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   CO BL 
Q.1(a) Write advantages and disadvantages of the power hydraulic system. [2] 1 2 
Q.1(b) Draw a suitable sketch of a Vane Pump, and describe its working principle. [3] 1 2 

     
Q.2(a) Draw the standard ISO symbol of variable displacement hydraulic Pump/Motor and 

Direct operated pressure relief valve. 
[2] 1 2 

Q.2(b) 
A bent axis pump has the following parameters: 

number of pistons (z) = 9; piston diameter (d) = 9.3 mm; pitch circle diameter (D) = 33 
mm  driving speed (n) = 4000 rpm; inlet pressure (Pi) = 0.3 MPa; exit pressure (Pe) = 
18 MPa;  volumetric efficiency (ɳv) = 0.94; total efficiency (ɳo) = 0.89; hydraulic 
efficiency (ɳh) = 1; inclination angle of cylinder block (α) = 20°. 

Calculate the pump theoretical flow (Qth), real flow (Qact), input mechanical power (P) 
and driving torque (T). 

[3] 1 4 

     
Q.3(a) Why control valves are necessary in power hydraulic system. Classify the control 

valves. 
[2] 2 2 

Q.3(b) Draw schematically a pilot-operated relief valve, and explain its function. [3] 2 2 
     

Q.4(a) A Direct-Operated Pressure relief valve having poppet diameter 20 mm. and it is 
connected to the high pressure line in the hydraulic system. During assembly a spring 
with a spring constant of 25000 N/m is installed to hold the poppet against its seat 
spring stiffness is operated in a hydraulic system. The adjustment mechanism is then 
set so that the spring is initially compressed 0.20 mm from its free-length condition. 
In order to pass full pump flow through the valve at the PRV pressure setting, the 
poppet must move 0.10 mm from its fully closed position. The Atmospheric pressure is 
1 bar. Determine the 

a. Cracking pressure 
b. Full pump flow pressure (PRV pressure setting). 
c. Calculate the power loss into the system when PRV is fully opened and the 

fluid velocity is 10m/s. 

[5] 2 4 

     
Q.5(a) Write short note on Double-acting hydraulic cylinder. [2] 3 2 
Q.5(b) Write differences between Closed-loop and Open-loop hydraulic system. [3] 3 2 
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