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(1) Question No.1 is compulsory.

(2) Azempt any Three out of remaining questions.

{3) Assume any suitable data if necessary and indicate it clearly.

{4) Draw neat sketches wherever required.

(5} Answer to the sub-questions of an individusl question should be grouped and
written together 1.e. one below the other.

Answer the following questions briefly and exactly {each sub-question (20)
balow carry equal marks)

1. What specifications related to pump must be specified by process enginger
to get correctly manufactured/designed pump?

2. List cut the information that can be predicted from PFD.
3. How high temperature may adversely affect the nitration praa_cs_s_'?

4.  What kind of trade off analysis need to be carried out in case if by-product
formed in process is reversible in nature?

5. With the help of proper diagram, write and explain general materia
balance equation for splitter.

6 In case of staged compression, the nlet iemperature of gas to each
compression stage is 298 K. Then caleslate (. tlet temperature of gas after
cach compression siage. Assume apprupiicle necessary data if =ny
required.

7.  What are the applications of & as utility in chemical processes?

8.  List out only the various riskenalysis technigues used in process industries
for ensuring the safety.

9. Based upon degree of freedom analysis, how the number of controllers
required in anyprocess are decided?

10. What majei information can be predicted by process engineer after
carrying outenergy balance around the process?

(2) Diseuss the common features of chlorination process and develop PPS for  (10)
merufacture of mono-chlorobenzene from benzene and chlorine gas as raw
miaterials.

rh) Discuss in detail the points to be considered while deciding whether the (10)
nrocess should be carried out batch wise or continuous,
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{a) An absorption column is used 1o recover 99.29 of acctone from the ial (L0}
gas mixture containing 94.3% gmol/s air, 3 gmol/s acetone and 0.7 gmolfs
formaldehyde Water is used as solvent to recover acetone. Then estimate R,

required flow rate of solvent for different four conditions of column __35.
pressure and water temperature as given below and explain how the X 4
required flow rate of solvent varies w.r.1, different operating conditions.
Different operating conditions: - W

P (column) (mm Hg) T (water) (K) {f 1

750
750
7500
7500

300
330
300
330

iy
Pty
Ao

Antoine Constants: W
Compound A B C 4
Acctone 16.6513 2940.46 -35.83 -

Formaldehyde 164775 2204.13 30.15 £ B
Water 183036 381644 46.13 (¢

(b) Consider a distillation column with feed of 20 gm@ﬂs abﬂ'('?.tl‘le 40 gmol/s (10)
o-xylene and 30 gmol/s of toluene at 760 mm I—I.’gagd 183 K. When 98%
benzene is recovered in distillate, the ratio of h&“ﬁ:ﬁﬁe (Ik) to o-xylene (hk)
in distillate is 100. Then calculate the number ﬂﬁ#myfmuarad and flow rate
of benzene and o-xylens only in distillate/ aad bottom stream from
distillation column. Vapour pressure of benzens and o-xylene at operating
conditions are 1750.46 and 276.22 mrmﬂg rc'i;}uclwcly

{a) An ideal gas is being compressed ﬁ"ﬂm 'f‘ﬁ&iPa to 5000 kPa using staged (10)
compressor. Molar flow rate of gas iS'800 ginol/s. Find the number of
stages and work to compress ET*« gas. Also evaluate all intermediate
pressures, gas outlet tempfgf‘a!uri after each compression stage and heat
duty for intercooler 1f1.1h= ggs ::*mgs the compressor at 320 K, C;, of gas is
29.09 Jigmol K. N
(b} A process vessel Has dlarﬁe:ter and length of 088 m and 584 m (10
respectively. Ca;:'[éu 572 s updated bare module cost in preseni year.
Necessary data mh”i‘&ycar and present year is as below:
L, —[2211{ ﬁp i}’ﬁ’lm e=0.281,p=1.05 C, =Rs. 65000, MF = 4.23,

F.=1, F Hﬂ! ¢Imbaseyear=395 CI in present year = 1125.
() For the, 5?1':-.#55 stream data given helow, determine Qymins Q¢ min2nd (10)
ng;@k; lc:.n;heraturc for AT mia = 20 °C.

'ftrc&m;?\ MCp (kW/°C) Tin(°C) Tout(°C)
Q@ 2 i 10 250 120
4 2 40 200 100
b W M 30 90 150

' 4 60 130 190

. ff!) Discuss the applications of the following utilities: (i) Compressed air (ii) (05)
: Vacuum

{c} Discuss in brief major accidents that may occur in chemical industries (0%5)
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Q6. (al Write the steps involved in HAZOP procedure. (1))

(b) TIn a particular process, the feed stream to the reactor is being heated by (10)
exchanging heat with hot reactor effluent. The objective is to maintain the
constant temperature of feed to the reactor in order 1o maintain the
conversion at desired level. Draw a simple block diagram to show this and
further draw and explain the most appropriate control strategy to achieve
the said objective.




