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EXERCISE 1: Oil flows from reservoir A to reservoir D as shown in the figure. Discharge, Q, 

of the oil is given as 25 l/s. The pipe diameter, D, is constant for all of the system and is equal 

to 10 cm. The length of the pipes AB, LAB, and CD, LCD, are 20 m and 30 m, respectively. By 

neglecting all of the minor losses; (ρoil=0.90 g/cm3; ν=10-3 m2/s) 

 Determine the regime of the flow. 

 Compute the power that must be given into the system by the pump (Efficiency coefficient 

of the pump, , is 0.70). 

 Draw the energy grade line of the system. 

EXERCISE 2: Elevations and flow directions are 

shown in the figure on the right for water flow in a 

multiple reservoir system. The discharge of the 

pipe FG, QFG, is 40 l/s. By neglecting all of the 

minor losses and assuming that the water depths 

in the reservoirs remain constant; 

 Determine the discharge of all pipes. 

 Determine the water elevation in the reservoir 

H. 

 Compute the power of the pump (Efficiency 

coefficient of the pump, , is 0.70). 

 Draw the energy grade line of the system. 

EXERCISE 3: Elevations and flow directions are shown in the 

figure on the right for water flow in a multiple reservoir system. 

The discharge of the pipe BD, QBD, is 100 l/s. By neglecting all of the minor losses and assuming that the water depths in the 

reservoirs remain constant; 

 

 

 

 

 Compute the discharges of the pipes AD and DC. 

 Determine the flow directions. 

 Compute the pressure at D. 

 Determine the water elevation in the reservoir C. 

 Draw the energy grade line of the system. 

EXERCISE 4: The system shown in the figure is feed by the 

reservoir A. The discharge of the pipe AD, QAD, is 170 l/s. The water 

elevations of the reservoirs A and C are given in the figure; the 

ground elevation of the points D and E are 65 m and 60 m, 

respectively. By neglecting all of the minor losses and assuming that 

the water depths in the reservoirs remain constant; 

 Determine the water elevation in the reservoir B. 

 Compute the piezometric elevations of the points D and E. 

 Compute the pressures at points D and E. 

 Draw the energy grade line. 
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SOLUTION 1: 
 
a) Süreklilik denkleminden 
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Pompanın sisteme vereceği enerji yüksekliği = [( HD + hkCD ) – ( HA – hkAB )] 

Hpompa = [ (60 + 31.15) – (50 – 20.76)] = 61.91 m 

Pompanın şebekeden çekeceği güç =Nnominal = 


 pompaQH
=1990 kgf.m/s 

    Nnominal = 9.81 x 1990 =19521 Watt 
    Nnominal = 1990 / 75 = 26.53 BB. 
 

Pompanın gerçek gücü: Ngerçek = pompaQH = 900 x 0.025 x 61.91= 1393 kgf.m/s 
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SOLUTION 2: 

hkAB = HA – HB = 10 m = 
g

VAB
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  VAB = 1.981 m/s   ; QAB = 0.0622 m3/s 

 

hkCD = HC – HD = 40 – 37 = 3 m = 
g

VCD
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   VCD = 0.94 m/s   ; QCD = VCD . ACD = 0.017 m3/s 

 

QAB = QCD + QCF       QCF = QAB - QCD = 0.062 – 0.017 = 0.045 m3/s 
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CFkh = 5.21 m 

(hk)AEF = (hk)AB + (hk)CF = 10 + 5.21 = 15.21 m = 
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VAEF = 1.73 m/s 
QAEF = VAEF . AAEF = 0.054 m3/s 
 
HGIRIŞ = HA - (hk)AEF = 50 – 15.21 = 34.79 m 
 
 
QAEF  +  QCF  = QFG  + QFH  
QFH = QAEF + QCF  - QFG = 0.054 + 0.045 – 0.045 = 0.059 m3/s 
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HH = HG - (hk)FG - (hk)FH = 80 + 12.33 – 4.68 = 87.65 m 
 
(HF)CIKIŞ = HH + (hk)FH = 87.65 + 4.68 = 92.33 m 
 
HPompa = (HF)CIKIŞ - (HF)GIRIŞ = 92.33 – 34.79 = 57.54 m 
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=108.5 BB 

  = 8137.8 kgf.m/s 
 = 79.8 Kw 
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SOLUTION 3: 
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SOLUTION 4: 

 
 

 


