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rd 

Semester Regular Examination 2016-17 

Applied Thermodynamics 
BRANCH(S):MANUFAC, MANUTECH, PE 

Time: 3 Hours 
Max Marks: 100 
Q.CODE:Y525 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 

 a) An Isentropic process is (a) always reversible, (b) always irreversible 
(c)may be reversible or irreversible (d) neither reversible or irreversible 

 

 b) Which  of  the  following  is  not  an  air  standard  cycle  (a)  Otto  cycle  (b) 
Diesel cycle (c) Rankine cycle (d) None of the above 

 

 c) Reciprocating  compressor  is  (a)  a  positive  displacement  machine  (b) 
an axial displacement machine (c) a dynamic action machine (d) none 
of the above 

 

 d) Which of  the  following  statement  is  true  for  Cochran boiler    (a)  Water 
tube boiler (b) Fire tube boiler (c) Used in large thermal power plant (d)  
All of the above 

 

 e) The  steam  leaves  the  nozzle  (a)  Low  pressure  and  high  velocity  (b) 
high  pressure  and  low  velocity  (c)  high  pressure  and  high  velocity  (d) 
low pressure and low velocity 

 

 f) Degree of  reaction  is  given  by (a)Heat  drop  in  moving  blades / total 
heat drop in the stage (b) Heat drop in fixed blades / total heat drop in 
the stage (c) Heat drop in moving blades / Heat drop in fixed blades (d)  

 total heat drop in the stage / Heat drop in fixed blades 
 

 

 g) What is use of the air pumps in the condenser? (a) Remove water (b) 
Air leaking in the condenser and to maintain the vacuum.(c) Maintain 
atmospheric pressure and the condenser.(d) Both (a) & (b). 

 

 h) Which  of  the  following  is  a  case  of  steady  state  heat  transfer(a)IC 
engines  (b)  heating  of  buildings  in  winter  (c)  air  prehaters  (d)  none  of 
the above 

 

 i) The household refrigerator operates in a  (a) reversed Carnot cycle (b) 
reversed  Brayton  cycle  (c)  absorption  refrigeration  cycle  (d)  ordinary 
vapour compression refrigeration cycle  

 

 j) Engines fitted  in  large  ships  are  generally  (a)  Two  stroke  petrol 
engine(b) two stroke diesel engine (c) four stroke petrol engine (d) four 
stroke diesel engine. 
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Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Define second law efficiency? State its importance.  
 b) Define  indicated  power  and  brake  power?  State  one  of  the  relation 

between them. 
 

 c) Define Free Air Delivered(FAD).State its importance in reciprocating air 
compressor. 

 

 d) What  is  a  boiler  mounting?  Name  two  boiler  mountings  with  their 
function. 

 

 e) Distinguish between an impulse turbine and a reaction turbine  
 f) Define  isentropic  efficiency  of  a  steam  nozzle.  Represent it  on  a  T-S 

diagram. 
 

 g) What  is  a  hermetically  sealed  compressor?  State  its  advantage  from 
users view point. 

 

 h) Define the vacuum efficiency of a condenser? What is its importance?  
 i) Write the energy balance equation for discharging of a gas cylinder.   
 j) Define emissive power and emissivity.  
    
  Part – B (Answer any four questions)  

Q3 a) A diesel engine develops 10 kW. Its indicated thermal efficiency is 32% 
and mechanical efficiency is 78%. Estimate the fuel consumption of the 
engine  (i)  in  Kg  per  hour  (b)  liter  per  hour  (c)  Indicated  specific  fuel 
consumption.  and  (d)  specific  fuel  consumption.  Heating  value  and 
density of the fuel is 43MJ/Kg and 830 kg/m

3
. 

 

(10) 

 b) What is valve timing diagram? Draw the valve timing diagram for a four 
stroke  petrol  engine  and  discuss  the  effect  of  engine  speed  on  the 
opening and closing of valves. 

(5) 

    
Q4 a) A single stage double  acting  air  compressor takes  up  ambient air and 

delivers the same at 7.5 bar. The temperature and pressure at the end 
of the suction stroke are 1bar and 250C. When the compressor runs at 
310  rpm,  it  delivers  2.2  m3  of  free  air  per  minute.  If  the  clearance 
volume  is  5%  of  the  stroke  volume.  determine  the  (i)  volumetric 
efficiency, (ii) diameter and stroke of the cylinder if stroke is 1.5 times of 
the  diameter.(iii)  indicated  power  of  the  compressor  and  (iv)  brake 
power if mechanical efficiency is 85%. 
Take  index  of  compression  =  1.25  and  index  of  expansion  =  1.3, 
ambient air: 1.03bar and 20

0
C. 

 

(10) 

 b) What  are  the  limitations  of  single  stage  compression?  State  different 
methods  used  to  improve  the  volumetric  efficiency  of  a  multistage  air 
compressor. 

(5) 

    
Q5 a) How  the  quality  of  sampled wet  steam  is  measured?  Name  different 

methods of measurement. 
 
During  a  test  conducted  to  measure  the  dryness  fraction  of  steam  by 
separating  and  throttling  calorimeter,  the  following  observations  were 
taken; 

(10) 
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Water  separated  =  2  kg, steam  discharged  from  the  throttling  
calorimeter  =  20.5  kg,  temperature  of  steam  after  throttling  =  110

0
C, 

initial  pressure  =  11  bar  gauge,  barometer  =  760  mm  of  Hg,  final 
pressure = 28 mm Hg. Estimate the quality of steam sampled. 
 

 b) How boilers are classified? Draw a neat sketch and explain the working 
of a Babcock and Wilcox boiler. 

(5) 

    
Q6 a) An adiabatic steam nozzle is to be designed for a discharge rate of 10 

kg/s of steam from 10 bar and 400 
0
C to a back pressure of 1 bar. The 

nozzle efficiency is 0.92 and the frictional loss is assumed to occur only 
in  the  divergent  portion.  Assume  a  critical  pressure  ratio  of  0.5457. 
Determine the throat and exit area. 

(10) 

 b) Compare SI and CI engine and explain the working principles of a two 
stroke compression engine. 

(5) 

    
Q7 a) Steam  issues  from  the  nozzles  of  de  level  turbine  with  a  velocity  of 

1200m/s. The nozzle angle  is 200, the mean blade velocity is 400 m/s 
and the inlet and outlet angles of blades are equal.The mass of steam 
flowing  through  the  turbine  is  900kg  per  hour.  Calculate  the  (i)  blade 
angle,  (ii)  the  relative  velocity  of  the  steam  entering  the  blades,  (iii) 
tangential  force  on  the  blades,  (iv)  power  developed  and  (v)  blade 
efficiency. Assume k = 0.8. 
 

(10) 

 b) Why  compounding  is  recommended  in  steam  power  plants?  Explain 
the velocity and pressure compounding with the help of a neat sketch. 

(5) 

    
Q8 a) Estimate  the heat  infiltration through  wall  in  24  hours, if the interior of 

the  cold  room  is  maintained  at  a  temperature  of  00C  and  the  outside 
temperature is 20

0
C.Thermal conductivities for brick, cork and wood are 

0.93, 0.044 and o.175 watt/m-K respectively. What will be the interface 
temperature? 
 

(10) 

 b) Derive an expression for one dimensional heat transfer across a slab. (5) 
    

Q9 a) Explain  with  the  help  of  a  neat  sketch  the  vapour  absorption 
refrigeration cycle and derive the general expression for its COP. 
 

(10) 

 b) Define  availability  and  explain  the statement  that  entropy  generation 
during any process of a system is always positive. 

(5) 
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