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Quiz 12.  Water flows through a horizontal 60-mm-diameter galvanized iron pipe at a rate of 0.02 m3/s.  
Determine the pressure drop Δ𝑝 between sections (1) and (2) shown below, if: 

a) the pipe is new with roughness 𝜖 = 0.15 mm 
b) the pipe is old with roughness 𝜖 = 0.30 mm 

(𝜌 = 999 kg/m3, 𝜈 = 1.12 × 10-6 m2/s) 

 

Note: Attendance (+2 points), format (+1 point) 

Solution 

Continuity: 

 𝑉 = 𝑄
𝐴

= 0.02 m3 s⁄
𝜋(0.06 m)2 4⁄

= 7.07 m s⁄        (+1 point) 

Reynolds number: 

 𝑅𝑒 = 𝑉𝐷
𝜈

= (7.07 m s⁄ )(0.06 m)
1.12×10−6 m2 s⁄

= 3.79 × 105      (+1 point) 

Energy equation: 
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  (∵ 𝑧1 = 𝑧2 and 𝑉1 = 𝑉2)    or 
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(a) New pipe 

 𝜖
𝐷

= 0.15 mm
60 mm

= 2.5 × 10−3     and 𝑓 = 0.0254 

 ∴ Δ𝑝 = (0.0254) � 10 m
0.06 m
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m3� �7.07 m
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= 𝟏𝟎𝟔 𝐤𝐏𝐚   (+1 point) 

(b) Old pipe 

 𝜖
𝐷

= 0.30 mm
60 mm

= 5.0 × 10−3     and 𝑓 = 0.0307 

 ∴ Δ𝑝 = (0.0307) � 10 m
0.06 m
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= 𝟏𝟐𝟖 𝐤𝐏𝐚   (+1 point) 

 

Energy equation: 
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Friction factor: 

    𝑓 = 1.325
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