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        Important Instructions to examiners: 

1) The answers should be examined by key words and not as word-to-word as given in the 

model answer scheme. 

2) The model answer and the answer written by candidate may vary but the examiner may try 

to assess the understanding level of the candidate. 

3) The language errors such as grammatical, spelling errors should not be given more 

Importance (Not applicable for subject English and Communication Skills. 

4) While assessing figures, examiner may give credit for principal components indicated in the 

figure. The figures drawn by candidate and model answer may vary. The examiner may give credit 

for any equivalent figure drawn. 

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant 

values may vary and there may be some difference in the candidateôs answers and model answer. 

6) In case of some questions credit may be given by judgement on part of examiner of relevant 

answer based on candidateôs understanding. 

7) For programming language papers, credit may be given to any other program based on equivalent 

concept. 

   Q.1 Attempt any SIX          

i. Weight density :- It is a ratio of weight to volume.    unit                               01 Marks 

Kinematic viscosity :- It is a ratio of dynamic viscosity to mass density.                      01 Marks 

              Unit  

      ii .  Discharge ï  =        01 Marks      

           Dynamic viscosity                                                                                         01 Marks 

       iii.  Weight density of oil --? 

  Specific gravity of oil =                                                              01 Marks 

 There for 0.8=          

                                                                            01 Marks 

       iv. a) Bourdonôs pressure gauge.                                         01 Marks 

  b) Manometer.                                           01 Marks 

        v. Bernoulliôs equation :- 

   where   potential head 

        = pressure head 



                                                           MAHARASHTRA STAT E  BOARD OF TECHNICAL EDUCA TION  
                                                                                                            (Autonomous) 

   (ISO/IEC - 27001 - 2005 Certified)                                            

WINTER ς 15 EXAMINATION 
Subject Code: 17411                                    Model Answer     
___________________________________________________________________________________________ 

Page 2 of 24 
 

 

       = kinetic head 

      vi. 1) Type of energy at inlet                                        01 Marks 

a) Impulse turbine 

b) Reaction turbine 

           2).Direction flow through runner :-                                  01 Marks 

 a) Tangential flow  b) Radial flow.  

                 c) Axial flow d) Mixed flow. 

       vii. Slip :- It is difference between theoretical discharge and actual discharge            01 Marks 

    

              Negative Slip :- When )  actual discharge is  more than theoretical 

                                        discharge than  Slip is known as negative Slip                         01 Marks 

       viii.                                                                                                                                  02 Marks 

  

 

Q.1 b) Attempt any two 

i. Find the pressure of liquid in pipe. 

 

 Let  - pressure head at A in pipe in terms of water column by manometric principle             

we have, 
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 total pressure head at  = total pressure  head at y. 

        01 Marks 

  = 2.176-0.048                                                            02 Marks 

       = 2.128 of water 

  

  

ii.  Sketch shows the relation between absolute vacuum, gauge pressure and atm. 

Pressure.        (Sketch 2M, Explain 2M) 

                               

Explanation: Absolute vacuum is the absolute zero or datum value. Gauge pressure is pressure 

indicated by gauge. Atm. Pressure is the pressure of atmosphere. When pressure indicated by the 

gauge is above atmospheric pressure then it is positive pressure. When pressure indicated by the 

gauge is below atmospheric pressure then it is negative pressure or vacuum. Pressure measured from 

absolute zero or vacuum line is called absolute pressure or absolute vacuum.   
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iii.  Key points/Detailed Solution 

 

Pelton Turbine Francis Turbine  

i. Impulse turbine 

ii.Requires high speed 

iii.Tangential flow turbine 

iv.Low specific speed 

v.Constant pressure turbine 

i. Reaction Turbine 

ii.  Requires medium speed 

iii.  Radial flow turbine 

iv. medium specific speed 

v. Variable pressure turbine 

Any 

four  

One 

mark 

each=04 

 

 

 

 

            Q.2 Attempt any Four 

        a)  

          

                         Area of the lamina  

 

                                              01 Mark 

       Q.02    a) 

                                  Total pressure  

             

                                            01 Mark 

                         Position of Centre pressure 
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 =  

                                                 01 Mark 

                                            

                                         

 m                       01 Mark 

                         

 b)    Working of pilot tube                                             (Sketch 01 M, Explain 2M, equation 1M) 

 

 

           Construction details are as shown in the sketch. It is used to determine velocity of flow at 

required point in a pipe or a stream. It consists of glass tube bent through 90
0
 as shown in the sketch.  

  The lower end of the tube faces the direction of flow. The liquid vises up in the tube due to 

pressure exerted by the flowing fluid. By measuring the vise of liquid in the tube (h) we can find out 

velocity of flow  

-  Let height of liquid in the Pitot tube 

-  Dynamic pressure head 

 H- height of liquid in the tube below the surface 

- Static pressure head 

V- Velocity of flow 

Applying Bernoulliôs theorem from the sections 1 and 2 

-  

    OR 
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c) Steady Flow :-  A flow in which quantity of liquid or flow parameters of flowing liquid   

                          remains constant w.r.t time.                                                         01 Marks 

i.e.           Where P-Flow parameter. 

       Non uniform Flow :- A flow in which flow parameters of  flowing  liquid does not remain  

                   Constant  w.r.t specified region                                                                           01 Marks 

        i.e       Where S- specified region. 

 Laminar flow :- A flow in which each liquid particle has a definite path & the paths of   

Individual particles  do not cross each other.                                01 Marks 

 Relational flow :- A flow, in which the fluid particles also rotate about their own axes while  

                                              flowing            01 Marks 

 

d)  Length of pipe ï 3 km = 3000 m 

Diameter of pipe ï 200 MM = 0.2 m 

Pressure of water ï 1500 KPa  

                 OR  

Pressure head  =  m  

                      H = 152.90 M        01 Marks 

Darcyôs  coefficient of  friction =  since maximum power is to be transmitted  we have 

                         

                       where   ðHead loss due to friction 

 

                     =50.96 m        01 Marks 
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                 Let Q- Discharge through pipe. Now we know that 

                    

                             

 

   

                                       01 Marks 

 Maximum power that can be transmitted 

  

  

   

 

                                                                               01 Mark 

e) Darcyôs  equation ---       

Where      

 
     

 

                                             

             Chezyôs equation--                                                                                        01 Mark 

  Where   
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f) Laws of fluid friction for turbulent flow ï The frictional resistance for turbulent              

flow is- 

i. Proportional to  where N varies from 1.5 to 2.0 

ii.  Proportional to density of fluid. 

iii.  Proportional to the area of surface in contact. 

iv.  Independent of pressure. 

v. Dependent on nature of surface in contact. 

 

Ques. 

No. 

Answer Key  Marks 

3 Attempt Any FOUR:  16 

a) 

 

 

 

 

 

 

 

 

04 
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b) 

 

 

 

 

 

 

 

04 

c) 
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d) Types of draft tube (2M)    ééééééééééé.  (2M) 

i) Conical draft tubes  

 ii) Simple elbow draft tubes 

iii) Moody spreading draft tubes 

iv) Elbow draft tubes with circular inlet and rectangular outlet. 

Explanation of any one with sketch (2M)  ééééééééé.  (2M)  

Conical diffuser or straight divergent tube-This type of draft tube consists 

of a conical diffuser with half angle generally less than equal to 10° to prevent flow 

separation. It is usually employed for low specific speed, vertical shaft Francis 

turbine. Efficiency of this type of draft tube is 90%. 

 

 

 

 

 

04 
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e) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

04 

f) Cavitation is the phenomenon in which the vapour bubbles are formed when vapour 

pressure of liquid (Water) falls below atmospheric pressure. The subsequent 

collapsing of vapour bubbles in high pressure region of turbine, creates high stresses 

on metallic body of runner, casing and draft tube this produces cavities on such 

surfaces. Cavitation reduces efficiency of turbine.                              (2M)   .................................... (2M) 

Prevention Methods                                                                            (2M)      é...éééééééé(2M) 

i) The design of turbine should be such that the pressure of flowing liquid in any part 

of turbine should not be allowed to fall below vapour pressure of liquid. 

ii) The special materials or coatings such as aluminum, bronze and stainless steel 

should be used as a cavitation resistant. 

 

 

 

 

 

 

04 
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4 Attempt Any FOUR:  16 

a) 

 

 

 

 

 

08 
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b) Parts of Centrifugal Pump 

i) Impeller  ii) Suction pipe  iii) Delivery pipe iv) Suction and Delivery Gauge 

 

--- 4 Marks 
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i) Total Head (Static Head) H:-The sum of Suction Head and Delivery Head is called 

Static Head. 

                                  H   =  Hs + Hd     

ii ) Manometric Head (Hm):-It is the head against which centrifugal pump has to 

work. 

 

---- 4 marks 

 

 

08 

c) Indicator diagram for a reciprocating pump is the graph between pressure head in 

cylinder and distance travelled by piston from inner dead centre for one revolution of 

the crank. 

The pressure head in the cylinder during suction and delivery strokes due to the 

effect of acceleration and friction in suction and delivery pipes on indicator diagram 

as follows; 
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