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B.E. (Fire Engineering) Fifth Semester (C.B.S.) 
Fire Service and Hydraulics 

 

P. Pages : 4 NIR/KW/18/3958 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

 10. Diagrams and chemical equations should be given whenever necessary. 

 11. Illustrate your answers whenever necessary with the help of neat sketches. 

 12. Use of non programmable calculator is permitted. 

 13. Use of IS : 15105 is permitted. 

 

    

1. a) i) What are the requirement of good distribution system. 

 

3 

  ii) Distinguish Internal Hydrant System and External Hydrant System. 

  

3 

 b) Explain and draw the process flow diagram for water treatment procedure. 

OR 

 

7 

2. a) State the principle of pressure measurement by manometer. Explain the difference 

between a simple and differential manometer. 

 

6 

 b) A square door with side dimensions 30 cm is provided in the side wall of a tank which is 

fitted with water of specific weight 29790 N / m  what force must be applied at the lower 

end of the gate so as to hold the hinged door closed? The hinged end of the door lies at a 

depth of 3 m from the free water surface 
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3. a) Show that when a Jet of water impinges on a series of curved vanes, maximum efficiency 

is obtained when the vane is semi – circular in section and the velocity of vane is half that 

of Jet. 

 

6 

 b) A Jet of 4 cm in diameter having a velocity of 30 m/s strikes tangentially at one edge on a 

wheel which deflects the jet through an angle of 120º. Calculate the thrust on the vane when 

a) the axis of symmetry of the vane is horizontal. 

b) the tangent at inlet tip is horizontal. 

OR 

7 

4. a) Show that the diameter of the nozzle for maximum transmission of power is given by 
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where 

D = Diameter of pipe. 

L = Length of pipe. 

 

6 

 b) Find the maximum power transmitted by a jet of water discharge freely out of Nozzle fitted 

to a pipe = 300 m long and 100 mm diameter with coefficient of friction as 0.01. The 

available head at the nozzle is 90 M. 

 

7 

5. a) 
A pipe 5 cm diameter is 5 cm long and carries a discharge of 

3m0.005
sec

. Find the loss 

of head due to friction. The central 2 m length of the pipe is next replaced by a pipe 7.5 cm 

diameter, the changes of section being sudden. Determine the loss of head and the 

corresponding power due to adoption of this alternative. 

Take friction coefficient f = 0.01 

For the pipe of both diameter and contraction loss coefficient = 0.5 

  

7 

 b) Two reservoirs are connected by three pipes laid in parallel. The pipe diameter are 

respectively 10 cm, 20 cm and they are of the same length. If discharge through 10 cm pipe 

is 30.1 m / sec . Calculate the discharge through the larger pipes. Assume the friction 

coefficient ‘f’ to be same for the pipe. 

OR 

7 

6. a) A pipe line 60 cm diameter and 5 km long connects two reservoirs A and B whose constant 

difference of level is 15 m. A branch pipe taken from a point distant 2 km from reservoir A 

leads to a third reservoir C. A regulating valve on this branch pipe helps to control the 

quantity of water entering the reservoir C. Determine the rate of flow of water to reservoir 

B when 

i) no water discharge to reservoir C. 

ii) the quantity of water discharged to reservoir C is 125 litres per second consider only 

friction losses and take f = 0.004 in the Darcy formula for friction loss, 2
fh 4f LV / 2gd.=  
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 b) What do you mean by equivalent pipe? Obtain an expression for equivalent pipe. 

 

5 

7. a) i) State the difference between a closed, semi closed and open impeller. 

 

ii) Specific speed of pump. 

 

6 

 b) A multistage centrifugal pump is to be installed to lift water through a head of 80 m at the 

rate of 30.1m / sec.The pump is coupled to an electric motor running at 1000 rev/min. Make 

calculations for the head developed per stage and the required per stage and the required 

number of stages, the required impeller diameter if the speed ratio based on the impeller 

diameter is 0.9, and the power required. Assume that the overall efficiency is 0.75 and the 

specific speed of each impeller is 30. 

 

OR 

 

7 

8. a) Obtain an expression for the work done by impeller of a centrifugal pump on water per 

second per unit weight of water. 

 

6 

 b) Find the power required to drive a centrifugal pump which delivers 40 litres of water per 

second to a height to 20 m through a 150 mm diameter and 100 m long pipeline. The overall 

efficiency of pump is 70% and Darcy f = 0.06 for the pipeline. Assume inlet losses in suction 

pipe equal to 0.33 m. 

 

7 

9. a) Show that the maximum inertia head in a reciprocating pump without air vessel is given by 

 2
a

A
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5 

 b) The piston of a double acting reciprocating pump has a diameter of 100 mm and a stroke of 

250 mm. The pump has a vertical suction pipe 5 m long and its diameter is 100 mm. The 

pump runs at 90 double strokes per minutes and the motion is consider to a simple harmonic. 

Calculate maximum permissible suction list assuming that separation occurs at 2 m of water 

absolute. 

Take Patm = 10.2 m of water. 

 

OR 

 

8 

10. a) What is negative slip in reciprocating pump. Explain with neat sketches the function of air 

vessels in a reciprocating pump. 

 

5 

 b) A single cutting reciprocating pump has a diameter of 50 cm and stroke 50 cm. It takes its 

supply of water from sump 3.5 below the pump axis through a pipe 10 m long and 20 cm 

diameter. If separation occurs at 2.5 meters of water absolute make calculation for 

i) Speed at which separation may take place at the commencement of suction stroke. 

ii) Change in speed of pump if an air vessel in fitted on the suction side 2.5 m above the 

 sump water level. Take f = 0.01 and barometric Head = 10.3 m water. 

 

8 

11.  A cigarette filter manufacturing unit having an area of 12m18m and roof is 5 m from the 

ground surface. Assuming a two end center with end feed array draw the suitable layout of 

the sprinkler arrangement if the installation valve is 20 m away from the main riser. 

Calculate the pump pressure and discharge at the installation valve (Take orifice diameter 

= 15 mm). 

 

14 
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OR 

 

12. a) What is automatic sprinkler system? 

 

3 

 b) A fire work manufacturing workshop having an area of 12m(wide) 18m(length) and roof 

is 4.5m (height) from the ground surface. There is a water storage tank situated towards the 

east of the workshop along the middle of the length of the workshop. This tank can be act 

as water sump at it is 12 m away towards east of the workshop. The installation valve needs 

to install 2 m before the tank calculate the minimum pump pressure and discharge at the 

installation valve (Take orifice diameter = 15 mm). 

 

 

*********** 
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