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ASSIGNMENT QUESTION

Sl.No Assignment title
1 Define manufacturing process and classify the types of manufacturing process.
2 Give details about materials properties and modification process.
3 Explain in detail about types of production layout

4 Explain about manufacturing productivity, interchangeability, and jit management process.

5 Give details about industrial safety and importance’s.
6 Explain in detail about fundamentals of metals and alloys
7 Discuss recovery, re- crystallization and grain growth for metals.
8 Properties and testing and inspection of metals
9 Explain in detail types of non-destructive testing methods.

10 What is mean by non-ferrous metals and give metals comes under the no n ferrous metals.
11 What is mean by ferrous metals and give metals comes under the ferrous metals.

12 Explain in detail how to make a cast iron (raw material, manufacturing process, composition of chemical
content, application of material)

13 Explain in detail how to make a steel (raw material, manufacturing process, composition of chemical
content, application of material)

14 Explain in detail how to make magnesium (raw material, manufacturing process, composition of chemical
content, application of material)

15 Explain in detail how to make a aluminum (raw material, manufacturing process, composition of chemical
content, application of material)

16 Explain in detail how to make a bronze (raw material, manufacturing process, composition of chemical
content, application of material)

17 Explain in detail how to make a brass (raw material, manufacturing process, composition of chemical
content, application of material)

18 Explain in detail how to make a copper (raw material, manufacturing process, composition of chemical
content, application of material)

19 Explain in detail how to make a zinc alloys (raw material, manufacturing process, composition of
chemical content, application of material)

20 Explain in detail how to make a carbon steels (raw material, manufacturing process, composition of
chemical content, application of material

21 Explain in detail how to make a grey iron (raw material, manufacturing process, composition of chemical
content, application of material

22 Explain in detail how to make a graphite iron(raw material, manufacturing process, composition of
chemical content, application of material

23 Explain in detail how to make a galvanized steels (raw material, manufacturing process, composition of
chemical content, application of material

24 Give details about classification of steels by sae and aisi.
25 Basic tools used for casting and moulding process.
26 Explain in detail casting process and application.
27 Recent advancement in casting process and explain any one application in detail manner.
28 Recent advancement in pattern making process and explain any one application in detail manner.
29 Recent advancement in moulding process and explain any one application in detail manner.

30 Recent advancement in two different material joining process explains any one application in detail
manner.

31 Recent advancement in submerged welding process and explain any one application in detail manner.



32 Recent advancement in making the tiles and explain any one application in detail manner.
33 Detail explain about furnace stones(properties,  purpose, need of stones in furnace)
34 Explain in detail about railway track changing methods (recent techniques used for that)
35 Give some recent techniques used for making ships materials.
36 Explain in detail powder metallurgy and its types.

37 Define alloy? Need of alloy materials and its applications

38 Different types of alloy materials and explain in detail any one types of  alloy material making procedure.
39 Explain in detail different types of heat treatment process for metals and alloys
40 Give details about forging process and its tools with neat sketch.

41 Give types of forging method and explain any one type of forging method related to production of rivets,
screws and nuts.

42 What are all the types of measurement and inspection methods used for metals?
43 Explain in detail about ceramic moulding process and give manufacturing process.
44 Explain in detail about ceramic glass making process and give manufacturing process.

45 Define quality control and how to measure the quality in materials(choose any one material and explain in
detail how to measure quality in product )



V.S.B. ENGINEERING COLLEGE, KARUR

Department of Mechanical Engineering

ASSIGNMENT
CE8394 – Fluid Mechanics and Machinery

Sl. No. Assignment Topics

1. Find the height through which water rises by capillary action in a 2mm bore, if surface tension at the
prevailing temp is 0.075g/cm

2.

Calculate the capillary rise in glass tube of 3mm dia when immersed in mercury take the surface
tension and angle of contact of mercury as 0.52N/m and 1300 respectively .Also determine the
minimum size of the glass tube, if it is immersed in water, given that the surface tension of water is
0.0725N/m and the capillary rise in the tube is not to exceed 0.5mm

3.
Calculate the capillary effect in the glass tube 5mm dia, when immersed in 1)WATER 2)MERCURY
.The surface tension of water and the mercury in contact with air are 0.0725N/m and 0.51N/m
respectively. The angle of contact of mercury is 130.

4.
A 1.9mm dia tube is inserted in to an unknown liquid whose density is 960 kg/m^3 and it is observed
that the liquid is rises 5mm in the tube, making a contact angle of 150. Determine the surface tension
of the liquid.

5.
A capillary tube having inside dia 6mm is dipped in CCl4 at 200c. Find the rise of CCl4 in the tube, if
surface tension is 2.67N/m and the specific gravity is 1.594 and contact angle ɵ=60⁰ and specific
weight of water at 200c is 9981N/m^3

6.

An oil film of thickness 10mm is used for lubrication between the two square parallel plates of size
0.9m×0.9m each, in which the upper plate moves at 2m/s required a force of 100N to maintain this
speed. Determine, 1. Dynamic viscosity of oil 2. Kinematic viscosity of oil If the specific gravity of
the oil is 0.95

7.
An orifice meter with orifice dia 15cm is inserted in a pipe of 30cm dia the pressure on the upstream
and downstream of orifice meter is 14.7N/cm^2 and 9.81N/cm^2 respectively. Find discharge (Take
cd= 0.6)

8.
If the velocity distribution of over a plate is given by u = (2/3)Y – Y2 in which ‘U’ is the velocity in
meter per second at a distance ‘Y’ meter above the plate , determine the shear stress at Y=0 and
Y=0.15m the dynamic viscosity of fluid is 8.63 poises.

9.
The velocity distribution over a plate is given by U = (3/4) Y – Y2 where U is the velocity in M/S
and at the depth Y in m above the plate. Determine the shear stress at a distance of 0.3m from the top
of plate. Assume dynamic viscosity of the fluid is taken as 0.95Ns/m^2.

10.
A fluid of specific velocity 0.9 flows along the surface with a velocity U=4Y-8Y^3 M/s where Y is in
m, what is the velocity gradient at the boundary? If the kinematic viscosity is 0.36 S^. What is the
shear stress at the boundary?

11. A 200mm dia shaft slides through a sleeve 200.5mm dia and 400mm long, at a velocity of 30cm/s.
The viscosity of the oil filling the annular space is = 0.1125Ns/m2 . Find the resistance to the motion

12.
The maximum blood pressure in the upper arm of a healthy person is about 120mm of Hg if a vertical
tube open to the atmosphere is connected to the vein in the arm of the person. Determine how high
the blood will rise in the tube. Take the density of blood to be 1050Kg/m3

13. When a pressure of 20.7MN/M^2 is applied to 1000 lit of a liquid its volume decrease by one lit.
Find the bulk modulus of the liquid and identify this liquid.

14.
Assuming the bulk modulus of elasticity of water 2.07 × 10^6 KN/M^2 at standard atmospheric
condition, determine the increase in pressure necessary to produce one percent reduction in the
volume at the same temp.

15.
15. Calculate the pressure exerted by 5Kg of nitrogen gas at a temperature of 10⁰c When the volume
is 0.4m^3. Also find the volume when the pressure is 3×10^5 N/M^2 and the temp is 100c. Assume
Ideal gas law is applicable.

16.
A pipe containing water at 180KN/m^2 pressure is connected by a differential gauge to another pipe
1.6m lower than the first pipe and containing water at high pressure . If the difference in height of 2
mercury columns of the gauge is equal to 90mm, what is the pressure is the lower pipe?



17.
An orifice meter with orifice dia 15cm is inserted in a pipe of 30cm dia the pressure on the upstream
and downstream of orifice meter is 14.7N/cm^2 and 9.81N/cm^2 respectively. Find discharge (Take
cd= 0.6)

18. Oil of specific gravity 0.85 issues from a 5cm dia orifice under a pressure 12N/cm^2 .The dia of jet at
vena contract is 4cm and the discharge is 12.5lit/sec. What is co-efficient of velocity?

19.
Oil flow through of 25mm dia orifice under a head of 5.5cm at a rate of 3lit/s. The jet strikes 1.5m

away and 120mm vertically below the centre line of jet. Calculate the co-efficient of velocity,
discharge, contraction.

20.
An orifice meter consisting of 10cm orifice in a 25cm dia of pipe has a co-efficient 0.65. The pipe
delivers oil of Specific gravity 0.8. The pressure difference between two sides of the orifice meter is
80cm of mercury column. Calculate flow rate in lit/sec.

21. Find the quantity of water flowing through a Venturimeter size 15cm x 15cm when the differential
manometer connected between the inlet and throat of Venturimeter gives 6cm.

22.
A 250mm pipe carries oil (specific gravity= 0.8) at a velocity of 20m/s. At point A and B of

measurement of pressure and elevation were respectively 100KN/m^2 and 60KN/m^2 , 5m and 8m
respectively for steady flow .Find the loss of head between A and B and the direction of flow.

23.

A Venturimeter with 200mm inlet dia and 100mm throat is laid with axis horizontal and is used for
measuring the flow of oil of specific gravity 0.8 the difference of level in U-tube manometer reads
180mm of mercury, Whist 11520kg of oil is collected through meter is 4min. Calculate the discharge
and Co-efficient of meter.

24.

24. A 30cm x 15cm Venturimeter is provided in a provided in a vertical pipe line carrying oil of
specific gravity 0.9, the flow being upward. The difference in elevation of the throat section and
entrance section of Venturimeter is 30cm. The pressure difference in manometer is 25cm of Hg. Take
Cd= 0.98. Calculate discharge of oil and pressure difference between entrance and throat.

25. The diameter of awater pipe is suddenly enlarged from 350mm to 700mm. The rate of flow through
it is 0.25m^3/s. Calculate the loss of head in enlargement.

26. Derives Euler’s Equation of Motion and proves the Bernoulli’s equation.
27. Define the terms: i) Steady and unsteady flows ii) Specific weight

28. Define the terms: i) Kinematics of flow ii) Uniform and non-uniform flows iii) Rotational    and
irrotational flows

29.
The Velocity Distribution for flow over a flat plate is given by u=(2/3)y-y2, Where u is the point

velocity in metre per second at a distance y metre above the plate. Determine the shear stress aty=0
and y=15 cm. Assume dynamic viscosity as 8.63 poises

30.
A pipe 200mm long has a slope of 1in100 and tapers from 1.2m diameter at thehigh end to   0.6m
diameter at the low end and carries 100litres/sec of oil (Sp.gr.=0.8). If the pressure gauge at the high
end reads 60kN/m², determine i)Velocities at the two ends and ii) pressure at the lower end.

31. One litre of crude oil weighs 9.6 N. Calculate its Specific weight and density

32.

Two large plane surfaces are 150mm apart. The space between the surfaces is filled with oil of
viscosity 0.972Ns/m². A flat thin plate of o.5m² area moves through the oil at velocity of 0.3m/sec.
Calculate the drgg force i) When the plate is in the middle of the two plane surfaces and ii)When the
thinplate is at a distance of 30mm from one of the planes

33. Derive the three dimensional Continuity equation.

34. Define the following i) Compressibility ii) Vapourpressureiii) Capillarity

35.
Two plates are placed at a distance of 0.15mm apart. The lower plate is fixed while the upper plate
having surface area 1.0 m2 is pulled at 0.3nm/s. Find the force and power required to maintain this
speed, if the fluid separating them is having viscosity 1.5 poise.

36.
An oil film of thickness 1.5 mm is used for lubrication between a square plate of size 0.9m ×0.9m
and an inclined plane having an angle of inclination 200. . The weight of square plate is 392.4 N and
its slides down the plane with a uniform velocity of 0.2 m/s. find the dynamic viscosity of the oil.

37.

A pipe 300m long has a slope of 1 in100 and tapers from 1m diameter at the high end to 0.5m at the
low end. The quantity of water flowing is 5400 m3/min. If the pressure at the high end is 49033
N/m², find the pressure at the low end. What is the change in pressure if the head loss between the
two sections is 0.45m of water?

38.

The diameter of a pipe gradually reduces from 1m to 0.7m. The pressure intensity at centerline of 1m
section 7.848kN/m² and the rate of flow of water through the pipe is 600liters/sec. Find the intensity
of pressure at the centerline of 0.7m section. Also determine the force exerted by flowing water on
transition of the pipe.

39. State the momentum equation. How will you apply momentum equation for determining the force



exerted by a flowing fluid on a pipe bend?
40. Define Moment of Momentum equation. Where this equation is used?

41.

Calculate the capillary effect in millimeters a glass tube of 4mm diameter, when immersed in (a)
water (b) mercury. The temperature of the liquid is 200 C and the values of the surface tension of
water and mercury at 200 C in contact with air are 0.073575 and 0.51 N/m respectively. The angle of
contact for water is zero that for mercury 1300 . Take specific weight of water as 9790 N / m3.

42.
If the velocity profile of a fluid over a plate is a parabolic with the vertex 202 cm from the plate,
where the velocity is 120 cm/sec. Calculate the velocity gradients and shear stress at a distance of
0,10 and 20 cm from the plate, if the viscosity of the fluid is 8.5 poise.

43.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of diameter 15.10
cm. Both cylinders are 25 cm high. The space between the cylinders is filled with a liquid whose
viscosity is unknown. If a torque of 12.0 Nm is required to rotate the inner cylinder at 100 rpm
determine the viscosity of the fluid.

44.
The dynamic viscosity of oil, used for lubrication between a shaft and sleeve is 6 poise. The shaft is
of diameter 0.4 m and rotates at 190 rpm. Calculate the power lost in the bearing for a sleeve length
of 90 mm. The thickness of the oil film is 1.5 mm.

45.
If the velocity distribution over a plate is given by 2 3 2  y y u  in which U is the velocity in m/s at
a distance y meter above the plate, determine the shear stress at y = 0 and y = 0.15 m. Take dynamic
viscosity of fluid as 8.63 poise.

46.

The diameters of a small piston and a large piston of a hydraulic jack at3cm and 10 cm respectively.
A force of 80 N is applied on the small piston Find the load lifted by the large piston when: a. The
pistons are at the same level b. Small piston in 40 cm above the large piston. The density of the liquid
in the jack in given as 1000 kg/m3

47.
The diameters of a pipe at the sections 1 and 2 are 10 cm and 15 cm respectively. Find the discharge
through the pipe if the velocity of water flowing through the pipe section 1 is 5 m/s. determine also
the velocity at section 2.

48.

The water is flowing through a pipe having diameters 20 cm and 10 cm at sections 1 and 2
respectively. The rate of flow through pipe is 35 lit/sec. the section 1 is 6m above datum. If the
pressure at section 2 is 4m above the datum. If the pressure at section 1 is 39.24 N/cm2 , find the
intensity of pressure at section 2.

49.

In a vertical pipe conveying oil of specific gravity 0.8, two pressure gauges have been installed at A
and B where the diameters are 16 cm and 8 cm respectively. A is 2 m above B. the pressure gauge
readings have shown that the pressure at B is greater than at A by 0.981 N/cm2 . Neglecting all
losses, calculate the flow rate. If the gauges at A and B are replaced by tubes filled with the same
liquid and connected to a U – tube containing mercury, calculate the difference of level of mercury in
the two limbs of the U-tube.

50.

A horizontal Venturimeter with inlet and throat diameters 30 cm and 15 cm respectively is used to
measure the flow of water. The reading of differential manometer connected to the inlet and the
throat is 20 cm of mercury. Determine the rate of flow. Take Cd = 0.98.

51.

A crude of oil of kinematic viscosity of 0.4 stoke is flowing through a pipe of diameter 300mm at the
rate of 300 litres/sec. find the head lost due to friction for a length of 50m of the pipe.

52.
Find the type of flow of an oil of relative density 0.9 and dynamic viscosity 20 poise, flowing through
a pipe of diameter 20 cm and giving a discharge of 10 lps.

53.
A crude of oil of kinematic viscosity of 0.4 stoke is flowing through a pipe of diameter 300mm at the
rate of 300 litres/sec. find the head lost due to friction for a length of 50m of the pipe.



54.
A capillary tube having inside dia 6mm is dipped in CCl4 at 200c. Find the rise of CCl4 in the tube, if
surface tension is 2.67N/m and the specific gravity is 1.594 and contact angle ɵ=60⁰ and specific
weight of water at 200c is 9981N/m^3

55.

An oil film of thickness 10mm is used for lubrication between the two square parallel plates of size
0.9m×0.9m each, in which the upper plate moves at 2m/s required a force of 100N to maintain this
speed. Determine, 1. Dynamic viscosity of oil 2. Kinematic viscosity of oil If the specific gravity of
the oil is 0.95

56.
An orifice meter with orifice dia 15cm is inserted in a pipe of 30cm dia the pressure on the upstream
and downstream of orifice meter is 14.7N/cm^2 and 9.81N/cm^2 respectively. Find discharge (Take
cd= 0.6)

57.
If the velocity distribution of over a plate is given by u = (2/3)Y – Y2 in which ‘U’ is the velocity in
meter per second at a distance ‘Y’ meter above the plate , determine the shear stress at Y=0 and
Y=0.15m the dynamic viscosity of fluid is 8.63 poises.

58.
The velocity distribution over a plate is given by U = (3/4) Y – Y2 where U is the velocity in M/S
and at the depth Y in m above the plate. Determine the shear stress at a distance of 0.3m from the top
of plate. Assume dynamic viscosity of the fluid is taken as 0.95Ns/m^2.

59.
A fluid of specific velocity 0.9 flows along the surface with a velocity U=4Y-8Y^3 M/s where Y is in
m, what is the velocity gradient at the boundary? If the kinematic viscosity is 0.36 S^. What is the
shear stress at the boundary?

60.
The maximum blood pressure in the upper arm of a healthy person is about 120mm of Hg if a vertical
tube open to the atmosphere is connected to the vein in the arm of the person. Determine how high
the blood will rise in the tube. Take the density of blood to be 1050Kg/m3

61.
When a pressure of 20.7MN/M^2 is applied to 1000 lit of a liquid its volume decrease by one lit.
Find the bulk modulus of the liquid and identify this liquid.

62.
Assuming the bulk modulus of elasticity of water 2.07 × 10^6 KN/M^2 at standard atmospheric
condition, determine the increase in pressure necessary to produce one percent reduction in the
volume at the same temp.

63.
15. Calculate the pressure exerted by 5Kg of nitrogen gas at a temperature of 10⁰c When the volume
is 0.4m^3. Also find the volume when the pressure is 3×10^5 N/M^2 and the temp is 100c. Assume
Ideal gas law is applicable.

64.
A pipe containing water at 180KN/m^2 pressure is connected by a differential gauge to another pipe
1.6m lower than the first pipe and containing water at high pressure . If the difference in height of 2
mercury columns of the gauge is equal to 90mm, what is the pressure is the lower pipe?

65.
An orifice meter with orifice dia 15cm is inserted in a pipe of 30cm dia the pressure on the upstream
and downstream of orifice meter is 14.7N/cm^2 and 9.81N/cm^2 respectively. Find discharge (Take
cd= 0.6)

66.
Oil of specific gravity 0.85 issues from a 5cm dia orifice under a pressure 12N/cm^2 .The dia of jet at
vena contract is 4cm and the discharge is 12.5lit/sec. What is co-efficient of velocity?

67.
Oil flow through of 25mm dia orifice under a head of 5.5cm at a rate of 3lit/s. The jet strikes 1.5m

away and 120mm vertically below the centre line of jet. Calculate the co-efficient of velocity,
discharge, contraction.

68.
Find the quantity of water flowing through a Venturimeter size 15cm x 15cm when the differential
manometer connected between the inlet and throat of Venturimeter gives 6cm.

69.
A 250mm pipe carries oil (specific gravity= 0.8) at a velocity of 20m/s. At point A and B of

measurement of pressure and elevation were respectively 100KN/m^2 and 60KN/m^2 , 5m and 8m
respectively for steady flow .Find the loss of head between A and B and the direction of flow.

70.

A Venturimeter with 200mm inlet dia and 100mm throat is laid with axis horizontal and is used for
measuring the flow of oil of specific gravity 0.8 the difference of level in U-tube manometer reads
180mm of mercury, Whist 11520kg of oil is collected through meter is 4min. Calculate the discharge
and Co-efficient of meter.

71. Find the height through which water rises by capillary action in a 2mm bore, if surface tension at the
prevailing temp is 0.075g/cm

72.

Calculate the capillary rise in glass tube of 3mm dia when immersed in mercury take the surface
tension and angle of contact of mercury as 0.52N/m and 1300 respectively .Also determine the
minimum size of the glass tube, if it is immersed in water, given that the surface tension of water is
0.0725N/m and the capillary rise in the tube is not to exceed 0.5mm



73.
Calculate the capillary effect in the glass tube 5mm dia, when immersed in 1)WATER 2)MERCURY
.The surface tension of water and the mercury in contact with air are 0.0725N/m and 0.51N/m
respectively. The angle of contact of mercury is 130.

74.
A 1.9mm dia tube is inserted in to an unknown liquid whose density is 960 kg/m^3 and it is observed
that the liquid is rises 5mm in the tube, making a contact angle of 150. Determine the surface tension
of the liquid.

75.
A capillary tube having inside dia 6mm is dipped in CCl4 at 200c. Find the rise of CCl4 in the tube, if
surface tension is 2.67N/m and the specific gravity is 1.594 and contact angle ɵ=60⁰ and specific
weight of water at 200c is 9981N/m^3

76.

An oil film of thickness 10mm is used for lubrication between the two square parallel plates of size
0.9m×0.9m each, in which the upper plate moves at 2m/s required a force of 100N to maintain this
speed. Determine, 1. Dynamic viscosity of oil 2. Kinematic viscosity of oil If the specific gravity of
the oil is 0.95

77.
Derives Euler’s Equation of Motion and proves the Bernoulli’s equation.

78.
Define the terms: i) Steady and unsteady flows ii) Specific weight

79.
Define the terms: i) Kinematics of flow ii) Uniform and non-uniform flows iii) Rotational    and

irrotational flows

80.
The Velocity Distribution for flow over a flat plate is given by u=(2/3)y-y2, Where u is the point

velocity in metre per second at a distance y metre above the plate. Determine the shear stress aty=0
and y=15 cm. Assume dynamic viscosity as 8.63 poises

81.
A pipe 200mm long has a slope of 1in100 and tapers from 1.2m diameter at thehigh end to   0.6m
diameter at the low end and carries 100litres/sec of oil (Sp.gr.=0.8). If the pressure gauge at the high
end reads 60kN/m², determine i)Velocities at the two ends and ii) pressure at the lower end.

82.
One litre of crude oil weighs 9.6 N. Calculate its Specific weight and density

83.
Define the following i) Compressibility ii) Vapourpressureiii) Capillarity

84.
Two plates are placed at a distance of 0.15mm apart. The lower plate is fixed while the upper plate
having surface area 1.0 m2 is pulled at 0.3nm/s. Find the force and power required to maintain this
speed, if the fluid separating them is having viscosity 1.5 poise.

85.
An oil film of thickness 1.5 mm is used for lubrication between a square plate of size 0.9m ×0.9m
and an inclined plane having an angle of inclination 200. . The weight of square plate is 392.4 N and
its slides down the plane with a uniform velocity of 0.2 m/s. find the dynamic viscosity of the oil.

86.

A pipe 300m long has a slope of 1 in100 and tapers from 1m diameter at the high end to 0.5m at the
low end. The quantity of water flowing is 5400 m3/min. If the pressure at the high end is 49033
N/m², find the pressure at the low end. What is the change in pressure if the head loss between the
two sections is 0.45m of water?

87.
250 liters/sec of water is flowing in a pipe having a diameter of 300mm. If the pipe is bent by 135°
(that is change from initial to final direction is 135°), find the magnitude and direction of the resultant
force on the bend. The pressure of water flowing is 39.24N/cm².



Engineering Thermodynamics

ASSIGNMENT QUESTION

SL.NO ASSIGNMENT DETAILS

1.

Air at a temperature of 15°C passes through a heat exchanger at a velocity of 30
m/s where its temperature is raised to 800°C . It then enters a turbine with the
same velocity of 30 m/s and expands until the temperature falls to 650°C. On
leaving the turbine, the air is taken at a velocity of 60 m/s to a nozzle where it
expands until the temperature has fallen to 500°C. If the air flow rate is 2 kg/s,
calculate a) the rate of heat transfer to the air in the heat exchanger b) the
power output from the turbine assuming no heat loss and c) the velocity at the
nozzle exit, assuming zero heat loss. Take enthalpy of air as h = cp.t where Cp is
the specific heat = 1.005 kJ/kg K and t is the temperature.

2.

Blower handles 1kg/s of air at 20°c and consumes a power of 1SKW. The
inlet and outlet velocities of air are 100m/s and 150m/s respectively. Find
the exit air temperature, assuming adiabatic conditions. Take Cp of air as1.005
KJ /kgK.

3.

one kg of ice at -5 ºC is exposed to the atmosphere which is at 20 º C. The ice
melts and comes into thermal equilibrium with the atmosphere.(a) Determine the
entropy increase of the universe.(b) What is the minimum amount of work
necessary to convert the water back into ice at -5ºC? Cp of ice is 2093 J/kg K and
the latent heat of fusion of ice is 333.3kJ/kg.

4.

In an air compressor ,air flows steadily at the rate of 0.5 kg/s through an air
compressor. It enters the compressor at 6 m/s with a pressure of 1 bar and a specifi
c volume of 0.85 m3/kg and leaves at 5 m/s with a pressure of 7 bar and a
specific volume of 0.16 m3 /kg. The internal energy of the air leaving is 90 kJ/kg
greater than that of the air entering. Cooling water in a jacket surrounding the
cylinder absorbs heat from the air at the rate of 60 kJ/s. Calculate:

(i) The power required to drive the compressor;
(ii) The cross-sectional areas of inlet and output pipes.

5.

In an air compressor, air flows steadily at the rate of 0.5 kg/sec. At entry to the
compressor, air has a  pressure of 105 kPa and specific volume of 0.86 m3 /kg
and at exit of the compressor those corresponding values are 705 kPa and 0.16 m3

/kg. Neglect Kinetic and Potential energy change.The Internal energy of air leaking
the compressor is 95 kJ/kg greater than that of air entering. The cooling water in the
compressor absorbs  60 kJ/sec. of heat from the air. Find power required to derive
the compressor.



SL.NO ASSIGNMENT DETAILS

6.

Determine the work transfer and heat transfer for a system in which a perfect gas
having molecular weight of 16kg/kmol is compressed from 101.3kPa, 20°C to a
pressure of 600kPa following the law pV1.3= Constant. Take specific heat at
constant pressure of gas as 1.7kJ/kgK.

7.

A compressor delivers 720kg of air per hour. Air enters at a velocity of 12m/s
pressure of 1 bar and specific volume of 0.5m3/kg. Leaving at a velocity of 90m/s,
pressure of 8bar  and specific volume of 0.14m3/kg. The increase in enthalpy of air
passing through the air compressor is 150kj/kg and heat loss to the surrounding is
15Kj/s. Find (i) Power required to drive the compressor (ii) Ratio of inlet to out let
pipe diameter.

8.

The gas expanding in the combustion space of a reciprocating engine has an intial
pressure of 50bar and an initial temperature of 1623°C. The initial volume is
50000mm3 and the gas expands through a volume ratio of 20 according to the law
pV1.25= Constant. Calculate (i) the work transfer (ii) Heat transfer in the expansion
process. Take R= 270J/kgK and Cv= 800J/kgK

9.

The power output of an adiabatic steam turbine is 5MW and the state of steam
entering the turbine is pressure 2MPs temperature 400°C, velocity 50m/s elevation
10m. The state of the steam leaving the turbine is pressure 15kPa, dryness fraction
0.9 velocity 180m/s elevation 6m. Determine (i) the change in enthalpy kinetic
energy and potential energy (ii) The work done per unit mass of the steam flowing
through the turbine (iii) The mass flow rate of the steam.

10.

In an air compressor, air flows steadily at the rate of 0.3 kg/sec. At entry to the
compressor, air has a  pressure of 110 kPa and specific volume of 0.86 m3 /kg
and at exit of the compressor those corresponding values are 705 kPa and 0.16 m3

/kg. Neglect Kinetic and Potential energy change.The Internal energy of air leaking
the compressor is 95 kJ/kg greater than that of air entering. The cooling water in the
compressor absorbs  60 kJ/sec. of heat from the air. Find power required to derive
the compressor.

11.

A reversible heat engine operates between two reservoirs at temperatures of 600°c
and 40°c. The engine drives a reversible refrigerator which operates between
reservoirs at temperatures of 40°c and
-20°c. The heat transfer to the heat engine is 2000KJ and net work output of the
combined engine refrigerator plant is 360KJ.Evaluate the heat transfer to the
refrigerant and the net heat transfer to the reservoir at 40°c.

12.

A heat engine is used to drive a heat pump. The heat transfers from the heat
engine and from the heat pump are used to heat the water circulating through the
radiators of a building. The efficiency of the heat engine is 27% and the COP of the
heat pump is 4. Evaluate the ratio of the heat transfer to the circulating water to the
heat transfer to the heat engine.
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13.

A fluid undergoes a reversible adiabatic compression from 0.5MPa. 0.2m3 to
0.05m3 according to the law, PV1.3 =constant. Determine the change in enthalpy,
internal energy and entropy, and the

heat transfer and work transfer during the process

14.

A system at 500 K receives 7200 kJ/min from a source at 1000 K. The temperature of
atmosphere is 300 K. Assuming that the temperatures of system and source remain
constant during heat transfer find out: (i) The entropy produced during heat transfer;
(ii) The decrease in available energy after heat transfer

15.

Two kg of air at 500 kPa, 80°C expands adiabatically in a closed system until
its volume is doubled and its temperature becomes equal to that of the
surroundings which is at 100 kPa, 5°Cfor this process, determine
the maximum work, the change in availability and, the irreversibility. For air taken,
Cv = 0.718 kJ/kg K, u = Cv T Where Cv is constant and Pv = mRT where P is
pressure in kPa, V volume in m", 'm' mass in kg, R a constant equal to 0.287 kJ/kg
K and Temperature in K.

16.

A fluid undergoes a reversible adiabatic compression from 4bar 0.3m3 to 0.08m3

according to the law pV1.3=C. Determine the change in enthalpy, the change in
internal energy and change in entropy.

17.

If three Carnot engines of same efficiency connected in series such that the 1200K
reservoir supplies 2400kJ of heat and 150K reservoir receives 300kJ of heat, find out
the intermediate temperature, the efficiency and the work output of all the engine.

18.

Air flow through an adiabatic compressor at 2kg/s. The inlet conditions are 100kPa
and 310K and the exit conditions are 700kPa and 560K. Consider T0 to be 298K.
Determine the change in availability and the irreversibility.

19.

Air expands through a turbine from 500kPa, 520°C to 100kPa, 300°C. During
expansion 10kJ/kg of heat is lost to the surrounding which is at 98kPa, 20°C.
Neglecting the kinetic and potential energy changes determine per kg of air. (i) The
decrease in availability (ii) The maximum work (iii) The irreversibility

20.

A fluid undergoes a reversible adiabatic compression from 0.5MPa. 0.2m3 to
0.05m3 according to the law, PV1.3 =constant. Determine the change in enthalpy,
internal energy and entropy, and the

heat transfer and work transfer during the process
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21.
Draw p-v, T-s and h-s diagram of Rankine cycle used in power plants and derive a
formula for the cycle efficiency

22.

A fluid having a temperature of 150°C and a specific volume of 0.96 m3 /kg at
its initial state expands at constant pressure, without friction, until the volume is
1.55 m3 /kg. Find, for 1 kg of fluid, the work, the heat transferred, and the final
temperature if a) the fluid is air b) the fluid is steam.

23.

A vessel of volume 0.04m3 contains a mixture of saturated water and
saturated steam at a temperature of 250°C. The mass of the liquid present is 9
kg. Find the pressure, the mass, the specific volume, the enthalpy, the entropy and
the internal energy.

24.

A piston -cylinder device operates 1 kg of fluid at 20 atm. pressure. The initial
volume is 0.04m3 . The fluid is allowed to expand reversibly following the process
PV 1.45 = constant so that the volume becomes double. The fluid is then cooled at
constant pressure until the piston comes back to the original position. Keeping the
piston unaltered. Heat is added reversibly to restore it to the initial
pressure. Draw the PV diagram and calculate the work
done in the cycle.

25.

In a steam power plant the condition of steam at inlet to the steam generator is 20
bar and 300°C and the condenser pressure is 0.1  bar. Two feed water heaters
operate at optimum temperature Determine: (a) the quality of steam at turbine
exhaust, (b) net work per kg of steam, (c) cycle efficiency and (d) the stream
rate. Neglect the pump work.

26.

A steam turbine is fed with steam having an enthalpy of 3100 kJ/kg. It moves out
of the turbine with an enthalpy of 2100 kJ/kg. Feed heating is done at a pressure of
3.2 bar with steam enthalpy of
2500 kJ/kg. The condensate from a condenser with an enthalpy of 125 kJ/kg
enters into the feed heater. The quantity of bled steam is 11200 kg/h. Find the
power developed by the turbine. Assume that the water leaving the feed heater is
saturated liquid at 3.2 bar and the heater is direct mixing type. Neglect pump
work.
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27.

A vessel of 6 m3 capacity contains two gases A and B in proportion of 45 per cent
and 55 per cent respectively at 30°C. If the value of R for the gases is 0.288 kJ/kg
K and 0.295 kJ/kg K and if the total weight of the mixture is 2 kg, calculate: (i) The
partial pressure; (ii) The total pressure, (iii) The mean value of R for the mixture

28.

In a single heater regenerative cycle the steam enters the turbine at 30 bar, 400°C
and the exhaust pressure is 0.10 bar. The feed water heater is a direct - contact type
which operates at 5 bar. Find
(i) the efficiencyand the steam rate of the cycle (ii) the increase in mean temperature
of heat addition, efficiency and steam rate as compared to the Rankine cycle (with
out regeneration) Neglect pump work

29.

One kg of steam is contained in an elastic balloon of spherical shape which supports
an internal pressure proportional to its diameter. The initial condition of steam is
saturated vapour at 110°C. Heat is transferred to steam until pressure reaches 200
kPa. Determine: final temperture, heat transfer

30.

3kg of steam at 18bar occupy a volume of 0.2550m3. During a constant volume
process, the heat rejected is 1320kJ. Determine final internal energy also find initial
dryness and workdone.

31.
A cylinder with piston contains steam at 8bar and 435°C. if it is cooled to 200°C at
constant pressure, calculate the heat and work transfer per kg and their directions.

32.

A vessel of capacity 3m3 contains 1kg mole of N2 at 90°C (i) Calculate pressure and
the specific volume of the gas (ii) If the ratio of specific heats is 1.4 evaluate the
values of Cp and Cv (iii) Subsequently the gas cools to the atmospheric temperature of
20°C then evaluate the final pressure of gas.

33.

CO2 flows at a pressure of 10bar and 180°C into a turbine locates in a chemical plant,
and there it expands reversibly and adiabatically to a final pressure of 1.05bar.
Calculate the final specific volume, temperature and increase in entropy. Neglect
change in velocity and elevation if the mass flow rate is 6.5kg/min, evaluate the heat
transfer rate from the gas and the power delivered by the turbine assume CO2 to be a
perfect gas and Cv= 0.837 kJ/kgK.

34.
Derive the 4 Maxwell's Relations.

35.
Deduce vander waals equation of state and explain its importance.
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36.
Determine change of Internal Energy and change of entropy when the gas obeys
Vander Waal's equation.

37. Derive the clausisu claperyon equation.

38. Explain the significance of Joule-Thomson coefficient

39.
Explain the principle of corresponding state and the use of compressibility chart.

40. Derive Tds relation in terms of change in T and V.

41.
Derive the clasius claperyon equation.

42.
Discuss about various psychometric processes used in engineering applications
with schematic diagrams.

43.

Atmospheric air at 1.0132 bar has a DBT of 32°c and a WBT of 26°c.
Compute a)the partial pressure of water vapour, b)the specific humidity, c)the
dew point temperature, d)the relative humidity, e)degree of saturation, f)density
of air in the mixture , g)density of the vapour in the mixture and h)the enthalpy
of the mixture.

44.

Air at 20°c, 40% RH is mixed adiabatically with air at 40°c, 40%RH in the
ratio of 1kg of the former with 2 kg of the latter (on dry basis). Find the final
condition of air.

45.

Water at 30°C flows into a cooling tower at the rate of 1.15 kg per kg of air. Air
enters the tower at a dbt of 20°C and a relative humidity of 60% and leaves it at
a dbt of 28°C and 90% relative humidity. Make - up water is supplied at 20°C.
determine The temperature of water leaving the tower, The fraction of water
evaporated, and Approach and range of the cooling tower.
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