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9.30.1 A nozzle with & steady flow of air entering a1t 2.21 kg/m’ and 40 m/s and is exiting at 180 m/s
and 0.752 kg/ma. a0 cm? is the area of the inlet; determine (a) the mass flow rate, and {b) the exit area.

Ans: (2} 0.796 ke/s, {b) 58 cm?

5.30.2 Steam is flowing at 200 Ibrm/s through a pipe at 200 psia and 600°F. if velocity is not fo exceed
50 ft/s, what is minimum diameter the pipe,

Ans: 2.63 ft

9.30.3 !nitially 35°C air at 120 kPa filis a spherical balioon with a diameter of 3 m. Air enters through a

1-m dizineter opening of the balloon with a velocity of 2 m/s at 35°C and 120 kPa . How long will it take
10 for the balloon to reach a dismeter of 15-m assuming the temperature and pressure of the air in the
balloon is the same as the air going tnfo the balloon?

Ans: 18._6 min
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104.1

The inlet water of an adiabatic turbine inlet is af 2.5 MPa and is saturated vapor. Af the
putlet the pressures is 0.15 MPa with a quality of 98%. What is the turbine cutput power
if the mass flow rate is 72 kpgfs?

Ans 110 x 16%IW

104.2

A turbine takes in steam 3 Iomfsec with the inlet at 300 psia, 800°F and 4 velocity of 18
fifs. At the cutlet the conditions are 14,7 psia, guabity of 98% and velocity of 430 fifs.
Knowing the changed in elevation between the inlet and oufletis 3 ft and that the turbine
Jasses heat at the rate of 1.7 x 10° Buvh what is #) the power outpot of the turbine. b) the
power output if the kinetic and potential energy is neglected ¢ the diameters of the inlet
and putlet pipes? '

Ahs: 5y 813 Biuss, b) 823 Btws, ¢} 2.73 in and 5.66 in.

10.4.3 Steam is expanded la an adiabatic nozzte, Determine the exit velocity if the inlet
is.a 2 MPa, 450°C and the velocity Is almost zero. The exit pressure is 0.15 WPz and
temnperature is [50°C.,

Ans 1080 m/s



