Solution Midterm
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Prob 2.

Initial conditions

P, =100 kPa , 7, = 20°C , PV"? = Constant

2 P,V,— PV, mR(T,— T)
W, = /PdVZ 2 Vo 11 2 1
1 1—n 1—n
here R= A, 1.3
where fMNz ,n=1.
Go= Uy~ Uy T Wy = CV(Tz T1)+ 1Wo

Assume ideal gas
T2 P2
7 Py
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1VV27 R(TQ_T1)

w =
12 m 1—n

—130.4kJ/ kg

= Cy(Ty— T))+ jwy= —32.2kJ/ kg
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Prob 3.
T T Analysis
B From the first law (Eq. 6.12) we have
L€ , _ ) ‘ vy
- cv. TR\ T T T gL T m AT T 8L | T Wy
WL Q+h+2'+Z I‘Z‘Z'w
077 = /.o with .
. Ea Ocv. = —8.5kW
/ ,f—* Solution
b From the steam tables, 4, = 3137.0 kJ/kg. Substituting inlet conditions gives {\K 3
Vi s Y
SE= 30XS0 sy ra
2 2x1000 \'k\bh
L, _ 6% 98066 _ 7
gz, = o000 - 0.059 ki/kg Y

Similarly, for the exit £, = 2675.5 kl/kg and

Ve _ 100 X 100 _
2 " 2xi000 ~0Ke

_ 3 %9.8066 _
gz, T 0.029 kirkg

Therefore, substituting into Eq. 6,12, we obtain
~8.5 + LA3137 + 1.25 + 0.059) = 1.§12675.5 + 5.0 + 0.029) + Wy
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IF Eq. 6.13 is used he #%)rib;érzf(ifggramo A Ao A—
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