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1200kJ and 500 kJ of work respectively. Make calculations for the exhaust temperature
of the second and third Carnot engine. (Ans=250K,500K)

/. A reversible heat engine absorbs 2500 kJ/cycle of heat from a constant temperature heat
source at 2000K and reject some energy as waste heat to a reservoir The work output
from the engine is used to drive a reversible refrigerator its source temperature being
300K.The heat outflow from the refrigerator is also taken to the reservoir X.if the total
heat flow into the reservoir is 3000 kl/cycle, make calculations for the temperature of
reservoir X. (Ans 1028.5 K)

3. A heat engine working on Carnot cycle absorbs heat from three thermal reservoirs at
1000K,800 K and 600K.The engine does 10 kW of net work and reject 400kJ/min of
heat to a heat sink at 300 K . If the heat supplied by the reservoir at 1000K is 60% of the
heat supplied by the reservoir at 600 Make calculations for the quantity of heat absorbed
by each reservoir.(Ans: 312.5kJ/min , 500 kJ/min, 187.5 kJ/min)



In Pursuit of Excellence

Vision & Mission of
Institute

[ SESSION-2019-2020

SEMT

Vision of Institute

To develop industry ready professionals with values and ethics for global needs

- Mission of Institute

M1: To impart education through outcome based pedagogic principles.

M2: To provide conducive environment for personality development, training and

entrepreneurial skills.

M3: To induct high professional ethics and accountability towards society in

students.
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Vision &Mission Of
Department

In Pursuit of Excellence |

Vision of Department

To develop competent and skilled Mechanical Engineers having moral values and cthics tor th
fulfilment of fast changing global needs.

~ Mission of the Department

e To nurture continuous enhancement in teaching learning process for imparting stroi:
fundamental knowledge of core, engineering science. and interdisciplinary subjects
students. : ‘

o To provide state-of-the-art laboratories for providing hand-on experience of technology. wid
to provide platforms for leadership and overall personality development.

e To develop strong mentor-mentee relationship for the protessional and personal growih of
students and also to inculcate moral values and ethics for serving the society.
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SESSION-2019-2020

Program Education |
Objectives | SEM-3F

In Pursuit of Excellence - [

Program Education Objectives

The objectives of the Department of Mechanical Engineering are to produce graduates who il
have the:

o Employability skills for making career in industries, acadeniia. government services and os i
entrepreneur.

e Potential to apply fundamental concepts of mechanical enginecring. engincering science aid
practical training in solving mechanical engineering problems and to contribute in
m development of technologies.

e Skills to apply leadérship, managerial and administrative qualities to lead the projects
professionally and ethically.

T
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SESSION-2019-2020

Program Outcomes

SEM-3"

In Pursuit of Excellence

Program Outcomes

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization for the solution of complex engineering
problems.

2. Problem analysis: Identify, formulate, research literature, and analyse complex engineering

problems reaching substantiated conclusions using first principles of mathematics, natural
sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for public health and safety, and cultural, societal, and environmental
considerations. :

# 4. Conduct investigations of complex problems: Use research based knowledge and research

methods including design of experiments, analysis and interpretation of data, and synthesis of
information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools, including prediction and modeling to complex engineering activities,
with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

~ 8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with the society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.
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[ SESSION-2019-2020 |

Program Specific Outcomes
‘ SEM-3

In Pursuit of Excellence = J___ SRS S

Mechanical Engineering graduates will be able to:

o Identify and solve problems of thermal engineering, strength of materials. fluid mechanics.
refrigeration & air conditioning, design, dynamics of machines. mathematics and enginecring
science. '

e Get fundamental knowledge and hand-on experience of different manufacturing processos:
material testing techniques and CAD/CAM tooling to apply in various industrics.

e Learn quality and industrial management concepts, communication and soft skills along with
other interdisciplinary subjects such as programming language, ¢lecirical engineering and b
M clectronics to enhance their employability

Dr. Munish Chhabra

Professor & Head
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—Academic €alendar

Acac_lemic Calendar

SEM-3™

n Pursuit of Excellence

Moradabad Instiiute of Technology

, Rampanga Vihar Phase - I, ﬂnmdabad

ACADEMIC CALENDAR
QDD Semcster : ki Session: 2019 - 2020
5. No. Particulars Date Responsibility
1. | Time Table . :
{u) Display on Notice Boards 29 July 2019 O.C. Time — Table
{b) Distribution to concemed Teachers > 29 July 2019
2. | Distribution of class lists to teachers 29 July 2019 O.C.Class /DR
3. | Registrations
(@) 3% /5% /7" Semester 1,2,3 Aupg.2019 Concermned Teachers
.(b)List of unregistered students (o various department 20 Aug2019 05 Academic
{c) Notifying unregistered students for getting registered at A 22 Aug 2019 Caneerned HODs

the earliest ( through class O.Cs, / Faculty)

4, | Commencement of Classes

Yo 3™ %™ Semester 234 Aug2019 Concerned Teachers
5. | Blow up submission to HODs a0 July 2019 Concerned Teachers
.| Announcement of Test series daies 16Aug 2019 Dean Academics

7. | (a) Collection of Examination forms from University and . ¥
| afinouncement of dae for availability of forms o 30 Aug 2019** 3;;;’&?:::;“

(b) Last date for submission of forms {0 office University directions.
{c) Submission of forms to University

8. Procurement of stationary & materials for Test Series .
for full scmester Caonvener Test Series

(a) Requirement 31 Aug 2019 Committee
(b) Actual Procurement 5 Sept 2019 Q.8. Academics

0. | (@)Short miendance compilation and information to parems and 00 Sepe 2019
undertaking format handed over 1o students 0.C. Class
(b)YCallection of Short atendance undertaking 11 Sept 2019

10, | 1* Test Series “Thu, Fri, Sat 12, 13,14, Scpt 2019

-2 (@) Announcement of Test Series schedule, 11 Sept 2019 Class Test Commiltes
Invigilation Programme, Seating arrangement etc.

{6} After completion of Test Series- Evalation of test copies & 21 Scpt 2019 Conpemed Teachers
showing of copies to students
(¢) Submission of test copies in Nodal Centre 25 Sept 2019 Concerned Teachers
| (¢) Report of poor performance of students o class OCs 26 Sept 2019 Conecerned Teachers
(e)Bhort allendance compilaﬂion, display on notice board and 19 Oct 2019 )
information to parenis 0.0, Class ”

11. | 2" Test Series . Wed, Thus, Fri 23,24, 25 Oct 2019
(a} Jl\nn_m_moema:m of Test Sc:rins.ﬁ.chodulc, 27 Oct 2019 Class Test Committes

wvigilation Programme, sealing arrangement cic

88

sh Chhabra
Professor & Head
eptt. of Mechanical Engg

d Institute of Tecnnoiogy
Maiad zbad - 244001



(b) After completion of Test Serics - Evaluation of test copies & 02 Nov 2019 Concerned Teachers
showing of copies to students
(c) Submission of test copies in Nodal Centre 04 Nov 2019 Concerned Teachers
(d) Report of poor performance of students to class OCs 05 Nov 2019 Concerned Teachers
12. | Filling of student feedback forms for current semester 27 Nov 2019 Concermed HODs
13, | Requirement of additional Faculty {to be conveyed to Director) 30 Nov 2010 Concerned HODs
(for even semester) ;
14, | (a) Floating the electives for ?ven semester 26 Nov 2019 Concerned HODs
(b) Last date for students choice 30 Nov 2019
15 | Announcement of dues list and its last date for clearing dues 2 Oct 2019 Accounts/
(Current semester) 0S Academic
16. | Date up to which final attendance is to be counted 29 Nov 2019 Concerned teachers
17 T Submission of consolidated list of shortage of attendance to 30 Nov 2019 Class O.Cs
Director and information to Parents : %
18. | 3™ Test Series Thu, Fri, Sat 28,29,30 Nov 2019
(a) Announcement of Test Series schedule, 27 Nov 2019 Class Test’
Invigilation Programme, Seating arrangement etc. Committee
(b) After completion of Test Series- Evaluation of test copies & 03 Dec2019 Concerned Teacher
showing of copies to students .
(¢) Submission of test copies in Nodal Centre 04 Dec 2019 Concerned Teachers
(d) Report of poor performance of students to class 0OCs 04 Dec 2019 Concerned Teachers
19, | Submission of sessional marks:
(a) Meeting of Dean Academics, , all HODs and Director 04 Dec 2019 Dean Academics
regarding atiendance and performance of students.
(b) Checking of Teachers’ Records by HODs 05 Dec 2019 Concerned HODs
(c) Finalization of sessional ‘marks 05 Dec 2019 Concerned Teachers
(d) Submission of Award list after final checking and uploading to | As per date announced | HODs
OS Academics for further necessary action by AKTU Concemed Teachers
20. | Theory Examinations: :
(a) Collection of Admit Cards / Roll Nos. from University OS Academics io take
(b) Preparation of Roli lists As per AKTU schedule : 3
(c) Collection of stationery such as copies, practical copies nppfopr"late ac o
drawing sheets h r etc. from Universi e s veeaity
R A S directions
(¢) Procurement of stationery and other materials locally as ]
necessary. ; .
21. | Practical Examinations: As per AKTU schedule | Concerned HODs
(a) Appointment of Internal Examiners 7 days before the practical Concerned HODs
exam schedule
(b) Obtaining fist of panel of External Examiners from AKTU & As per AKTU schedule | OS Acugemics
preparation of schedule of practical examination.
(d) Dispatch of letters/contacting the external examiners Within 2 days of list | HODs and concerned
obtained from AKTU | teachers
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22. | Preparation for Even Semester

Concerned Coordinators

(a) Load Distribution by Department 10 Dec 2019
(b) Submission to O.C. Time-Table 12 Dec 2019 O.C. Time Table
(c) Display of Time Table on Notice Board 18 Jan 2020
23. | Registration for Even semester [2019 — 20] To be announced** 0S Academic
24. | Announcement of Academic calendar for Even semester 5 Days before the start of

(2019 -20]

Dean Academics

Even sem.

**May be revised as per AKTU Schedule.

Nibiw bL Mﬁﬂ

Dean Acndemlcs Di
Copy to:
1. Chairman 2. Scorctary ) 3. P.A. 10 DircctOf for Direglor's goldst o~
4. AllHODs 5. DOSW ey~ AA29]2.,6.  Controller Exmlml;%)@" N2
7. Associate Dean \deCI’ﬂILS 8. Registrar J:‘y " 10, All Faculty Members through HODs
10. O.8. Academics /’],1 I1. A.S. Examinations 12

13, T&PCell Hb‘qgg F 14, Librarian &' S ﬂé-"- '{l

12

. Accounts Swin%
15. Convener Test Series/ ~Time Table
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SESSION-2019-2020

Course Evaluation Scheme

SEM-3"
In Pursuit of Excellence
B.Tech, (Mechanical Engineering)
SEMESTER- III
g c Periad i i End
,': " i Subject | S " Semester | Teotal | Credit
N Codes L |T|P |CT|TA | Total | PS| TE | PE
I i‘;ﬁf;;”’ Engg. Science CounseMaths 1V | 3 |1 ] 0 [ 30| 20 | s0 100 150 | 4
KAS301/ | Technical 21110
2 KVE3( Communication/Universal Human 3§20 50 100 150 3
Val 3|0lo0
3 KME301 Th y ics 3]110:30]20 S0 100 150 4
o Fluid Mechanics & Flud
'l KME302 Moechincs 3|1]oj30(2] s0 | 100 | 150 4
3 KME3D3 | Malenals Engineering 3|{0/{0!3 2] 50 | 100 150 3
6 KME3S! Flind Mechanics Lab 0|02 | 25 { 25 50 1
7 KME3$2 | Material Testing Lab 0 |0 2| 25 25 50 1
: Computer Aided Machine
8 KMESY B 11l 0|06]|2 25 25 50 1
2 Mini Project or Internship 5
9 KME3S4 A . 0 |0] 2 30 50 1
KNC301/ | Computer System Security/Python 1
10 L ORNCI2 P s 210011510 25 50 0
1 MOOCs (Esscatial for Hons.
Degree)
Total 950 22
*The Mini Project or internship (3-4 weeks) conducted during summer break after 11 semester and will be assessed during 1 semester.
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SESSION-2019-2020

Course Syllabus as per

. . - d
University SEM-3"
In Pursuit of Excellence
SEMESTER-III
' THERMODYNAMICS
L-T-P
310
Objectives:
* To learn about work and heat interactions, and balance of energy between system andits
surroundings.

To learn about application of | law to various energy conversion devices.

To evaluate the changes in properties of substances in various processes.

To understand the difference between high grade and low-grade energies and II lawlimitations
on energy conversion.

UNIT I

Review of Fundamental Concepts and Definitions:

Introduction- Basic Concepts: System, ControlVolume, Surrounding, Boundarics, Universe, Types of
Systems, Macroscopic and Microscopicviewpoints, Concept of Continuum, Thermodynamic
Equilibrium, State, Property, Process, Exact & Inexact Differentials, Cycle Reversibility Quasi — static
Process, Irreversible Process, Causes of Irreversibility Energy and its forms, Work and heat (sign
convention), Gas laws, Ideal gas, Real gas, Law of corresponding states, Property of mixture of gases,
electrical, magnetic,gravitational, spring and shaft work,

Zeroth law of thermodynamies:Concept of Temperature and its’ measurement, Temperature scales.
First law of thermodynamics:

First Law for Flow Processes - Derivation of general energy equation for a control volume;Steady state
steady flow processes including throttling; Examples of steady flow devices;Unsteady processes;
examples of steady and unsteady I law applications for system andcontrol volume. Limitations of first
law of thermodynamics, PMM-1. Steady flow systems and their analysis, Steady flow energy equation,
Boilers, Condensers, Turbine, Throttling process, Pumps etc.

UNITH

Second law of thermodynamics:

Thermal reservoirs, Energy conversion, Heat engines, Efficiency, Reversed heat engine, Heat pump,
Refrigerator, Coefficient of Performance, Kelvin Planck and Clausius statement of second law of
thermodynamics, Equivalence of the two statements. Reversible and irreversible processes, Camot
cycle and Carnot engine, Camot theorem and it’s corollaries, Thermodynamic Temperature Scale,
PMM-IL

Entropy: Clausius inequality, Concept of Entropy, Entropy change of pure substance in different
thermodynamic processes, Tds equation, Principle of entropy increase, T-S diagram, Statement of the
third law of thermodynamics.

UNIT I

Availability and Irreversibility:

Available and unavailable encrgy, Availability and Irreversibility, Second law efficiency, Helmholtz &
Gibb's function.

Thermodynamic relations:

Conditions for exact differentials. Maxwell relations, Clapeyron equation, Joule-Thompson coefficient
and Inversion curve. Coefficient of volume expansion, Adiabatic and Isothermal compressibility.

UNIT IV

12 t
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Properties of steam and Rankine cycle:

Pure substance, Property of Pure Substance (steam), Triple point, Critical point, Saturation states, Sub-
cooled liquid state, Superheated vapour state, Phase transformation process of water, Graphical
representation of pressure, volume and temperature, P-T, P-V and P-h diagrams, T-8 and H-8
diagrams. use of property diagram, Steam=Tables &Moller chart, Dryness factor and it’s measurement,
processes involving steam in closed and open systems. Simple Rankine cycle.

Air-water vapour mixture and Psychrometry: Psychometric terms and their definitions,
Psychometric chart, Different Psychometric processes and their representation on Psychometric chart.

UNITYV

Refrigeration Cyeles:

Reversed Camot Cycle for gas and vapour. Refrigeration capacity, unit of refrigeration Air
Refrigeration cycles; Reversed Brayton Cycle and Bell Coleman Cycle, Vapour compression
refrigeration cycle: simple saturated cyele and actual vapour compression refrigeration cycle. Analysis
of cycles. effect of superheating, sub-cooling and change in evaporator and condenser pressure on
performance of vapour compression refrigeration cyele. Refrigerants; their classification and desirable
properties. Vapour absorption refrigeration system.

Course OQutcomes:
» After completing this course, the students will be able to apply energy balance to systems and
control volumes, in situations involving heat and work interactions.
* Students can evaluate changes in thermodynamic properties of substances.
o The students will be able to evaluate the performance of energy conversion devices.
*  The students will be able to differentiate between high grade and low-grade energies.

Books and References:

1. Basic and Applied Thermodynamics by PK Nag, MCGRAW HILL INDIA.

- Thermodynamics for Engineers by Kroos& Potter, Cengage Learning,

. Thermodynamics by Shavit and Gutfinger, CRC Press.

. Thermodynamics- An Engineering Approach by Cengel, MCGRAW HILL INDIA.
. Basic Engineering Thernmodynamics, Joel, Pearson.

. Fundamentals of Engineering Thermodynamics by Rathakrishnan, PHI.

. Engineering Thermodynamics by Dhar, Elsevier.

- Engineering Thermodynamics by Onkar Singh, New Age International.

9. Engineering Thermodynamics by CP Arora.

10. Engineering Thermodynamics by Rogers, Pearson.

1. Fundamentals of Engineering Thermodynamics by Moran, Shapiro, Boettner, & Bailey, John
Wiley.

12. Engineering Thermodynamics by Mishra, Cengage Leaming.

3. Refrigeration and Air Conditioning by C P Arora, MCGRAW HILL INDIA,

Laoda L ba
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SESSION-2019-2020

Syllabus Adopted by the

Program SEM-3"

In Pursuit of Excellence

Syllabus

UNIT-I:

Introduction: Introduction- Basic Concepts: System, Control Volume, Surrounding,
Boundaries, Universe, Types of Systems, Macroscopic and Microscopic viewpoints, Concept
of Continuum, Thermodynamic Equilibrium, State, Property, Process, Exact & Inexact
Differentials, Cycle Reversibility Quasi-static Process, Irreversible Process, Causes of
Irreversibility Energy and its forms, Work and heat(sign convention), Gas laws, Ideal gas, Real
gas, Law of corresponding states, Property of mixture of gases, electrical, magnetic,
gravitational, spring and shaft work

Zeroth law of thermodynamics: Concept of Temperature and its’ measurement, Temperature

scales.
Beyond: Pressure, pdv-work K

First law of thermodynamics: First Law for Flow Processes - Derivation of general energy
equation for a control volume; Steady state steady flow processes including throttling;
Examples of steady flow devices; Unsteady processes; examples of steady and unsteady I law
applications for system and control volume. Limitations of first law of thermodynamics, PMM-
I. Steady flow systems and their analysis, Steady flow energy equation, Boilers, Condensers,
Turbine, Throttling process, Pumps etc

Beyond: First Law for Non flow processes.

UNIT-II:

Second law of thermodynamics: Thermal reservoirs, Energy conversion, Heat engines,
Efficiency, Reversed heat engine, Heat pump, Refrigerator, Coefficient of Performance, Kelvin
Planck and Clausius statement of second law of thermodynamics, Equivalence of the two
statements. Reversible and irreversible processes, Carnot cycle and Carnot engine, Carnot
theorem and it’s corollaries, Thermodynamic Temperature Scale, PMM-II.Entropy: Clausius
inequality, Concept of Entropy, Entropy change of pure substance in different thermodynamic

processes, Tds equation, Principle of entropy increase, T-S diagram, Statement of the third law
of thermodynamics..

UNIT-1II:

Availability and Irreversibility: Available and unavailable energy, Availability and
Irreversibility, Secondlawefficiency, Helmholtz&Gibb’sfunction.

Thermodynamicrelations: Conditions for exact differentials. Maxwell relations, Clapeyron
equation, Joule-Thompson coefficient and Inversion curve. Coefficient of volume expansion,
Adiabatic and Isothermal compressibility.

UNIT-IV:

17



Properties of steam and Rankinecycle: Pure substance, Property of Pure Substance (steam),
Triple point, Critical point, Saturation states, Subcooled liquid state, Superheated vapour state,
Phase transformation process of water,Graphical representation of pressure, volume and
temperature, P-T,P-V and P-hdiagrams,T-S and H-S diagrams, use of property diagram,
Steam-Tables &Moller chart, Dryness factor and it’smeasurement,processes involving steam in
closed and open systems. Simple Rankine cycle.

Air-water vapour mixture and Psychrometry: Psychometric terms and their

definitions,Psychometric chart, Different Psychometric processes and their representation on
Psychometric chart

UNIT-V:

RefrigerationCycles: Reversed Carnot Cycle for gas and vapour. Refrigeration capacity, unit
of refrigeration.Air Refrigeration cycles; Reversed Brayton Cycle and Bell Coleman Cycle.
Vapour compression refrigeration cycle; simple saturated cycle and actual vapour compression
refrigeration cycle. Analysis of cycles, effect of superheating, sub-cooling and change in
evaporator and condenser pressure on performance of vapour compression refrigeration cycle.

Refrigerants; their classification and desirable properties. Vapour absorption refrigeration
system.

References:

. Basic and Applied Thermodynamics by P K Nag, MC GRAW HILL INDIA.

. Thermodynamics for Engineers by Kroos& Potter, Cengage Learning.

. Thermodynamics by Shavit and Gutfinger, CRC Press.

. Thermodynamics- An Engineering Approach by Cengel, MCGRAW HILL INDIA.
. Basic Engineering Thermodynamics, Joel, Pearson.

. Fundamentals of Engineering Thermodynamics by Rathakrishnan, PHI

. Engineering Thermodynamics by Dhar, Elsevier.

. Engineering Thermodynamics by Onkar Singh, New Age International.

. Engineering Thermodynamics by CP Arora.

10. Engineering Thermodynamics by Rogers, Pearson.

11. Fundamentals of Engineering Thermodynamics by Moran, Shapiro, Boettner, & Bailey,
John

Wiley.

12. Engineering Thermodynamics by Mishra, Cengage Learning.

13. Refrigeration and Air Conditioning by C P Arora, MCGRAW HILL INDIA

No T~ -IIES B e WO I SV L

Additional References:
1. Applied thermodynamics by Onkar Singh, New Age International(P),Limited ,

Publishers
2. Thermal Engineering by R.K.Rajput,Laxmi Publications(P) Limited
Text Books:
1. Thermal Engineering by Mahesh M Rathore, McGra Hill Education (India) Private
Limited.
18
L Munish Chhabrg

D, e
Fraressor & Head
nE Al A~ =
anicatl tnac
to of Techno

PR ALR |



2. Basic and Applied Thermodynamics by P K Nag, MC GRAW HILL INDIA
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| SESSION-2019-202¢

Course Qutcomes

In Pursuit of Excellence

COURSE OUTCOMES (May be 3 -5)

Once the student has successfully completed this course, he/she will be able:

: To explain fundamental concepts of thermodynamics and app|; the EAI}EL-E
KME-301.1 :
- of first law of thermodynamics to open and closed systeims.
KME-301.2 To apply the concept of second law of thermodynamics and cnu'gp} el
- KME-301.3 To apply the concept of availability and irreversibility and thermody namic

relations. ‘

KME-301 4 To apply the properties of pure substance and air-water vapour mixtuie.
To Analyze air, vapour compression and absorption ref'rigcraliavwﬁ?}.-xil'uﬁ\; :

KME-301.5
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SESSION-2019-2020 |
Course Delivery Method |
SEM-3%P J

In Pursuit of Excellence

Name of Subject: Thermodynamics Subject Code: KME-301
Branch: Mechanical Engineering

Course Plan
Delivery Methods: Chalk & Talk, Power Point Presentation, Tutorials, Video Lectures, Analogy,
solving Numerical exercises, assignments, Brainstorming, Group Discussion/Interactive session.

Coverage of

& Unit 1 by: - Chalk & Talk, Tutorials, Solving numerical problems,
assignments.

~ Unit 2 by: - Chalk & Talk,, Tutorials, , Solvmg numerical problems,
assignments .

Unit 3 by - Chalk & Talk, Tutorials, Solving numerical exercises,
assignments.

Unit 4 by: - Chalk & Talk, Tutorials. Solving numerical exercises.
assignments,

Unit § by: - Chalk & Talk, Tutorials, Solving numer.ical exercises,
assignments.
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SESSION-2019-2020

Mapping I
| SEM-3"
- In Pursuit of Excellence = 3
Mapping of Course Outcomes with POs & PSOs:
CO PO1| PO2| PO3| PO4 | PO5| POG| PO7 | POS P091un0|wiﬁpi;u
3 3 2 2 2 = lr
KME-301.1 |
3 3 2 2 2 'T B
AKME-3(JI.2 O |
3 3 2 2 2 i [
KME-301.3
3 3 2 2 2 2 1
KME-301.4
3 3 2 2 2 2 LI Ay
KME-301.5
KME-301 3 3 3 3 ) 2 L
cO PSO1 PSO2 | PSO3
- 3 - g PR
|[KME-301.1 e
3 3 =
KME-301.2
3 =
KME-301.3
. 3 g i
KME-301.4
‘ 3 = =7
KME-301.5 =3
KME-301 3 = o ‘
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In Pursuit of Excellence

" Time Table

SESSION-2019-2020

SEM-3"
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Total Period: 44
Sr. No. of Topics/Sub Topics Text CcO Planned | Coverage Sign |
No. | Periods Books | Covered Date Date |
R Introduction to CO.PO.PSO.PEO.Evaluation 03/08/19 | 030819 | ,
Scheme,Syllabus,Mission,Vission of Institute &)\ :
and Department :
2. |1 Introduction- Basic Concepts:  System, | [1.2] Col 07/08/19 | 07/08/19 ERN
Control Volume, Surrounding, Boundaries, & K&/(1/
™ Universe, Types of Systems, Macroscopic
and Microscopic viewpoints DBIR1Y
S| Concept of Continuum, Thermodynamic | [1.2] COl 08/08/19 .
Equilibrium, State, Property, Process, Exact 14 /08/19 : 4
& Inexact Differentials, Cycle Reversibility &
Quasi-static Process, Irreversible Process, 21/08/19 ;
Causes of Irreversibility Energy and its 5
forms
4. |1 Work and heat (sign convention), Gas laws, | [1,2] COl 14 /08/19 | 22/08/19 .
|
Ideal gas, Real gas, Law of corresponding
states, Property of mixture of gases, \ ‘
5 | electrical, magnetic, gravitational, spring and [1,2] COl 19/08/19 | 26/08/19 e
shaft work R
6. |1 *Pressure its’ measurement, [1.2] (O 21/08/19 | 28/08/19 w&;}'
- “p.dv -work [1,2] COl 22/08/19 | 29/08/19 e
26/08/19 w
g |1 Zeroth law of thermodynamics:Concept of | [1.2] COl [28/08/19 |02/0919 | , . |
Temperature  and its’ measurement, i é\})\
Temperature scales =5
9. |3 * First Law for Non flow processes [1,2] COl 29//08/19 | 04,05,09
30/08/19 | /09/19 &_} !
02/09/19
10.] 1 First Law for Flow Processes - Derivation of | [1,2] | COl | 04/09119 [09,11,06 | ,
general energy equation for a control /09/19 ' \éj‘
volume: Steady state steady flow processes
including throttling
L1 Examples of steady flow devices;:Unsteady | [1,2] CcOl 05/09/19 | 17/09/19
processes; examples of steady and unsteady .



First law applications for system and | [1.2] COl 09/09/19 | 18,19/09/19
control volume. Limitations of first law
of thermodynamics, PMM-I

Steady flow systems and their analysis, | [1.2] COl 11/09/19 | 20,23/09/19
Steady flow energy equation,
Boilers, Condensers, Turbine, Throttling

process, Pumps etc

rJ

Thermal reservoirs, Energy conversion, Heat | [1,2] CcOo2 16/09/19 | 25,26,27/09/
engines, Efficiency, Reversed heat engine, 17/09/19 | 19
Heat pump, Refrigerator, Coefficient of

Performance,

Kelvin Planck and Clausius statement of | [1.2] co2 18/09/19

second law of thermodynamics, Equivalence 30/09/19

of the two statements

Reversible and irreversible processes, Carnot | [1,2] co2 19//09/19 | 03/10/19

cyele and Carnot engine

Carnot theorem and it’'s corollaries, | [1,2] cO2 20/09/19 | 04/10/19

Thermodynamic Temperature Scale,
PMM-IL. |

Entropy: Clausius inequa'ity. Concept of | [1,2] cOo2 23/09/19 | 10/10/19
Entropy. Entropy change of pure substance

in different thermodynamic processes

]

Tds equation, Principle of entropy increase, | [1,2] cO2 25/09/19 -
11, 14/10/19
T-S diagram, Statement of the 26/09/19 '

third law of thermodynamics.

Availability and Irreversibility: | [1,2] CO3 27/09/19
Available and unavailable energy, 16/10/19
Availability and Irreversibility

Second law efficiency, Helmholtz & | [1.2] CO3 03/10/19/ | 17/10/19 !
Gibb’s function.

(o]
(9]

Thermodynamic relations:Conditions for | [1,2] CO3 4/10/19/ | 18/10/19 |

exact differentials. Maxwell relations, [

(8]

(%)

Clapeyron equation, Joule-Thompson | [1,2] CO3 - | 10/10/19/ | 19/10/19

trak £ R EEE & T E

coefficient and Inversion curve i |

L\ 1»»#
Dr. \\umxg} - Mma
n]’;’:’l‘ [;'qu
n , of Technolog¥
251“01

.;w,x'i



Dy

24.] 1 Coefficient of volume expansion. Adiabatic | [1.2] co3  [110n9 [211019 [ e
and Isothermal compressibility 1 &‘

25 1 Pure substance, Property of Pure Substance | [1.2] | CO4 | 14/10/19 | 01/11/19 ]
(steam), Triple point, Critical point, &\ .
saturation states, Subcooled liquid state,
Superheated vapour state,

26.| 1 Phase transformation process of water, | [1,2] CO4 17/10/19 | 04/11/19 sl
Graphical representation of pressure, volume &ﬂk\/{
and temperature, P-T, P-V and P-h diagrams, ‘ , |
T-S and H-S diagrams,

27.0 1 use of property diagram, Steam-Tables | [I,2] CO4 | 18/10/19 | 05/11/19 . -
&Moller chart, Dryness factor and it’s ! @
measurement, processes involving steam in ’
closed and open systems ‘ i

28.| 2 Simple Rankine cycle. [1.2] ° CO4 19/10/19 | 06/11/19

21/10/19 | 08/11/19 &P‘ |

291 1 Psychometric terms and their definitions, | [1.2] CO5 01/11/19 | 13/11/19 'L 7 '
Psychometric chart, &‘A

30.] 1 Different Psychometric processes and their | [1.2] COs | 4/1119 | 14/11/19 f e
representation on Psychometric chart _ i &{J\ _

310 1 Reversed Carnot Cycle for gas and vapour. | [1,2] COs 6/11/19 15/11/19/ l
Refrigeration capacity, unit of refrigeration. QJ\ :

32.] 2 Air Refrigeration cycles; Reversed Brayton | [1.2] cos |7y asnvie | W,
Cycle and Bell Coleman Cycle 08/11/19 &}

332 Vapour compression refrigeration cycle; | [1,2] COs 13/11/19 | 20/11/19 T
simple saturated cycle and actual vapour 14/11/19 &
compression refrigeration cycle

34,0 1 Analysis of cycles, effect of superheating, | [1.2] €5 15/11/19 | 21/11/19 S
sub-cooling and change in evaporator and ‘ |
condenser pressure on performance of !
vapour compression refrigeration cycle

35.] 1 Refrigerants; their classification and | [1.2] COs | 18119 [221119 | T
desirable properties. \ Q‘{%f |
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Analysis of Assignment Test | 22/08/19 @)\
Assignment Test 2 09/09/19 \:&j\
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Analysis of Assignment Test 3 10/09/19
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Assignment Test 5 18/10/19

-~ Analysis of Assignment Test 5 01/11/19 jﬁg\ |
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SESSION-2019-2020

Tutorial-1 SEM-3™

In Pursuit of Excellence

Tutorial 1 [CO-1 |

Sr. | No. of Topics/Sub Topics Coverage Date
Batch A Batch B sign
No. | Periods
1. |1 Pressure and its measurement,Zeroth law of | 4.0 /u-ﬂ} 19 19 e 14 \]]{Uﬁa_
thermodynamics

Q1. Find out the pressure difference shown by the manometer deflection of 30 cm of Mercury. Take

. local acceleration of gravity as 9.78 m/s2 and density of mercury at room temperature as 13,550 kg/m3.
(Ans. 39755.70 Pa)
Q2. An evacuated cylindrical vessel of 30 cm diameter is closed with a circular lid. Estimate the effort
required for lifting the lid, if the atmospheric pressure is 76 cm of mercury column (Take g = 9.78
m/s2) (Ans. 7115.48 N).
Q3. Calculate the actual pressure of air in the tank if the pressure of compressed air measured by
manometer is 30 cm of mercury and atmospheric pressure is 101 kPa. (Take g = 9.78 m/s2) ( Ans:
140.76 kPa).
Q4. Convert the following readings of pressure to kPa, assuming that the barometer reads 760mm Hg.

(a) 90 ¢m Hg gauge (b) 40 cm Hg vacuum (c) 1.2 m

H,0 gauge (d) 3.1 bar

Q5. The temperature scale of a certain thermometer is given by the relation t= Aln (p)
+B,where A and B are constants and p is the thermometric property of the fluid in thermometer
. At ice point and steam point,if the thermometric property is found to be 1.5 and 7.5
respectively. What will be the temperature corresponding to thermometric property of 3.5 on
Celsius scale? (Ans: 54.64°C)
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SESSION-2019-2020

Tutorial-2 SEM-3*
In Pursuit of Excellence
Tutorial 2 [CO - 1]
. . Coverage Date
5 : /

Sr. | No. of Topics/Sub Topics Ty R sign

No. | Periods

L. 41 1 law o f thermodynamics for non flow process X< [od ]| 5] b / ed) 17

- QA piston-cylinder device with air at an initial temperature of 30°C undergoes an expansion
process for which pressure and volume are related as given below:

P (kPa) 100 37.9 14.4
V- (m®) 0.1 0.2 0.4

Calculate the work done by the system. (Ans: 10.6 kJ)
Q2. A piston-cylinder device operates 1 kg of fluid at 20 atm. pressure. The initial volume is

0.04 m’. The fluid is allowed to expand reversibly following a process pV"45= constant so that
the volume becomes double. The fluid is then cooled at constant pressure until the piston
comes back to the original position. Keeping the piston unaltered, heat is added reversibly to
restore it to the initial pressure. Calculate the work done in the cycle. (Ans: 18.17 kJ)
Q3. The properties of a certain fluid are related as follows
u=196+0.718 t
pv =0.287 (t +273)
Where u is the specific internal energy (kJ/kg), t is in °C, p is pressure (kN/m?) and v is
specific volume (m’/kg). For this fluid find ¢, and c,. (Ans: 0.718 kJ/kg and 1.005
kJ/kg)
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SESSION-2019-2020

Tutorial-3 SEM-3"

In Pursuit of Excellence

Tutorial 3 [CO - 2]

Sr. | No. of Topics/Sub Topics Coverage Date )
Batch A Batch B Sign

No. | Periods

TRE 2" law o f thermodynamics D?é/o?[[ﬁ o2 9]) 7 K(Q./k

1. A heat pump working on a reversed Carnot cycle takes in energy from a reservoir
maintained at 3°C and delivers it to another reservoir where temperature is 77°C. The
heat pump drives power for its operation from a reversible engine operating within the
higher and lower temperature limits of 1077°C and 77°C. For 100 kJ/s of energy

supplied to the reservoir at 77°C, estimate the energy taken from the reservoir at
1077°C.(Ans: 26.71 kJ)

2. A reversible engine is used for only driving a
reversible refrigerator. Engine is supplied 2000 kJ/s heat from a source at 1500 K and
rejects some energy to a low temperature sink. Refrigerator is desired to maintain the
temperature of 15°C while rejecting heat to the same low temperature sink. Determine

the temperature of sink if total 3000 kJ/s heat is received by the sink. (Ans: Temperature
of sink = 351.28°C)

3. Three reversible engines of Carnot type are operating in series as shown in figl between
the limiting temperatures of 1100 K and 300 K. Determine the intermediate
temperatures if the work output from engines is in proportion of 3 : 2 : 1. (Intermediate
temperatures: 700 K and 433.33 K)

Wl

W3
Q4
300K
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SESSION-2019-2020

Tutorial-4 SEM- 3"

In Pursuit of Excellence

Tutorial 4 [CO - 2]

Sr.

No. | Periods

No. of Topics/Sub Topics Coverage Date
Batch A Batch B

Sign

L, 1

Entropy 03} /Oij Z g/’””? 1

Determine the change in entropy of universe if a copper block of 1 kg at 150°C is placed in a
sea water at 25°C. Take heat capacity of copper as 0.393 kJ/kg K. (Ans: 27.4 J/K)

A heat engine is working between the starting temperature limits of T1 and T2 of two bodies.
Working fluid flows at rate ‘m’ kg/s and has specific heat at constant pressure as Cp. Determine
the maximum obtainable work from engine.

A heat engine operates between source at 600 K and sink at 300 K. Heat supplied by source is
500 kcal/s. Evaluate feasibility of engine and nature of cycle for the following conditions. (i)
Heat rejected being 200 keals, (ii) Heat rejected being 400 kcal/s (iii) Heat rejected being 250
kcal/s(Ans: engine is feasible and cycle is reversible)

A rigid insulated tank is divided into two chambers of equal volume of 0.04 m3 by a
frictionless, massless thin piston, initially held at position with a locking pin. One chamber is
filled with air at 10 bar & 25°C and other chamber is completely evacuated, Subsequently pin is
removed and air comes into equilibrium. Determine whether the process is reversible or
irreversible. Consider, R = 0.287 kJ/ kg.K and cv = 0.71 kl/kg.K(Ans: irreversebile)

W (L / -
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SESSION-2019-2020

Tutorial-5 SEM- 3°
In Pursuit of Exccllence
Tutorial 5 [CO - 3]
Sr. | No.of Topics/Sub Topics Coverage Date ’
Batch A Batch B Sign

No. | Periods

E==tl Availability and Irreversibility f ;L / / o / / c] ] F / / Q/ I(j \ﬁ‘/K
1. Heat is supplied reversibly for a heat source to a reversible engine and during this

process, the temperature of the working fluid increases from 525K to 875K.Take water
equivalent as 100kJ/K and presuming that heat rejection during the cycle takes place at
ambient temperature of 290K.Determine the total heat abstracted, available and the loss
of available work.(Ans:35000kJ,51.1kJ)

A heat engine receives heat from a source at 1200K at a rate of 500kW and rejects the
waste heat to a medium at 300K.The power output of the heat engine is
180kW.Determine the reversible power and the irreversibility rate from this
process.(Ans:375kW,195kW)

Air at 1bar and 27°C is heated in a non flow system at constant pressure to 177°C.Heat
is supplied from a constant temperature reservoir at 577°C.The atmospheric
temperature is 20°C.What percentage of heat added per kg of air is the available
energy? (Ans: 65.53%)

8 ' P/
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SESSION-2019-2020

Tutorial-6 SEM- 3
In Pursuit of Excellence
Tutorial 6 [CO - 3]
Sr. | No.of Topics/Sub Topics Coverage Date ‘
Batch A Batch B Sign
No. | Periods

1

Availability and Irreversibility

(8110119 19//°/19

1. Find the T.dS equation in the following form

TdS=C,dT-pvTdP
Where B is the coefficient of volume expansion.The other symbols have their usual meaning

2. What is clapeyron equation?

3. What are Maxwell equatins and why they are important in thermodynamics?

Al
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SESSION-2019-2020

Tutorial-7 SEM- 3%
In Pursuit of Excellence
Tutorial 7 [CO - 4]
Sr. | No.of Topics/Sub Topics Eoverage Bate .
Batch A Batch B Sign
No. | Periods
| Property of Steam and Rankine Cyle

1. In a vertical vessel of circular cross section having diameter of 20 cm water is filled upto a
depth of 2 ¢cm at a temperature of 150°C. A tight fitting frictionless piston is kept over the
water surface and a force of 10 kN is externally applied upon the piston. If 600 kJ of heat is
supplied to water determine the dryness fraction of resulting steam and change in internal
energy. Also find the work done.(Ans: 0.456, 547.21 kJ, 53.03 kJ)

2. A Carnot cycle works on steam between the pressure limits of 7 MPa and 7 kPa. Determine
thermal efficiency, turbine work and compression work per kg of steam(Ans:44.21%,969.57
kJ/kg (+ve), 304.19 kJ/kg (—ve)

3. A steam power plant uses steam as working fluid and operates at a boiler pressure of 5 MPa,
dry saturated and a condenser pressure of 5 kPa. Determine the cycle efficiency for (a) Carnot
cycle (b) Rankine cycle. Also show the T-s representation for both the cycles.
(Ans: 42.95%,36.56%)

4. A regenerative Rankine cycle has steam entering turbine at 200 bar, 650°C and leaving at
0.05bar.Considering feed water heaters to be of open type determine thermal efficiency for the
following conditions; (a) there is no feed water heater

(b) There is only one feed water heater working at 8 bar

(¢c) there are two feed water heaters working at 40 bar and 4 bar respectively.
Also give layout and T-s representation for each of the case described
above(Ans46.18%,49.76%, 46.18%,49.76%, 51.37%

(2&&9& ,jﬁgf’
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SESSION-2019-2020

Tutorial-8 SEM- 3

In Pursuit of Excellence

Tutorial 8 [CO - 4]

Coverage Date
Batch A Batch B Sign

Sr. | No. of Topics/Sub Topics
No. | Periods

1. 1 Psychrometry f[f////[c( /(ﬂ/”/ /? ~ @

~ 1. Explain the following processes and represent these on a psychrometric chart.

(a) Heating and humidification (b) cooling and dehumidification

2. Determine partial pressure of vapour and relative humidity in the atmospheric air having
specific humidity of 16 gm/kg of air and 25°C DBT. (Ans: 0.0254 bar, 81.98%)

3.. For the atmospheric air at room temperature of 30°C and relative humidity of 60%
determine partial pressure of air, humidity ratio, dew point temperature, density and enthalpy
of air.(Ans:0.9875 bar, 0.01606 kg/kg of dry air, 21.4°C, 1.1835 kg/ms3, 71.2 kJ/kg of dry air)

4. The air enters a duct at 10°C and 80% RH at the rate of 150 m*/min and is heated to 30° without

adding or removing any moisture. The Pressure remains constant at 1 atm.Determine the relative

humidity of air at exit from the duct and the rate of heat transfer. (Ans: 23.5 % ,185.2 m® / min, 3704
kJ/min.)

5. The atmospheric air at 30°C dry bulb temperature and 75 % RH enters a cooling coil at the rate of

200 m*/min. The coil dew point temperature is 14 °C and bypass factor of cooling coil is 0.1.Determine
1. The temperature of air leaving the cooling coil 2. The capacity of cooling coil in TR.The amount of

water vapour removed/min 9 (Ans: 15.6 °C , 41.5 TR,2.08 kg/min)

o -
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SESSION-2019-2020

Tutorial-9 SEM- 3*

In Pursuit of Excellence

Tutorial 9 [CO - 5]

Sr.
No.

Periods

No. of Topics/Sub Topics Coverage Date

Batch A Batch B

Sign

Refrigeration cycle 'y / [1)19 2// /) / / 7

)

-

1.

y

3.

A Carnot refrigerator requires 1.2 kW per ton of refrigeration to maintain a temperature
of -35°C. Determine
i) COP of the refrigerator

ii) The temperature at which the heat is rejected
iii) COP, if the cycle is used as a heat pump

In a Bell Colemn cycle, air is drawn into a cylinder of a compressor at a pressure of
Ibar and -5°C.It is compressed isentropically to 5 bar and then cooled to 15 °C. It is
then expanded in expansion cylinder to 1 bar and discharged into the refrigerator
chamber. The expansion takes palace according to law PV'**= C. Find the work done
on the air and the COP of the plant. Also find the plant capacity in TR for a mass flow
rate of 20 kg/min.

In an open cycle air refrigeration machine air is drawn from a cold chamber at -2 °C
and 1 bar and compressed to 11 bar. It is then cooled at this pressure to the cooler
temperature of 20°C and then expanded in expansion cylinder and returned to the cold
room.The compression and expansion are isentropic and follows the law pv'* = C
.Sketch the p-v and T-s diagrams of the cycle and for refrigeration of 11 tonnes find

Theoretical C.O.P(b) rate of circulation of air(c) Piston Displacement / min in compressor and

expander (Ans: COP= 1.015, 25.5 kg/min, 19.8 M*/min ,108m’

L4

Ve
Name & Sign&ﬁ%hy @'VW/ “¢

Sign. of Reviewer Sign. of HOD

\

Dr, Muwssii Chhabra

rofessor & Head

s

Fanr

thudl L

36

FANY

g9




SESSION-2019-2020

Tutorial-10 SEM- 3™

In Pursuit of Excellence

Tutorial 10 [CO - 5]

Sr. | No.of Topics/Sub Topics CoveEN Dy .
Batch A Batch B Sign
No. | Periods
1. 1 Refrigeration cycle ,JL/ ////c’ 2 1//;/[57 @J_
1. Discuss the effect of following on the performance of a vapor compression system:
a) Effect of super heating b) Effect of sub-cooling of liquid
2. A refrigerator works between -7°C and 27°C. The vapor is dry at the end of adiabatic
compression. There is no under-cooling and evaporation is by throttle valve. Determine
the COP and Power of the compressor to remove 180 kJ/min.
The properties of refrigerant are as
Temp (°C) Enthalpy (kj/kg) Entropy (kJ/kg K)
Liquid Latent Liquid Vapour
-7 -30 1298 -0.108 4.75
27 115 1173 427 4.33
3. A food storage chamber requires a refrigeration system of 12 TR capacity with an evaporator

temperature of -8°C and condenser temperature of 30°C.The refrigerant R-12 is subcooled by
5°C before entering the throttle valve and the vapour is superheated by 6°C before entering the

compressor.If the liquid and vapour specific heats are 1.235 and 0.733 klJ/kgK respectively find
1. Refrigerating effect /kg 2. Mass of refrigerant circulated /min and 3. COP. (Ans:130.05

kJ/kg,19.4 kg,6.2)
Relevant properties of R-12 are given Below
Saturation Enthalpy,kl/kg Entropy (kJ/kgK)
Temp. Liquid Vapour Liquid Vapour
-8 28.0 184.06 0.1148 0.7007
30 64.59 199.62 0.2400 0.6853

E @‘ﬁw} ﬂf/;
Name & Sign. o ;4‘6 Sign. of Reviewer Sién. of HOD

37 ; _n
| Muanish CHHabra
Piofesstr & Head

| E 10

i1 £1G8.

Terimnlr m
0

-




SESSION-2019-2020

ASSIGNMENT - 1

SEM-3™

In Pursuit of Excellence

Home Assignments
Unit 1[CO-1 ]

Q.1 Define thermodynamics and conservation of energy principle.

Q2. Write down the application areas of the thermodynamics.

Q3. Define thermodynamic system. Discuss about the open and closed systems.

Q4. What is the property of the system? Define intensive and extensive properties of system
with example.

Q5. Discuss the continuum principle.

Q6. What is Zeroth Law of thermodynamics?

Q7. What is thermometer?

Q8. Define state, process and cycle with respect to a thermodynamic system.

Q9. Discuss the thermodynamic equilibrium of the system.

Q10. Discuss the various types of energies of the system and define heat and work associated
with the system.

Q11. What do you understand by path function and point functions?

Q12. Show that work is a path function, and not a property of the system
A 30 cm high vertical column of a fluid of density 1878 kg/m’ exist in a pipe where g= 9.65 m/s’ .

What is the pressure at the base of the column?
Q13. A thermocouple with a test junction at t’C on a gas thermometer scale gives the emf as

e=0.221-5.5x10™** mV the milivoltmeter is calibrated at ice point and steam points. What will
be the reading on this thermometer, when the gas thermometer reads 60°C

38




SESSION-2019-2020

ASSIGNMENT - 2

SEM-3"

In Pursuit of Excellence

Unit -1[CO- 1]
Define the first law of thermodynamics.
Q2. Explain the PMM1
Q3. A perfect gas at pressure of 750 kPa and 600 K is expanded to 2 bar pressure. Determine

final Temperature of gas if initial and final volume of gas is 0.2 m3 and 0.5 m3 respectively

(Ans: 400 K)
Q4.How many gram of CO, should place in a 250 mL container at -24°C to produce a pressure of 95 kPa?
(Ans: 0.505¢g)
Q5. Gas from a bottle of compressed helium is used to inflate an inelastic flexible balloon,
originally folded completely flat to a volume of 0.5 m’. if the barometer reads 760 mm Hg.

What is the amount of work done upon the atmosphere by balloon? Sketch the system before
and after the process. (Ans: work done on atmosphere = -50.66 kJ)

Q6. During one cycle the working fluid in an engine engages in two work interactions: 15 kJ to
the fluid and 44 kJ from the fluid, and three heat interactions, two of which are known: 75 kJ to
the fluid and 40 kJ from the fluid. Evaluate the magnitude and direction of the third heat
transfer. (Ans: 6 kJ from the system)

Q7. A gas contained in a cylinder is compressed from 1 MPa and 0.05 m3 to 2 MPa.
Compression is governed by pV 1.4 = constant. Internal energy of gas is given by

U =7.5pV —425, kJ. Where p is pressure in kPa and V is volume in m3.Determine heat, work
and change in internal energy assuming compression process to be quasi static. Also find out
work interaction, if the 180 kJ of heat is transferred to system between same states. Also
explain why it is different from above.

(Ans: Heat = 50 kJ Work = 25 kJ (—ve) Internal energy change = 75 kJ)

Q8. In a steady flow apparatus 135 kJ work done by each kg of fluid. The specific volume of
the fluid, pressure and velocity at the inlet are 0.37 m*/kg, 600kPa and 16 m/s respectively. The
inlet is 32m above floor level. The discharge is at floor level. The discharge conditions are
0.62m*/kg, 100 kPa and 270 m/s.The total heat loss between inlet and outlet is 9 kl/kg of the
fluid. In flowing apparatus, does the specific internal energy increase and by how much? (Ans:
-20 kJ/kg,Decrease)

QY. At the inlet to a convergent-divergent nozzle the enthalpy of the fluid passing is 3000
kJ/kg and the velocity is 60 m/s. At the discharge end, the enthalpy is 2757 kJ/kg.The nozzle is
horizontal and the heat loss during the flow is negligible.Find(a)Velocity of the fluid at the exit
of the nozzle ,(b)if the inlet area is 0.1 m” and the specific volume at the inlet is 0.187 mafkg
find the mass flow rate of the fluid (c) if the specific volume at the oulet is 0.498 m*/kg,find the
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area at the exit of the nozzle.(Ans:Velocity = 699.71 m/s,Mass —Flow rate =32.08 kg/s,area=
0.0228 m’)

Q.10 The internal energy of air is given by u= u, + 0.718t ,where u is in kJ/kg.u, is any arbitrary value
of u at 0°C,kJ/kg ant t is the temperature in 0°C.Also for air pv= 0.287(t+273),where p is in kPa and v is
in m’/kg.A mass of air is stirred by a paddle wheel in an insulated constant volume tank.The velocities
due to stirring make a negligible contribution to the internal energy of the air.Air flows out through a
small valve in the tank constant. At a certain instant the conditions are as follows: tank volume 0.12m’,
pressure 1 MPa, temperature 150°C, and power to paddle wheel 0.1kW.Find the rate of flow of air out of
the tank at this instant.(Ans:0.845 kg/h)
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. A refrigerator operates on reversed Carnot cycle. Determine the power required to drive
refrigerator between temperatures of 42°C and 4°C if heat at the rate of 2 kl/s is
extracted from the low temperature region. (Ans: 0.274 kW)

. A reversible heat engine operates between two reservoirs at 827°C and 27°C. Engine
drives a Carnot refrigerator maintaining —13°C and rejecting heat to reservoir at 27°C.
Heat input to the engine is 2000 kJ and the net work available is 300 kJ. How much heat
is transferred to refrigerant and total heat rejected to reservoir at 27°C?  (7504.58 kJ ,

9204.68 kJ)
IE" K 300K L*WEI
N/ Q3 Q2 ~ Q1 5MJ
HE
A
W=840KJ
Fig.1 Fig 2

. 0.5 kg of air executes a Carnot power cycle having a thermal efficiency of 50%. The
heat transfer to the air during isothermal expansion is 40 kJ. At the beginning of the
isothermal expansion the pressure is 7 bar and the volume is 0.12 m3. Determine the
maximum and minimum temperatures for the cycle in Kelvin, the volume at the end of
isothermal expansion in m3, and the work and heat transfer for each of the four

processes in kJ. For air ¢cP = 1.008 kJ/kg . K, cv=0.721 kl/kg. K.
(Ans: 585.36 kJ, 292.68 KJ, 292.68 kJ)

. A reversible engine as shown in figure 2 during a cycle of operation draws 5 mJ from
the 400 K reservoir and does 840 kJ of work. Find the amount and direction of heat
interaction with other reservoirs.(Ans: 4980 kJ, — 820 kJ)

. A reversible heat engine runs between 500°C and 200°C temperature reservoirs. This
heat engine is used to drive an auxiliary and a reversible heat pump which runs between
reservoir at 200°C and the body at 450°C. The auxiliary consumes one third of the
engine output and remaining is consumed for driving heat pump. Determine the heat
rejected to the body at 450°C as fraction of heat supplied by reservoir at 500°C.
(Ans. 0.7482)
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6. Three Carnot engine are arrange in series. The first engine take 4000k]J of heat from a
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Find the change in entropy of steam generated at 400°C from 5 kg of water at 27°C and
atmospheric pressure. Take specific heat of water to be 4.2 kJ/kg.K, heat of vaporization at
100°C as 2260 kJ/kg and specific heat for steam given by; cp = R (3.5 + 12T + 0.14T2),
J/kg.K( Ans: 87.23 kJ/K)

Oxygen is compressed reversibly and isothermally from 125 kPa and 27°C to a final pressure of
375 kPa. Determine change in entropy of gas. (Ans: — 0.285 kJ/kg. K)

Determine the rate of power loss due to irreversibility in a heat engine operating between
temperatures of 1800 K and 300 K. Engine delivers 2 MW of power when heat is added at the
rate of 5 MW. (Ans:2.16 MW)

A reversible heat engine has heat interaction from three reservoirs at 600 K, 700 K and 800 K.
The engine rejects 10 kJ/s to the sink at 320 K after doing 20 kW of work. The heat supplied by
reservoir at 800 K is 70% of the heat supplied by reservoir at 700 K then determine the exact
amount of heat interaction with each high temperature reservoir.( Ans: Heat supplied by
reservoir at 800 K = 61.94 kJ/s Heat supplied by reservoir at 700 K = 88.48 kJ/s Heat
supplied to reservoir at 600 K = 120.42 kJ/s)

Two tanks A and B are connected through a pipe with valve in between. Initially valve is closed
and tanks A and B contain 0.6 kg of air at 90°C, 1 bar and 1 kg of air at 45°C, 2 bar
respectively. Subsequently valve is opened and air is allowed to mix until equilibrium.
Considering the complete system to be insulated determine the final temperature, final pressure
and entropy change.(Ans: 142.25 kPa, 0.04047 kJ/K)

A system at 500 K and a heat reservoir at 300 K are available for designing a work producing
device. Estimate the maximum work that can be produced by the device if heat capacity of
system is given as; C=0.05 T 2 + 0.10T + 0.085, J/K

Determine entropy change of universe, if two copper blocks of 1 kg & 0.5 kg at 150°C and 0°C
are joined together. Specific heats for copper at 150°C and 0°C are 0.393 kJ/kg K and 0.381
kl/kg K respectively. (Ans : 0.0116 kJ/K)

Along a horizontal and insulated duct the pressure and temperatures measured at two points are

0.5 MPa, 400 K and 0.3 MPa, 350 K. For air flowing through duct determine the direction of
flow

(Ans: from 0.5 MPa, 400 K to 0.3 MPa & 350 K)
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1000kJ of heat is supplied by hot gases at 1400°C from a fire box. This heat is used to
~ generate the steam at 250°C.The atmospheric temperature is 20°C.Calculate the energy
as available and unavailable portion (a) as it leave the hot gases.(b)as it enter the
system.(Ans:824kJ,175.214kJ,439.78kJ,560kJ)
Steam at 1.6 MPa, 300°C enters a flow device with negligible velocity and leaves at 0.1
MPa,150°Cwith a velocity of 150 m/s. During the flow heat interaction occurs only
with the surroundings at15°C and steam mass flow rate is 2.5 kg/s. Estimate the
maximum possible output from the device.(4ns: Maximum possible work = 1142.75 kW)
15 kg/s steam enters a perfectly insulated steam turbine at 10 bar, 300°C and leaves at
0.05bar,0.95dry with velocity of 160 m/s. Considering atmospheric pressure to be 1 bar,
15°C.Determine (a)power output, (b) the maximum power for given end states, (c¢) the
maximum power exhaust steam. Turbine rejects heat to a pond having water at
15°C.(Ans: Power output = 8970.9 kW, Maximum power output = 12755.7 kw, Maximum
power from exhaust steam = 2266.5 kW)
Air in a piston-cylinder arrangement is heated at constant pressure by addition of 100kJ/kg of
air.The air is initially at 28°C while the surroundings is at 21°C.calculate the change in
availability per kg of air.
(Ans: 15.66)
A rigid cylinder with a volume of 2.5 m® contains air at 150kPa and 27°C.The heat is
transferred to air from a constant temperature heat source at 1500K and air in the cylinder is
heated to 700K.The atmosphere is at 1 bar and 17°C.Calculate the initial and final availability
of air,maximum useful work and irreversibility.(Ans:22.83kJ,504.68kJ,524.53kJ,524.53k])

If a gas obeys the following equation of stae

p= RT/v-aiv?
Calculate the change in enthalpy at constant temperature
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1. Determine enthalpy, specific volume, entropy for mixture of 10% quality at 0.15 MPa.
(Ans:h = 689.759 kJ/kg v = 0.116877 m3/kg s = 2.01257 kJ/kg.K)

2. A rigid vessel contains liquid-vapour mixture in the ratio of 3:2 by volume. Determine

quality of water vapour mixture and total mass of fluid in vessel if the volume of vessel is 2 m3

and initial temperature is 150°C.(Ans: Mass = 1103.99 kg, Quality = 0.001848)

3. Steam turbine expands steam reversibly and adiabatically from 4 MPa, 300°C to 50°C at

turbine exit. Determine the work output per kg of steam (Ans: 891.27 kJ/kg)

4. A reheat cycle has steam generated at 50 bar, 500°C for being sent to high pressure turbine

and

expanded upto 5 bar before supplied to low pressure turbine. Steam enters at 5 bar, 400°C into

low pressure turbine after being reheated in boiler. Steam finally enters condenser at 0.05 bar

and subsequently feed water is sent to boiler. Determine cycle efficiency, specific steam

consumption and work ratio

5. In a steam power plant the high pressure turbine is fed with steam at 60 bar, 450°C and

enters low pressure turbine at 3 bar with a portion of steam bled out for feed heating at this

intermediate pressure.Steam finally leaves low pressure turbine at 0.05 bar for inlet to

condenser. Closed feed heater raises the condensate temperature to 115°C. Bled steam leaving

closed feed heater is passed through trap to mixwith condensate leaving condenser. Consider

actual alternator output to be 30MW, boiler efficiency as 90% and alternator efficiency of

08%. Determine

(a) The mass of steam bled for feed heating,

(b) The capacity of boiler in kg/hr

(c) The overall thermal efficiency of plant
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Also give layout and T-s diagram (Ans: Steam bled for feed heating = 0.144 kg/kg steam
generated, Capacity of boiler required = 94428 kg/hr, 37.24%)
6. Explain the Rankine Cycle with the help of p-v and T-s dia

7. Define the dryness fraction
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1. Define and explain the followingterms in relation to psychrometry

(a) Dry bulb temperature (b) Wet bulb temperature (¢) Dew point temperature temperature

2. Determine the mass of water added and heat transferred for conditioning atmospheric air at
15°Cand 80% relative humidity to temperature of 25°C and relative humidity of 50%. Final
volume of conditioned air is 0.8 m3/s(Ans: Mass of water added = 0.001312 kg/s, Heat
transferred = 12.18 kW)

3. The following data refers to summer air conditioning of a small office hall with capacity for
30 persons:Outside conditions= 34°Cdbt and 28°C wht

Inside design conditions= 24°C dbt and 50% RH

Sensible and latent heat= 2100 kJ/min per person

Make calculations for sensible heat factor for the air-conditioning plant.(Ans: 0.668)

4. Atmospheric air at 35°C dbt and 55% relative humidity has been cooled to a state
corresponding to 25 °C dbt and 50% relative humidity.Determine the capacity of the
refrigerating machine if it is to handle 125 m® of air per min. at initial state.(Ans:23.72 ton)

5. A quantity of air having a volume of 300m?> at 30°C wbt is heating to 40°C dbt.Calculate the
amount of heat added and relative humidity at both the states.(Ans:3356)

6. Air at 40 °C DBT and 60% RH is cooled to 25°C dbt.It is achieved by cooling and
dehumidification.Air flow rate is 40 m3fmin.Using psychrometric chart calculate.

(a) The DPT

(b)Mass of water drained out per hour.

©Capacity of cooling coil

If the apparatus dew-point temperature is 20°C,find the bypass factor of coil.(Ans: 43.24
kg/min,23.36 kg/hr,8.03 ton,0.25)
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4. Define “Refrigeration”.
5. Define the tonne of refrigeration
6. Define the actual and theoretical C.O.P

7. A Carnot refrigerator requires 1.2 kW per ton of refrigeration to maintain a temperature
of -35°C. Determine

1)COP of the refrigerator  ii) COP, if the cycle is used as a heat pump
8. What are the limitations of Reversed Carnot Cycle?

9. With block diagram explain the difference between Refrigerator and Heat Pump. What
is the thermodynamic advantage of using Heat Pump than that of electric heater?

10. A Carnot refrigerator requires 1.2 kW per ton of refrigeration to maintain a temperature
of -35°C. Determine
iv)  COP of the refrigerator
v) The temperature at which the heat is rejected
vi)  COP, if the cycle is used as a heat pump

11. A refrigerator using Reversed Carnot cycle requires 1.25 kW per TR to maintain a
temperature of -30°C. Find
i) COP of refrigeration system
ii) Temperature at which heat is rejected
iii)  Heat rejected in kW,
iv)  COP if the system is acting as a Heat pump
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1. Explain the bell-colemon cycle with the help of T-S and P-V diagram.
2. Explain the vapour compression cycle with help of T-S and P-V diagram.
3. A refrigeration system has air leaving refrigerated space at 7°C and 1 bar and subsequently
air is compressed isentropically to 5 bar. After being compressed air is cooled up to 27°C at
this pressure and then expanded isentropically up to 1 bar and discharged into refrigerated
space. Determine COPofsystem. (Ans: 1.71)
4. In a refrigerator working on Bell Coleman cycle the air enters compressor at 1 bar and —10°C
andgetscompressed up to 5.5 bar. Compressed air is cooled to 27°C at same pressure before
being sent to expander for expansion up to 1 bar and then passes through refrigerated space.
Determine refrigerationcapacity, hp required to run compressor and COP of system if air flow
rate is 0.8 kg/s(Ans: Refrigeration capacity = 18.07 ton, HP required to run compressor =
177.86 hp, COP = 1.59)
5. A refrigerator working on simple vapour compression cycle operates between the
temperature of 25°C and — 15°C withNH3, refrigerant. Ammonia is found to be dry after

compression and no under cooling of liquid refrigerant occurs in cycle. Using following data

obtain COP of system.
Temp. Enthalpy(kJ/kg) Entropy(kJ/kg K)
h¢ hg St Se
-15°C -54.51 1303.74 -0.2132 5.0536
25°C 99.94 1317.95 0.3386 4.4809

6. A vapour compression cycle works on Freon-12 refrigerant with condensation temperature
of 40°Cand evaporator temperature of — 20°C. Refrigeration effect of 2.86 ton is desired from
the cycle.The compressor runs with 1200 rpm and has clearance volume of 2%. Considering
compression index of 1.13 and following data determine. (a) theCOP(b) the piston

displacement in the reciprocating compressor used for compression.Properties of Freon — 12.
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Temp(0C) Sat.Pressure | Specific Enthalpy Entropy Specific heat
(Bar) Volume kd/kg kJ/kg K (kJ/kg/K)
Ve(m¥/kg) [ hy hy Sr Se Cor | Ty

-20 1.51 0.1088 17.8 | 178.61 | 0.0730 | 0.7082 - 0.605

40 9.61 - 74.53 | 203.05 | 0.2716 | 0.682 | 0.976 | 0.747

(Ans: COP = 3.175 Piston displacement = 569.45 cm3)

7. A vapour compression refrigeration cycle operates between the condensation temperature of
20°Cand evaporator temperature of —10°C with carbon dioxide as refrigerant. Temperature
after isentropiccompression is 40°C and condensate leaves at 10°C before being passed through
expansion valve. Determine COP of system and mass flow rate of CO2 required to get

refrigeration effect of 2kW .Propertiesof COz are given as under: Properties of CO2

Temp("C | Sat.Pressur | Specific Enthalpy Entropy Specific
) e Volume kJ/kg kJ/kg K heat
(Bar) | Vg(m'/kg (kJ/kg/K)

) h, h¢ St S, Cor | Cpe

20 57.27 - 144.1 | 299.6 | 0.523 | 1.052 | 2.88 | 2.13
1 2 7 9 5

-10 26.49 0.014 60.78 | 322.2 | 0.238 | 1.232 - -

8 1 4

(Ans: COP = 6.51, Mass flow rate = 0,1016 kg/s)
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Branch — Mechanical Engineering

SECTION-E
S.No | Student | Roll No Name of Students Father's Name Remark
Is 18:3;59 1808240001 AARAV SANKET VIJAY KUMAR
2. 1840003 | 1808240003 | ABHINEET BHARDWA] KRISHAN KUMAR
3. 1840058 | 1808240004 | ABHISHEK BHATNAGAR J.K. BHATNAGAR
4. 1840047 | 1808240005 | ABHISHEK SINGH KASHI NATH SINGH
B, 1840237 | 1808240006 | AJAY KUMAR INDRAPAL SINGH
6. 1840258 | 1808240007 | AMAN GAHLAUT SATYAPAL SINGH
7 1840152 | 1808240008 ANMOL SAGAR SURENDRA SAGAR
8. 1840175 | 1808240009 | APURV CHANDEL ASHISH CHANDEL
9, 1840157 | 1808240010 | ARPIT TYAGI AVNISH KUMAR TYAGI FW
10. 1840104 | 1808240011 ATIGYA GARG SHARAD KUMAR GARG
¥l 1840092 | 1808240012 DEEPAK PAL SHIVNANDAN SINGH
12. 1840008 | 1808240013 | DEEPRANSH SINGH DEEPENDRA SINGH
13. 1840239 | 1808240014 | DEVISH KUMAR CHHATTARPAL SINGH
14. 1840121 1809240015 DHARMESH DHAWAN SUNIL KUMAR DHAWAN FW
15. 1840260 | 1808240018 IBRAHIM KHAN QAMAR HASEEN
16. 1840127 | 1808240019 KARTIK CHAUDHARY RAJVEER SINGH
11 1840163 | 1808240020 KRISHNA OMPRAKASH OMPRAKASH BABURAM
KASHYAP KASHYAP
18. 1840122 | 1808240021 LAKSHAY KAUSHIK PRAVEEN KAUSHIK
19, 1840267 | 1808240022 LOKENDRA RAM PAL SINGH
20. 1840128 | 1808240023 | MAN]JUL KUMAR RAVI PRAKASH
21. 1840090 | 1808240024 | MANO]KUMAR SURESH KUMAR
22. 1840246 | 1808240025 | MAYANK ANAND BRI] BHUSHAN RAVI
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25. 1840264 | 1808240029 | NIPUN VASHISHTHA DAKSH KUMAR SHARMA
26. | 1840206 | 1808240030 | PRANJAL CHAUDHARY VIKAS KUMAR
27. 1840266 | 1808240031 | RAHUL ANAND MUKESH ANAND
28. 1840129 1808240032 ROMESHWAR SARAN OMEKAR SARAN
29. 1840233 | 1808240033 SAMAN ALI MOHD. ALI
30. | 1840016 | 1808240034 | SAMYAK JAIN NEERA] JAIN
31. | 1840012 | 1808240035 | SHANTANU TIWARI ANADI TTWARI
32. | 1840173 | 1808240036 | SUDHEER KUMAR GAUTAM JAVAR SINGH
33. | 1840126 | 1808240037 | UDAY VARSHNEY SANDEEP KUMAR
34. | 1840084 | 1808240038 | YASIR MUMTAZ MUMTAZ HUSAIN
Diploma
35. | 2194003 AMAN KUMAR ABHILASH CHANDRA
36.
37.
Batch E1 1-17
Batch E2 18 - Rest
Dr Nitin Agarwal
Dean — Academics
82

o ol

v LA Cl

ibad - 234001

TeChmng

i

11sh Chhabrg
Frofessor & Head

2Chiznical Enn
cal Engg.

M




In Pursuit of Excellence

Record of Monthly
Attendance

SESSION-2019-2020

SEM-3"

MORADABAD INSTITUTE OF TECHNOLOGY

Degartment of Mechanical Engmeermg
2nd year E Section Sem- 3rd

Attendance upto 06/09/2019

Dr. My

iﬁ
‘ :shulhdhw
A3S0 rd l—!» -

3l Zn

a0t ale

S KME-301
No. Roll No. Name of Student
A H
1 1808240001 | AARAV SANKET 18 18
2 1808240003 | ABHINEET BHARDWA] 13 18
3 1808240004 | ABHISHEK BHATNAGAR 12 18
4 1808240005 | ABHISHEK SINGH 14 18
5 1808240006 | AJAY KUMAR 10 18
6 1808240007 | AMAN GAHLAUT 13 18
i 1808240008 | ANMOL SAGAR 18 18
8 1808240009 | APURV CHANDEL 12 18
Y, 1808240010 | ARPIT TYAGI 15 18
10 1808240011 | ATIGYA GARG 16 18
11 1808240012 | DEEPAK PAL 14 18
12 1808240013 | DEEPRANSH SINGH 14 18
13 1808240014 | DEVISH KUMAR 18 18
14 1808240015 | DHARMESH DHAWAN 15 18
15 - 1808240018 | IBRAHIM KHAN 14 18
16 1808240019 | KARTIK CHAUDHARY 11 18
18 1303240021 LAKSHAY KAUSHIK 16 18
19 1808240022 | LOKENDRA 9 18
20 1808240023 | MANJUL KUMAR 15 18
21 1808240024 | MANO] KUMAR 2 18
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1808240025 | MAYANK ANAND 12 18
23 1808240027 | MOHD. RAHIL 18 18
24 1808240028 | MUSKAN BHATNAGAR 16 18
25 1808240029 | NIPUN VASHISHTHA 18 18
26 1808240030 | PRANJAL CHAUDHARY 12 18
27 1808240031 | RAHUL ANAND 12 18
28 1808240032 | ROMESHWAR SARAN 11 18
29 1808240033 | SAMAN ALI 15 18
30 1808240034 | SAMYAK JAIN 15 18
31 1808240035 | SHANTANU TIWARI 16 18
32 1808240036 | SUDHEER KUMAR GAUTAM 17 18
33 1808240037 | UDAY VARSHNEY 17 - 18
34 1808240038 | YASIR MUMTAZ 16 18
35 AMAN KUMAR 15 18
36 EANKIT PAL 0 10
37 MUNISH HUSSAIN 8 11
38 ANNANT BANSAL 12 13
Moradabad Institute of Technology
Ram Ganga Vihar, Phase-II, Moradabad
2ND Year 3RD Semester ODD 2019-20
Mechanical Engineering ATTENDAVE
Section-E UPTO 30/09/19
SUBJECT :THERMODYNAMICS (KME -301)
Roll No Name of Students
ATTEND HELD
S.NO.
1. 1808240001 | AARAV SANKET 34 36
2 1808240003 | ABHINEET BHARDWA] 25 36
3 1808240004 | ABHISHEK BHATNAGAR 29 36
a 1808240005 | ABHISHEK SINGH 20 36
5 1808240006 | AJAY KUMAR 21 36
6 1808240007 | AMAN CGAHLAUT 25 36
> 1808240008 | ANMOL SAGAR 34 36
8 1808240009 | APURV CHANDEL 13 36
9 1808240010 | ARPIT TYAGI 30 36
10 1808240011 | ATIGYA GARG 30 36
11 1808240012 | DEEPAK PAL 29 36
12 1808240013 | DEEPRANSH SINGH 27 36
13 1808240014 | DEVISH KUMAR 30 36
14 1808240015 | DHARMESH DHAWAN 29 36
15 1808240018 | IBRAHIM KHAN 26 36
16 1808240019 | KARTIK CHAUDHARY 16 36
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1808240020 | KRISHNA OMPRAKASH KASHYAP
17 ' 24 36
18 1808240021 | LAKSHAY KAUSHIK 27 36
19 1808240022 | LOKENDRA 18 36
20 1808240023 | MANJUL KUMAR 32 36
21 1808240024 | MANOJ KUMAR 8 36
22 1808240025 | MAYANK ANAND 24 36
23 1808240027 | MOHD. RAHIL 32 36
24 1808240028 | MUSKAN BHATNAGAR 34 36
25 1808240029 | NIPUN VASHISHTHA 35 36
26 1808240030 | PRANJAL CHAUDHARY 20 36
27 1808240031 | RAHUL ANAND 24 36
28 1808240032 | ROMESHWAR SARAN 25 36
29 1808240033 | SAMAN ALI 30 36
30 1808240034 | SAMYAK JAIN 29 36
31 1808240035 | SHANTANU TIWARI 31 36
1808240036 | SUDHEER KUMAR GAUTAM
32 34 36
33 1808240037 | UDAY VARSHNEY 30 36
34 1808240038 | YASIR MUMTAZ 33 36
35 AMAN KUMAR 29 36
36 ANANT BANSAL 30 32
37 MUNISH HUSSAIN 18 32
38 ANKIT PAL 9 32
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A H A H
1 1808240001 |AARAV SANKET a1| 42
2 1808240003| ABHINEET BHARDWA] 28| 42
3 1808240004 | ABHISHEK BHATNAGAR 34| 42
4 1808240005 | ABHISHEK SINGH 22| 42
5 1808240006|AJAY KUMAR 26| 42
6 1808240007|AMAN GAHLAUT 31| 42 :
7 1808240008| ANMOL SAGAR 40| 42 |
8 1808240009 |APURV CHANDEL 19| 42
9 1808240010|ARPIT TYAGI 35| 42
10 180824001 1|ATIGYA GARG 35| 42
1 1808240012|DEEPAK PAL 35| 42
12 1808240013 DEEPRANSH SINGH 30| 42
13 1808240014|DEVISH KUMAR 36| 42
14 1808240015|DHARMESH DHAWAN 33| 42
15 18082400 18|IBRAHIM KHAN 32| 42
16 1808240019|KARTIK CHAUDHARY 19| 42
17 1808240020 KRISHNA OMPRAKASH 30[ 42
18 1808240021 |LAKSHAY KAUSHIK 33| 43
19 1808240022 |LOKENDRA 20| 43
20 1808240023 MANJUL KUMAR 39| 43
21 1808240024|MANO] KUMAR 14| 43 i
22 1808240025|MAYANK ANAND 23| 43 |
23 1808240027|MOHD. RAHIL 38| 43
24 1808240028 MUSKAN BHATNAGAR 40| 43
25 1808240029 |NIPUN VASHISHTHA 40| 43
26 1808240030 |PRANJAL CHAUDHARY 22| 43
27 1808240031 |RAHUL ANAND 28| 43
28 1808240032|ROMESHWAR SARAN 31| 43
29 1808240033(SAMAN ALI 36| 43
30 1808240034|SAMYAK JAIN 32| 43
31 1808240035|SHANTANU TIWARI 34| 43
32 1808240036|SUDHEER KUMAR GAUTAM 39| 43
33 1808240037|UDAY VARSHNEY 33| 43
34 1808240038| YASIR MUMTAZ 39| 43
35 AMAN KUMAR 32| 43
36 ANKIT PAL 13[ 43 A
37 MUNISH HUSSAIN 18| 43
38 ANNANT BANSAL 39| 43
X
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MORADABAD INSTITUTE OF TECHNOLOGY
Department of Mechanical Engineering

2nd year E Section Sem- 3rd

Attendance upto 15/11/2019

KME
S No Roll No. Name of Student 303
H A A H

I 1808240001 |AARAV SANKET 59 57

2 1808240003 | ABHINEET BHARDWA] 59 42

3 1808240004 | ABHISHEK BHATNAGAR 59 49

4 1808240005 |ABHISHEK SINGH 59 36

5 1808240006|AJAY KUMAR 59 39

(¢} 1808240007|AMAN GAHLAUT 50 45

7 1808240008 ANMOL SAGAR 59 55

8 1808240009(APURV CHANDEL 59 33

9 1808240010|ARPIT TYAGI 59 30 &
10 180824001 1|ATIGYA GARG 59 50 ‘
I 1808240012|DEEPAK PAL 59 50

12 1808240013|DEEPRANSH SINGH 59 46

13 1808240014|DEVISH KUMAR 59 52

14 1808240015|DHARMESH DHAWAN 59 49

15 1808240018|IBRAHIM KHAN 59 47

16 1808240019|KARTIK CHAUDHARY 59 31

it 1808240020|KRISHNA OMPRAKASH 59 43

18 1808240021 |LAKSHAY KAUSHIK 61 46

19 1808240022 |LOKENDRA 61
20 1808240023|MAN]JUL KUMAR 61
21 1808240024 MANO] KUMAR 61
22 1808240025|MAYANK ANAND 0l 37
23 1808240027|MOHD. RAHIL 61 54
24 1808240028 MUSKAN BHATNACAR ol 50 i
25 1808240029 NIPUN VASHISHTHA 61 56 ‘
26 1808240030(PRANJAL CHAUDHARY 61 32
27 1808240031|RAHUL ANAND 61 42
28 1808240032 | ROMESHWAR SARAN 61 46
29 1808240033|SAMAN ALI 61 1
30 1808240034|SAMYAK JAIN [ 47
31 1808240035 |SHANTANU TIWARI 6l 49
32 1808240036|SUDHEER KUMAR GAUTAM 6l 54
33 1808240037|UDAY VARSHNEY 0l 48
34 1808240038|YASIR MUMTAZ 61 54
35 AMAN KUMAR 61 45
36 ANKIT PAL 61 23
37 MUNISH HUSSAIN 61 28

38 ANNANT BANSAL 61 55
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Sebet

Moradabad Institute of Technology
(Class Test —I)

SUBJECT- THERMODYNAMICS (KME-301)
Session — 2019-20 Semester - 3™ (odd sem.)

‘Branch/Section - ME / E Time — 1 hr ' M.M. - 15

NOTE- Attempt all Questions .
1. Explain the concept of macroscopic and microscopic view points applied to study of thermodynamics.
CO-1 (2 Marks)
2. State the Zeroth law of thermodvnamics. CO-1 (2 Marks)

3. An inelastic flexible balloon is intlated from initial empty state to a volume of 0.4 m3 with H; available
~ from hydrogen cylinder. For atmospheric pressure of 1.0313 bar determine the amount of work done by
balloon upon atmosphere and work done by atmosphere.  CO-1 y (2Marks)
o e pen echv
baHM’V’ = —Y?
4. A non - flow syslem undergoes a frictionless process according to a low p = (4.5/v) +2, where p is in

b?.} and the volume v is in m/kg .During the process the volume changes from 0.12 m’ / kg to 0.04
’ko and the temperature increases by 150°C.The change in internal encrgyv of the fluid is given as
du = G, dT, where Cy = 0.71 kJ’k2 K. Find out (a) heat transfer and (b) change in enthalpy. Assume a

fluid que tit f s N
uid quantity of 10 kg. CO- IICT W, .[P qv — b 341&1- (3Marks)
AU -_—;qud'T':- ?V‘ng),_ e a5 Qb =789
o5 w50 SRRy, 19
S. A nozzle is a device for increasing the velocity of a steadily flowing stream At the llhc‘ o a "ertamj

nozzle the enthalpy of fluid passing is 3000 kJ/kg and the velocity is 60 m/s. At the discharge end, the
enthalpy is 2762 kl/kg. The nozzle is horizontal and there is negligible heat loss from it (a) Find the
velocity at exit from nozzle. (b) if the inlet area is 0.1 m” and the specific volu me at inlet is 0.187 m’/ke.

find the mass flow rate (¢) if the specific volume at the nozzle exit is 0.498 m”/ke . find the exit area of
the nozzle . CO-1 £ Q4" M /,5 2208 I« /,4 (3Marks)
A+ B22m?

B el L of an 1deal gas is compressed adiabatically from pressure 100kPa and temperature 220 K to 2 final

pressure of 400 kPa .Make calculations for ; CO-1 ; (3Marks)

— [ = CU e vod q 3 4—-——--'/11"r
(a} Work performed R =3 P ok 141 1.
. - amRT Iy w3
{b) Heat added to or subtracted tiom the é\é;ﬁm V) = "’EJ i
= {
(c) Change in internal energy 6(%7 cdvt & W Y = _%P ~ by
v =
: . . e 2
Fake C TR 1 KJ/kg K C, - 0.707 kg K V)\ - ( ?PI ) b jtvl = 0Vdy
).
- /r{ 6\ 1T 7.V e
Te = I 2 o Sde YK
K
e &&;ﬁdﬁ: n — (L8 Ok
¢ st 4
Dr. Muiiigh Chhat
Professor &
Peéptt. of Machanical En -

Maradabad Institute of Ted! ég,i’ /



Moradabad Institute of Technology Set-1
Department of Mechanical Engineering

(Class Test -2)

Course — B.Tech Semester — 3%
Session — 2019-20 Section- E
Subject- Thermodynamics Sub Code: KME-301
Max.Marks. — 15 Time ~ 1 hr [5Min.
Q.No. 1 2 3 4 5 6
CO No. 2 o 2 2 1&2 1& 3

NOTE- Attempt all Questions

SECTION-A
- 1. Determine change in entropy of universe if a copper block of 1 kg at 27°C is dropped from a height
0f 200 m in the sea water at 27°C. (Heat capacity for copper=0.393 kJ/kg.K) - s / (2Marks)
. M. = q (:.' b
2. (a)Define availability, and Dead state Qe YV f] | (2Marks)
P
. g ( < 4C8Y I
(b)Define the term volume}exparvlswity and Joule- Thomps nJCof icient . > 1) V—
4 - ‘l"" = /L( pe )" e
3. State the Kclvin—]f;anck ‘and *Clausius statement of 2" law” (;?' thermodynamics and prove their '
cquivalence. (ZMarks) ’
\
SECTION-B
':4/, A heat pump is run by a reversible heat engine operating between reservoirs at 800°C and 50°C. The
- heat pump working on Carnot cycle picks up 15 kW heat from reservoir at 10°C and delivers it to a
reservoir at 50°C. The reversible engine also runs a machine that needs 25 kW. Determine the heat
received from hi%Epst temperature reservoir and heat rejected to reservoir at.50°C. (3Marks)
) Sl = Y@ .HE K7 QRz-| = 4GP 6 & Ty = 28005
== - 3 kgofair at 150 kPa pressure and 360 K ter:, perature is compresse& polytropically to pressure ’fSO H}a
¥ according to the law PV'? = constant. Subscquently the air is cooled to intial temperature at constant
Sy 53 b ressure. This is followed by expansion at censtant temperature till the original pressure of 150 kPa is
o« @UPreached. Sketch the cycle on p-v and T-s Plot Jand determine the work done , heat transfer and entropy
e ghan%g: for cach process and complete cycle. /-2 = —V 77 L1 ~ (3Marks)
TS = AW PFY 294661 §lr = —236.726K7 $idy = ol P62

6.

A stéin turbihe has steam flowing at steady rate of 5 kg/s entering at 5 MPa and 500°C and leaving
at 0.2 MPa and 140°C. During flow through turbine a heat loss of 600 kJ/s occurs to the environment at
1 atm and 25°C. Determine A, — anCh~ho) - "’3'( J; At (3 Marks)
i 6 772Y3H ;
() *he availability of steam at inlet to turbine (b) the turbine output : by HW
Q€ M) = w =229/
(¢) the maximum possible turbine output (d) the maximum possible turbine output (e) Irrevérsibifity =ty
Neglect the changes in kinetic energy an. potential energy during flow and C, = 1.005 kJ/kg.Kand
R= 0,287 kJ/kg K

W e

P e T B

e g T D LTSy
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Department of Mechanical Engineering

(Sesstonal Test —3)

Course — B.Tech Semester - 3 Session - 2019-20  Section- E - Subject- Thermodynamics
Sub Code: KME-301 Max.Marks. - 15 Time = | hr 15Min.
Q.No. I 2 ‘ 3 4 5 6 ‘
CO No. 4 5 1 8 4 4 T
| !
i

NOTE-I. Attempt all Questions. Use of Steam Table, Refrigeration Table and psychrometry chart is

permitted {V:,QH-} erd ¢ aa (’4!’ ¢t ) - 2@
A‘)gﬁccc['r"‘f erf O 1TESECTION-4

o . L -B 0 g .
1. Define triple point , sublimation .critical point and dryness fraction

2. Explain (a) Cooling and Dehumidification (b) Heating and Humidification with help of psychrometry
chat. dﬁfjrl hp= IO paz¥3 4 (2Marks)

)
3. Explain the simple vapour absorption mc’m wh neat sketch, BPF= M’ (2Marks).
pz 000wy o pie 2 02 R OB Ei e g
2y % ool 1Y Fa : :/__1_:«_!_:4 i 3o

h 4. The atmospheric air at 30°C dry bulb temperature and 75 % RH enters a cooling coil at the rate of 200
T;,” _ hyhe- m*/min.The coil dew point temperature is 14°C and by-pass factor of the coil is 0.1.Determine:) (a) The
! temperaturc of air leavin oling coil (b) The capacity of cooling coil in TR. (¢) amount of water

ed per mipute. - o e I ks) _ 2,74,
@ (w5 napdSt = S2 = CGATHS ) porse, [i= 0,59:% :7 Z.};{J';
fe; 5. Steam énters the turbiie as ¥o saturated vapour at 6 MPa and saturated liquid enters the pu a pressure of” 7

0.01 MPa if the heat rate to boiler is 150MW determine 5 = g Y 3Marks f=S72 0

ikl A e ™ Mia 190 & e
(a) The thermal efficiency (b) The mass flow rate ofstea11’1(c-)' Thé net work transfer from 2 = 2292702

e 3=A3=/960) Vi3 -0 cvjenffr = g 6492

. A vapour compréssion refrigeration cycle operates between the condensation temperature of 20°C ffﬁ = Dofe

and evaporator temperature of —10°C with carbon dioxide as refrigerant. Temperature after isentropic

compressidn is 40°C and condensate leaves at 10°C before being passed through expansion valve,

Determine COP of system and mass flow rate of CO2 required to get refrigeration effect of 2 kW,

Properties of CO2 are given as under:Properties of CO2. (3 Marks) .
Temp(‘C) | Sat | Specific | Enthalpy(kJ/kg) | Entropy(kJ/kg-K) | Specific ]
pressure(bar) | vol.(m/kg) Heat((kJ/kg-K)

(vapour) Liquid | vapour Liquid | vapour | Liquid ivapour

20 57.27 14411 | 299.62 | 0523 | 1.0527 | 2.889 | 2.135
-10 (2649 o4 (6078 |32228 | 02381 |1.2324 |-— |- |
l———_—‘kga ‘ a1 I £2d ! A S ) ) (R R ) e A= e i
199
g T sWlda, _ peq61 ~T 2
T S 3
.~ " ¢ le-2°) -
i | PR .fole 1 Dr.-Minrsh Chhabr
€ afze v
G‘ =l \gf— , Pr '."':;3".‘_8 Mea:
tde ‘/f 94—— ;""f[ L, f’"e"““' of Mec He Ik ".;g
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Moradabad Institute of Technology
Department of Mechanical Engineering

(Special Sessional lest-2)

SUBJECT- THERMODYNAMICS (RME-301)

Course — B.Tech

Session —2019-20 Semester — 3" (odd sem.)
Branch/Section — ME/ E Time — 1 hr 15Min. M.M. -
Q.NO. T

CO NO.

[S8]
(§]

] 2 3 i 5 6
2 3 : 2 i

o NOTE- Attempt all Questions

I Define the entropy and prove that two isentropic lines cannot intersect each other. (2 Marks)

2. (a) Define the Helmholtz and Gibbs function. (2 Marks)
(b) Write the Maxwell relations.

3. Define third law of thermodynamics and kelvin plank’s statement. @Marks)

4. A closed system executed a reversible cycle 1-2-3-4-5-6-1 consisting of ‘six processes. During
processes 1-2 and 3-4 the system receives 1000 kJ and 800 kJ of heat, respectively at constant
temperatures of 500 K and 400 K, respectively. Processes 2-3 and 4-5 are adiabatic expansions in
which the steam temperature is reduced from 500 K to 400 K and from 400 K 10 300 K respectively.
During process 5-6 the system rejects heat at a temperature of 300 K. Process 6-1 is an adiabatic
compression process. Determine the work done by the system during the cycle wund thermal efticiency
of the cycle. (3Marks)

5. Areversible engine is used for only driving a reversible refrigerator. Engine is supplied 2000 kJ/s heat
from a source at 1500 K and rejects some energy to a low temperature sink. Refrigerator is desired to
maintain the temperature of 15°C while rejecting heat to the same low temperature sink. Determing the
temperature of sink if total 3000 kJ/s heat is received by the sink. (3Marks)

6. A feed water heater has 5 kg/s water at SMPa, 40'C flowing tht()wrh it .The water is heated from two

constant temperature sources. One source adds 900 kW from a 100°C reservoir and other source adds
heat from a 200°C reservoir in such a way that water is heated to 180"C.calculate the rev ersible work.
Take atmospheric temperaturc as 27"C. (3Marks)

Dr. Munisit Chhalbra
Professor & Head

Dentt. of Mechanica! Engg.
Maradabad tnstiote of Tenhnol.
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Moradabad Institute of Technology
Department of Mechanical Engineering
My Kev _
( Sessional Test)
SUBJECT- THERMODYNAMICS ({ME-301)

Course — B.Tech

Session - 2019-20 Semester — 3" (odd sem.)

Branch/Section — ME/ E Time — 1 hr 15Min. MM. - 15
Q.NO. 1 2 3 4 5 6
CO NO. 4 4 5 4 5 4
E NOTE- Attempt all Questions
1. Define critical point and Triple Point. (2 Marks)
2. Explain Sensible Heating and cooling with the help of psychrometry chart. (2 Marks)
3. Explain the simple vapour absorption system with neat sketch. (ZMarks)

4. A steam power plant uses steam as working fluid and operates at a boiler pressure of 5 MPa, dry
saturated and a condenser pressure of 6 kPa. Determine the cycle efficiency for
(a) Carnot cycle
(b) Rankine cycle.
Also show the T-s representation for both the cycles.

5. An ideal vapour compressin system uses R-12 as the refrigerant. The system uses an evaporation
temperature of 0°C and condenser temperature of 40°C.The capacity of the system is 7TR.Determine.

(a) The mass flow rate of refrigerant.

(b) Power Required to run the compressor

a) Relative humidity
b) Specific humidity
¢) Dry bulb temperature

(c) Heat rejected in the condenser
. (d) COP of system
Properties of R-12 are given below . C, for superheated vapour as 0.6kJ/kg.K (3Marks)

Temp. Pressure | h, h, S¢ S,
0°C Bar R P - kJ/kgK
0 3.087 36.05 187.53 0.142 0.696
40 9.609 74.59 |203.2 0.727 0.681

6. Define the following terms in relation to psychrometry. (3Marks)

S

Dr. Murfish Chhabra

Professor & Head



Subject Teacher I, :Kadcesta @% .

MIT Group of Institutions, Moradabad

ATTENDANCE SHEET

mesuion: 201928

()
Class Test 1 /1T /111
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MIT Group of insiitutions, Moradabad
ATTENDANCE SHEET |
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Name of Subject: Thermodynamics
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In Pursuit of Excellence

Class Test Marks

SESSION-2019-2020

SEM-39

Moradabad Institute of Technology
Ram Ganga Vihar, Phase-II, Moradabad
2nd Year 3rd Semester
Mechanical Engineering Section-E
Sessional Marks KME-301 Thermodynamics
S/N | Roll No. | Name of Students CT-1 CT-2 CT-3
1 1808240001 | AARAV SANKET 2 4 5.5
2 1808240003 | ABHINEET BHARDWA] 6 45 A
3 1808240004 | ABHISHEK BHATNAGAR 11 A 9.5
4 1808240005 | ABHISHEK SINGH 6 £ 2
= 1808240006 | AJAY KUMAR 4.5 15 A
6 1808240007 | AMAN GAHLAUT 1 4 6.5
7 1808240008 | ANMOL SAGAR 10.5 55 A
8 1808240009 | APURV CHANDEL 8 1 2.5
9 1808240010 | ARPIT TYAGI 8.5 5 2
10 | 1808240011 | ATIGYA GARG 7 0.5 5.5
11 | 1808240012 | DEEPAK PAL 7 2 3.5
19 1808240013 | DEEPRANSH SINGH 55 0.5 5
13 | 1808240014 | DEVISH KUMAR 6.5 1 4.5
14 | 1808240015 | DHARMESH DHAWAN 11 5.5 8.5
15 | 1808240018 | IBRAHIM KHAN 10 5 7.5
16 | 1808240019 | KARTIK CHAUDHARY 5 6.5 A
|7 | 1808240020 | KRISHNA OMPRAKASH
KASHYAP 6.5 4.5 A
18 | 1808240021 | LAKSHAY KAUSHIK 4.5 5 55
19 1808240022 | LOKENDRA 4 3 A
20 | 1808240023 | MANJUL KUMAR 2.5 38 A
21 1808240024 | MANOJ KUMAR A A A
22 1808240025 | MAYANK ANAND A 3 A
23 | 1808240027 | MOHD. RAHIL 10 5.5 8
24 | 1808240028 | MUSKAN BHATNAGAR 10.5 5.5 11
25 | 1808240029 | NIPUN VASHISHTHA 9.5 5 7
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(Action taken for Improvement)
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SEM-3""
Moradabad Institute of Technology
Ram Ganga Vihar, Phase-II, Moradabad
2nd Year 3rd Semester
Mechanical Engineering Section-E

S/N | Roll No. | Name of Students CT-1 T2 CT-3
1 1808240001 | AARAV SANKET 2 4 5.5
2 1808240006 | AJAY KUMAR 4.5 1.5 A
3 1808240007 | AMAN GAHLAUT 1 4 6.5
a 1808240021 | LAKSHAY KAUSHIK 45 5 5.5
5 1808240022 | LOKENDRA 4 3 A
6 1808240023 | MANJUL KUMAR 2.5 3.5 A
7 1808240024 | MANO]J KUMAR A A A
3 1808240025 | MAYANK ANAND A 3 A
9 1808240030 | PRANJAL CHAUDHARY 0 0.5 1
10 1808240031 | RAHUL ANAND 2 2.5 0
11 1808240036 | SUDHEER KUMAR GAUTAM 2 0.5 A
12 AMAN KUMAR 0 3 A
13 ANKIT PAL A A 10
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List of Bright Students
(Action taken for enhancing performance)

In Pursuit of Excellence

SEM-3"

Moradabad Institute of Technology

Ram Ganga Vihar, Phase-II, Moradabad

2nd Year 3rd Semester

Mechanical Engineering Section-E

S/N | Roll No. | Name of Students CT-1 CT-2 CT-3
1 1808240004 | ABHISHEK BHATNAGAR 11 A 9.5
2 1808240008 | ANMOL SAGAR 10.5 5.5 A
3 1808240015 | DHARMESH DHAWAN 11 5.5 8.5
4 1808240018 | IBRAHIM KHAN 10 5 7.5
5 1808240027 | MOHD. RAHIL 10 5.5 8
6 1808240028 | MUSKAN BHATNAGAR 10.5 5.5 11
7 1808240029 | NIPUN VASHISHTHA 9.5 5 7
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4,

7.

(b)

Air at 100 kPa and 280 K is compressed steadily to 600 kPa and 400 K. The mass flow
rate of the air is 0.02 kg/s, and a heat loss of 16 kj/kg occurs during the process.
Assuming the changes in kinetic and potential energies are negligible, determine the
necessary power input to the compressor,

Attempt any one part of the {ollowlag: Txl=7?

(a)

The Two Camot engines work in series between the sources and sink temperatures of 550 K
350 K. If both engines develop equal power, determine the intermediate temperature.

{b)  Show that the Kelvin—Planck and the Clausius statement of the second law of
thermodynamics are equivalent.

Attempt any one part of the following: T7x1=7

(a) In a certain process, a vapour while condensing at 420°C, transfers heat to water
evaporating at 250°C. The resulting steam is used in power cycle, which rejects heat at
35°C. What is the fraction of the available energy in the heat transferred from the process
vapour at 420°C that is lost due to the irreversible heat transfer at 250°C?

{(b)  State the Clapeyron equation and discuss its importance during phase change of pure
substance. Derive the equation for Clmsms-Chpeymn equation for cvaporation of
liquids. "\‘

N

Attempt any one part of the following: - o Txl=7y a.. -’

(2)  Steam at 20 bar and 360°C is wﬁﬁ“amm:mmoosw It ers a
condenser, where it is condensed t@nmd liquid water. The pump feeds water
into the boiler. (a) Assuming " , find per Kg of sieam the pet work and the
cyele efficiency. (b) If the hgb and the pump have each 80 % #ncy, find the
percentage reduction in the pet Work and cycle efficiency.

(b)  Explain the following and show them on psychomcmc.@f

. Sensible cooling p. {-
i, Heating a:ﬂhmxdlfx:aﬂun
i, Cooiing\ dehumidification Tk
LW

Attempt any one part of the following: Lo Tx1=7

(a)  Explain the vapour compression cycle with the#!;'lp‘"' f T-s and p-h diagram.

(b

A refrigerator operates on ideal vapour coinpxcsswn cycle between 0.14 MPa and 0.8
MPa. If the mass flow rate of the refri is 0.06 Kgls determine:. () the rate of heat
removal from the refrigerated space: ) the power input to the compressor, (¢) the heat
rejection rate in the condenser and (_d the COP

¥ r}{?"}
N
.
i

‘“"w"
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Printed pages: Sub Code: RME 302

PapertD [4]0]0]3 Roll No. ) )
B.Tech.
(SEM-III) THEORY EXAMINATION 201718
THERMODYNAMICS
Time: 3 Hours Total Marks: 70

Note: 1. Attempt all Sections. If require any missing data; then choose suitably.
2. Use of Steam Tables and Mollier chart is permitied.

SECTION A
L Attempt all questions in briefl. 2x7 =14
a.  What is quasi static process? Discuss it.
Define the Camot theorem.
¢, What is the concept of entropy?

&

d.  What is the second law efficiency? Define it
e.  Define a Joule-Thomson coefficient.
f.  Discuss the triple point and critical point.
g.  What is the refrigeration effect?
SECTIONB
2. Attempt any three of the following: T7x3=11

a. Derive Swady Flow Energy Equation (S.F.E.E.). Also write the steady flow energy
equation for heat exchanger, nozzle, turbine, pump and boiler with suitable
assumptions.

b. The following equation gives the internal energy of a certain substance

= 3,4 pv + 85; where u is klkg, p is in kPa and v is in m¥/kg.
A system composed of 2.5 kg of this substance expands from an initial pressure of
500 kPa and a volume of 025 m’ 10 a final pressure 100 kPa in a process in which
2 w canstant.
(i} If the expansion is guasi-static, find Q, dU and W for the process (ii} In another

pressure and volume are related by pv

process, the same system expands according to the same pressure-volume relationship
as in part (i), and from the same initial state to the same final state as in part (i), but
the heat transfer in this case is 32 kI Find the work transfer for this process. (iii)
Explain the difference in work transfer in parts (i) and (ii).

9
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c. Two reversible heat engines ‘A’ and ‘B’ are arranged in series, engine ‘A’ rejecting
heat directly to engine ‘B". Engine ‘A’ receives 200 kJ at a temperature of 421°C
from a hot source, while engine ‘B’ is in communication with a cold sink at a
temperature of 4.4°C. If the work output of ‘A" is twice that of ‘B’, find
(i) The intermediate temperature between engine ‘A’ and engine *B’

(i)  The efficiency of each engine
(iii)  The heat rejected to the cold sink.

d. An iron cube at a temperature of 400°C is dropped into an insulated bath containing
10 kg water at 25°C. The water finally reaches a temperature of 50 °C at steady state.
Given that the specific heat of water is equal to 4186 J/kg K. Find the entropy changes
for the iron cube and the water. Is the process reversible? If so why?

e. Discuss the coefficient of volume expansion, adiabatic and isothermal
compressibility. Also find the loss in available energy due to given heat transfer. If 3
kg of gas (c, = 0.81 kJ/kg K) initia}iy at 2.5 bar and 400 K receives 600 kJ of heat
from an infinite source at 1200 K and the surrounding temperature is 290 K.

SECTION C
3 Attempt any one part of the following: Tx1=7
(a) A nozzle is a device for increasing the velocity of a steadily flowing stream. At the inlet
to a certain nozzle, the enthalpy of the fluid passing is 3000 kJ/kg and the velocity is 60 m/s.
At the discharge end, the enthalpy is 2762 kl/kg. The nozzle is horizontal and there is
negligible heat loss from it.
(i) Find the velocity at exists from the nozzle.
(ii) If the inlet area is 0.1 m and the specific volume at inlet is 0.187 m’ /kg, find the mass
flow rate.

(iit) If the specific volume at the nozzle exit is 0.498 m’/kg, find the exit area of the nozzle.

(b) A mass of 8 kg gas expands within a flexible container so that the p—v relationship is of
the from pv = constant. The initial pressure is 1000 kPa and the initial volume is 1 m’. The
final pressure is 5 kPa. If specific internal energy of the gas decreases by 40 kl/kg, find the
heat transfer in magnitude and direction. '

4. Attempt any one part of the following: Tx1=7
(a) Two kg of water at 80°C are mixed adiabatically with 3 kg of water at 30°C in a constant
pressure process of | atmosphere. Find the increase in the entropy of the total mass of water

due to the mixing process (¢, of water =4.187 kJ/kg K).
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(b) What are limitations of the first law of thermodynamics? Discuss the statements of the

second law of thermodynamics. Also prove that the violation of the Kelvin-Planck statement

leads to the violation of the Clausius statement.

5. Attempt any one part of the following: Tx1=7
(a) What is the maximum useful work which can be obtained when 100 kJ are abstracted
from a heat reservoir at 675 K in an environment at 288 K? What is the loss of useful work if
a temperature drop of 50°C is introduced between the heat source and the heat engine, on the
one hand, and the heat engine and the heat sink.

(b) Discuss the Clapeyron equation and also explain the Joule-Kelvin effect with help of
inversion curve and inversion temperature.

6. Attempt any one part of the following: Tx1=7
(a) Explain the Rankine cycle with the help of neat sketch, P-V and T-S diagram. If 5 kg of
water at 45°C is heated at a constant pressure of 10 bar until it becomes superheated vapour
at 300°C. Find the change in volume, enthalpy, internal energy and entropy.

(b) A turbine operates under steady flow conditions, receiving steam at the following state:
Pressure 1.2 MPa, temperature 188°C, enthalpy 2785kJ/kg, velocity 33.3 m/s and elevation 3
m. The steam leaves the turbine at the following state: Pressure 20 kPa, enthalpy 2512 kl/kg,
velocity 100 m/s, and elevation 0 m. Heat is lost to the surroundings at the rate of 0.29kJ/s. If
the rate of steam flow through the turbine is 0.42 kg/s, what is the power output of the turbine
in kW?

7 Attempt any one part of the following: 7x1=7
(a) Explain the vapour compression refrigeration cycle and its C.O.P. with the help of T-§,
P-H and flow diagram. Can this cycle be reversible? If not, why?

(b) A refrigerator working on Bell Coleman cycle operates betwcen pressure limits of 1.05
bar and 8.5 bar. Air is drawn from the cold chamber at 10°C, Air coming out compressor is
cooled ta 30°C before entering the expansion cylinder. Expansion and compression follow the

pv'¥*= constant. Determine C.O.P of the system.

90



Printed Pages - 7 NME - 303

Regular Theory Examination (Odd Sem - [II), 2016-17
THERMODYNAMICS

Time : 3 Hours Max. Marks : 100

SECTION-A

1.  Attempt all parts. All parts carry equal marks. Write
answer of each part in short. (10x2=20)

a) List any five physical propertiefs of matter which
can be used for measurement of temperature.

b) How does a homogeneous system differ from a
heterogeneous system?

¢)  Write Boyle’s law and Charle’s Law.

303/12/2016/13800 (1) [PT.O.
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NME - 303
d)  State Carnot theorem.

¢)  Compare heat pump and refrigerator.
) State third law of thermodynamics.

¢)  Istheavailability function same for a non-flow and
a flow process? Justify.

d steam

h)  What advantages are obtained if superh
is used in steam prime movers.?

1) Define dryness fraction of steam.

J}  Define brake power in an I1C Engine.
SECTION-B

Attempt any 5 questions from this section.(5x10=50)

In a gas turbine unit, the gases flow through the turbine is
15 kg/s and the power developed by the turbine is 12000
kW. The enthalpies of gases at the inlet and outlet are

303/12/2016/13800 @

92
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1260 k/kg and 400 k)/kg respectively, and the velocity
of gases at the inlet and outlet are 50 m/s and 110 m/s
respectively. Calculate:

i) The rate at which heat is rejected to the turbine, and

ii} The arca of the inlet pipe given that the specific
voluma of the gases at the inlet is 0.45 m /kg.

3 kg of air at 1.5 bar pressure and 77°c temperature at

state | is compressed polytropically to state 2 at pressure
7.5 bar, index of compression being 1.2. It is then cooled

at constant temperature to its original state 1 . Find the
net work done and heat transferred.

Explain the entropy principle and apply it 1o a closed
system.,

Two kg of air at 500 kPa, 80°C expands adiabatically ina
closed system until its volume is doubled and its
temperature becomes equal to that of the surroundings
which is 100 kPa, 5°C. For this process determine.

303/12/2016/13800 ®

[PT.O.
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NME - 303
a)  Themaximum work g

b)  Thechange in availability
¢) Theirreversibility

6.  Show that violation of Kelvin Planck statement of second

law of thermodynamics implies a violation of Clausius
statement,

7. Draw the p-T diagram of pure substance and explain its
various regions of the diagram in details?

8.  Discuss the effect of pressure of steam at inlet to turbine,
temperature at inlet to turbine and pressure at exit from
turbine upon Rankine cycle performance.

9. Explain the following:
a)  Brake specific fuel consumption,

b)  Brake mean effective pressure,

303/12/2016/13800 4)
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¢) Mechanical efficiency,
d)  Brake thermal efficiency.
¢) Indicated thermal efficiency.
SECTION -C
Attempt any 2 questions from this section
(2x15=30)
10. a) Compare Slengineswith CI engines (8)

b) Define a thermodynamic system. Differentiate
between open system, closed system and an isolated
system, (]

11. a) Derivethe steady flow energy equation applied to
COMPrEssor. U]

303/12/2016/13800 (5 [P.T.0.



NME - 303

b)  Throttling calorimeter has steam entering 10 it at
10MPa and coming out of it at 0.05 MPa and 100°C.
Determine dryness fraction of steam. (8)

12. Three reversible engines of Camot type are operating in
serics as shown between the limiting temperatures of
1100 K and 300 K. Determine the intermediate
temperatures if the work output from engines is in
proportion of 3:2:1,

303/12/2016/13800 )
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28.

Moradabad Institute of Technology, Moradabad
| Department of Mechanical engg.
Question Bank (Session — 2019-20)
3 Semester, Thermodynamics tKME-301)

What is quasi static process? Discuss it.

Explain the concept of continuum.

Define thermodynamic system , Surrounding and boundary

Differentiate between closed and open system.

Define state function and path function,

State the Zeroth law of thermodynamics.

State the first law of thermodynamics.

Write Boyle’s law and Charle's law

State the Kelvin Planck and Clausius statements of 2nd law of thermodynamics.

- Define the Carnot theorem.

. Explain Heat reservoir, Heat engine, Heat pump and refrigerator
- What is the concept of entropy?

. Give the third law of thermodynamics.

. What is the second law efficiency? Define it.

- Define “available energy’ and ‘unavailable energy’

. Describe the Helmholtz function,

- Describe Clapeyron equation.

. What is meant by a dead state? Discuss its’ importance.

- Define a Joule-Thomson coefficient.

- Discuss the triple point and critical point,

. What is the refrigeration effect?

- Define unit of refrigeration. :

- Explain sensible heating and sensible cooling on psychrometric chart.
- Explain the Humidification and Dehumidification,

An inelastic flexible balloon is inflated from initial empty state to a volume of 0.4 m3 with H2 available
from hydrogen cylinder. For atmospheric pressure of 1.0313 bar determine the amount of work done by
balloon upon atmosphere and work done by atmosphere.

(Ans: Work done by system upon atmosphere = 40,52 kJ Work done by atmosphere = — 40,52 kJ)
Derive Steady Flow Energy Equation (S.F.E.E.). Also write the steady flow energy equation for heat
exchanger, nozzle, turbine, pump and boiler with suitable assumptions.

A nozzle is a device for increasing the velocity of a steadily flowing stream. At the inlet to a certain
nozzle, the enthalpy of the fluid passing is 3000 klJ/kg and the velocity is 60 m/s. At the discharge end,
the enthalpy is 2762 kJ/kg. The nozzle is horizontal and there is negligible heat loss from it. (1) Find the
velocity at exists from the nozzle. (i1) If the inlet area is 0.1 m and the specific volume at inlet is 0,187
m3 /kg, find the mass flow rate. (iii) If the specific volume at the nozzle exit is 0.498 m3/kg, find the
exit area of the nozzle

The following equation gives the internal energy of a certain substance u = 3.4 pv + 85: where u is
kJ/kg, p is in kPa and v is in m3/kg. A system composed of 2.5 kg of this substance expands from an
initial pressure of 500 kPa and a volume of 0.25 m3 to a final pressure 100 kPa in a process in which
pressure and volume are related by pv1.25 = constant. (i) If the expansion is quasi-static, find Q, dU and
W for the process (ii) In another process, the same system expands according to the same pressure-
volume relationship as in part (1), and from the same initial state to the same final state as in part (i), but
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S
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40.

“the heat transfer in this case is 32 kJ. Find the work transfer for this process. (iii) Explain the difference

in work transfer in parts (i) and (ii).

A mass of 8 kg gas expands within a flexible container so-that the p-v relationship is of the from pv =
constant. The initial pressure is 1000 kPa and the initial volume is 1 m3. The final pressure 1s 5 kPa. If
specific internal energy of the gas decreases by 40 kl/kg, find the heat transfer in magnitude and

direction
Determine the heat transfer and its direction for a system in which a perfect gas having molecular weight

of 16 is compressed from 101.3 kPa, 20°C to a pressure of 600 kPa following the law pV1.3 = constant.
Take specific heat at constant pressure of gas as 1.7 klJ/kg.K

An evacuated bottle of 0.5 m3 volume is slowly filled from atmospheric air at 1.0135 bars until the
pressure inside the bottle also becomes 1.0135 bar. Due to heat transfer, the temperature of air inside the
bottle after filling is equal to the atmospheric air tempcrature. Determine the amount of heat (ransfer.

3 kg of air at 1.5 bar pressure and 77°C temperature at state 1 is compressed polytropically to state 2 at
pressure 7.5 bar, index of compression being 1.2. Tt is then cooled at constant temperature to its original
state 1. Find the net work done and heat transferred

A reversible heat engine operates between two reservoirs at 827°C and 27°C. Engine drives a Carnot
refrigerator maintaining —13°C and rejecting heat to reservoir at 27°C. Heat input to the engine is 2000
kJ and the net work available is 300 kJ. How much heat is transferred to refrigerant and total heat
rejected to reservoir at 27°C?

Three reversible engines of Carnot type are operating in series as shown between (he limiting
temperatures of 1100 K and 300 K. Determine the intermediate temperatures if the work output from
engines is in proportion of 3 : 2 : | '

Two reversible heat engines ‘A’ and ‘B’ are arranged in series, engine ‘A’ rejecting heat directly to
engine ‘B’. Engine ‘A’ receives 200 kJ at a temperature of 421°C from a hot source, while engine ‘B’ is
in communication with a cold sink at a temperature of 4.4°C. If the work output of *A’ is twice that of
‘B’, find (i) The intermediate temperature between engine ‘A’ and engine ‘B’ (ii) The efticiency of cach
engine (ii1) The heat rejected to the cold sink.

An iron cube at a temperature of 400°C is dropped into an insulated bath containing 10 kg water at
25°C. The water finally reaches a temperature of 50 °C at steady state. Given that the specific heat of
water is equal to 4186 J/kg K. Find the entropy changes for the iron cube and the water. [s the process
reversible? If so why?

What are limitations of the first law of thermodynamics? Discuss the statements of the second law of
thermodynamics. Also prove that the violation of the Kelvin-Planck statement leads to the violation of
the Clausius statement '

Discuss the coefficient of volume expansion, adiabatic and isothermal compressibility. Also find the loss
in available energy due to given heat transfer. If 3 kg of gas (cv = 0.81 kl/kg K) initially at 2.5 bar and
400 K receives 600 kJ of heat from an infinite source at 1200 K and the surrounding temperature is 290
K.

Two kg of water at 80°C are mixed adiabatically with 3 kg of water at 30°C in a constant pressure
process of 1 atmosphere. Find the increase in the entropy of the total mass of water due to the mixing
process (cp of water = 4.187 kJ/kg K).

Determine entropy change of universe, if two copper blocks of 1 kg & 0.5 kg at 150°C and 0°C are

. joined together. Specific heats for copper at 150°C and 0°C are 0.393 kl/kg K and 0.38] kl’kg K

41.

42.

respectively,
A heat engine is working between the starting temperature limits of T1 and T2 of two bodies. Working

fluid flows at rate ‘m’ kg/s and has specific heat at constant pressure as Cp. Determine the maximum
obtainable work from engine.

What is the maximum useful work which can be obtained when 100 kJ are abstracted from a heat
reservoir at 675 K in an environment at 288 K2 What is the loss of useful work if a temperature drop of
50°C is introduced between the heat source and the heat engine, on the one hand, and the heat engine
and the heat sink?
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Discuss the Clapeyron equation and also explain the Joule-Kelvin effect with help of inversion curve
and inversion temperature.

Explain the Rankine cycle with the help of neat sketch, P-V and T-S diagram. If 5 kg of water at 45°C is
heated at a constant pressure of 10 bar until it becomes superheated vapour at 300°C. Find the change in
volume, enthalpy, internal energy and entropy. (b) A turbine operates under steady flow conditions,
receiving steam at the following state: Pressure 1.2 MPa, temperature I88°C, enthalpy 2785kI/kg,
velocity 33.3 m/s and clevation 3 m. The steam leaves the turbine at the following state: Pressure 20
kPa, enthalpy 2512 kJ/kg, velocity 100 m/s, and elevation 0 m. Heat is lost to the surroundings at the
rate of 0.29kJ/s. If the rate of steam flow through the turbine is 0.42 kg/s, what is the power output of the

. turbine in kW?

45.

46.

Explain the vapour compression refrigeration cycle and its C.O.P. with the help of T-S, P-H and flow
diagram. Can this cycle be reversible? If not, why? |

A refrigerator working on Bell Coleman cycle operates between pressure limits of 1.05 bar and 8.5 bar.
Alr is drawn from the cold chamber at 10 C, Air coming out compressor is cooled ta 30 C before
entering the expansion cylinder. Expansion and compression follow the pv1.35= constant. Determine
C.O.P of the system.
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