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Quiz 11.  

A. The drag 𝐷𝐷 on a sphere moving in a fluid is known to be 
function of the sphere diameter 𝑑𝑑, the velocity 𝑉𝑉, and 
the fluid viscosity 𝜇𝜇 and density 𝜌𝜌. Using the pi theo-
rem, find an appropriate dimensionless relationship.  

B. Laboratory tests on a 4-in-diameter sphere model were 
performed in a water tunnel and some model data are 
plotted in the Figure. Estimate the prototype drag on a 
8-ft-diameter balloon moving in air at a velocity 3.28 
ft/s. (Hint: You will need to set Π parameters for the 
tests and the balloon equal to each other) 

Notes: 
• 𝐷𝐷 =̇ 𝐹𝐹; 𝑑𝑑 =̇ 𝐿𝐿; 𝑉𝑉 =̇ 𝐿𝐿𝑇𝑇−1; 𝜌𝜌 =̇ 𝐹𝐹𝐿𝐿−4𝑇𝑇2; 𝜇𝜇 =̇ 𝐹𝐹𝐿𝐿−2𝑇𝑇 
• For water: 𝜇𝜇𝑚𝑚 = 2.3 × 10-5 lb⋅s/ft2 and 𝜌𝜌𝑚𝑚 = 1.94 slug/ft3 
• For air: 𝜇𝜇 = 3.7 × 10-7 lb⋅s/ft2 and 𝜌𝜌 = 2.38 × 10-3 slug/ft3 

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

 


