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CHEMICAL PROCESS CALCULATIONS

Fruifa wm= : 3 w) [3Tferehe™ 37 : 60
Time allowed : 3 Hours} [Maximum Marks : 60
e () YA dATIwEE Aegdd

Note : There are three sections A, B and C in the paper.

(i) QFT T H T qeIr 1 & T 10 9T % IT AT | FAF 9T Uk 37 T 8 TG
Gt 10 977 TG FHR S TH F 8 |

Answer all the 10 parts of the question No. 1 in section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) QFFT @ & 8 T H @ 1521 6 3o & I T | I&F F97 3 37 H1 & G
57T 5 ¢T157/50 VIsgl 7 IR AT |

Answer any 6 questions out of the 8 questions in section B. Each question
carries 3 marks and to be answered within 5 lines/50 words.

(iv) FIT & &6 399 5 @ forg] 4 o1 & IR G | TAF T 8 % F Z TG
§77 15 ST5/150 Yisg] 3 3T Gforg |

Answer any 4 questions out of the 6 questions in section C. Each question
carries 8 marks and to be answered within 15 lines/150 words.

(v) ¥ QI & G} Fe] ) HEGR T T FT Hitord |

Solve all the questions of a section consecutively together.
(vi) @1 TSt H 3R g7 1 1R 7 3 srgare # A= 8 |

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

YA - T
SECTION - A

1. (@) frerda a6 e E g s A R
(@) °F (b) °C
() K (@ R
Which of the following is SI unit of temperature ?
(@) °F (b) °C
() K (d R

e
@ﬁ (1 of4) P.T.O.
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(i) P & N o1 IISe ZeAH Teh feheiiITH % ISR BT 2 ?

(a) 2.205 (b) 0.454
(c) 454 (d) 1000
Which of the following 1bm is equivalent to one kg ?
(@) 2.205 (b) 0.454
(c) 454 (d) 1000
(iii) &I H ferfioR I geEmE fowa _ gang |
(a 11.11 (b) 88.89
(c) 33.33 (d 50
Mass percent of oxygen in pure wateris
(a 11.11 (b) 88.89
(c) 33.33 (d 50
(iv) R A EEeN A H A Tfawa B e |
(@ 80 (b) 20
© 25 (d 75
Mole percent of hydrogen in methaneis
(@ 80 (b) 20
() 25 (@ 75
(v) oS ere Ud quEE | Te wrfieptur ewid 2 |
(a) T=H (b) FATRRIG-FAT
(© (a) 3 (b) T (d) s
Relation between vapour pressure and temperature may be shown by
equation.
(a) Antoine (b) Clausius-Clapeyron equation
(¢) Both(a) & (b) (d) None
(vi) oS % SR i A farlia hH Ea § 7
(@) 9 (b) g
© (a) 3 (o) G (d) ST
During evaporation which opposing process occurs ?
(a) Vaporization (b) Condensation
(¢) Both(a) & (b) (d) None
(vii) EETHM Tge B HHA |
(a) 3FaEE % fog (b) FA
© (a) 3 (b) Qi (d) TR
Material balance may be
(a) Component (b) Total

(¢) Both(a) & (b) (d) None



CH3003

Explain By-Pass
9. TYer AT i aienfia HifT |

Define Heat of formation.

(3 of4)
(viii) TrETaRRR SRR % SR wewET! Heh AR |
(a)  3rffsRam o W (b)  Affspam o w7
(c) @ E wahd (d) IS &
During chemical reaction key component take part in reaction.
(@ do (b) donot
(c) can’tsay (d) None
(x) 29w ST AT I g |
(a) o b) =
(©  (2) 3 (b) (d) s Tl
Hess’s law is known as law of _ heat summation.
(a) Constant (b) Variable
(¢) (a) & (b)both (d) None
(x) T TEXAT 8
(a) 1 9gHSAE qE (b) 25° feift afcaam
(© (a) 3 (b) S (d) R
Standard stateis
(2) Ilatm (b) 25°C
(¢) (a) & (b)Both (d) None
e — ot
SECTION - B
2. IS S: THIE AT o AT faRad |
Write names of any six unit operations.
3. SAIfeh 1§ ol YT HINT |
Define partial pressure.
4. Tocigan = uftafya Hif |
Define solubility.
5. TUMT % SMYR ! TR HIT |
Define basis of calculations.
6. B I ANTceh foram TmEme |
Explain Hess’s law of summation.
7. 10m+ 5 sl g HINT |
Solve 10 m + 5s.
8.  IUTE I THE |
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10.

11.

12.

13.

14.

15.

Y —
SECTION - C
TS <7, Y[ s ATHT UG 3713 §¢8 AT ol GRATIYG HIT |

Define vapour pressure, dry bulb temperature and wet bulb temperature. 8)
weh At fiasror 3§ CH,, 10%, C,H 30% Ta e g8 H,, 15 °C T 1.5 STgAUSH g1 W Th

3
I A B 2.5 I T T7 W & | AT HIT (a) T fazyor 6 shea smivae

min
GeIH (b) Sogd™ HaTE & |
A gaseous mixture analysing CH, 10%, C,H, 30% and rest H, at 15 °C and 1.5 atm 1is

3
m
flowing through an equipment at the rate of 2.5'@ - Find (a) the average molecular

mass of the gas mixture (b) the mass flow rate. 4+4)

T FreTeRR T B A g e TeiRere T g S foRe S @
q=[0.31 h25/g.93] tanq)aﬁq:amaqmafg,hﬂﬂmsﬁé, ft, g = SN TR
m%,q):v—:ﬁaem S % 1Y H | 36 T HI TH.IAE. THH H wEod |

The flow past a triangular notch veir can be calculated by using the following
3
empirical formula q = [0.31 h*%/g.%] tan ¢ where q = volumetric flow rate, =,

ft
h = weir head ft, g = local acceleration of gravity 2 ¢ = Angle of V-notch with

horizontal plane. Convert the empirical equation into SI units. ®
Frrest A frm 51 = HIT |
Derive ideal gas law. 8)

TSI ST T AT THTE % o1 T gea= IR |

Derive equation for effect of temperature on vapour pressure. 6]

60% H,SO,, 32% HNO, T8 8% THI I 1000 kg. afdra 1wt s w1 & | 3@ o
(i) 11.3% HNO,, 44.4% H,SO, Td 44.3% H,O gad JufrE 3t (i) 90% HNO,
(STefT) (iii) 98% H,SO, (Weita) = firetra Smat 2 | @it wierrd Femm < S 2 |
T Rl ST et i STTargEeR STRAT ST TUHT SHiFT |

It is required to make 1000 kg mixed acid containing 60% H,SO, 32% HNO, and 8%
water by blending (i) the spent acid containing 11.3% HNO,, 44.4% H,30, and 44.3%
H,0. (ii) Aqueous 90% HNO; and (iii) Aqueous 98% H,SO,. All percentages are by
mass. Calculate the quantities of each of the three acids required for blending . ®)




