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Chapter 3 Solutions of the Newtonian Viscous-Flow Equations 

1. Similarity solutions 

 

a. Stagnation point 

b. Rotating disc 

c. Wedge flows 
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The following would be a typical asymptotic analysis: in 𝐹′′′ + 𝐹𝐹′′ + 1 − 𝐹′2 = 0, as η becomes 

large, 𝐹 → 𝑎 + 𝜂 and (1 − 𝐹′2) → 0. Therefore, at large η, a conservative view of this equation is: 

𝐹′′′

𝐹′′
~ − 𝜂    𝑜𝑟  𝐹′′ ≈ 𝑒−𝜂2/2 

Viscous Flow, F. White, 4th Edition 
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