www.firstranker.com

Code No: 07A32302 RO7 Set No. 2

ITI B.Tech I Semester Examinations,November 2010
THERMODYNAMICS FOR BIOTECHNOLOGISTS
Bio-Technology
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. (a) Define Helmholtz free energy and Gibbs free energy.

(b) Discuss various thermodynamic diagrams and tables used for estimation of

thermodynamic properties. [6+10]
2. What is Azeotrope and explain high boiling and low boiling tro neat
diagrams? [16]

3. A particular power plant operates with a heat sourge oir @t 623.15 °K and
a heat sink reservoir at 303.15%k. It has a ther, cy equal to 55% of the
Carnot engine.To what temperature must _the ce reservoir be raised to
increase the thermal efficiency to 55% of t engine value? [16]

4. Prove that #¥ = G;* + RT In y, [16]

5. The hydrogenation of acetylenéyto ethylene can be represented by the addition of

formation reactions

ViZ., CQHQ - - - HQ— (I)

2C+2H,- - - -

The reac t at 1120°C and 1bar.The equilibrium constants for the
reacti ns K; = 4.0%10° and K;; = 2.5*10°

If the fe an equimolar mixture of acetylene ad hydrogen what is the composition
of the product stream at equilibrium? [16]

6. Discuss in detail the EMP Pathway related to TCA with respect to energy utiliza-
tion. [16]

7. (a) Develop mathematical expression for first law of thermodynamics for flow
process.

(b) Dry saturated steam at 5 bar enters a adiabatic nozzle at a velocity of 2 m/sec
and leaves as dry saturated steam at 2 bar. Calculate the exit velocity of the

stream.
5 bar 2 bar
H = 2748 kJ /kg H = 2706 kJ/kg
Vi =2 m/sec [8+8]
8. Develop unsteady state energy balance equation for biological system, explaining
about different parameters involved. [16]
* % x x Kk
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(a) Develop mathematical expression for first law of thermodynamics for flow

process.
(b) Dry saturated steam at 5 bar enters a adiabatic nozzle at a veloc 2 m/sec
and leaves as dry saturated steam at 2 bar. Calculate the exit of the
stream.
5 bar 2 bar
H = 2748 kJ /kg H = 2706 kJ/kg
Vi = 2 m/sec 848

A particular power plant operates with a t sdurce ¥eservoir at 623.15 °K and
fliciency equal to 55% of the

a heat sink reservoir at 303.15%k. It has a

Carnot engine.To what temperat t §he heat source reservoir be raised to

increase the thermal efficie 5 arnot engine value? [16]
a

nc
(a) Define Helmholtz energy and Gibbs free energy.

(b) Discuss various, t odynamic diagrams and tables used for estimation of
thermodyu ro es. [6+10]

zeN) and explain high boiling and low boiling Azeotropes with neat
[16]

Discuss inWetail the EMP Pathway related to TCA with respect to energy utiliza-
tion. [16]

Develop unsteady state energy balance equation for biological system, explaining
about different parameters involved. [16]

The hydrogenation of acetylene to ethylene can be represented by the addition of
formation reactions

ViZ., CoHy - -------- >2C+Hs- (I)

2C—|—2H2 —————— >CQH4— (II)

The reaction is carried out at 1120°C and 1bar.The equilibrium constants for the
reactions are given as K; = 4.0¥10° and K;; = 2.5%10°

If the feed is an equimolar mixture of acetylene ad hydrogen what is the composition
of the product stream at equilibrium? [16]

. Prove that p!9 = G + RT In Vi- [16]

* Kk ok ok ok
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1. A particular power plant operates with a heat source reservoir at 623.15 °K and
a heat sink reservoir at 303.15%k. It has a thermal efficiency equal to 55% of the

Carnot engine.To what temperature must the heat source reservoir aised to

increase the thermal efficiency to 55% of the Carnot engine value? [16]

2. (a) Develop mathematical expression for first law of therfliod s for flow
process.

(b) Dry saturated steam at 5 bar enters a adiabatic®o ocity of 2 m/sec
and leaves as dry saturated steam at 2 ba C the exit velocity of the
stream.

5 bar 2 bar

H = 2748 kJ /kg H =27 g
Vi = 2 m/sec [8+8]
3. The hydrogenation of lene %@ ethylene can be represented by the addition of

formation reactions

Viz., CoHy - - -
2C+2H,- - -& -

The re ODX“ ied out at 1120°C and 1bar.The equilibrium constants for the
reactio gi as K; = 4.0%10° and K;; = 2.5*10°

If the feediis an equimolar mixture of acetylene ad hydrogen what is the composition
of the product stream at equilibrium? [16]

- ->2C#H,y- (I)
s (I1)

4. Discuss in detail the EMP Pathway related to TCA with respect to energy utiliza-
tion. [16]

5. Develop unsteady state energy balance equation for biological system, explaining
about different parameters involved. 16]

6. What is Azeotrope and explain high boiling and low boiling Azeotropes with neat
diagrams? [16]

7. (a) Define Helmholtz free energy and Gibbs free energy.

(b) Discuss various thermodynamic diagrams and tables used for estimation of
thermodynamic properties. [6+10]

8. Prove that p19 = GY + RT In Vi- [16]

* Kk ok ok ok

3

www. firstranker.com



www.firstranker.com

Code No: 07A32302 RO7 Set No. 3

ITI B.Tech I Semester Examinations,November 2010
THERMODYNAMICS FOR BIOTECHNOLOGISTS
Bio-Technology
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. A particular power plant operates with a heat source reservoir at 623.15 °K and
a heat sink reservoir at 303.15%k. It has a thermal efficiency equal to 55% of the

Carnot engine.To what temperature must the heat source reservoir aised to
increase the thermal efficiency to 55% of the Carnot engine value? [16]
2. What is Azeotrope and explain high boiling and low boilin e pes with neat
diagrams? [16]

3. (a) Develop mathematical expression for first lawSef $herm®dynamics for flow
process.
(b) Dry saturated steam at 5 bar enters a tignozzle at a velocity of 2 m/sec

and leaves as dry saturated st 2Wér. Calculate the exit velocity of the
stream.

5 bar r

H = 2748 kJ /kg = 2906 kJ/kg

Vi = 2 m/sec [8+8]

ene to ethylene can be represented by the addition of

formatio
Viz., NS ook, ()
QC+2H2 - - - —>CQH4- (II)

The reactidn is carried out at 1120°C and 1bar.The equilibrium constants for the
reactions are given as K; = 4.0*10° and K;; = 2.5%10°

If the feed is an equimolar mixture of acetylene ad hydrogen what is the composition
of the product stream at equilibrium? [16]

5. Develop unsteady state energy balance equation for biological system, explaining
about different parameters involved. 16]

6. Prove that j19 = G’ + RT Iny.. [16]

7. Discuss in detail the EMP Pathway related to TCA with respect to energy utiliza-
tion. [16]

8. (a) Define Helmholtz free energy and Gibbs free energy.

(b) Discuss various thermodynamic diagrams and tables used for estimation of
thermodynamic properties. [6+10]
* Kk Kk x
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