Code No.RR-220801
II  B.Tech.  II Semester Regular  Examinations, April/May-2004

MECHANICAL ENGINEERING

(Chemical Engineering)

Time: 3 hrs.







Max. Marks:80

Answer any Five questions 

All questions carry equal marks

---
1 a)
Explain the concept of temperature and equality of temperature.

b) 
Prove that  Kelvin-planck statement and Clausius statement of Second law of thermodynamics are equivalent.


2)  
Two reversible heat engines A and B are arranged in series with A rejecting heat directly to B through an intermediate reservoir. Engine A receives 250 kJ of heat from a reservoir at 421( C, and engine B is in thermal communication with a sink at  4.4( C. If the work out put of A is twice that of B find (a) the intermediate temperature between A and B, (b) the efficiency of each engine and (c) the heat rejected to the cold sink.


3) 
The compression ratio of an air standard dual cycle is 18 and the temperature and pressure before the compression are 320 K and 0.12 Mpa respectively. The pressure ratio for the constant volume part of the heating process is 1.5:1. The volume ratio for the constant pressure part of the heating process is 1.2 :1. Determine (a) the thermal efficiency and (b) the mean effective pressure
4 a) 
What are the factors to be considered while selecting a boiler?


b) 
A steam power plant is supplied with dry saturated steam at a pressure of 15 bar and exhausts into a condenser at 0.1 bar. Calculate the rankine efficiency by using steam tables. 


5 a)  
What are the advantages of closed cycle gas turbine over open cycle gas turbine
    b) 
With reference to a rocket engine explain the following terms:

i) Thrust


ii) 
Effective jet exit velocity

iii) Propulsive efficiency 
iv)
Specific impulse
6 a) 
Derive an expression for the isothermal efficiency of a compressor in terms of the pressure ratio.



b) 
A compressor compresses air from 100kPa to 700kPa.  The clearance volume is 2.13litres and compression and expansion are polytropic with n=1.3 for each.  If the volumetric efficiency of the compressor be 80%, determine the swept volume and the diameter of the cylinder.  Assume a stroke length of 300mm.



7.a)
Obtain an expression for length of belt in an open belt drive.
   b)      Discuss briefly various types of belts used for the transmission of power.
8 a) 
Give the merits and demerits of roller bearings over the slipper bearings.
b)
The parallel shafts, about 60 cm apart, are to be connected by spur wheels – one shaft is to run at 450 rpm and the other at 150 rpm. If the circular pitch is to be 25mm, find out the number of teeth  on the wheels, diameter of the wheels and exact distance between them. 
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1.a) 
Distinguish between closed system, open system and isolated system with suitable examples.

   b) 
Discuss the concept of continuum in thermodynamics
2 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  

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 determine

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

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

4. a) 
With the help of T-s and p-v diagrams explain simple rankine cycle 

b)
A steam turbine is supplied with steam having an enthalpy of 3000 kJ/kg. It moves out of the turbine with an enthalpy of 2100 kJ/kg. Feed water heating is done at a pressure of 3.2 bar with steam enthalpy of 2500 kJ/kg. The condensate with an enthalpy of 125 kJ/kg enters into the feed water heater. The quantity of bled steam is 11200 kg/hr. Find the power developed by the turbine. Assume the water leaving the feed water heater is saturated at 3.2 bar and the heater is direct mixing type. 


5 a) 
Enumerate the differences between open cycle gas turbine plant and closed         
cycle turbine plant.
     b) 
Explain briefly with a sketch the working principle of a jet propulsion unit

6 a) 
Explain the terms effective swept volume and displacement volume of the compressor.  

b) 
A double acting compressor takes in air at 100kPa and delivers it to the receiver at 1000kPa.  The speed is 200rpm, diameter is 150mm and stroke length is 220mm.  Calculate the capacity of the motor required.

7.a)
Obtain an expression for length of belt in an crossed belt drive
   b)
Explain the following terms used in belt drives: (i)  slip   (ii) creep

8 a) 
What are the various types of roller bearings? Explain in brief


b)
The parallel shafts, about 60 cm apart, are to be connected by spur wheels – one shaft is to run at 360 rpm and the other at 120 rpm. If the circular pitch is to be 25mm, find out the number of teeth on the wheels diameter of the wheels and exact distance between them.   
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1.a) 
Explain the terms state, path, process and cyclic process
   b) 
What do you mean by reversible and irreversible processes? Give examples.

2. a) 
State and prove Clausius inequality and hence deduce that the property entropy exist.

b) 
A closed system consists of 1kg of air which is initially at 1.6 bar and 67(C. The volume doubles as the system undergoes a process according to the law                   pV 1.2 = Constant. Find the work done, heat transfer and change in entropy.


3  a) 
Draw neatly the sequences of operation of Carnot engine on p-v and T-s diagrams. Show that the entropy change during the cycle is zero


b) 
CO2 gas is contained in 1.0 m3 tank initially at 1.2 bar and 300 K. The temperature is increased by 400K by (i) stirring with a paddle wheel and (ii) heat supply from a reservoir. Find the initial and final availabilities of the gas. Which method of heating is better from the thermodynamic point of view?  

4. a) 
Write down the advantages of high pressure boilers.

    b) 
What is the purpose of Draught system in a boiler? Mention the types of draught.


5 a) 
Why the performance of a real gas turbine cycle differ from that of an Ideal cycle
   b) 
Describe with a schematic diagram the working principle of turbo-jet propulsion.

6 a) 
Describe with a neat sketch the working of a single acting, single stage compressor.

b) 
A single acting compressor has zero clearance, stroke of 20cm and piston diameter 15cm.  When the compressor is operating at 235rpm and compressing air from 10N/cm2, 25oC to 41N/cm2, find (i) the volume rate of air handled and (ii) the ideal  power required.
7.a) 
Derive an expression for the ratio of tensions for a flat belt passing over a pulley
   b)      Enumerate the differences between belt, rope drives 
8.a) 
Discuss the  applications of ball and roller bearings 
   b)
The parallel shafts, about 60 cm apart, are to be connected by spur wheels – one shaft is to run at 240 rpm and the other at 80 rpm. If the circular pitch is to be 25mm, find out the number of teeth  on the wheels diameter of the wheels and exact distance between them. 
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1.a) 
Discuss the macroscopic and microscopic point of view of thermodynamics
   b) 
State the different forms of the first law and explain in detail the throttling 
process.

2.a) 
Explain : “Available energy”  “Availability” and “Irreversibility.


   b) 
Air is cooled reversibly at constant pressure of 100 kPa in a cylinder-piston arrangement from a temperature of 200 (C to a temperature of 30 (C. Calculate the work done, heat transfer and change in entropy per kg of air. For air R= 0.287 kJ/kgK and ( = 1.4
3 a) 
Obtain expressions to find entropy change for a system of ideal gas in terms of pressure, temperature and volume during any process.


b) 
One kg of air is compressed according to the law pv1.25 = C from a pressure of 105 kPa and temperature of 18(C to a pressure of 1680 kPa. Calculate the temperature at the end of compression, the heat received or rejected by the air and change in entropy. Assume for air Cp= 1.005 kJ/kg.K and R = 0.287 kJ/kg.K 


4. a) 
Explain in detail about any two boiler accessories.


    b) 
A turbine is supplied with steam at a pressure of 32 bar and a temperature of 410(C. The steam then expands isentropically to a pressure of 0.08 bar. Find the dryness fraction at the end of expansion and thermal efficiency of the cycle. If the steam is reheated at 5.5 bar to a temperature of 395(C and then expanded isentropically to a pressure of 0.08 bar, what will be the dryness fraction and thermal efficiency of the cycle? 



5 a) 
What are the advantages and disadvantages of closed cycle gas turbines ?
b) 
What do you mean by jet propulsion? Explain the various devices in a jet propulsion unit.

6 a) 
Explain the terms ‘effective swept volume’ and ‘displacement volume’ of the compressor.  


b) 
Air enters the low pressure stage of a two stage compressor at 1atm and 25oC.  The LP cylinder diameter is 30cm and stroke is 37.5cm, while the HP cylinder has these values as 15cm and 37.5cm respectively.  Air enters HP cylinder at 32oC.  Neglect clearance and determine the pressure of air entering HP cylinder.


7.a)
Derive the condition for the maximum power transmitted by a belt 
   b)
Discuss the relative merits and demerits of belt and rope drives.
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8 a) 
What is a bearing? How are bearings are classified? Discuss briefly.

b)
The parallel shafts, about 60 cm apart, are to be connected by spur wheels – one shaft is to run at 300 rpm and the other at 100 rpm. If the circular pitch is to be 25mm, find out the number of teeth  on the wheels diameter of the wheels and exact distance between them. 
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