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PROCESS EQUIPMENT DESIGN AND PLANT UTILITIES

Ferifa ama 14 W) [3fereram 37 : 70
Time allowed : 12 Hours| [Maximum Marks : 70
Pz (i) [T F IH G |

Note : Answer any TWO questions.

(i) FeI% G99 & G4 YT 1 FHAR 0% G §T Bl |
Solve all parts of a question consecutively together.
(iii) % 597 1 79 Y8 8 JREY Hord |
Start each question on fresh page.
(iv) gl STeIsT 7 3= 817 @1 13 § 38 377415 8 71 8 |

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

T Tdqd AT W 40% (FSHAM) SO U6 60% (FEWH) AeIH I® 30,000
fopurT /aveT Srer H & for fess fran mn @ | 98 ITg H geHE % AN 97%
St T 32 % 3eTg H FeNH % AR 97% g R | PR H 3/4 I T 1/4 5 R |
fiehed e 3.5 M A o g |

Mwt 3517 78, Mw e 92 919 &Y 2 ITgHuS1d e 9 TTH ST = 525.5 keal/kg.
qreq 31 T FHEAT 7240 keal/kmol.

HH ST :

x 0 020 040 060 080 1.0

y 0 038 061 078 092 1.0

(a) @It TgeH i |

(b) 3TEH widl &t GEAT Ud hie wie F1d HIfT |

(c) afe W 2 THvSH g W R A STavash WY 3 T0HT H |

(d) ST Y 30 °C TT HEAET T Y T B 3R 60 °C W e Freheran g @t rava
32 it < T T |

(1 of 4) P.T.O.
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A continuous fractionating column is to be designed to separate 30,000 kg/hr. of a
binary mixture containing 40%. (by weight) benzene and 60% (by weight) of toluene.
The top product contains 97% (by weight) of benzene and bottom product contain
97% (by weight) toluene. The feed consists of %™ vapur and %™ liquid. A reference
ratio of 3.5 has been used.

Mwt benzene = 78 Mwt tolune = 92 latent heat of steam at 2 atm. is 525.5 kcal/kg.
Latent heat of vapour 7240 kcal/kmol.
Equilibrium data : -
x 0 020 040 060 080 1.0
y 0 038 061 078 092 10
(a) Find the material balance.
(b) Find number of plates and locate feed plate.
(c) Find the steam requirement if steam is available at 2 atm.

(d) Find the cooling water requirement if water inters the condenser at 30 °C and
leaves at 60 °C. (4+20+6+5)

). e W i § e drer % 5000 kg/hr e 5 10% ¥ 25% 3| T d=500
T AT 2 | 9 110 °C T 39T B 6 9 BE H TH @ 410 mm Hg 2 | 90 B8
a1 ¥ AR TE 1 FEe 84 °C B | Faer 1 Fwe T 10°C? | Hie ud
ofes ol 61 Tted sHET: 90 TE 80 keal/kg R | aTSd h TAAT 650 keal/kg & | A9 BE
218 % AT EIS IO FIUAH T T FAT 8 | S EE G A = 534 kealkg
(a) FavEeh Wm i wrE ufd e
(b) IV IEHT T T &% 35 m2 2 < ST TRV 0TTeh <hT /T T T |
It is desired to concentrate 5000 kg/hr of a solution of sodium hydroxide from 10% to
25% solids in a single effect evaporator. Steam is available at 110 °C and the vapour
space is maintained at 410 mm Hg. The boiling point of water corresponding to the
vapour space pressure is 84 °C. The solution has a boiling point elevation of 10 °C.
The enthalpies of the feed and thick liquor are 90 and 80 kcal/kg. respectively and the

enthalpy of vapour is 650 kcal’kg. The feed entrers at its boiling point corresponding
to the vapour space pressure.

A, = 534 kcal/kg
(a) Calculate the stream consumption per hour

(b) If the available heat transfer area is 35 m2, estimate the heat transfer coefficient.
(20+15)
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(i)

(iii)

(i)

(i1)

(1i1)

1-2 3 2-4 9 % foqu Siet 3 Y& TRy Hie TeEesR 1 ARG 41T |
Draw diagram for 1-2 and 2-4 pass for shell and tube type heat exchanger.
Eie uaor % for faftrr e i e it #t fofaw |

Write different accessories for heat exchanger.

THh S U1ST #e TaHee forEes i UsY 1 3AEIES 3R IS =E
A 2.6 cm T 3.5 cm @ AR STl ST HI STEIES S 5 cm & 1 36 TYOE
oI AT 61 TUET HIT |

Calculate equivalent diametre of annulas of a double pipe heat exchanger having
inside and outside diametre of inner pipes are 2.6 ¢cm and 3.5 cm and inside
diametre of outer pipe is 5 cm. (10+12+13)

Yarg it 1SS hl T HE HAE ?

How height of packed column is calculated ?

NTU 3R HTU & 1 e g ?

What is meant by NTU and HTU ?

e 9 9 it § IR qaT3T |

Differentiate between plate and packed column. (__12+1_0+13)
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