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1. What are the various types of nozzles and their functions? 

Nozzle is a duct of varying cross-sectional area in which the velocity increases 

with the corresponding drop in pressure. 

 

2.  What are the effects of friction on the flow through a steam nozzle? 

1. The final fraction of the steam is increased as the part of the kinetic energy gets 

converted into heat due to friction and absorbed by steam with increase in enthalpy. 

2.  The expansion is no more isentropic and enthalpy drop is reduced thereby 

resulting in lower exit velocity. 

3. The specific volume of steam is increased as the steam becomes drier due to this 

frictional reheating. 

 

3. Define nozzle efficiency and critical pressure ratio. 

Nozzle efficiency: It is defined as the ratio of actual enthalpy drop to the isentropic 

enthalpy drop 

Nozzle efficiency = Actual enthalpy drop / Isentropic enthalpy drop 

 

Critical pressure ratio:  There is only one  value of the  ratio   (P2/P1) 

 

which produces maximum discharge from the nozzle. The ratio is called critical pressure 

ratio. 

Critical pressure ratio P2 /P1 = (2/n+1) 
n/n+1

 

Where, 

P 1= Initial pressure P 

2= Throat pressure. 
 

4. Explain the phenomenon of super saturated expansion in steam nozzle. or What is 

Meta stable flow? 

When   the   supersaturated   steam   is   expanded   in   the   nozzle,   the 

condensation should occur in the nozzle. Since the steam has a great velocity, the 

condensation does not take place at the expected rate. So the equilibrium between the liquid 

and vapour phase is delayed and the steam continues    to expand in a dry state. 

The steam in such set of condition is said to be supersaturated or meta stable flow. 

 
  



 

5.  What  are  the  conditions  that  produce  super  saturation  of  steam  in nozzles? 

When the superheated steam expands  in the  nozzle, the   condensation 

will occur in the nozzle. Since, the steam has more velocity, the condensation will not 

take place at the expected rate. So, the equilibrium between the liquid and vapour phase is 

delayed and the steam continues to expand in a dry state. 

The steam in such set of condition is said to be supersaturated or meta stable flow. 

 

6. What are the effects of super saturation in a steam nozzle? 

The  following  effects  in  a  nozzle  on  steam,  in  which  super  saturation occurs, 

may be summarized as follows. 

1. The dryness fraction of the steam is increased. 

2. Entropy and specific volume of the steam are increased. 

3. Exit velocity of the steam is reduced. 

4. Mass of stream discharged is increased. 

 

7. What are the differences between supersaturated flow and isentropic flow 

through steam nozzles? 

 

Supersaturated flow Isentropic flow 

1. Entropy is not constant Entropy is constant 

2.   Reduce   in   enthalpy   drop 

. 

No reduce in enthalpy drop 

3. We cannot use mollier diagram 

to solve problems 

We  can  use  mollier diagram to 

solve problems. 

 

8. The critical pressure ratio initially dry saturated steam is. 

P2 /P 

1=0.577 

9. The critical pressure ratio for initially super-heated steam  is _ 

    as compared to initially dry saturated steam. 

Less. 

10. When the backpressure of a nozzle is below the designed value of pressure 

at exit of nozzle, the nozzle is said to be               _ 

Under damping. 
 
  



 

11. What is a steam turbine? 

Steam turbine is a device which is used to convert kinetic energy of steam 

into mechanical energy. 
 

12. What is the fundamental difference between the operation of impulse and 

reaction steam turbines? 
 

Impulse Turbine Reaction turbine 

1.        It   consists   of   nozzles and 

moving blades. 

It   consists   of   fixed   blades   and 

moving blades. 

2.     Pressure drop occurs only in 

nozzles not in moving blades. 

Pressure drop occurs in fixed as well 

as            moving blades. 

3.     Steam strikes  the blades with 

kinetic energy. 

Steam   passes   over   the   moving 

blades   with   pressure   and   kinetic 

energy. 

4.    It  has constant blade channels 

area. 

It has varying blade channels area. 

 

5.    Due to  more pressure drop per blade, 

number of stages required is less. 

 

Number of stages required is more due 

to more pressure drop. 

 

13. Explain the need of compounding in steam turbines. (Or) Explain the purpose of 

compounding in steam turbines. 

In  simple  impulse  turbine,  the  expansion  of  steam  from  the  boiler pressure  to  

condenser  pressure  takes  place  in  a  single  stage  turbine.    The velocity  of  steam  at  the  

exit  of  turbine  is  very  high.  Hence, there is a considerable loss of kinetic energy (i.e. about 

10to 12%). Also the speed of the rotor is very high (i.e. up to 30000rpm). There are several 

methods of reducing this speed to lower  value.  Compounding is a method of absorbing  the  jet 

velocity in stages when the steam flows over moving blades. 
 

14. What are the different methods of compounding? 

1. Velocity compounding 

2. Pressure compounding 

3. Pressure-velocity compounding 
 

15. What is meant by carry over loss? 

The velocity of steam at exit is sufficiently high thereby resulting in a kinetic 

energy loss called "Carry over loss" or "Leading velocity loss" 

  



 

16. What is a Gas turbine? How do you classify. 
Gas turbine is an axial flow rotary turbine in which working medium is gas.  

Classification of gas turbine. 

1. According to the cycle of operation 

a) Open cycle b) closed cycle and c) semi – closed cycle. 

2. According to the process 

a) Constant volume and b) constant pressure process. 

 
17. What is meant by closed cycle gas turbine? 

In closed cycle gas turbine, the same working fluid is recirculated again and again. 

 
18. What is meant by open cycle gas turbine? 

In open cycle gas turbine, the exhaust gas form turbine is exhausted to the atmosphere 
and fresh air is taken in compressor for every cycle. 

 

19. What is the function of intercooler in gas turbines? Where it is placed? 
 The intercooler is placed between L.P. and H.P. compressors.  It is used to cool the gas 

coming from L.P. compressor to its original temperature. 

 
20. Why re-heater is necessary in gas turbine? What are its effects? 

 The expansion process is very often performed in two sperate turbine stages.  The Re-
heater is placed between the H.P. and L.P. turbines to increase the enthalpy of the exhaust gas 
coming from H.P. turbine. 
Effects: 

1.   Turbine output is increased for the same compression ratio 

2.   Thermal efficiency is less. 
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