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solid and parﬂy broken) of Fig. 6 is found. The maximum value of 12;—:
may be computed by differentiating w with respect to p: and equating
the result to zero. This operation produces the.fggxptlla:
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- For air, with k = 140, 2! = 0.53.

Actually, the broken part of the curve is not attained for the flow in -

the .nozzle. If the ratio of ps to p: is decreased from unity, the mass
rate of discharge, as well as the volume, increases from zero to a maximum,
as shown by the solid section of the curve in Fig. 6; thereafter, as ps/pr is-
- decreased further, the discharge is constant, as indicated by the horizontal
line. The value of p; at the maximum point is called the critical pressure,
%r Pe, and it is seen that p, is approximately 53 percent of p: when air is
- flowing.

Frg. 6. ReLaTION oF FLOow oF GAgr 10 PRESSURE DROP IN A CONVERGING
UBE

To find the velocity at the critical pressure, it is assumed that the
upstream velocity V), is so small as to be negligible. Using the subseript
¢ to indicate conditions at the critical point, from Equation 29
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Substituting the critical pressure ratio from Equation 40 it follows that
) My=1 ) (43)

-or that the velocity at the throat is equal to the local sonic velociiy._
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In developing the working equatibnsvf.or ‘orifices and s -

g ) nozzles, it is custom-

ary. to start with the incompressible form of the flow Equation 03%8 o?n
-thl's‘:;fzehb?th M‘lfnnglt;.”.‘? small quantities, o1 = g, and (p; = pa)/py
= Ap/p: is. small. ining only fi i '
Bquation 35 that T g only x_'st ‘_Qrde‘r terms, it i_'ollo_ws_from

(49)
so that
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where 8 = D,/D,. The quantity 1/4/1 — B%is the veloci.ty of approé.cﬁ
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ameter to the pipe diameter.

Since Ap/p; is small
' 2k [/p\2 :
k—i[(},)"‘l - (46)

factor as generally used, with 8 being the ratio of the throat or orifice di-

and the mass flow is
o A o
w= ‘%m \/ngAp (47) '
The volume flow is then '

o (48)
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O b T Vel = Ay = Ve,




