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For the three pipes: 
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Continuity: 

𝑄1 + 𝑄2 + 𝑄3 = 0 

And since diameter is the same: 

𝑉1 + 𝑉2 + 𝑉3 = 0 

Guess ℎ𝑎, use the average length of the pipes: 

ℎ𝑎 =
25 + 115 + 85

3
= 75𝑚 

Reynolds number is unknown, but  
𝜀

𝑑
= 0.00357 → enter Moody chart 

for fully turbulent region. 

 

First guess for friction factor 𝑓𝑖 in all pipes: 0.027. 

 



The equations become: 
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85 − 75 = 10 = 𝑓3
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Verify continuity: 

𝑉1 + 𝑉2 + 𝑉3 = −10.35 + 8.07 + 3.57 = 1.29 ≠ 0 

 

Repeating for ℎ𝑎 = 80𝑚 gives: 

𝑉1 = −10.85, 𝑉2 = 7.55, 𝑉3 = 2.52 

Verify continuity: 

𝑉1 + 𝑉2 + 𝑉3 = −0.78 

Interpolate for ℎ𝑎 = 78𝑚: 

𝑉1 = −10.65, 𝑉2 = 7.76, 𝑉3 = 2.98 

Verify continuity: 

𝑉1 + 𝑉2 + 𝑉3 = −0.09 

Tolerance is acceptable, resulting flowrates: 

𝑄1 = −0.66
𝑚3
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