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e = A Ji; Problem#1(15pts) 7 i ‘
' e “A st e 5 used to produce work with its s rroundings at 300K. The steam enters
2 turbine at 1MPa, 300°C and exits as Sat-Vapdr at 15kpa. Find the thermodynamic
Meom Y5 g ciency and the amount of intensive work lost by the turbine. | (m W re i i 'Z{Dﬁ
. \, Rsel= (U xyV) ;e P T = T 4
L i B o ijroblem#Z(ISpts) » e 5 3 4;77 :
£ \C=s Alarge tank filled with air is exhausted rapidly (adiabatically and ideally) into a room at
#bovl> 26947 300K and 1 atm. The initial pressure in the tank is 5 atm. Find the final temperature of the
; - I,i"air in the tank after half of the mass has been exhausted.

: L9599
2 P .,/ Problem#3(15pts)

Explain in very short schematic the ﬁrsit/aigd second law operation of a heat engine cycle.
gl ' ;g_-,{ v
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Problem#4(20pts) . _ . =3

A volume of gas expands reversibly and isothermally at a temperature of 300K. The ¢ "\ -~ _
mnitial pressure is 110 bar and the final pressure is 10 bar Over this rangs of conditions, 7/, o ] ki 4
the gas is well described by the following truncated, pressure-explicit equation of state. | .
Z=1+P (b/RT) where b=constant. Tz LE o ePibgr o = S
Sketch the graph showing the path of this process between the initial and final states on a X ~
pressure versus volume diagram. Show the 300K isotherm for this gas. Indicate the R
pressure at which V—oo and__t]lg«volume-at—whic}r{’ﬁoo. i\ < N L e

o {v-h) = T P T g
Problem#5(35pts) LR o : 5

1
- Saen

—— ] — S -

L el N R O STE T i £ e
A heat exchanger is insulated and has two inlets and on outlet. At inlet one, water vapor
enters at 5 MPa and 430°C. At inlet two, Liquid water enters at 10 MPa with an Internal

energy of 416.11 kJ/kg. The mass flow rate 1s 15kg/s at each inlet. A mixer of streams put
5 KW into the system. Exit pressure 1s 10 MPa.

Find the entropy production of the Heater.
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