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1) Predict Dyp for an equimolar mixture of C;H, and C,Hg at 294 K and 98 atm. Assume this mixtur
having an ideal gas behavior and the value of universal gas constant (R) is 82.0578
atm-cm’/mole-K. (15 points)
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2) A droplet of liquid A4, of radius »,, is suspended in a stream of gas B. We postulate that there is a
spherical stagnant film of radius r; surrounding the droplet. The concentration of 4 in the gas
phase is x4; at r =r,; and x,; at r = r,. Find the concentration distribution and the molar flux of 4
within the spherical stagnant film. (20 points
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3) Gas 4 moves through an isothermal tubular reactor with an inside diameter D and length of L.
Then, A disappears slowly by a second order reaction to gas B. If an entering concentration of 4

is ¢, the time and area smoothed velocity of gas inside the reactor is <\72> and the transport
properties of the gases p, x4, k, Cp and D45 can be assumed constant. Perform a dimensional

analysis for an equation of continuity of A to find the dimensionless groups to describe this
reacting system. (10 point })
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4) Dry air at 310 K and average pressure of 101.3 kPa (o= 1.14 kg/m’, 2= 0.018 mPa.s) passes
through a naphthalene tube that has an inside diameter of 50 mm, flowing at a bulk velocity of 2(
m/s. Assuming that the change of pressure along the tube is negligible and the temperature of
naphthalene surface is at 310 K. At its surface temperature, naphthalene has a vapor pressure of
26 Pa and a diffusivity in air of 5.40x107° m?/s.

4.1 Determine the length of tube that is necessary to produce a naphthalene concentration in the
exiting air stream of 3.70x 107> mol/m’, (14 points)

4.2 1f the wall shear stress (7,) for the flowing air stream is taken as 1.14 N/m”, Estimate the edd /
(turbulent) mass diffusity at the tube centerline. (6 points)
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5) Consider the liquid-gas system where the apparent local mass transfer coefficients in liquid pha e

(kg,loc ), and gas phase (kg,loc) and slope of gas-liquid equilibrium (m) are related as follow:
0
k
xbloc =20
mky,loc

0

0
x,loc k y,loc

and

Calculate the value of
x,loc y,loc

(5 points)



