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where
p1 = the density ‘of the fluid over the lnercu_ry in the: nlnnemeter.. '
_ pw = the density of water at 60 F.

Substituting Equatlons 60 and 67 in Equatlon 52 glves

(o)

Then, since liquids are. generally measured in gallons mstead of cublc
feet, and since there are 7.4805 gal in 1 cu ft,

Q: 44.764 KD:’ l68)

Qw = 334.86 KD:’

in whxch Q~ is the discharge or rate of flow, in gallons per hour
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Since liquids, for practical purposes, are incompressible, no expansion
factor is nécessary.- If circumstances demand, the factor P for the ex-
pansion of the orifice may be applied. Also, if it is necessary to correct
the volumetric'discharge to a base temperature, ‘application of the known-
expansion characteristies of the liquid will enable the conversion to be .
made.- Valuesof K again are obtainable from Figs. 7, 8, and 9 accordlng
to the type of pressure tap. )

NOZZLE COEFFICIENTS AND EXPANSION FACTORS

Nozzles differ from orifices in.that. the flow is guided to the throat i~
such 'a way that contraction of the jet is suppressed, or, in other words, -
) there is’ no vena contracta. Because of this fact, ‘the coefficients are:

" différent from those- of orifices, and are very close to unity before. the .

“velocity of approach factor is added. .Also, the expansion factor. may be
deduced rationally, rather than empmcally, as with orifices. -

Two shapes of nozzles that have been under ‘investigation - by the

A .S.M .E. for.some time are shown in Flgs 14 and 15. They are referred
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" Coeflicients from these curves must be multlplled by
- of approach factor, in accordance with Equatlon 50 to obta.m the va.lue_'

LN

es. Thelr contour is that of 4 semi-ellipse,'and the
bo oo logg-radg;tsl;lg lesl followed by -a cylmdncal section of the same area
contrac hurl s E The shape shown in Fig. -14.is designed for use with ratios -
a2 tﬁ: tf, 23‘ pipe diameter’ "0f-0.53 or: Jess, that of Fig. 15 for ratios of 0.4
of ’:)703 The most “usual. location of pressure taps is 1 pipe diameter up-
toream d .} diameter downstream; both measured from ‘the plane of
Y :ﬁa mle In addition, the International Standards Association
the ;;)g ted still another shape of nozzle, which has a somewhat: sharper
has roa,clli than the A.8.M. E. nozzles, and which uses corner’ taps Very
llgse use of this nozzle has been made in this country.

already. given for orifices apply equally: to nozzles. except
fogxicfﬁa?g‘él 2ci:soeﬁicwn{sgland for the expansion factor, when it is applied.
Discharge coefficients-for nozzles, as for orifices, vary w1th pipe size;
they may either increase or -decrease with decreasing size of plpoe depend-
ing on the sharpness of the approach curvature of the nozzle.- ~For. the
A. S M_E. nozzles, they tend to decrease Generally spea.kmg, too, the
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coeﬁiclent for a glven nozzle shape is higher if - the ﬁmsh_of t.he suriace
is smoother. ~

Discharge coefﬁclents C, for pipes -2,,6, and 10 in. in’ dJame'oer ‘are’
given in Frrggs 16,17, and 18, as correlat,ed by Bean, Beitler and Sprenkle‘
as functions of - the diametér ratio g and the Reynolds ‘number N Re (Equa-
tion 70) referred to the diameter of the throat in feet. o

P

‘N Ro = DZVZPI
_ I3

i

the velocxty

of K to use in the various equations.

The expansion factor for- nozzles, de51gnated by @, i obtmned from a
rational formule, as- already noted sl et e




