Printed P
1R A L O B Subject Code: ;gz;;':.;

PAPER 1D-31026¢ e pem e ey
Roll No ‘: |

B TECH
(SEM-VIT) THEORY EXAMINATION 2020-21
PROCESS MODELING & SIMULATION

Time: 3 Hours Total Marks: 70
Note: Attempt all Sections. If require any missing duta; then choose suitably.
SECTION A
L Attempt alf questions in brief. 1x7=14
Ea. | What is simulation? )
b. | Explain the term ‘Modeling'- )
c. Name two software for simulation,
d What 1s Golden number?
€. Define Non-linear Programming problem.
f. Differentiate between deterministic & stochastic process.
8 What is variable hold up?
SECTION B
2. Attempt any three of the following: Tx3=21

a. | What is mathematical model? Disouss its applications in unit operations. |

b. | Discuss the modeling of reactive separation processes. |

c. A tank is used to dissolve a solid isto a liquid solvent. The tank is provided with an

agitator. This tank acts as a batch $ stem. Do the modeling with respect 10 liquid as |

well as solid phases.

d. Discuss the computational fearum of direct and uenznve methods for solution of
linear simultaneous equations. .

le. | Present the simulation steps for comnter current heat exchanger. 1
SECTION C
3 Attempt any one part of the following: Txl=7
(a) | Explain in detail, why modeling assumptions are important in the building of any |
model. |
(b) | Present the steady state model of single component vaporizer. ]
4. Attempt any one part of the following: Txt=7

(a) | Explain distributed parameter model for packed bed. i
(b) | With the suitable example discuss the application of total continuity equation and |
component conlinuity equation in developing a mathematical model.

5. Attempt any one part of the following: Tx1=7
[(a) | Elaborate time dependr:m models and their apy appllcatmm

FlfI:r} With a neat flow chart, discuss the Gauss elimination algorithm. Mention its |

| advamages and limiavions.
6. Attempt any ene part of the following } T T Ixa=1

(a) ' Derive modeling equations for balch reactor.
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(b) Wmclhc 1otal continuity and component continuity of systems. Fora porfath mm‘d-Jl
| CSTR with the following reactiori (first order, isothermal), A—=B-—C, Derive the

| material balance cquauum Write dbwn the unsteady state material batance equations, |

(if the reaclion occurs in non-isdthermal condinons, where heat needed for

| endothermic reaction is supplicd th thmuLh electrical ¢oil.

7. Attempt any one part of the following: Ty l= ;
‘,[ﬂ} Use the trapezoidal and ‘Elmpuun 's lule for with .\\ = U 210 c‘l.‘]!uq[g j’ - .md

(b} Ot}Lcn is al temperature ¢ of 150 °C and pressure of 20 am Caleulate nmhrmh-ﬁn't
' trom Vander-Wall's equation using Newton-Raphsen method. Present the resuits for

| + at least 4 derations and write the computer program {or the solution of the problem,
L i Daaca=1 360 b= 0033 R = (OS2 I mol K

_L _compate your values with angiviical result
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