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A () FYTTE FHGE 8, 997 8 fhET g & I o
Note : Question No. 1 is compulsory, answer any twe questions from the remaining.
(ii) FIF F57 F GH} YT B FHER U G &7 Hiord |
Solve all parts of a question consecutively together.
(iii) ¥A% 97 F1 79 98 8 IREY Hiord |
Start each question on fresh page.
(iv) @1 919737 § 37 g1 BT [Rfa 7 37 srgare S e 8

Only English version is valid in case of difference in both the languages.

1. (a) T 3o /s=egm=E & wdie difse
Draw symbols of following equipments & instruments :
(i) i ud oot u S|

Plate & filter frame press
(i) w3y
Steam trap
(iii) HEFAR
Cyclone
(iv) & 3e e
Steam jet ejector
(v) e AT

Control valve (1x5)

(10f4) P.T.O.
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(b) T efieroll /averg guIisy -

Write following equations/relations :

() feem e wtwT
Dittus Boelter equation

(i) UHE TE G e TGN § T
Relation among individual & overall heat transfer coefficient.

(iii) HTU T NTU 31 3930 $d §C 37€ e hi $=1s 1 43
Formula for height of packed tower using HTU & NTU. (2'2x3)

© (@) S 1 TR R B T S a0 A-hH A HEH 8 ?

What are the factors affecting profitability of investment ? ()]
(i) onfemm AT TN acR ® ?
What is meant by optimum design ? (7%)

(iii) Saurelt s aTfeE % e creedt e T i |
Write enthalpy balance equation for triple effect forward feeding

evaporators. ®

ifr dre % T H 28% W3 & 40% YR 3 7 Thh yHT A A i $0
¥ foru w9 <6 W o SR | Hie < g€ 25,000 fRI/E. TE AT 60 oC & | ITfe § wH
29 0.2 kg/em? (F9%AT% 60 °C) | HJH W19 1.4 kg/em? (108.7 oC) gt ST # EwAY STl
2 | BPR. 25 °C 2 | 3ifeatlet e Zhawt HRBRAE 670 keal/hr m>.C® | &fén area
i o i | fafr S ) e e R

Calculate the amount of steam required for concentrating the solution of caustic soda
from 28% W of solids to 40% W solids in a single effect evaporator. The feed ratio
25,000 kg/hr and its temperature is 60 °C. The absolute pressure in the evaporator is
0.2 kg/em? (b.p. 60 °C). Saturated steam at 1.4 kg/em? (108.7 °C) is to be used as
heating medium. The B.P.R. is 25 °C. If the overall heat transfer coefficient is 670

keal/hr m2.C. Calculate the heating surface required. The enthalpy data for various
streams are as follows :

— 9™ 0.2 kg/cm? = 623 kcal/kg
Vapour at 0.2 kg/em? = 623 kcal’kg



CH307/CP307 (3 of 4) 1137

_ sl 28% NaOH 60 °C W = 50 kcal/kg
28% NaOH at 60 °C = 50 kcal/kg

— 9 40% NaOH 85 °C T = 90 kcal/kg
40% NaOH at 85 °C = 90 kcal/kg

~ W T F 1.40 kg/em? = 534 kealkg .
Latent heat A_ at 1.40 kg/em? = 534 keal/kg T

3 i T v e e R 40% wier 30 2, 1 g e & R o 2
ST # 90% et A=A T aeR IEE § 10% Hier I JTH & qH | Fmaferes arsfaan
1 3f|d 7H 2.4%,33@@??{%«@@%%@@#@1@@1?1%& | =aH
frorerad Wit T Hif A Fig F6% FaETh WE |

A mixture of benzene and toluene containing 40% mole benzene is to be separated to
give a top product of 90% mole of benzene and bottom product containing 10% mole
benzene. Using an average value of 2.4 for relative volatility, calculate number of

theoretical plates required at total reflux. Also calculate minimum reflux ratio, if feed
is at its boiling point. a7

4, T 1 A B WH HiEE H g 15.5°CH 43 oC g T T o R | AN %
firu TR WY 1 I R S 2 S 6 100 °oC qT 2 | 3T HIEE Hl T THH
FTeRRER 15.7 T8 iH 81EE 1 3500 keal/hr m? °C R | Hr3fe et W Hige 1 4.0
& 31fret W1 1 7.0 keal/hr m2°C & | 2250 kg/hr $6 a1, fafdre e 0.8 keal/kg °C
T T R | TS T AR ST 4,10 ) O wre =W 4.83 ¥ R A
Fuel oil in a tank is to be heated from 15.5 °C to 43 °C by mean of steam coils.
Exhaust steam is used for heating which is at 100 °C. Fuel side heat transfer
coefficient is 15.7 and steam side coefficient is 3500 kcal/hr m? °C. The fouling factors

for steam is 4.0 and for fuel oil is 7.0 kcal/hr m2 °C. The coil is required to heat 2250

kg/hr fuel of specific heat 0.8 keal/kg °C. The inside pipe dia. is 4.10 cm and outside
dia. is 4.83 cm. Calculate

() T € A HIHETE
Overall heat transfer coefficient
(i) #ifen achy < o HIRAT |
Heating surface requiréd (17

P.T.O.
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5. W SET-ga & Tz fras 29 e i 8, ® e & 20 °C 99 R/ Eiid

HET & | 9w g o H y@® @ 1170 kg/hr m? (Hiom & et Hragaeq T
smenti) afg yafvm fason # & 989 i srawifa Fe 2 wd 2t | argHvSEd g
R EHATe # | _

S5 HTR Gy, = 0.746 x. _

HTU = 2 Hi& d T i 918 1 10T Hifg |

An ammonia-air mixture containing 2% mﬁonia is to be absorbed with water
at 20 °C in a packed tower. The water and gas rates afe 1170 kg/hr m? based on empty

tower cross-section. Estimate the height of tower if 98% of ammonia in entering is

to be absorbed, the tower operates at 1 atm pressure. The equilibrium relation is
y.=0.746 x.

HTU = 2 meter ‘ an



