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. solid and pa,rtly broken) of Fig. 6 is found The maxnnum value of Z’
may be computed by dlﬂerentlatmg w with respect to p. and equatmg,

the rpmﬂt, to zero. This operation produces the formula:

1.40, p’ = 0.53."

Actually, the broken part of the curve is not attalned for the flow in. &
If the ratio of ps to i is decreased from unity, the mass rate
.of discharge, as well as the volume, increases from. zero to a. mhaximum,
as shown by the solid section of the curve'in Fig. 6; thereafter, as ps/p1 is 3

the nozzle.

decreased further, the discharge is constant, as indicated by the horizontal
line. The value of P2 at the maximum pomt is called the critical pressure,
or p., and it is seen that p, is approxnmately 53 percent of p1 when air is
flowing.
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F16. 6. RELATION OF PLow OF GAs TO PRESSURE DrRoP IN A CONVERGING
TusBe

To find the velocity at the critical pressure, it is assumed that the up-

stream velocity V, is so small as to be negligible. Using the subscript
¢ to indicate conditions at the critical point, from Equation 29
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Substituting the eritical pressure ratio from Equation 40 it follows that

7
CMy=1 - (43) %

or that the velocity at the throat is equal to the local sonic velocity.
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In developing the working équations for orificés and nozzles, it Js'ciis‘tom-i.
ary to-start with the incompressible form of the flow Eguatxon 38
this ‘case: both My and M are-small quantities,.p1 =. p2., and. (py
=-Ap/ps’is small.. Retammsz on]v ﬁrst order terms, it fnllan fro
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The quantxty 1/ v 1— ﬁ‘ is the veloclty of approa.ch

1 = T
g~ M

where 8 = D,/D,.
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F1e. 7. Dimenstons AND FLow COEFFICIENT FOR STANDARD SQUABE EDGED
OrrFicE wWiTH CORNER TaPs OR ANNULAR'SLITS

. (Coefficient shown as a function of Reynolds Number and Ratio, A/A. )
Nore: From Reference 4. Used by permission.

factor as generally used, with 8 being the ratio of the throat or onﬁce di-
ameter to the pipe diameter. : ;

Sinee Ap/ P2 is small
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and the mass flow is

The volume flow is. then

.(48)
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