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Quiz 9. During a warm and sunny day in Iowa City, wind passes over a picnic table at City Park.  Air 
passes directly over the 2 m long table.  Determine the boundary layer thickness and the wall 
shear stress at the trailing edge of the table for a velocity of 0.5 m/s.  Is boundary layer thickness 
maximum at the trailing edge?  Assume that the table is perfectly flat and smooth, and has a 
sharp leading edge. 

 ܴ݁௧ ൌ 2 ൈ 10ହ  3 ൈ 10 

ߩ  ൌ 1.23 kg mଷ⁄ ߥ  ൌ 1.46 ൈ 10ିହ  mଶ s⁄ ߤ   ൌ ߥߩ ൌ 1.79 ൈ 10ିହ N ڄ s mଶ⁄  

 

Solution: ܴ݁ ൌ ఔ ൌ .ହ୫ ୱ⁄ ൈଶ ୫ଵ.ସൈଵషఱ୫మ ୱ⁄ ൌ 6.85 ൈ 10ସ  ֜ Laminar flow    (+3 points) 

At ݔ ൌ  ,ܮ

ߜ  ൌ ହ௫ඥ௫ ఔ⁄ ฬ௫ୀ ൌ ହඥோಽ ൌ ହൈଶ ୫√.଼ହൈଵర ൌ . ૡ ܕ ൌ . ૡ ܕ܋   (+3 points) 

߬௪ ൌ 0.332ܷଷ ଶ⁄ ටܮߤߩ  

      ൌ 0.332 ൈ ሺ0.5 m s⁄ ሻଷ ଶ⁄ ൈ ඨ1.23 kg mଷ⁄ ൈ 1.79 ൈ 10ିହ N ڄ s mଶ⁄2 m  

       ൌ . ૡૢ ൈ ି ۼ ⁄ܕ          (+3 points) 

Since ߜ  ଵݔ ଶ⁄ , maximum thickness occurs at the trailing edge     (+1 point) 

ܮ ൌ 2 mܷ ൌ 0.5 m s⁄  

ݔߜ ൌ 5ඥܴ݁௫ 

߬௪ ൌ 0.332ܷଷ ଶ⁄ ටݔߤߩ  

ݔߜ ൌ 0.370ܴ݁ଵ ହ⁄  

߬௪ ൌ ଶܷߩ0.0225 ቀ ቁଵߜߥܷ ସ⁄
 

Reynolds number:  ܴ݁ ൌ ఔ  

Laminar flow: 

Turbulent flow: 
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