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CM-7005(1)-CBGS
B.E. VIl Semester
Examination, December 2020

Choice Based Grading System (CBGYS)

Transport Phenomena
Time: ThreeHours
Maximum Marks: 70
Note: i) Attempt any fivequestions.
i) All questionscarry equal marks.

1. @ Compute the heat loss/m? from a 40 cm thick furnace
wall whose either side surface temperature were
maintained at 50 to 300 °C. The thermal conductivity of
materia isgiven by
K=0.005T —=5x 10°T? (T isin °C)

b) Determinethevariation of viscosty of CO, astemperature
was varied from 100 to 400, with aunit change of 100in
each step and 1 atm using kinetic theory of gases.

2. Derivetheexpression of diffusion through acylindrical shell
of radiusr, hanginginlargemassof air. Assumethecylindrica
sectionr =r,. Assumethetemperatureisfunction of r radially
in the non-isothermal film as shown

n
T r _
?1 = [r—lj , Where T, isthe temperatureatr =r..
3. Aplasticresinisinavertical cylindrical vessel of radius R,
which is rotating about its own axis at a constant angular
velocity Q. Theheight of liquidinthevessdl isz,. Determine

the shape of the free surface.
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4. @ GasA diffusesthrough the cylindrical wall of a plastic
tube. Asit diffuses, it reactsat arate R. Find the appropriate
differential equation for this system.

b) Anindustria pipeline containingammoniagasisvented
to the atmosphere (a3-mm-tube is inserted into the pipe
and extendsfor 20 mintotheair). If thesystemisat 25°C
find the mass rate of ammonialost from vent.

5. Attempt any onefrom thefollowing:
a) CanbeNavier Stokesequation applicablefor turbulence,

if yes, how?
b) What are Reynolds stresses? Write the expression for
them?

6. Writeunsteady state and steady state macroscopic mechanical
energy balance and describe each termsinvolvedinit. Howis
the integral term in the balanced evaluated and under what
specificStuationitisdifficult to evauatetheintegral . Discuss,

7. Describethe convectiveflow transport phenomenain aroom
with both side of walls maintained at different temperatures.
Use appropriate assumption to derive to the fluid flow
calculations.

8. Explainthefollowing theories:
1) Bonssineq'seddy viscosity
1) Prandtl'smixing length

1) VonKarman'ssimilarity Hypothesis.
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