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Note: (a) All questions are compulsory. 7 : 3
g .|
(b) The candidate is allowed to make Suitable numeric assumptions where;ver réqJnred
; iyl

Jor solving problems. Calculators are allowed. DR W

Q.No Question [ CO | Marks

QI(a) | Explain how first law of thermodynamics leads to the’ concept wof | CO-1 |2
internal energy. i

(b) Efficiency of heat engine cannot be more than 100%;buﬁ c@efﬁcxent of | CO-2 |2
performance for refrigerator can be much higher thanzaIOQ% : Explain

Q2(2) | How maximum possible yield of blomass dlffers from maximum | CO-4 | 2
possible yield of product? Ty, T

(b) To ensure turbulent conditions and midimummixing time during | CO-5 | 4
agltatlon with a turbine impeller, the Reynolds number must be at least
10*. A stirred laboratory-scale fermenter with a turbine impeller 5 cm
in diameter is operated at 800 rpm. If the density of broth being stirred
is close to that of water, what is the: visc031ty of the suspension?

Q3(a) | (a) A furnace wall is constriuctéd of firebrick ‘15-cm thick. The | CO-6 | 4
temperature inside the wall.is 700°C the temperature outside is 80 °C
If the thermal conductivity of the brick under these conditions is 0.3 W
m™ K, what is thei rate of heat loss through 1.5 m 2 of wall surface?

(b) The 1.5 m % arean part (a) is msulated with 4-cm thick asbestos
with thermal: conduc’uwty 0.1 Wm ' K. What is the rate of heat loss?

(b) Coupling of reactlons is important concept of biology. Justify. CO-2 |3

Q4(a) Explam the v150031ty gradient with the help of coutte flow. CO-5 |3

(b). | The chemlcal reaction equation for conversion of ethanol is: CO-4 |5
| K CoHgO + Oy > CH,0; + HyO '

‘;Aceﬁc acid is produced from ethano! during growth of Acerobacter
'acetz which has the composn:lon CH 30qsNy» Biomass yield from
. |'substrate is 0.14 g g '; product yield from substrate is 0.92 g gl
| Ammonia is used as nitrogen source. How does growth in this culture
affect oxygen demand and ammonia requirement for acetic acid
production?

Q5(a) | Elaborate the classification of fluids according to their rheological | CO-5 | 5
behaviour

{ (b) | Describe the Double tube and shell heat exchanger with the help of | CO-6 |5
diagram




