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. (Set-K)
.Tech -7(Chem EnﬁgE
Process Simulation and Modeling

Full Marks : 70

Time : 3 hours

Answer any six questions including Q.No.1
which is compulsory.

The figures in the right-hand margin indicate marks.
Symbols carry usual meaning.
1. Answer all questions : 2x10
(a) What do y_ou' mean by simulation ? Explain.

(b) Write the total continuity and component con-
tinuity equation of a system.

(c) Discuss why modelling assumptions are im-
portant in the building of a model.

(d) Explain in detail the use of mathematical mod-
els.

(¢) Derive the energy equation applicable for a
batch reactor. State the assumptions clearly.

( Turn Over)
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(b) Air is.to be compressed from 1 to 10 atm. pres-
sure in a two stage compressor. To increase
tl}e compression efficiency, the compressed
air from the first stage of compression is
cooled (it is passed through a heat exchanger)
before entering the second stage of compres-
sion. For isentropic compression of air the
total work input to a compressor (W) can be

represented by
’ D “X S
SRR
P |

where the specific heat of air at constant pres-
sure 1s ¢, = 1.006 kJ/(kg.K), k = 1.4 is the
ratio of specific heat at constant pressure to
specific heat at constant volume of air, and
the entering gas temperature 7, = 300K. Find
the intermediate p, at which cooling is re-
quired to operate the compressor. Also, cal-
culate the minimum work requird to operate
the compressor. Solve the problem by golden
section method using n = 6.
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