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MARCH - 2015
CHEi,IICAL ENGI NEERING

PART. A
(Maximum Marks: 10)

[Time : 3 Hours]

Markl. Answer atl questions in one or two sentences. Each question carries Z mark.1. What are the various systems of units?
2. Define thermat conductivity.
3. List the factors affecting the heat transfer coefficient.
4. State the law of conservation of lvtass.
5. What is azeotrope? (5x2=10)

PART . B
(Maximum Marks : 30)

ll. Answer any five of the fottowing questions. Each question carries 6 marks.
1. List the fundamental quantities and its units in Sl and MKS systems.
2. Define and Exptain Fourier's law of the thermat conduction.
3. Distinguish between steady state and unsteady state conduction.4. Exptain the terms (a) Recycte (b) Bypass
5. Exptain the working of packed cotumn for absorption.
6. Explain simpte distiltation with a figure.
7. Exptain the advantages and apptications of steam distittation.

(5x6=30)
PART . C

(Maximum Marks:60)
[Answer one fu[[ question from each unit. Each question carries 15 marks]

UN!T.I
lll. a. Convert a volumetric ftow rate of Z m3/s to Ltr/Sec. (3)

b. Explain the concept of unit operation and unit process with example. (9)
OR

lv. a. Find the motecular weight of (i) Hzsor (ii) Nazsor (6)
b. Prepare flow diagram for (a) Distittation (b) Evaporation

V. a.
b.

(c) Extraction

UNIT-II
Exptain the characteristics of good insutating materiats.

(e)

(6)
A steam pipetine, 150/160mm in diameter, carries steam. The pipe
line is tagged with a tayer of heat insulating materiat (k=0.08 W/(m.k)
of thickness 100 mm. The temperature drops from 392.8k (119.80C)
to 313 K (400 c)across the insu[ating surface. Determine the rate oi
heat loss per 1 m tength of pipe tine. (9)



Vl a.
b.

a.
b.

X. a.
b.

OR

Derive an equation to calculate heat transfer through sphericat watt. (71
Estimate the heat loss per m2of the surface through a brick watt 0.5m
thick when the inner surface is at 400 K (1z7ocl an-d the outside surface
I3! 110 Kl(3/C). Thermat conducriviry of the'Uricf mi1.Ue taken as
0.7 W/(m.k). (8)

uNrT - ilt

vll. a. Explain co current and counter current extraction.
b. Exptain the various types of tower packing used in a absorption

tower and its characteristics.

OR

Exptain the working of [ong verticat tube evaporator.
Exptain with ftow diagram (i) absorption (ii) extraction

UNIT. IV

Exptain the fractional distittation.
A mixture of benzene toluene boits at 36g K under a pressure of
101.325 kPa. Determine the composition of the boiting tiquid
assuming that mixture obeys Raoult,s [aw.
At 368 k, the vapour pressure of benzene is 155.56 kpa and that
of totuene is 63.98 kPa.

(7)

(8)

vilt. (7\
(8)

(7tlX. a.
b.

(8)

OR

S_tate (i) Raoutt's (ii) retative votatitity. (g)
calcutate the equitibrium compositions of the tiquid and the vapour
phases for a mixture of methyt atcohot and water at a temperature
of 323 K and under a pressure of 40 kpa.
Assume that both liqriid and vapour behave ideatty.
Data : V.P. Of methanol at 323 K = 53.32 kpa

V.P. Of water at 323 K = 12.33 kpa. (7t


