COM_16

A new jet engine is being tested in a wind tunnel. Air, with properties characteristic of U.S. Standard
Atmosphere at 6000 m enters the engine at a velocity of 275 m/s through a circular intake port of radius 0.5
m. Fuel enters the engine at a mass flow rate of 2.5 kg/s. If the gas leaves the engine with an average
velocity of 300 m/s through an exit port of radius 0.4 m, calculate the density of the exhaust gas.
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COM_16

SOLUTION:

Apply conservation of mass to a control volume surrounding the jet engine as shown in the figure below.
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Substitute and solve for the outlet density.
_pinletUinlet A‘inlet - mfuel + puutletUoutlet Aoutlet = 0 (4)
Uinlet Ainlet mfuel
pou let — pinle + (5)
" t Uoullel Aoullel Uoullel Aoullel

Using the given data:
Pt = 0.660 kg/m® (from U.S. Standard Atmosphere at an altitude of 6000 m)
Ulnlet =275 m/s
Usutlet = 300 m/s
Ainter = (0.5 m)* = 0.785 m?
Aouter = 7(0.4 m)* = 0.503 m?
myy = 2.5kg/s

. Poutlet = 0.961 kg/m]
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