Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -V EXAMINATION -WINTER - 2018

Subject Code:3350505 Date: 06-12-2018
Subject Name:CHEMICAL ENGINEERING THERMODYNAMICS
Time:10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. £2Hizl SISURL Uld-l sxalol i1l 14
Define :Surrounding

AL UYL ALALARE

Give the triple point value of pressure and temperature for water

il Hiz [zua wide <l (544 suul

What is heat capacity?

(g2 sulilz i2a 9 697

What is the value of process index (n) in the equation PVV"=constant for

adiabatic process and isobaric process?

PVn = 120 4L n <l B4 20000 21[2141002]5 214 21200 2011w, 112
Define homogeneous System

21534 WeUEl (4 vl sl

Give units of Pressure and Work

AL Ve 51 o 2AsH AU

Write the Van der Waals equation for real gas behavior
aa A viledluz vl Van der Waals < 4 vl
Define flow work and specific volume

5l 510 vt 2235 el il eean sl

Write equation for work done in isothermal process
2140 dlUHIA 12 513 12 YHls0 quil

Define :ldeal Gas
AL YL BHIEL A1
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Q.2 (@  Write down Scope and limitations of thermodynamics. 03
URAL R () GHRLA AL 251U i HALEL dvll 03

OR
(@)  Explain first law of thermodynamics and give mathematical equation. 03

() Gplfd sl USdl [Aau dvil vid Hau(2sa Al avil 03
(b)  Calculate degree of freedom for Binary distillation 03
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OR
Derive an equation of first law of thermodynamics for non flow process.
Al 5l WAY HI2 GrHIRL[ALALAL USAL (444 < A2 d1RAL

Derive an equation of first law of thermodynamics for flow process.
AL A HIZ G [dg2atldl UsEl [AH < Yt dlzdl

OR
Explain temperature scale with the help of zeroth law of thermodynamics.
Grrtol[d sl ol [Aam vzl 2vuzz 259 AHsydl

Explain Hess’s law of constant heat summation
G2 Al < 5122 GAHL UHAUA QUi

OR
A system consisting of some fluid is stirred in a tank. The rate of work done
on the system by the stirrer is 1600 W. The heat generated due to stirring is
dissipated to the surroundings. If the heat transferred to the surroundings is
3000 kJ/hr., determine the change in internal energy.
Vs 5245 Alss S5 2i5IHL CALAAHL DU 9.dHL 2222 524l 1AL 22 1600 dl2
89, 22300Ell Geurl 2AIGHL AldlaEHL ol A €9, 671 ALALAUHL A 23] Grul
3000 [5.50a/5@l5 <A dl, 2Aid2l alsdul 224l 52512 AL

Explain the importance of entropy in thermodynamics
22Ul o Heeed AR5 HL Arandl

OR
Prove Cp — Cv =R for an ideal gas from the definition of enthalpy

wifEey <l ey ol 2129 Ay HiI2 Cp — Cv =R A1oild 532
Explain Standard heat of combustion.
UHLBLA el Gl vl syl

OR
Write a note on Compressibility charts.
Compressibility charts (42l 25 i qvil

Explain PT behavior of pure fluids.

914 UALSL HIZ PT adis Avondl
OR
Explain standard heat of reaction and standard heat of formation

UHUBLA, Rots2eedl Gl i nHIlBId s1HAA GrHIA] v 241Ul

Calculate standard heat of reaction at 25°C of the following reaction
Na2CO3s) + Fe203(s) >  Na20.Fe20s3 (s) + CO2 (g), using following data:
Standard heat of formation of Na2COs3 (s) = -1130.68 kJ/mol

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

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

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

25%°C 24 Na2COs 5) + Fe203()>  Naz0.Fe20s3 ¢s) + CO2 (g) il standard heat of

reaction LAl
Standard heat of formation of Na2CO3 (s) = -1130.68 kJ/mol
Standard heat of formation of Fe203 (s) = -817.3 kJ/mol
Standard heat of formation of Na2O.Fe203 (s) = -1412.2 kJ/mol
Standard heat of formation of COz2 (g)= -393.51 kJ/mol
OR
A heat engine operates between 700 ° C and 127° C. Calculate maximum
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215 (2 26y 21 700 0 C GbHL HAA 24 24 1270 C 35 €9 .dl d<il HSTH
SAHAL 2l

Write Kelvin-Planck statement of second law.

sedld-ds w22z GrHiolfdgzstidl oflon (M HIZ quil.

OR
Differentiate heat engine and heat pump with diagram

(52 2iloye 21 [32 ury 422 dslad @vil 2usld A

What is the change in entropy when 1 mol of an ideal gas at 345 K and 10 bar is
expanded irreversibly to 310 K and 1 bar?
Take Cp = 29.3 J/mol K, R=8.314 J/mol K

6L 25 HIA UL A 345 5[ 24 10 o412 2l 310 sl vid 25 o2

HRA204lell isruis Al dl 220l 4 dslad 2iEl
Cp =29.3 J/mol K, R=8.314 J/mol K
OR
Discuss the Virial equation.
(Alera 4+lso uz Al 52
For an ideal gas, derive PV “for adiabatic process.

229 A W2 vi316i(2s U5 HIZ ULGd 520 PVY =210

How temperature of adiabatic reaction is determined?

LU0Z]5 UBAL 4 dAlumlA 5O Rd 55l a2

Explain Carnot cycle.
51212 UISsA Aol

Explain thermodynamic equilibrium state.
Thermodynamic equilibrium state A44L.

Explain equation of state for real gases
Aleas Al HI2 D5AU4 25 222 UHMAl
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