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1. a)
Define zeroth law of thermodynamics. Explain how it is basis for the temperature measurement.

    b) 
Differentiate between intensive and extensive properties. Give examples in each case.

2. a)
Derive the continuity equation.

 b)
Show that heat transfer during the polytrophic process is ((( - n) / (( - 1)( X polytrophic work done.

3. 
Air is compressed from a pressure of 1 bar and a temperature of 21(C to a pressure of 2 bar and temperature of 38(C. For this process.

a) Determine change in entropy.

b) Determine whether heat is added or removed or is it zero.

c) Also calculate the final temperature if the process were isentropic.

d) Sketch process for part (c) on a T-s plane.

4. a)
Distinguish between available energy and availability.



 b)
Air at 1 bar and 30(C is heated in a reversible manner at constant pressure until its temperature reaches 205 (C. How much of the heat added is available energy (per kg of air heated) if the lowest sink temperature is 4(C.  Also prove the formula used in this calculation.


5. a)
Define cut-off ratio. How does it affect the thermal efficiency of a Diesel cycle?


b) 
An ideal diesel engine has a compression ratio of 20 and uses air as the working fluid.  The state of air at the beginning of the compression process is 95kPa and 20oC.  If the maximum temperature in the cycle is not to exceed 2200K, determine the thermal efficiency and the mean effective pressure.  Assume constant specific heats for air at room temperature.



6. a)
What is capillarity? What are the reasons for its presence?

    b)
The relative density of a fluid is 1.26 and its dynamic viscosity is 1.5 Pascal second. Calculate its specific weight and kinematic viscosity.

7. a)
When do you say the flow is  rotational or irrotational ? Give suitable examples?

    b)
A stream function is given by (= x3 – y3 . Show that the flow can not be a potential flow.

8. a)
A liquid is flowing through a pipe line.  Show that the accelerating force on the mass of liquid between two sections of the pipe is equal to the product of mass flowing per second and the change in velocity.

    b)
A pipe 300 m long has a slope of 1 in 100 and tapers from 1.20m diameter at the high end to 0.6m diameter at the low end.  The rate of flow of water through the pipe is 0.10 cumecs. If the pressure at the high end is 0.75 kg/cm2, find the pressure at the low end.   Neglect losses.
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1. 
A new temperature scale in degrees N is to be defined. The boiling and freezing points on this scale are 400o N and 100oN respectively.  (a) Correlate this with (i) Centigrade scale and (ii) Fahrenheit scale.  (b) What will be the reading on new scale corresponding to 60oC?

2. a)
Define internal energy of a system and show that it is a property of the system.

    b)
Derive an expression for finding the work done during a polytrophic process.

3. a)
State the corollaries of II law of thermodynamics.

b)
A perfect gas(air) is cooled in a cylinder-piston arrangement reversibly at constant pressure from a temperature of 200(C to 30(C . Calculate the change of entropy per kg of air.


4. 
Starting from first law and using second law derive the Gibb’s equations and hence deduce the Maxwell’s relations.

5. 
Dry saturated steam is produced at a pressure of 4.0Mpa.  The condenser pressure is 2.5kPa.  The power to be delivered is 500MW.  Determine for both the Carnot and Rankine cycles rate of steam flow, rate at which heat must be supplied and the cycle efficiency.  Neglect the work of the boiler feed pump in the Rankine cycle.


6. a)
Derive the equation for capillarity rise or depression in a small tube depressed in a fluid .

b)
Carbon tetrachloride has a dynamic viscosity of 9.67 X 10-4 Pa- sec and a kinematic viscosity of 6 X 10 –7 m2 / sec. Determine its relative density and specific weight.

7. a)
Distinguish between laminar flow and turbulent flow . What is the criterion to distinguish between the two types of flow?

 b)
The stream function in a two dimensional flow is (= 6x- 4y + 7xy. Verify whether the flow is irrotational. Determine the expression for velocity potential.

8. a)
State the momentum equation.  How will you apply momentum equation for determining the force exerted by a flowing liquid on a pipe bend?

     b)
A 30 cm diameter pipe carries water under a head of 20 m with a velocity of 3.5m/sec.  If the axis of the pipe turns through 45
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, find the magnitude and the direction of the resistant force at the bend.
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1. a)
What do you mean by the system? Discuss types of systems with one example each.

    b)   
What is the difference between heat and energy?

    c)
Explain what do you mean by thermodynamic equilibrium.

2. a)
Differentiate between the flow work and non flow work by drawing a PV diagram.

 b)
State the different forms of the first law & explain in detail the throttling process.

3. a)
Enunciate the two classical statements of second law of thermodynamics.

b)
One kg of water is heated at a constant pressure of 0.7 MPa. The boiling point is 164.97(C and the latent heat of evaporation is 2066.3kJ/kg. If the initial temperature of water is 0(C, find the increase in entropy of the water if the final state is dry saturated steam. Assume for liquid water Cp = 4.2 kJ/kgK.

4. a)
Prove that irreversibility is created (entropy generated) whenever heat transfer with finite temperature difference occurs.





 b)
Explain the significance of entropy.

5. a) 
Show the ideal Rankine cycle with three stages of reheating on a T-s diagram.  Assume the turbine inlet temperature is the same for all stages.  How does the cycle efficiency vary with the number of reheat stages?




b) 
Steam is produced at 19.5MPa, 560oC.  The condenser pressure is 2.5kPa.  Assume ideal conditions in the turbine and neglect the pump work.  Determine the thermal efficiency.


6. a)
Define poise and stoke as applied to viscosity property of fluids.

    b)
A flat plate 60 Cm X 120 Cm has to slid on an oil film of viscosity 1.04 X 10-1 Pa-sec. The thickness of the film is 3 mm. What force is required to drag the plate at 3m / sec?

7. a)
Derive the equation of continuity for three dimensional flow.

b)
Does the velocity distribution u = -x, v=2y and w = 2-z, which represents incompressible fluid flow, satisfy the continuity equation.

8. a)
Define moment momentum equation.  Where this equation is used.  What is the difference between momentum equation and impulse momentum equation?

    b)
A pipe of 20 cm diameter conveying 0.18 cumecs of water has a 90
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bend in a horizontal plane.  The pressure intensities at inlet and out let of the bend are          3 kg/cm2 and 2.9 kg/cm2.  Find the resultant force exerted by water on the bend.
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1. a)
Differentiate between Microscopic and Macroscopic point of view.

    b)
Prove that the difference between specific heat at constant pressure and specific heat at constant volume is gas constant.

    c)
Explain what do you mean by thermal equilibrium.

2. a)
Derive the governing equation for the adiabatic process.

 b)
Explain joules experiment in detail.

3. a)
Prove the Clausius inequality and hence prove that property entropy exist. 

b)
The volume of one kg air increases from 0.5 m3 to 1.3 m3 while its pressure decreases from 1MPa to 0.25 MPa during a process. Then 100 kJ of heat is added to it in a constant pressure process. Calculate the entropy change for the whole events. Assume for air Cp= 1.005 kJ/kg.K and R = 0.287 kJ/kg.K.

4. a)
Explain third law of Thermodynamics.

 b)
A tank holds 1 kg of air at 100 kPa, 40(C, and another tank holds 1 kg of air at 200 kPa, 40(C. The atmosphere is at 100 kPa, 20(C. In which tank is the stored energy is greater? Determine the availability of the air in each tank.


5. a) 
Explain the various methods by which the efficiency of the Rankine cycle can be increased.




   





b) 
Consider a 300MW steam power plant which operates on a simple ideal Rankine cycle.  Steam enters the turbine at 10MPa and 500oC and is cooled in the condenser at a pressure of 10kPa.  Show the cycle on a T-s diagram with respect to saturation lines, and determine the quality of steam at the turbine exit, the turbine efficiency of the cycle and the mass flow rate of the steam.


6. a)
Distinguish between gauge pressure and absolute pressure.

    b)
A square flat plate of 1500 sq cm slides on oil of viscosity 0.75 Pa-sec. What force is required to drag the plate at a uniform velocity of 1.8 m /sec  if the separating film is 2mm thick.

7. a)
Define stream function. What is its significance in the analysis of fluid flow?

b)
A certain flow pattern has a velocity potential ( = 12x2 ( 3y-4). Determine the stream function and the velocity at (4,5).

 8. a)
State the momentum equation.  How will you apply momentum equation for determining the force exerted by a flowing liquid on a pipe bend?

     b)
A 45
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 reducing bend is connected in a pipe line, the diameters at the inlet and outlet of the bend being 40cm and 20 cm respectively.  Find the force exerted by water on the bend if the intensity of pressure at inlet of bend is 21.58 N /cm2.  The rate of flow of water is 500 lit/sec.
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