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Subject Code: 1CH403

<br>

[TIME: 3 hrs.]

<br>

Ql. Answer ALL parts.

<br>

(a)

<br>

(b)

<br>

Note: Atempt AllQuestions. All Questons carry equal marks. Assume data suitably, if missing.

<br>

Q2.

<br>

(a)

<br>

(b)

<br>

Q3.

<br>

(a)

<br>

(b)

<br>

04.

<br>

(a)

<br>

(b)

<br>

(SEM IV) EVEN SEMESTER EXAMINATION 2025-26

<br>

CHEMICAL ENGINEERING THERMODYNAMICS

<br>

Derive an expression for kinetic energy.

<br>

B.TECH.

<br>

Answer ALL parts.

<br>

Derive an expression for the velocity of fluid at the exit of the nozzle.

<br>

OR

<br>

A liquid mixture containing 50 mole percent each of benzene and toluene at 313 K is to be

<br>

continuously flash vaporized so that 60 mole percent of the feed is vaporized. The residual

<br>

liquid product contains 35 mole percent benzene. If the enthalpies per mole of feed, distillate,

<br>

and the residue are 5, 30, and 2kJ/mole, respectively, calculate the heat added in kJ per mole

<br>

of vapor product.

<br>

Answer ALL parts.

<br>

A new engine is claimed to have a power output of 4.5 hp while receiving a heat input of 6.25

<br>

kW and working between the source and sink temperature limits of 1000K and 500K..

<br>

Determine the efficiency of the proposed engine. Is the claim for the engine admissible?

<br>

Discuss the PT diagram for a pure component with a neat diagram.

<br>

Roll No.:UE

<br>

What is fugacity? Discuss the concept of fugacity in real and ideal gas cases.

<br>

OR

<br>

Discuss the various activity coefficient models in detail.

<br>

Answer ALL partS.

<br>

|Max. Marks: 70]

<br>

How can we examine the thermodynamic consistency of phase equilibria? Explain in detail.

<br>
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<br>

OR

<br>

Discuss the concept of correlation and prediction of phase equilibria for a distillation process.

<br>

Develop an expression for mole fraction calculation of a species in terms of the number of

<br>

moles and stoichiometric coefficients.

<br>

OR

<br>

Develop a correlation between free energy change and chemical potential for a certain process.

<br>

n-butane is isomerised to i-butane by the action of a catalyst at moderate temperature. It is

<br>

found that the equilibrium is attained at the following compositions: At 317 K and 391I K, the

<br>

mole percents of n-butane have been found as 31.00 and 43, respectively. Assuming that the

<br>

activities are equal to the mole fraction. Calculate the standard free energy of the reaction at

<br>

317 K and 391 K, and the average value of the heat of reaction over this temperature range.

<br>

Marks

<br>

07

<br>

07

<br>

07

<br>

07

<br>

07

<br>

07

<br>

07

<br>

07

<br>
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<br>

Q5. Answer ALL parts.

<br>

(a)

<br>

(b)

<br>

Explain the vapor compression cycle with a neat diagram. Also, develop COP expression for

<br>

thiscyclc.

<br>

Discuss the gas refrigeration cycle with a neat diagram. Also discuss its T-S diagram.

<br>

It is required to freeze 1 kg of water at 273K by means of a refrigeration machine which

<br>

operates in the surroundings at 300K. The latent heat of fusion of ice at 273 Kis 334. 11kJ/kg.

<br>

Determine:

<br>

()

<br>

(ii)

<br>
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<br>

The minimum amount of work required.

<br>

The heat given up to the surroundings

<br>
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<br>

Q.No.

<br>

Subject Name: CHEMICAL ENGINEERING

<br>

1(a)

<br>

1(b)

<br>

2(a)

<br>

2(b)

<br>

3(a)

<br>

3(b)

<br>

4(a)

<br>

4(b)

<br>

B.TECH.

<br>

5(a)

<br>

5(b)

<br>

CO-BL Mapping

<br>

OR

<br>

Marks

<br>
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<br>
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<br>
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<br>
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<br>
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<br>
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<br>
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<br>
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<br>

07

<br>
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<br>

CO

<br>

2

<br>

3

<br>

3

<br>

4

<br>

4

<br>

5

<br>

5

<br>

BL

<br>

3

<br>

3

<br>

3

<br>

1

<br>

3

<br>
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