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The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501: Mathematical Methods in Chemical Engineering
Quiz #6

Time Allowed: 45 mins. November 21, 2000

Student’'s Name:

(a) Show that equation 6.36 in your Notes can be obtained from equation 6.47 when
u =0

{b) An atomizer consists of 2 concentric tubes with a liquid flowing in the inner tube
and nitrogen in the annular space. The tubes are stainless steel. The outside
iube has an external diameter of 5 mm and a wall thickness of 0.5 mm.  The
inner tube has an i.d. of 2 mm and a wall thickness of 0.4 mm.

(i) If the flow of nitrogen (p = 1.12kg/m*; M= 1.79(10%) mPass)is just
laminar, i.e. at the transition of being turbulent, what is the maximum
velocity in the annulus?

(ii) What is the ratio of the shear forces on the inner and outer tubes (per unit
length) due to the nitrogen flow?
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