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MRCET VISION 

 To become a model institution in the fields of Engineering, Technology and Management.  

 To have a perfect synchronization of the ideologies of MRCET with challenging demands of 

International Pioneering Organizations. 

MRCET MISSION 

To establish a pedestal for the integral innovation, team spirit, originality and competence in the 

students, expose them to face the global challenges and become pioneers of Indian vision of 

modern society. 

MRCET QUALITY POLICY. 

 To pursue continual improvement of teaching learning process of Undergraduate and Post 

Graduate programs in Engineering & Management vigorously. 

 To provide state of art infrastructure and expertise to impart the quality education.  
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PROGRAM OUTCOMES 
(PO’s) 

Engineering Graduates will be able to: 
1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 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 the public health and safety, and the 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 the 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 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 multi disciplinary 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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DEPARTMENT OF AERONAUTICAL ENGINEERING 

VISION 

Department of Aeronautical Engineering aims to be indispensable source in Aeronautical 

Engineering which has a zeal to provide the value driven platform for the students to acquire 

knowledge and empower themselves to shoulder higher responsibility in building a strong 

nation. 

MISSION 

The primary mission of the department is to promote engineering education and research. To 

strive consistently to provide quality education, keeping in pace with time and technology.  

Department passions to integrate the intellectual, spiritual, ethical and social development of the 

students for shaping them into dynamic engineers. 

 

QUALITY POLICY STATEMENT 

Impart up-to-date knowledge to the students in Aeronautical area to make them quality 

engineers. Make the students experience the applications on quality equipment and tools. 

Provide systems, resources and training opportunities to achieve continuous improvement. 

Maintain global standards in education, training and services. 
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PROGRAM EDUCATIONAL OBJECTIVES – Aeronautical 

Engineering 

1. PEO1 (PROFESSIONALISM & CITIZENSHIP): To create and sustain a community of 

learning in which students acquire knowledge and learn to apply it professionally with due 

consideration for ethical, ecological and economic issues. 

2. PEO2 (TECHNICAL ACCOMPLISHMENTS): To provide knowledge based services to 

satisfy the needs of society and the industry by providing hands on experience in various 

technologies in core field. 

3. PEO3 (INVENTION, INNOVATION AND CREATIVITY): To make the students to design, 

experiment, analyze, and interpret in the core field with the help of other multi disciplinary 

concepts wherever applicable. 

4. PEO4 (PROFESSIONAL DEVELOPMENT): To educate the students to disseminate 

research findings with good soft skills and become a successful entrepreneur. 

5. PEO5 (HUMAN RESOURCE DEVELOPMENT): To graduate the students in building 

national capabilities in technology, education and research 

 

PROGRAM SPECIFIC OUTCOMES – Aeronautical Engineering 

1. To mould students to become a professional with all necessary skills, personality and sound 

knowledge in basic and advance technological areas. 

2. To promote understanding of concepts and develop ability in design manufacture and 

maintenance of aircraft, aerospace vehicles and associated equipment and develop application 

capability of the concepts sciences to engineering design and processes. 

3. Understanding the current scenario in the field of aeronautics and acquire ability to apply 

knowledge of engineering, science and mathematics to design and conduct experiments in the 

field of Aeronautical Engineering. 

4. To develop leadership skills in our students necessary to shape the social, intellectual, business 

and technical worlds. 
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MALLA REDDY COLLEGE OF ENGINEERING & TECHNOLOGY 
       

 

II Year B. Tech, ANE-I Sem 

 

(R17A0364) THERMODYNAMICS 
Objectives:  

 Learn about concepts and laws used in thermodynamics. 

 Students acquire knowledge of various cycles. 

 Students gain information about the working principle of different engines. 

 

UNIT - I 

Introduction: Basic Concepts: System, Control Volume, Surrounding, Boundaries, Universe, Types of 

Systems, Macroscopic and Microscopic view points, Concepts of Continuum, Thermodynamic 

Equilibrium, State, Property, Process, Exact & Inexact Differentials, Cycle - Reversibility - Quasi - static 

Process, Irreversible Process, Causes of Irreversibility - Energy in State and in Transition, Types, 

Displacement & Other forms of Work, Heat, Point and Path functions, Zeroth Law of Thermodynamics - 

Concept of Temperature - Principles of Thermometry - Reference Points - Const. Volume gas 

Thermometer - Scales of Temperature, Ideal Gas Scale - Joule's Experiments - First law of 

Thermodynamics – applied to a process and system, Corollaries , Steady Flow Energy Equation. 

 

UNIT - II 

Limitations of the First Law - Thermal Reservoir, Heat Engine, Heat pump, Parameters of performance, 

Second Law of Thermodynamics, Kelvin-Planck and Clausius Statements and their Equivalence / 

Corollaries, PMM of Second kind, Carnot's principle, Carnot cycle and its specialties, Thermodynamic 

scale of Temperature, Clausius Inequality, Entropy, Principle of Entropy Increase - Energy Equation, 

Availability and Irreversibility - Thermodynamic Potentials, Gibbs and Helmholtz Functions, Maxwell 

Relations - Elementary Treatment of the Third Law of Thermodynamics. 

 

UNIT - III 

Perfect Gas Laws - Equation of State, specific and Universal Gas constants - various Non-flow processes, 

properties, end states, Heat and Work Transfer, changes in Internal Energy - Throttling and Free 

Expansion Processes - Flow processes. Perfect Gas Model, derivations - Vader Waals Equation of State - 

Compressibility charts - variable specific Heats - Gas Tables - Phase Transformations - Triple point at 

critical state properties during change of phase, Dryness Fraction - Clausius - Clapeyron Equation 

Property tables. Mollier charts - Various Thermodynamic processes and energy Transfer - Steam 

Calorimetry. 

 

UNIT - IV 

Mixtures of perfect Gases - Mole Fraction, Mass friction Gravimetric and volumetric Analysis - Dalton's 

law of partial pressure, Avogadro's Laws of additive volumes - Mole fraction, Volume fraction and 

partial pressure, Equivalent Gas const. and Molecular Internal Energy. Enthalpy, specific heats. Heats 

and Entropy of Mixture of perfect Gases and Vapour, Atmospheric air - Psychrometric Properties and 

Psychrometric chart. 

 

UNIT - V 

Thermodynamic Cycles: Power cycles: Otto, Diesel, Dual Combustion cycles, Sterling Cycle, Atkinson 

Cycle, Lenoir Cycle - Description and representation on P-V and T-S diagram,  Thermal Efficiency, Mean 

L T/P/D C 

5 1/-/- 4 
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Effective Pressures on Air standard basis - comparison of Cycles. Application of Brayton cycles in 

aviation. 

Refrigeration Cycles: Bell-Coleman cycle - Vapour compression cycle performance Evaluation. 

 

Text Books: 

1. Engineering Thermodynamics / PK Nag / TMH, 5th Edition 

2. Engineering Thermodynamics / E Rathakrishnan / PHI / Second Edition / 2013 

 

Reference Books: 

1. Engineering Thermodynamics / DP Mishra / Cengage Learning / Second impression 2012 

2. Thermodynamics - An Engineering Approach - Yunus Cengel & Boles / TMH 

3. Thermodynamics - J.P. Holman / McGrawHill 

4. Engineering thermodynamics - Jones & Dugan 

5. Engineering Thermodynamics / P. Chattopadhyay / Oxford higher Education / Revised First 

Edition 

6. Thermodynamics & Heat Engines - Yadav - Central Book Dept. Allahabad 

 

Outcomes:  

 Basic concepts can be applied by the students 

 Students can correlate cycles applicable for engines.  

 Students should be able to analyze the relationship between various processes and working 

mechanisms of the engines. 

 

 

 



















































UNIT - II
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EXTENSION OF CARNOT CYCLE





THERMODYNAMIC SCALE OF TEMP.





CLASIUS IN EQUIALTY 

















Perfect Gas Laws

M
R
C
E
T

http://cbs.iSkysoft.com/go.php?pid=3152&m=db


M
R
C
E
T



M
R
C
E
T



M
R
C
E
T



M
R
C
E
T



M
R
C
E
T



Equation of State

M
R
C
E
T



Specific & Universal Gas Constant.

M
R
C
E
T



M
R
C
E
T



Universal Gas Constant

M
R
C
E
T



Various Non Flow Process

M
R
C
E
T



M
R
C
E
T



End States , change in Enthalpy
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Vanderwalls Equation of State 

M
R
C
E
T



M
R
C
E
T



Compressibility Chats 

M
R
C
E
T



M
R
C
E
T



Variable Specific heats 

M
R
C
E
T



M
R
C
E
T



Pure Substance 

M
R
C
E
T



M
R
C
E
T



Mollier Diagram 

M
R
C
E
T



M
R
C
E
T



Tripple Point at various Critical States 
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