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Answer All Three (3) Questions

QUESTION 1

(a) Answer the followingyuestions

i. A fixed mass of an ideal gas is heated from 50 t&€8&1°a constant pressure i) 1 bar andi() 3
bar. For which case of pressure do you think treegnrequired will be greateExplain why?

i. Afixed mass of an ideal gas is heated from 500®C8at aconstant volume ofi) 1 n? and {i) 3
m®. For which case of volume do you think the eneemyuired will be greatelExplain why?

(4 marks)

(b) Air is contained in a cylinder device fitted withpeston cylinder (Figure 1). The piston initiallgsts
on a set of stopsnitial condition of the air is at 100 kPa and 274@d occupies a volume of 0.2,
The air isnow heated at constant volume to temperaT, and pressure of 300 k where this
pressure is required to move the piston. Thenhéa is trasferred to the air at constant pressur
a final temperature df200K. Assume airs an ideal gafk = 0.287kJ/kg.K andc,= 0.718 kJ/kg.K.
The changes in kinetic energy and potential enargnegligible.

i. sketch both processes on a sinP-v diagram showing the direction of the processeslael the
end states as 1, 2 and 3.
ii. calculate the temperatufg[K]
iii. determine the mass of the air [
iv. calculate the boundary work done during final prefiel
v. determine the amount of heat transferto the air while the temperaturecreaseto 1200 K[kJ]
(16 marks)

Air

100 kPa
27e0
0.4 m3

Figure 1



QUESTION 2

a) 1) Explain why when the fluid flow through a turleims considered as steady flow?

i) What is the difference between a throttlindveaand a turbine?

(4 marks)

b) Steam with a mass flow rate of 0.25 kg/s enteradiabatic throttling valve steadily at 1.4 MPa,
250°C and leaves at 1.2 MPa. The steam is then flogelgy into an adiabatic turbine and then
exhaust at 10 kPa. If the turbine produces 110 kwWep and the potential and kinetic energy of
the steam are negligible for both processes, daterm

i) the enthalpy at the inlet and outlet of throigjivalve and the enthalpy at the outlet of turbine
(kd/kg),

ii) the temperature at the turbine outi&) and the quality of the steam (if saturated).

iii) in the case of the turbine has a heat los&5ff kW, calculate the temperature of the steam at
the turbine outlet’C) and the quality of the steam (if saturated).

(16 marks)

QUESTION 3
a) Write the four (4) processes involved to cortdtauheat engine based on Carnot cycle.

(4 marks)

b) A heat engine received 6000 kW of heat fronigh kemperature reservoir at P&0and convert part
of the heat as work output. The balance of thig bapplied is being rejected to a low temperature
reservoir at 38. 35 kW of the work output is used to drive arctle generator and 5 kW to drive a
refrigerator. The refrigerator absorbed 1560 kJ/afiheat from a cold space af€5and then rejects
it at a surrounding of 3C. Sketch the schematic diagram for the above syste

Determine

i) the thermal efficiency of the heat engine (%),

i) the coefficient of performance of the refrigéor,

iii) the total heat rejected to the°8heat reservoir (kJ/min),

iv) the maximum thermal efficiency of the heat ieeg%), and

v) the minimum work input to the refrigerator Het same amount of heat absorbed from the cold
space (kw).

(16 marks)
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