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Quiz 9.  Water flows through a horizontal 60-mm-diameter galvanized iron pipe at a rate of 0.02 m3/s.  
Determine the pressure drop Δ between sections (1) and (2) shown below, if: 

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

 (m2/s 10-6 × 1.12 = ߥ ,kg/m3 999 = ߩ)

You may use the formula for ݂ given at the equation 
box or the Moody chart at the textbook pp.434. 

 

Solution 

Continuity: 

 ܸ ൌ ொ ൌ .ଶ ୫య ୱ⁄గሺ. ୫ሻమ ସ⁄ ൌ 7.07 m s⁄        (+1 point) 

Reynolds number: 

 ܴ݁ ൌ ఔ ൌ ሺ. ୫ ୱ⁄ ሻሺ. ୫ሻଵ.ଵଶൈଵషల ୫మ ୱ⁄ ൌ 3.79 ൈ 10ହ      (+1 point) 

Energy equation: భఊ  భమଶ  ଵݖ ൌ మఊ  మమଶ  ଶݖ  ݂ ℓ మଶ  ( ଵݖ ൌ ଶ and ଵܸݖ ൌ ଶܸ)    or 

 Δ ൌ ଵ െ ଶ ൌ ߛ ڄ ݂ ℓ మଶ ൌ ݂ ڄ ℓ ڄ ଵଶ  ଶ      (+4 points)ܸߩ

(a) New pipe 

 
ఢ ൌ .ଵହ ୫୫ ୫୫ ൌ 2.5 ൈ 10ିଷ     and ݂ ൌ 0.0254 

  Δ ൌ ሺ0.0254ሻ ቀ ଵ ୫. ୫ቁ ቀଵଶቁ ቀ999 K୫యቁ ቀ7.07 ୫ୱ ቁଶ ൌ  ܉۾ܓ   (+2 points) 

(b) Old pipe 

 
ఢ ൌ .ଷ ୫୫ ୫୫ ൌ 5.0 ൈ 10ିଷ     and ݂ ൌ 0.0307 

  Δ ൌ ሺ0.0307ሻ ቀ ଵ ୫. ୫ቁ ቀଵଶቁ ቀ999 K୫యቁ ቀ7.07 ୫ୱ ቁଶ ൌ ૡ ܉۾ܓ   (+2 points) 

 

Energy equation:

     
భఊ  భమଶ  ଵݖ ൌ మఊ  మమଶ  ଶݖ  ݂ ℓ మଶ  

Friction factor: 

    ݂ ൌ ଵ.ଷଶହቄ୪୬ቂቀ భయ.ళڄ ചವቁାቀ ఱ.ళరೃబ.వቁቃቅమ 
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