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CHEMICAL ENGINEERING THERMODYNAMICS

fFuffa e . ) [3tftremem 37 : 70

Time allowed : Three Hours] * [Maximum Marks : 70
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Note : Question No. 1 is compulsory, answer any FIVE questions from the remaining.

(i)  FeA% F99 & Gt 97T 1 FHGR 0 G 8T FNY |
Solve all parts of a question consecutively together.

(iii) FIF 57 HI 79 98 8 IRE Ford) |
Start each question on fresh page.

(iv) 1 §TaTT 3= §17 1 17 7 378 srgare g = 2

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

1. Feafafes i dfonfa = -

Define the following :
() et St
Kinetic energy
(i) FSATTEht WshH
Thermodynamic system
(i) A
Enthalpy

(iv) FSTTfaeh! o1 gum e
First law of thermodynamics
(v) E&FFS

Heat of combustion (2%5)
(1 of 4) P.T.O.
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2.

(i)

(it)

(1)

(i)

FHTE % 1 ] 7 GEw H auHA L |
What is Carnot cycle ? Explain in brief.
Sl % werm Fram % AT qu sTeaTd 1 § 7 90 R |

What are the advantages and limitations of first law of thermodynamics ? Explain. (6+6)

@mmqﬁaﬂwmnm%mﬁwmﬁ, AH, Q 3T W &
o HW % fore gl B et w

Derive relationship to calculate AE, AH, Q and W for n moles of an ideal gas
undergoing reversible isothermal change.

i O #1 2 2 uTE e 3 FETEd g i afeid |

What is compressibility factor ? Define reduced temperature and reduced
pressure. (6+6)

3 Sroia o g 9 & Aol 5w 3 i e Ed T, T, 7 T, % = e FRemgen

EC] T
T I 11 T
'1q Q! Q b
W, W,

Tl,TZWTﬁaﬁam:sﬁeﬁsgwﬁiﬁ

afe :

(i) S S o GET THEHM § |
(ii) 2R 51 % g i =shor TR T S THEEE R |

Two reversible engines are operating in series combination between three heat sources
at T, T,and T, respectively as shown in the figure.

Engine Engine

mER

Derive a relation between T,, T, and T3 .

If:

(i) the efficiency of two engines are equal.

(ii) the work done per cycle by two engines are equal. (12)
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5. ()
(i1)
6. (i)
(i1)
7. ()
(i)

. v,
gt 36 T VT Y & afteda e sg H - [PdV Errd )

Vi
Vo
Show that the work in changing the volume of a PVT system is '[ PdV.
Vi

79 Td g & Ss1 YTidr W argwH & gHTe 61 fera=mr ot |

Discuss about effect of temperature on heat capacities of liquid and gasés. (6+6)

Rz %o 3R foig wer § e @] |

Distinguish between state function and point function.

Tt uei <t s

HrieE 1T, STeed o1 foram, STUETETe 1 HHiHT, IEHRHR SehH

Define the following terms :

Compressibility factor, Dalton’s law, Vander Waal's equation, reversible

process. (6+6)

FeHRIeES W FHl o T o AR § ford |

Write about Helmholtz free energy properties.

Teh T3 AT §9 Fid AT9HA 800 °C 7T e A 30 C F FT FE @R |
97 § i fpeiate et Sanfed St 3 ATNE F7 § HH TR g aTell AT h T
fepert gt 2

A cyclic heat engine operates between a source temperature of 800 °C and a sink

temperature of 30 °C. What is the least rate of heat rejection per kilowatt net

output of the engine ? (4+8)

P.T.O.
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3. Freaferfin i & Rl i 0 i fooml fored
Write short notes on any three of the following :
(i) SSATTRERR HTETaeT
Thermodynamic equilibrium
(i) GHIG gE T a9
Reduced pressure and temperature
(i) TmAE T
Isothermal process
(iv) SRR YT tam

Zeroth law of thermodynamics

(v) Tgg shifaes fafd
Pseudocritical method
(vi) EGISH WA

Adiabatic process (4x3)




