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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION — WINTER- 2016

Subject Code: 3350505

Subject Name: CHEMICAL ENGINEERING THERMODYAMICS

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
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Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Answer any seven out of ten. £2Hil SlEURL Ulclall scllol AL,

Define Pressure and Work.

£0URL U 51e{l cautvaul W

Explain Extensive properties and Intensive properties.
Al Aol St gLl AxesAl.

Explain Compressibility Factor.

UM lAlE] ¥s52R Al

What is Zeroth law of thermodynamics?
AlslaaMsoll AR QA 9 &2

Explain reversible and irreversible process.
Aa{luct v g afluad ylsau auesdl.

Write the Vander Waals equation for real gas behavior.

Auct A ofldcflar w2 aisRalcto] YA Al
Define Heat capacity and Enthalpy.

gle 31 wal Aancdlo(l cautvaul w\l.
Define Standard heat of formation.

2los$ gl Ay s1Malotell catvall AU,
Define Internal energy.

UdRs Gosloll cautvaul .

. Explain open system and closed system.

U Uol RreH Al 5A%S RreH UMl

Write Hess’s law of constant heat summation.
VRAN Sle UNAt HIZ duoll [ vl

OR
Write First law of thermodynamics.

ylslaA@ st yuH [ cul.
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Explain Standard heat of reaction.
Rles$ Sle g JAsalel uxestal.

OR
How Zeroth law of thermodynamics is helpful in measuring the temperature?

AluHtetHUel 12 Alistaa@suell oA [[Qad 3l fla Gul 82
Derive Cp — Cv =R for an ideal gas.
ULEL ally HIE Cp—-Cv=R YA dlRcl.

OR
A system consisting of some fluid is stirred in a tank. The rate of work done
on the system by the stirrer is 2.25 hp . The heat generated due to stirring is
dissipated to the surroundings. If the heat transferred to the surroundings is
3400 KJ/h, determine the change in internal energy.

$eds yaldl aislu 28 aa Adl yeudl 8. youdl uR adl stlell
€2 2.25 hp B. 3oL e(Rallot Gaurt Ul B¥Hlo] GEL cllcdlaRQML
MBL AU B. 2 ollel AlclaRRHL almg? adl Gu 3400 Ki/h, L

WUARS QL AA 32512 2L
Discuss Carnot cycle.
SRl WBsA ol AU 5.

OR
Heat is transferred to 10 kg of air which is initially at 100 kPa and 300 K until
its temperature reaches 600 K. Determine the change in internal energy and
change in enthalpy for constant volume process. Assume air is an ideal gas.
Cv=20.785 kJ/kmol and molecular wt. of air = 29.

10 kg &cll 3 % AFLAML 100 kPa Aol 300 K 8Lt Aol sl Yl
dAlUMlet 600 K &l i Yl UL GoHL i8R Al B, cl AUAN SE
Ylsal MR UidRs QsiHl Ul 3812 el AacllHl adl ¥R
ell. U 5 eall As wledaly) 8. Cv=20.785 ki/kmol Al &clloll
AURJGUR = 20.

What is Clausius in equality?
sARAA 8ol 85ald] 9 B?

OR
Explain phase rule.

368030l (laAH UMl
Write the limitations of First law of thermodynamics with example.
AlstaaPsuall yuH Aamel HaleR Gelswl U AHAAL

OR
Assuming air as an ideal gas calculate it’s molar volume at 350°C and 10° N/m?,
R =8.314 J/mol’K.

URL ¥ sl WUEN AR & cl 350°C WA 10°N/m?, R = 8.314 JmolK. M2
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Ao HlAR s€ 2.
Explain PVT behavior of pure fluid.
et §Ss M2 PVT oldcflar Amescl.
OR
One kilomol CO, occupies a volume of 0.381 m* at 313 K. Calculate the

pressures by Ideal gas equation and Vander Waals equation. Take contant
a = 0.365 Nm*/mol* and b = 4.28 x 10 ° m*/mol.

0.381 m° s€ As BANA CO, 313 K clluMlal A% B. Al el alyy
wal aisald AHls0ell eotatell owldl $A. UANIs] Yeu

a = 0.365 Nm*/mol® ol b =4.28 x 10 > m¥/mol. .
Derive an equation for the first law of thermodynamics for flow process.
Al YRR HER2 erlstaaflsisll yud Rams] Yot dRdl.

OR
Using Hess’s law, calculate heat of formation of liquid ethyl acetate at 298 K
using following data:
Standard heat of formation of CO2 (g) = -393.51 kJ/mol
Standard heat of formation of H20 (I) = -285.83 kJ/mol
Standard heat of combustion of liquid ethyl acetate CsHsO2= -2230.91
kJ/mol

o{lA WAL 32 oll WUR 298 K cluHlal s Afl2e yauslsll
gle g Slialol 3ol (Mol GUAL s3lal 2.
is§ le uly slilatet 3ls CO:(g) = -393.51 ki/mol
is§ le uly slilatet Bls H20 (1) = -285.83 ki/mol

is§ dle g slHalet s yalsl sauscet A2e CaHs02= -2230.91
kJ/mol.

Discuss the Virial equation.

Rl uls20tell 2wl 53

OR
Write Kelvin-Planck statement of second law.

S(CAot-wetls ede g ASS Al Avll.
Define Heat engine and Heat pump.
8le A(Bot AR dle Wi ol cauual .

OR
Explain “ Entropy as a state function” in thermodynamics.

ArlslaAM sl AL As e §52t dA3lE AHxAL
For an ideal gas, derive PV for adiabatic process.
AU ally HIZ PV' ABaRdls WU} uHlsR0L Rl

Calculate degree of freedom for binary distillation.

olladeld] SlrélAatet 12 SLofl s glsH ol a3l $2.
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Explain Entropy and Irreversibility.
AUl At g3\ aflollcAlEl wmestal.,

Calculate entropy change if 2 Kg of gas at 287 K is heated at constant volume to
378 K, Cv=1.42 KJ/Kg K

%l 2 Kg cllg) AU 5E 287 K clludlotedl 378 K cdluniot Yl aku

sclHl A 8. Al AWML AU 3812 L. Cv=1.42 KI/Kg K.
Describe the ideal gas temperature scale.
uledaly) dlunlat ¥t ofl uul 53,
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