Code No. 320854

III-B.Tech II-Semester Supplementary Examinations, May 2004

CHEMICAL ENGINEERING ANALYSIS

(Chemical Engineering)

Time: 3 hours






Max. Marks: 70

Note:- 1. Answer any FIVE questions.

2. All questions carry equal marks.

3. State assumptions and assume missing data, if any.

---

1.a)
Discuss ‘Eulerian’ and ‘Lagrange’ methods for the analysis of system. Apply any one of these methods to the flow of fluid in a conduit and obtain the equation of continuity.

   b)
One end of a metallic rod is maintained at a temperature, To. The surface and the other end of the rod loses heat by convection to the surrounding air of temperature, To. Set up differential equation for this process and solve it to obtain temperature distribution within the rod as a function of distance from the hot end for the following cases:

(i) When the rod end is insulated, and

(ii) When the rod is infinitely long.

2.a)
Explain the method of coordinate transformation of an equation form Cartesian to cylindrical/spherical coordinates.

   b)
Derive the following steady state heat conduction equation in cylindrical coordinates:




[image: image1.wmf]0

1

1

2

2

2

2

2

2

2

=

¶

¶

+

¶

¶

+

¶

¶

+

¶

¶

z

T

T

r

r

T

r

T

r

q





Change the above equation into Cartesian coordinates.

3.a)
Prove that
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 are vectors.

Define “Curl’ of a vector and give its physical significance.

b) Show that for an ideal fluid, the equation of motion for steady state flow is:
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Further, show that for a constant density system with 
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4.a)
Define ‘Laplace’ transform of a function.  Give its properties and limitations.

b) Minimize the function, f(x, y) = k x-1 y-2 subject to the condition 

g(x, y) = x2+y2-a2 = 0 by using Lagrange multiplier method.

c) Define Line integral and surface integrals.
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5.a)
What is Fick’s first law of diffusion?  Show that it represents the resultant of two vector quantities. 

   b)
How are molar flux relative to molar average velocity, 
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and molar flux, Ni related in an n-component system?

   c)
Liquid B is following in laminar motion down a vertical wall. The wall contains species A which is slightly soluble in liquid B. Assuming plug flow with a velocity vo, derive expressions for concentration profile and local flux.

6.
A semi-infinite slab is initially at a temperature of To. Its surface temperature is suddenly raised to a constant temperature, T1 and maintained. Set up differential equation for the process and using appropriate boundary conditions obtain temperature distribution in the solid as a function of time. Also, show how does temperature profile changes when the face of the slab is subjected to constant heat flux, qo​ instead of temperature T1.

7.
An infinitely wide plate is maintained at a constant temperature, To. It is immersed in a pool of constant density fluid originally maintained at temperature, Ti. Assuming laminar flow and steady state condition, obtain temperature distribution within the fluid.

8.
Write short notes on any THREE of the following:

a) Directional derivative.

b) Orthoganol function.

c) Mass transfer in a binary gas mixture.

d) Classification of partial differential equations.

***     ***     ***
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