Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 - EXAMINATION — Summer-2026

Subject Code: 3350505

Subject Name: Chemical Engineering Thermodynamics

Time: 02:30 PM TO 05:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
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English version is authentic.

Answer any seven out of ten. e2AHie] 51Ul Hldell Bl AU,

Define thermodynamics
iS5y (ol calul 1Y)

Define System
YRLLE] (o] cdlu] 1)

What is “Z” and what is the value for ideal gas?

nZ "9l B A wlel Ae] Yeu 9f B2

Define critical point. State the values of critical point of water

[s(2sel U162 ofl cdlwl 24U W yIell «{l (s(esa Ulge «fl (sHd 2l

Define Energy and Work
Gosl A S1A ofl el )

Define: Ideal Gas
(U] A ULl dly

What is compressibility factor?

sHu{lodldl(2 5522 9 B2

Derive the relation between the S.I and C.G.S units of pressure
£ 1Qlell S.1 1A C.G.S WsHL et Aoit Hond)

State the mathematical equation of enthalpy for constant pressure process
Add w18l Ulsyl Hie Weetiels] auL(Cllds A5l duil

Define flow work and specific volume

54l 513 W WIRALLS eeidll ofl cuul W)
Explain temperature scale with the help of zeroth law of thermodynamics

GN9L[ ool l AN [eAdM URef] 21UUR ¥x5et YH el

OR
Explain Phase Rule in detail with examples
395 (A YU BelsL 418 AHdl
Calculate(i) Degree of freedom of a system of the system ice-water-water
vapour (ii)Degree of freedom for system of liquid water, liquid toluene
(immiscible) in equilibrium with its vapor
A1RLAR] (i) (R&-ULR[l-U1Qile{] ario [l xadAAdefl (SAl s (i)
ydlel ulgfl, udiel lepel (H[(duldd) defl dio 118 UM Hi2
[SaAl241s (ssH 2l
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OR
Derive an equation of first law of thermodynamics for non flow process.

oilol S6) V1A Ui G L[dQBtlell USEL (UM of Yot cdIRd)

A manometer fluid has a specific gravity 2.45.1t is used to measure a
pressure of 1.05 bar. The barometric pressure is 760 mmHg .What height will
the manometric fluid indicate?
Relli{lex udlSIHi ALssH AacdlsiEl 2.45 Sl 8. dell GuALL 1.05
GlRell €641l HIUdL HI2 AL 8. WRIA(ZS €0llQ 760 mmHg 8
el 2s udlsl 3edl Glule yud 82

OR
Explain Point Function and Path Function with appropriate examples
Yl8e2 §52et 3ol Ul §521e1 GlalSL U1 YH%c

Explain in detail Reversible Process and Irreversible Process with examples
Reldd e sRlAud UlBul y1ed)

OR
Explain Entropy as a State Function

A2 la 222 52Ut d]E uH2d)

Prove Cp — Cv =R for an ideal gas from the definition of enthalpy
A (e o] cany) of] 44162l Al HI2 Cp — Cv =R Hloild $20

OR
Mention the names of different laws of Second Law of Thermoynamics and
state the statement of any one law
U (L setl ol sIALlell (Y sidglAledl ol Hefl Geauw 520 ol

S1SURL NS s1Aele] [AAdes Ll

Explain Hess’s law of constant heat summation

&21 ) of sl Gyl }HQUA qudl

OR
Explain PT behavior of pure fluids.with neat diagram

2Lt UdLS] HI2 PT dddids demic) 2289 B15(d 418
Derive the equation for constant pressure process for an ideal gas

31620 A HI2 Ucdd £e1Q WlsUL U2 yMlsWl Aad)

OR
State different heat effects accompanying chemical reactions and explain any
one in detail.

AR RS Uld (5] Y1) (aldu Elesfl WyR) walld] wa sleurl

A 50l (oLl YHoxldl.

Calculate standard heat of reaction at 25°C of the following reaction
Na2CO3 ) + Fe203 ) —»Na20.Fe203 ) + CO2 (g), using following data:
Standard heat of formation of Na2CO3 () = -1130.68 kJ/mol

Standard heat of formation of Fe203 ) = -817.3 kJ/mol

Standard heat of formation of Na20.Fe203 () = -1412.2 kJ/mol

Standard heat of formation of CO2 ()= -393.51 kJ/mol

25°C ¥ Na2CO3 () + Fe203 (s —Na20.Fe203 () + CO2 (g =il standard heat
of reaction 201t

Standard heat of formation of Na2CO3 ) = -1130.68 kJ/mol

Standard heat of formation of Fe203 () = -817.3 kJ/mol

Standard heat of formation of Na20.Fe203 () = -1412.2 kJ/mol

Standard heat of formation of CO2 ()= -393.51 kJ/mol
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OR
A heat engine operates between 550 © C and 105° C. Calculate maximum
efficiency.

A5 (€2 [+l A 550 °C G Huld Wel A 105° C 55 8 .l deil He™
sileHdl 20l

Explain in brief Compressibility charts.
Compressibility charts (2l &5 @uil
OR
Differentiate heat engine and heat pump with diagram
(g2 U [et Wal (€2 Uiy 4 dsldd quil H1g[d 218
What is the change in entropy when 1 mol of an ideal gas at 335 K & 10 bar

is expanded irreversibly to 300 K and 1 bar ?
Take Cp=29.3 J/mol.K ,R=8.314J/mol.K

o) W5 Hld w162l cd1y 335 3[Edet WA 10 WIR &l 300 3(Clst el S WIR

806{l6] AN 5Uis ALY d) 2] o dslad 2Ll .
Cp =29.3 J/mol K, R=8.314 J/mol K

OR
From a reservoir at 600 K, 1000 J of heat is transferred to an engine that
operates on the Carnot cycle. The engine rejects heat to a reservoir at 300 K.
Determine the thermal efficiency of the cycle and the work done by the
engine.
600 K Ueil 2ullR1yHell, 1000 J 241 1| Aol 2lous2 UL & B
slofle Ys U Y1 B, W[e=ge1 300 K U BOLAUT AH]A o1513 B, Useil

g sideiHdl A N (eoset glRL SCAIMI 211G S1 155] 520,
For an ideal gas, derive PV “for adiabatic process.

w1gl a1y HIZ AN(SAA(2S UBUL HIR ALl 5] PV =Y

Show that Work is a path function
Wdldl 3 511 A YL 552 &

Explain the steps of Carnot cycle with neat diagram
289 B1S5(d UL SIRe112 ALBSH Aol

Explain thermodynamic equilibrium state.
Thermodynamic equilibrium state {Howld),

State Vander Waals Equation of State and Virial Equation of State
dos des] 41501 Wl [Alud Y5 vl
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