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QUESTION 1

a) State the First Law of Thermodynamics for a cycle. |4 marks]
b) Explain why Ileat and Waork are considered to be different from other forms of energy and
why Lhey are not regarded as propertics of a system. |5 marks|
c) Define the following terms used in Thermodynamies
1) Intemnal energy [1 marks|
ii} Speeific heat capacily [1 marks]
iii) Latent heat [1 marks|

d}  Air enters a gas lurbine at a pressure and temperature of 10 bar and 800°C
respectively. The air expands through the turbine to an outlet pressurc of 1.2bar in an

adiabatic expansion according to the law PV = C.

Calculate the power developed by the turbinge if the mass flow ol air is 2.5ke/s,

[13 marks]

Assuming air is an idcal pas, calculate the velocity at exit from the nozzle.
Take specilic heal capacily al constant pressure Cp = 1.003 kl/kgK
and the specific heat capacity at constant volume Cy = 0.7135 kl)/kgK

Total Marks for Question Q1 =25
QUESTION 2
Air is compressed in an air compressor from a pressure of 1.1 bar and a volume of 0.2m°, according to the
law PV'% = C, to a pressure of 8 bar. This is followed by a constant pressure coaling process 1o a volume

ol 0.008m” and then an expansion back to the initial pressure in a process of the form PV®= C. The

volume at this point 1s 0.017m°, A constant pressure process completes the thermodynamic evele.

a) Lxplain what is meant by a * Thermodynamic Cyele’. [ marks]
b) sketch the cycle on a pressure-volume diagram. [5 marks]
c) Calculate the net work done of the cycle. |15 marks]

Total Marks for Question Q2 = 25
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QUESTION 3

a)

b)

¢)

d

)

Explain whal is meant by the term ‘pressure head”.
|3 marks]

State what the relationship 1s between the pressure head, and the pressure in a fluid svstem.

[3 Marks]

State the three forms of energy that a (wid in molion may possess and give expressions for each.

[3 marks]
Define ‘volumetric flow rate’.

[3 marks]
Find the velocity of water issuing from a hole near the base of a
3 m high cylindrical tank when it is
1} Full. [3 marks|
i) Hall-{ull. [2 marks|

A pipe contains a gradually lapering section in which its diameter increases from 430 mm to 300
mm as shown in Figure Q3. The pipe contains an incompressible fluid of density 1000 kg/m* and
runs full. If the flow velocily 18 3.5 m/s in the smaller diameter, determine the velocity in the

larger diameter, the volumetric flow rate and the mass low rale,

—
d; = 300 mm —» » | d:=450mm
1 T A 0z
\x !
h
Ligure Q3

|8 marks]

Total Marks for Question Q3 =25
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QUESTION 4

a) Explain what is meant by the specific heats of a gas. Give the definitions ol the two specific heats

and the relationships between them. [5 marks]

b) A perfect gas occupics a volume of 0.12m” at a temperature of 27C and a pressure ol 2 3bar. Tt is

compressed according to an adiabatic law (o a linal pressure of 6 bar. Calculate:

1) the mass of gas present

i) the final temperature

1ii) the final volume

1v) the work required to compress the gas
v) the gain in internal energy

[20 marks]

Take the specific heat at constant pressure = 1.075k)/kgK and the specilic heat at constant volume =

0.78k)kgK

Total marks for Question 4 = 25 marks
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