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Thermodynamics II           Test #4  Friday 12 September 2008 Time 1 hr
เลขที่สอบ……… Name …………………..…………………………

Examiner: Assoc.Prof.Sommai Priprem,  PhD. .________________________________________________________
1. Air at 200 kPa, 127°C, and Mach number Ma = 0.8 flows through a duct. Find the velocity, stagnation temperature and the stagnation pressure of the air.           (5 Marks)
Solution

Fluid :Air







P
=
200
kPa






T
=
127
C
=
400 K



M
=
0.8






Table A-1, A-2

at 400 K







R
=
287 J/kgK; 
k = 1.395 ;  Cp = 1013 kJ/kgK



c
=
√kRT

=
√(1.4)(287 J/kgK)(300 K)








=
400.2
m/s



V
=
Mc

=
(0.8)*(400.2 m/s)








=
320.1
m/s
Answer


To 
=
  T + V^2/2Cp

=
450.6
K







=
177.6
C
Answer




k/(k-1)  

=
3.5316




Po / P
=
(To/T)^k/(k-1)

=
0.6567




Po
=
(0.6567)*(200 kPa)
=
131.3
kPa
Answer

2. An aircraft moving in air at 300 K with a velocity of 280 m/s. Determine the speed of sound and the Mach number.        (5 Marks) 
Solution




V
=
280
m/s


c
=
√kRT
;
M
=
V/c







R
=
287
J/kgK

T =
300
K
Table A-2a

k
=
1.4



c
=
√kRT
=
√(1.4)(287 J/kgK)(300 K)
=
347.2
m/s


M
=
V/c
=
(280 m/s)/(347.2 m/s)
=
0.8065
Answer
เลขที่สอบ……… Name …………………..…………………………
3. Steam flows through a device with a pressure of 0.8 MPa, a temperature of 400°C, and a velocity of 275 m/s. Determine the Mach number of the steam at this state by assuming ideal-gas behavior with k = 1.3.            (5 Marks)
Solution

Steam at 0.8 MPa and 
T
=
400
C







=
673
K






V
=
275
m/s






k
=
1.3





Table A-1

R
=
461.5
J/kgK


c
=
√kRT
=
√(1.3)(461.5 J/kgK)(673 K)





=
635.4
m/s


M
=
V/c
=
(275 m/s)/(635.4 m/s)





=
0.4328
Answer

4. Air enters a converging-diverging nozzle at 0.5 MPa with a negligible velocity. Assuming the flow to be isentropic, determine the back pressure that will result in an exit Mach number of 1.8.                                                          (5 Marks)
Solution


[image: image1]
Solution   
Fluid: Air k = 1.4





Given

Po
=
500
kPa




M
=
1.8



Table A-34

P/Po
=
0.17404





Pb   =  Pe
=
(0.17404)*(500 kPa)




=
87.02
kPa
Answer

Me = 1.8























Pc





Pe





P*





Po = 0.5 MPa





Pb








PAGE  

