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CHEMICAL ENGINEERING THERMODYNAMICS
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P () TR e HHar 8, 994G el via & s i |
Note : Question No. 1 is compulsory, answer any FIVE questions from the remaining.
(i) F% T % 1 97T %) FHAR T A1 5T FHord |
Solve all parts of a question consecutively toge{her.
(iii) F% 57 B 79 78 @ IR Fiford |
Start each question on fresh page.
(iv) g wTTsTi A 3R g1 %1 feufy 7 St srgare & A 8

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

1. frafafga i afenfia Hif -
Define the followings :

(i) 3= Hei
Internal Energy
(i) e g
Heat Capacity
(iii) F=IFTTaEh! 1 St fFam
Zeroth law of thermodynamics
(iv) o1 3 HE I ygaH * forg gl =1 Fram

Sign conventions for heat and work.
(v) arffsran i s
Heat of reaction (2x5)
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Fuftg S s Sl T & fasg
Distinguish between ‘Heat Engine’ and ‘Heat Pump’.

ST AT The 31 HTes 4 AT Whet’ 1 aRiva i |
Define thermodynamic temperature scale and idea-gas temperature scale. (6+6)
TS IchUv HaTEatE 3 anerE aitEdd % fe n e & aed % fore

AE,AH,QWW@WE@%%QPVTMﬁWﬁl

Tabulate equations for PVT relationships for AE, AH, Q and W for n moles of an
ideal gas undergoing reversible isochoric and reversible isobaric change.

maﬁtaﬁﬁaﬁgﬁmaﬁl
Compare heat and work. (8+4)
RIS a9 32 °F T 9% & SR Ihs 9919 14 & | OF o f -9 i

AT 300 °K & 3 32 °F ardH W U i Gers -3 143.4 BT U/lb 2 |
S TS ZEAHH % T% % e M % 170 % ¥ H Rl IR a1 e i o1 |

Cubes of ice are manufactured from water initially at 32 °F. Assume that

surroundings are at 300 °K and latent heat of fusion of water at 32 °F is 143.4 BT
U/Ib mass. Calculate the minimum work required to produce 5 lb mass of ice
cubes.

FEATTTRhT %1 HEE 3R HiE] F=-FE ?
What is the scope and limitations of thermodynamics ? (8+4)

TR & 39 T e @ 2 iy | T wed w1 g Fn ? 7 s |

What do you know about entropy ? Define it. What is the principle of increase of
entropy ? Explain.

Tor 3 HROT TEEA W BT dTd T 3T aT9HH 35 °C & 37 °C 81 a1 & 1 3

Fo7 6 e (TAETT) T8 8 @1 R A, T T SEEA ¥ g I WO 5
fepa aftada gm 2

Water flows through a turbine in which friction causes the water temperature to
rise from 35 °C to 37 °C. If there is no heat transfer, how much does the entropy
of the water change in passing through the turbine ? (6+6)
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6. (i) Prg®t ezt i sehm 1o @ |

Prove that energy is a property of a system.

(i) C,3fC, =i lﬁmﬁ%cf(@) 3ﬁch=(@)p.

T u oT
fu) _(%® :
Define C, and Cp. Prove that C = (ﬂ)u and Cp = (ar)p' ) (6+6)

7. anﬁ:mﬁﬂa,@ﬁm—ﬁra@mﬁqﬁﬁ%a(mﬁz)%lﬂaPV1‘5=ﬁaai$,m
B e 2 | e =1 TR T 3 9 SR IR JEad 0.1 91 iR Jifaw e 0.2
# 2 | fra i fafie st St 4.6 fe s afa fem 6 3 F aed 2 | Tiferst St 3R

R Tt 1 Hé TEeyl i T8 A | o 3 e g, TumARE g et St
1 IO L |

A gas of 4 kg is contained within a piston-cylinder machine. The gas undergoes a
process PV = constant. The initial pressure is 3 bar and the initial volume is 0.1 m’
and the final volume is 0.2 m>. The specific internal energy of the gas decreases by

4.6 kJ/kg. There are no significant change in K.E. and P.E. Determine the net heat
transfer for the process. (12)

g, Trafafga § ¥ el dim w feouft fafew -
Write short notes on any three of the followings :
() AT THH
Thermodynamic system
(ii) FeaTTferht &1 g frm
Third law of thermodynamic
(i) = 3oH 3R Fefg 7
Heat engine and heat pump
(iv) T Sl bt A i
Temperature dependency of free energy
(v) <& S S
Standard heat of combustion (4x3)
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