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Spreading Angle Problem
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A jet of ethylene (C;Ha) exits a 10-mm diameter ¢ 3 J(L ~l|: 9 ;

: gy A= tan 217/
nozzle into still air at 300 K and 1 atm. Compare the
spreading angles and axial locations where the jet Case. V5 ok — 2.08°
centerline mass fraction drops to the

s o= 23.0°
stoichiometric value for initial jet velocities of 10 L
cm/sand 1 cm/s.
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Using case Il (ve = 1.0 cm/s, R = 5 mm) from the previous
problem as the base case, determine what nozzle exit
radius is required to maintain the same flowrate if the exit
velocity is increased by a factor of 10 to 10 cm/s. Also,
determine the axial location for Yeo = Yestoic for this
condition and compare to the base case.
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