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() wom ud i s sTAar &, 99 3 @ fd @ %1 I o |

Note : Question No. 1 and 2 are compulsory, answer any ONE question from the

remaining.
(i) TAF ¥ & @1 9711 H1 FHAR U T 5 FilAd |
Solve all parts of a question consecutively together.
(iii) ¥cd% 59 F1 73 Y8 & IR Fifd |
Start each question on fresh page.
(iv) @ STIsn & TR &1 ) Rl d i sare # A= 8 |

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

(1) DF AT H | 7R F = 10 kmol/hr 37 B = 5.39 kmol/hr 2 |

(a) 7.8 kmol/hr (b) 4.61 kmol/hr
(¢) 9 kmol/hr (d) 5.64 kmol/hr

If F = 10 kmol/hr and B = 5.39 kmol/hr, F is feed; B is Bottom Product. D is

distillate. Calculate D.

(a) 7.8 kmol/hr (b) 4.61 kmol/hr
(¢) 9 kmol/hr (d) 5.64 kmol/hr
(2) e aie arsrsfiern S A 2 8 3w 9w H A 39 0.4 2, A aTey =T | Wi
F9 & AT R |
(@) 04 (b) 0.57 ) 0.61 (d) 0.63

If value of relative volatility is 2 and mole fraction in liquid phase is 0.4 than

calculate mole fraction in vapour phase.

(a) 04 (b) 0.57 (c) 0.61 (d) 0.63
@) Wgtsfemes e

(2) arE (b)

(c) for s (d) T EBETE

An azeotropic mixture is a mixture.

(a) Binary (b) Ternary

(¢) Constant boiling point (d) None of these

(AT 31 : 70
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(10f 8) P.T.O.
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foega I fesmga o 3 wifgran &t amar Fuifa i st 2 |
(a) ©TTd, AH (b) @mmE, &
(c) s, 7 (d) ¥ HHE T
In detailed estimate design the and potential of the process is
determined.
(a) cost, profit (b) cost, loss
(c) profit, loss (d) None of these

()

(6)

@)

(8)

3= et @ fafezeie &1 S 2 2 |

(@) 4 (b) 3ifew

(c) uRfa (d) Iafed
At higher recovery distillate is produced.
(a) low (b) more

(¢) finite (d) unwanted

afg Ry, = 1.5 3 x;, = 0.96 B, A T9g Ta 1 U H1 ITH 2

(a) 0.384 (b) 0.234

(c) 0.5 (d) 0.96

If R, = 1.5 and xp, = 0.96 then intercept of enriching line is estimated as
(a) 0.384 (b)y 0.234

() 0.5 (d) 096

ﬁm,ﬁﬁmﬁm,m,wwwrﬁmﬁmﬁaaﬂaﬁﬁ
el

(a) R (b) —=EEEEA

(c) ebithl (d) 3 Y B A

Raw materials, material of construction, profits, safety consideration are the list
of items included in survey.

(a) Preliminary (b) Feasibility

(¢) Technical (d) None of these

TH mmuﬁwm%mmamﬁaﬁmﬁm% |

(a) TOTHS (b) HHATHSD

(c) ugE faaw (d) e @t

A flow diagram shows quantities of material required for process
operation.

(a) Qualitative (b) Quantitative

(¢) Combined detail (d) All of the above
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UFL &1 et %id
(@) 3egl AT HiHT (b) FHu sgeefia €
() Sl i (d) T HE
Full form of UFL
(a) Ultra Flammable Limit (b) Upper Flammable Limit
(c) Upper Fire Limit (d) None of these

(10) T |t Hge aTfers & feu 2 |

(@ F=P-E (b) F=P+E (c) P=F+E (d) wHASHETE
The overall material balance for evaporator is
(@ F=P-E (b) F=P+E (¢) P=F+E (d) None of these

(1) It 3N T TH Ee THEE & o0 avgs 9es 2

(a @ (b) I (c) %" (d) I9Ea ot
Essential components for shell and tube type heat exchanger are
(a) Tube (b) Shell (c) Baftles (d) All of the above

(12) it & weirrss foeman smar 8, st Uoh 1 TEE HT 2 |

(@) " (b) T (c) TaHTA (d) W&
Fluoride is added to water, which helps in preventing .
(a) infection (b) sickness (¢) toothdecay (d) fever

(13) T & 31ETs FH3ar fergeh SRl ardl 8 7

(14)

1066

(a) Sfcwam aethe (b) Wifiem HeEhe
(c) Wi Tethe (d) By F e
Temporary hardness in water is caused due to
(a) Calcium sulphate (b) Magnesium carbonate
(c) Magnesium sulphate (d) Magnesium chloride
SO, g farzyor & it srorferes i o Al 8% (3EEH) SO, 2
(a) 313 (b) 30.75 () 30 (d) 31
Calculate average molecular weight of SO, air mixture containing 8% by
volume SO,.
(a) 318 (b) 30.75 (c) 30 (d) 31

(15) e Trat ) SurE Fa FE HT I 8
(@) H.T.UN.T.U (b) NT.UH.T.U
(¢) H.T.UxN.T.U (d) 3§ g TE
Formula to calculate height of packed tower
(a) H.T.UN.T.U (b) N.T.UH.T.U
(¢c) H.T.UxN.T.U (d) None of these

P.T.O.
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(16)

a7

(18)

(19)

(20)

21

ST T 3 ST 6 O S atE T % IR AT &% 0.09 2§ |

(a) 34cm (b) 40cm (¢) 04m (d 045m

Calculate diameter of distillation column if cross sectional area of column is
0.09 m2.

(a) 34cm (b) 40cm (c) 04m (d 045m

ST W % Y T e SaTg g i T AT Hiew H FEN 6.32 3
ot qr A 80.3 °C 2 3 g 1 atm B |

(@) 200 m3/hr (b) 183.1 m¥hr

(c) 250 m3/hr (d) 280 m3hr

Calculate volumetric flow rate at the top of distillation column if number of
moles are 6.32; and temp. at the top is 80.3 °C and pressure is 1 atm.

(@) 200 m3hr (b) 183.1 m¥/hr

() 250 m¥hr (d) 280 m’/hr

Srae T 6 s o Wt At Wil e 10 § 3w % i H gl
50®.HL 2 |

(a) SScm (b) 55cm (¢) 550cm (d) 5500 cm

Calculate the height of distillation column if number of plate are 10 and plate
spacing is 50 cm.

(@ S55cm (by 55cm (¢) 550cm (d) 5500cm

= Ay, o B Ak Syairur 3 foru S et & S 420 cm IR AT,
51721

(@) 8124cm (b) 8124cm (c) 8.124cm (d) 0.8124cm
Calculate H.T.U if height of packed tower for absorption is 420 cm and N.T.U.
is:5.17.

(a) 8124cm (b) 8l1.24cm (¢ 8.124 cm (d) 0.8124cm

Tirer 391 3T A JTUTA % e gay ? | el y = Hid 3, y = lﬁaaﬁqﬁf
+
@ y=133 ® =t © oy Ty @ vey
Relation between mole fraction and mole ratio is where y-mole fraction and
y = mole ratio.

s 1
@ y-T B y= © yTioy; @ yoy

A & e R g = & 30% 3tk Tt 8 R S 8 A QU H T A 8.5
2, d et A 6 oA HifT |

(a) 11.05 (b) 10 (c) 15 (d 18

If liquid to gas rate is kept 30% more than minimum value, liquid to gas rate

minimum value is 8.5. Then calculate actual value.
(a) 11.05 (b)y 10 (¢) 15 @ 18
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(22) wdifeq g ferw e ?
(a) AT AT (b) IEN
(c) THe (@) dren
Colour code for compressed air is
(a) Sky blue (b) Black
(c) White (d) Yellow
(23) IS uTm =
(a) AR e (b) R
(c) HIe (d) THe
Colour code for fire water is
(a) Sky blue (b) Firered
(c) Black (d) White
(24) 3TeEsE & foe THSE |
(a) Il (b) A T
(c) ot diem (d) dhe
Colour code for oxygen is
(a) Black (b) Firered
(c) Canary yellow (d) White
(25) e 3 EAE
(a) A ST, TS (b) TIdE, ITZYH T
(c) < (a) 3 (b) d) I BETE
Colour coding is consists of and .
(a) ground colour; colour band (b) colour band; colour of pipe
(c) Both(a)and (b) (d) None of the above
(26) LMTD & fou g3 8
AT, - AT, AT, ( AT,
(a) T (b) -A_Tz © I _A—Tl (d) AT,-AT,
I“E
Formula for LMTD is
AT, - AT, AT, AT,
(a) T (b) -Z’_l‘; c 1, ﬁl- (d) AT,-AT,
Inﬁ;

1066

P.T.O.
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27)

(28)

(29)

(30)

© 1066

&

<ol Y139 B2 TR % fo0, aed kSl sgE kg femn i @ |
D3 - D D%_D% . Dy-Dy D, +D,
@ —p— ® T4p © —3 ) 2

W&l D, = WTE{l IgY % I b1 A
D, = 3iet % UT39 %1 91edl I
For double pipe heat exchanger, equivalent diameter for annulus is given by

o G 2 2
Dy -Dj D; - Dy D, -D, D,+D,

@ —p— ® - © ~3 @ ~3

Where D, = inside diameter of outer pipe.
D, = outside diameter of inner pipe.

o 739 1oy & A | 7ge i a8 2
(a) 12-24 meter (b) 6-15 meter
(¢) 3-10 meter (d) 20-25 meter
Tube length in case of long-tube evaporator is
(a) 12-24 meter (b) 6-15 meter
(¢) 3-10 meter (d) 20-25 meter
e TaEEeR # 74 6l ors % fau g 2
AO AO

@ L=%DN ® L=7p,

AO p DO
(¢ L= D, @ L=

el A - aTedl 8; D, — aTett =m; N — a1 <6t we
Formula for length of tube in heat exchanger is
A A

@ L=1'rD0N (b) L::ero
ACI DO
(c) L= D.N (d L= N

When A _ - outside area; D — outer diameter: N — number of tubes

THA YHTE 1o & fore et s Tt TSI 2 |

(a) O=uAAT (b) 0=uA (c) O=uAT (d) 9=;A—ﬁ[

Heat balance equation for single effect evaporate is given by )
uA

(a) O0=uAAT (b) 6=uA () O=uAT @ 6=%7 (1x30)
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2.

() =3 welies =g
Draw symbols of the following :
(a) TlgRR

Rotary dryer
(b) arfer=
Evaporator
(c) Fuar fafmfm
Heat exchanger
) =@ fE=H
Pressure controller
(e) TETEeR
Reboiler
() bl v
Centrifugal pump
(®) B
Spray dryer
(ii) Teams & g = foramgdes Tuss |
Write in detail about types of design.
(i) T Y o Yoo @Yy 6 9T FRE! @ g qeee |
Write in detail about factors affecting profitability of investment.

(iv) 3T S worrett < /R faar @ auiF & |

Describe in detail about fire water system. (7x4)

ST i H Y wiel oh1 v T % <hi fafer o6 aui fasangdss Sifay |

Write in detail how you can calculate number of plates for distillation column ? (12)

el g SIS 3 28% w & 40% w d% 316 Eigdl 9T S qiel faera & fog
v WY 6 o S | e g g 25000 /4. T sEw a™ 60° 9. @ | aifeE |
g g 0.2 fram. /2.2 R | (FauA 60 °C) ardta arem & forg sui 8 o8 1 wqa
a9 1.4 B, /2562 (108.7 °C) Faeis # 33M 25 °C HT 8 | 3T TR0 HEAT TAHTHT
s &1 UH 670 . Fard / 9.2 8. 8 4 €ifén gag & womn Hi |
fafi= s &1 wuedt Jies i var 2

arsg 0.2 femn. A 2@ = 623 o, Sarti/fe.m.

28% NaOh 60 8. T = 50 fob. Herrti/fes .

40% NaOh 85 °8. 9 = 90 fer. Ferdy/fe. 71,

19 <l T ST 1.4 6. an./&. .2 = 534 T, Seadi/fe .
P.T.O.
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Calculate the amount of steam required for concentrating the solution of caustic soda
from 28% w of solids to 40% w of solids in a single effect evaporator. The feed rate is
25000 kg/hr and its temperature is 60 °C. The absolute pressure in the evaporator is
0.2 kg/cm?. (Boiling point 60 °C). Saturated steam at 1.4 kg/cm? (108.7 °C) is to be
used as heating medium. The elevation in boiling point is 25 °C. If the overall heat

transfer coefficient is 670 kCal/hr m? °C. Calculate the heating surface required. The
enthalpy data for various stream are as follows :

Vapour at 0.2 kg/cm? = 623 kcal/kg.

28% NaOh at 60 °C = 50 kcal/kg.

40% NaOh at 85 °C = 90 kcal/kg.

Latent heat of steam at 1.4 kg/cm? = 534 kcal/kg. (12)

5. 30° . a9 T 9 1200 sfey/=e | 25 L. ST oaTg el TgE H A T # |
28 fir fir. wTEd =T et 6 Fud Taw W HalE W79 %1 A 120 8. 2 Reciccofiac
e 5000 5. Fa/ad2 °C & 170 4. A9 g O B T W H fag Tl H
eI TS 1 o it | o fefs fo g <Rl ardiE =rerhdn 300 fop. errtia. .
3 2 wd gt i andv srear 0.54 6. Sedyaf a. R | T F 3ited B T AT
su: 0.98 Tm/fa . @, 0.6 CP. 2 |
Water at 30 °C enters a 25 mm id tube at the rate of 1200 litres per hour. Steam
condenses on the outside surface of the tube (28 mm od) at a temperature of 120 °C
and its film heat transfer coefficient may be taken as 5000 kcal/hr m? °C. Find the
length of the tube required to heat the water to 70 °C. Assume thermal conductivity of

metal wall as 300 kcal/hr m °C and of water as 0.54 kcal/hr m °C. The average density
and viscosity of water may be taken as 0.98 gm/cc and 0.6 C.P. respectively. (12)

6. @ﬂﬁmw%ﬁmﬁz%aﬁﬁmm%ﬁ@mmﬁmﬁ%%
At HET 2 tsa%a%ﬁﬁarmlnokg/hrmZﬁaqaimaéwﬁﬁmm% | 2T
£ Sard 6 o B | 3R T 1 g | THUSTTE 3R AT 20 °oC B | 9T g
ye =0.746 x.
ye=3@ﬁmﬂﬁﬁm
x = I & Farerem # s & @i 39

H.T.u = 2 meter.

An ammonia air mixture containing 2% ammonia. It is to be recovered up to 98% of
ammonia for this mixture. The water and gas rates are 1170 kg/hr m? each. Estimate
the height of tower. If tower operates at 1 atm pressure and 20 °C.

The equilibrium relationship is given by ye = 0.746 x.

ye = mole fraction of ammonia in Air.

x = mole fraction of ammonia in solution with water.

and H.T.u is 2 meter. (12)



