narrow bottom end

of the tub
e an i
d moves upward, passing at some point through the annulu:
L : s




