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Note : Question No. 1 is compulsory, answer any TWO questions from the remaining.

(ii) F9P N7 F G°} AT %1 FHHAR TF G §T B 1
Solve all parts of a question consecutively together.
(iii) ¥ % F97 F1 79 98 @ IRET FHord |
Start each question on fresh page.
G(v) 3T T § 3 g #1 Rl ¥ srieh srgae S A 8
Only English version is valid in case of difference in both the languages.

1. () THE W H WA 8 arelt Fg-angd & arfe ) §id i |

Derive g-line equation used in distillation column.
(i) Tt o ool sl
Draw symbols of following :

(@ e
Bag filter

(b) T
Drum dryer

(c) B gy

Centrifugal pump
(d) T IR

Glove valve
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() =™ faftmfim
Heat Exchanger
® WA
Rotary dryer
Tiereh 3 30 (H,80,) % It 1wl SR I |
Draw flow diagram for manufacturing H,SO, acid.
qrft drer 9 ITER & e Al |
Discuss raw water storage and treatment.
aafei Te AR & 319 T TS & TH I8 TATIRET hi FehA B HH THR
ST A1 R 7

What do you understand by boiling point elevation and how does it effect the
economy of an evaporator ?

(vi) Teemga % wepr Y fdern Ao |
Discuss about types of design. (6%6)
2. e Hiem 3 fore sHwam oA fafl fled )
Discuss step-by-step calculation method for distillation column. a7
3. mﬁhuﬁaﬁ1720kgmvm@20ﬁ45°ca$waﬁ%%qmw%

frai 5 TG Aol S A ™ 25 mm TF AT S 22.5 mm T & 1§ 4 m 8 3R
=0 7T T % EL HY S WG B G TR R | AT o T 1.2 m/sec &, T I HE&AT
qrsy |
K T8 e = 96 kCal/hr m °C
Heafrd WY &1 IR = 4520 kg/hr
qrsq <6 W FT = 532.6 kCal kg
g <1 e fIT = 4000 kCal/hr m2°C
Area a1y W ¥ sifees o e R -
& =995.7 kg/m°.
C, = 0.997 kCal/kg °C
K =0.531 kCal/ m °C hr. (Kinematic viscosity)
=0.659 x 1076 m?%/sec.
ITEC A = 532.6 kCal/kg.
Saturation temp is 110 °C
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A heat exchanger is to be designed to heat 1720 kg/m of water from 20 to 45 °C and

steam condensing on the outside surface of brass tube of 0.d. 25 mm and i.d. 22.5 mm
and 4 m long. The water velocity is 1.2 m/sec find the no. of tubes.
K tube material = 96 kCal/hr m °C

Weight of steam condensed = 4520 kg/hr

Latent heat of vaporization = 532.6 kCal/kg

Steam side film co-efficient — 4000 kCal/hrm? °C.

Physical properties of water at mean temp are given as follows :

8 =995.7 kg/m3.

C,=0.997 kCal/kg °C

K =0.531 kCal/ m °C hr. (Kinematic viscosity)

v, = 0.659 x 1076 m%/sec.

Corresponding A = 532.6 kCal/kg.
Saturation temp is 110 °C an

4. Bruvwh arfem sonro & foe s amaft @ st e avie fafay w@ foata s
% fore fom quied |

For triple effect forward feed evaporator write material & energy balance equation for
each evaporator and draw diagram for different types of feed. 17

5. <hiterer IyeRtyr faaga & ford now i fafty fermamogds s |

Explain in detail cost estimation for chemical equipment design. a7
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