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8, respectively. Additional spemﬁcatlons are given in References 2,3,
and 4 at end of chapter.

The measurement.of flow in head meters is. dependent upon observa.tlons

of a static pressure difference between two parts of the system. "In-gen--

eral, there exists a reduction in area, either by.a smooth contour as in the
case of a Veénturi or flow nozzle, or by a vena contracta following an orifice.
In either case, the flow will be given by: a suitable madification of Equa-
tions 47 a.nd 48 Adding.a correction term, these become

w= '\/i——;‘ Vv QgpAp - T (49)
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Fig. 12. FLow COEFFICIENT FOR INTERNATIONAL STANDARDS ASSOCIATION FLOW
NozzLE as A FuNcrioN oF AREA RaTI0 (D2/D))? AND THE REYNOLDS NUMBER NRe
Note: From Reference 3. Used by permission of A.S.M.E.
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Q= \/_‘ V 2ghy o (50)

In all cases, Az refers to the minimum area of the Venturi, nozzle, or

orifice. The correctlon ‘factor C is introduced to account for any loss

due to departure from 1sentropxc flow, and for any deviation between the

downstream measured pressure and the actual pressure at the minimum

section. Since these corrections are usually dependent on configuration,

as described by the ratio of upstream to minimum. area Al/Az, it is often
convenient to introduce & combined flow coeﬁicxent K which is

/—1 — . _ (61)
so that ) A e
. T = KA,\/A 200Ap - (52)
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. T e= KA,\/2gh¢ ST T @
“The coeﬁicxents K and C will be determmed by the area ratio A4;/A4,

" .or by the diameter ratio Dy/D, and the Reynolds number. Extensive
- data are available from various sources.?; * Figs. 9, 10, 11, 12 show repre- .

sentative values of K based on Ng,, the Reynolds number, and the ratio
of diameéter. of the orifice or nozzle throat to pipe diameter.

Tn any specific ‘application, numerical values for areas, densities, and
pressure units can be substituted in Equations 52 and 53 to obtain compact
working formulas. In cases Where the tests are run under non- standa.rd .
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AND PrEssURe Loss ror AIR AND OTHER DIATOMIC GASES

conditions, care must be taken that proper ad]ustment be- made m com-
puting ﬁow rates.

In measuring the flow of compressible fluids, the approximate Equations
52 and 53 must be corrected for density varations. The need for such
correction is evident by comparing Equations 35 and 38 with Equation
47. Introducing a multiplicative correction factor ¢ the equation for flow
with no loss becomes:

A . . . - - :A oL o
0= == \/2991(?1 s R ' (59)
By comparison w1th Equation 35, “
- kp MA1 = 8
_ g4/ ke M2 - F) 55
¢ /-‘/.2 P (p/p) ~ 1 ).
From Equations 34 and 35, ’ A T
: MM = B (el . (56)



