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In the following problems, assume one-dimensional flow of ideal air, R=287 J/(kg-K) and k=14.

FE9.1 For steady isentropic flow, if the absolute temperature increases 50%, by what
ratio does the static pressure increase?
A)112 (B)122 (C)225 (D)2.76 E)4.13
FE9.2 For steady isentropic flow, if the density doubles, by what ratio does the static
pressure increase?
(A)1.22 (B)1.32 (C)1.44 (D)M (E)5.66
FE9.3 A large tank, at 500 K and 200 kPa, supplies isentropic air flow to a nozzle, At
section 1, the pressure is only 120 kPa. What is the Mach number at this section?
(A)063 (B)0.78 (C)0.89 (D)1.00 (E)1.83
FE9.4 In Prob. FE9.3 what is the temperature at section 1?7
(A)300K (B)408K (C)417K (D)432 K (E) 500 K
FE9.5 In Prob. FE9.3, if the area at section 1is 0.15 m?, what is the mass flow?
(A)38.1kg's (B)53.6 kg/s (C)57.8 keg/s (D)67.8kg/s (E)77.2 kgls

Throat area = 0.05 m?

FE9.6 For steady isentropic flow,
what is the maximum
possible mass flow through
the duct in Fig. FE9.6?

(T, =400 K, p, = 300 kPa) FEY6

(A)9.5kgls (B)15.1kg/s (C)26.2kg/s (D) 30.3 kg/s (B)524kess
FE9.7 If the exit Mach number in Fig. FE9.6 is 2.2, what is the exit area?
) 0.10 m* B)0.2m* (C)0.15m’ (D)0.18m* (E)0.22 m?
FE9.8 If there are no shock waves and the pressure at one duct section in Fig. FE9.6 is
55.5 kPa, what is the velocity at that section?
(A)166m/s (B)232m/s (C)554 m/s (D)706m/s (E)774 mis
FE9.9 If, in Fig. FE9.6, there is a normal shock wave at a section where the area is
0.07 m?, what is the air density just upstream of that shock?
(A)0.48kg/m* (B)0.78 l_(_g[m3 (©)135kg/m® (D) 1.61 kg/m® (E) 2.61 kg/m’
FE9.10 In Prob. FE9.9, what is the Mach number just downstream of the shock wave?
(4)042 B)055 (0)0.63 (D)1.00 (E)1.76





