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— ~ A fluid flowing in laminar flow in the x direction between two parallel plates has a velocity profile given

by the following: vy = Vy max(1-(Y/Yo)?) Where 2y, is the distance between the plates, y is the distance from
the center line, and v, is the velocity in the x direction at position y. Derive an expression for the average
velocity Vy o,  (20%)

—.~ Aliquid mixture containing 15 mol% n-heptane and 85 mol% n-octane is fed at its boiling point to the top

of a stripping tower at 101.32 kPa abs. The bottom product is to contain 97 mol% n-octane. For every 5
mol of feed, 4 mol of vapor is withdrawn as top product. Calculate the number of theoretica plates
required. The equilibrium data below are given as mole fraction of n-heptane.  (20%)

X |0.284 0.097 0.067 0.039 0.012
y 10.459 0.184 0.131 0.078 0.025

— ~ Ammoniagasis diffusing through N, under steady state conditions with N, nondiffusing sinceit is

insoluble in one boundary. The total pressureis 1.0 atm and the temperature is 298 K. The partial pressure
of NH; at one point is 13000 Pa, and at other point 20 mm away it is 6000 Pa. The Dag for the mixture at
1.0 atm and 298 K is 2.30x10™° m%s. Calculate the flux of NH3 in kgmol/m®.s.  (20%)

[ ~ The velocity profile of afluid flowing upward through an annulusis
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(b) Derivethe volumetric flow rate of thisfluid.  (5%)
(Ristheradius of the outer pipe, kR istheradius of the inner pipe)

(@ Show that the average velocity is <V:> =

~+ ~ In aprocess producing KNO; salt, 1000 kg/h of a feed solution containing 20 wt% KNO; is fed to an

evaporator, which evaporates some water at 422 K to produce a 50 wt% KNOs solution. This is then fed
to a crystalizer at 311 K, where crystals containing 96 wt% KNO; are removed. The saturated solution
containing 37.5 wt% KNO;s is recycled to the evaporator. Calculate the rates of recycle stream and the
product stream of crystalsin kg/h.  (20%)






