Problem 1

Steam flows into a turbine at a rate of 10kg/s. and 10kW of heat are lost from the turbine, Ignoring
elevation and Kinetic energy effects, what is most nearly the power (kW) output from the turbine?

Inlet Conditions Exit Conditions
Pressure 1.0 MPa 0.1 MPa
Temperature 350 °C -
Quality - 100%
(A) 1250
(B)4778
(C) 4812

(D) 3500
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Problem 2

The graph below shows the Rankine cycle using a pressure vs enthalpy diagram. The pressure at
state 3 is 1.0021 MPa and the pressure at state four is 101.35 kPa. The enthalpy (kJ/kg) at state 4
is most nearly:

L 4

(A) 2500.5
(B) 23804
(C) 2676.0
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Problem 3

5000 cfm of outdoor air is brought into an HVAC system air handling unit (AHU) with an
outdoor air intake size of 2 ft x 3 ft. The air is at 95 °F and 40% relative humidity and is cooled
down to 55 °F and 80% relative humidity. The mass flowrate (Ib./min) of the air being
conditioned 1s most nearly: b

(A) 349.89
(B) 14.29
(C) 5000
(D) 456.23
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Problem 4

5000 cfm of outdoor air is brought into an HVAC system air handling unit (AHU) with an
outdoor air intake size of 2 ft x 3 ft. The air is at 95 °F and 40% relative humidity and is cooled
down to 55 °F and 80% relative humidity. The total cooling provided to this air flow in “kW of
cooling” 1s most nearly:

(A) 25

(B)20.9
(C)6.15
(D) 8.56
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Problem 5

Consider steady state, steady flow of steam through a turbine used for electricity generation. You
may assume that the process is adiabatic. The steam inlet and exit conditions are shown in the

figure below. The enthalpies at inlet and exit is most nearly what:

P, = 1IMPa

T, = 350°C Wistiee = S0.0MW

V, = 40m/s r\

. 4 N
Power
out

P. = 0.01MPa
z, =092

V, S6m/s

(A) h; = 3777.7,h, = 24489
(B) h; = 3157.7, h, = 2388.9
(C) h; = 3557.7, h, = 2504.5
(D) h; = 1547.7,h, = 6584.5
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Problem 6

A gas is contained within a piston-cylinder assembly. The gas does 250 joules of
work“on the surroundings as 350 joules of heat are added through the base.
Ignoring kinetic and potential energy effects, the change in energy of the system is
most nearly:

(A) 1003
(B) 250 ]
(C) 3503
(D) 600 3



most nearly:

*(A)100 3
(B) 250 3]
(C) 35013
(D) 600 J
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Problem 7

A 0.32 mol ideal monoatomic gas in a piston-cylinder undergoes the following
thermodynamic cycle consisting of three processes.

P, atm

A

Ta= 201.07 K Te= 402.14 K

2.4 -

1.2 —+

| » V,L

The work for process A-B is most nearly:



The work for process A-B is most nearly: 1L L-arm=10, 33
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The work for process C-A is most nearly:
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How much heat energy is required to increase the temperature of 7 moles of each of the following
gases by 50K? (a) Helium at a constant volume of 54L (b) Argon at a constant pressure of 9.2 atm
(¢) N2 at a constant volume of 0.50 m*3 (d) CO2 at a constant pressure of 1.4 x 10”5 Pa.
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How much heat energy is required to increase the temperature of 7 moles of each of the following
gases by 50K? (a) Helium at a constant volume of 54L (b) Argon at a constant pressure of 9.2 atm
(¢) N2 at a constant volume of 0.50 m"3 (d) CO2 at a constant pressure of 1.4 x 10”5 Pa.
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A car engine takes in air at 25C and 1 atm and compresses it adiabatically to 0.1 times the original volume. The air has
a gamma ratio of 1.4. What is the final temperature and pressure?
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