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Jafl 2 Consider the flow shown in figure of an incompressible fluid. The fluid enters (station 1) a constant-area

circular pipe of radius r, with uniform velocity V, and pressure P,. The fluid leaves (station 2) with the parabolic

velocity profile V, given by

and uniform pressure P, .
(1) Show that vV, =0.5V__
(2) Show that ¥,=0.5V,__

X

(3) Show that the force F necessary to hold the pipe in place can be expressed as
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ﬁaﬁ 3. Air at 1500 K, 300 kPa, and M=0.3 enters and isentropic nozzle with an inlet area of 0.5 m2 and leaves at 75
kPa. Assuming a calorically perfect gas (¥ =1.4, R=0.286 kJ/ kg K, C,=1.005 kJ/kg K), determine:

(1) The velocity and mass flow rate of the entering air

(2) The temperature and Mach number of the leaving air

(3) The exit area and magnitude and direction of the force on the nozzle (assume outside of nozzle sees 75 kPa)

7/10



Fa-8na THR Section

2@ 4. Products of combustion (7 =1.3) at a static pressure of 2.0 MPa, static temperature of 2000 K, and Mach
number of 0.05 are accelerated in an isentropic nozzle to a Mach number of 1.3 . Find the downstream static
pressure and static temperature. If the mass flow rate is 100 kg/s and the gas constant R is 286 J/(kg K), use the

mass flow parameter (MFP) and find the flow areas for M=0.5 and M=1.3.
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a7 5 9aBUNIANMENNTINMUBaY Convergent-Divergent (C-D) nozzle uazaTunuwauad Nozzle area ratio Laz
da, . ¥
Nozzle pressure ratio ﬂy@@ﬂ?’mgmitﬁmﬂ%amu nozzle
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