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Course Book

Course
Description

Thermodynamicsis the science that deals with heat and work and
those properties of substance that bear a relation to heat and work.
Thermodynamics is the study of the patterns of energy change. Most of
this course will be concerned with understanding the patterns of energy
change.

Basis of thermodynamics is experimental observation. In that sense it is
an empirical science. The principles of thermodynamics are summarized
in the form of four laws known as zeroth, first, second and third laws of
thermodynamics.

Course
objectives

Completing the course, the student will have learned:

The zeroth law of thermodynamics that deals with thermal
equilibrium and provides a means of measuring temperature.

The first law of thermodynamics that deals with the conservation of
energy and introduces the concept of internal energy.

The second law of thermodynamics dictates the limits on the
conversion of heat into work and provides the yard stick to measure
the performance of various processes. It also tells whether process is
feasible or not and specifies the direction in which a process will
proceed. Therefore, it also introduces the concept of entropy. The
third law defines the absolute zero of entropy.

Student's
obligation

Attendance and participation in the lecture are mandatory and will be

considered in the grading.

There will be several quizzes during the academic year, not necessarily
announced. The quiz contains the materials covered in previous

lectures.

There are 90-minute midterm exams and a 180 -minute final exam. All

tests are in class, closed book, and closed notes.

Any quiz or test missed without a supported documented and excused

absence will represent a zero.

Other activities like reports and mechanical project.
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e Data show, white board and PowerPoint are used throughout the lecture,
Testing in department’s Laboratory.

e Publish all lecture notes in college website before the lecture day.

Paper Review
Homework 5 All the
weeks
Class Activity 2
g
£ Report 5 Week 9
k)
a
< Seminar 5 Week 6
Essay
Project Week 9
Quiz 8 Week 4 &
Week 8
Lab. 10 All the
weeks
Midterm Exam 25
Final Exam 40
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15. Student learning outcome:

Ch. 1: INTRODUCTION AND BASIC CONCEPTS (Thermodynamics and
Energy, Dimensions and Units, Systems And Control Volumes,
Properties of a System, Density and Specific Gravity, Processes and
Cycles, Temperature and The Zeroth Law of Thermodynamics,
Pressure ....etc).

Ch.2: ENERGY (Forms of Energy, Energy Transfer by Heat, Energy Transfer
by Work, Mechanical Forms of Work, The First Law of
Thermodynamics ...Etc).

Ch.3: PROPERTIES OF PURE SUBSTANCES (Pure Substance, Phases
of Pure Substances, Saturation Temperature and Saturation Pressure,
Property Diagrams for Phase-Change Process, Property Tables, Dryness
Fraction, Superheated Vapor. IDEAL-GAS Equation of State).

. Ch.4: First Law of Thermodynamics (CLOSED SYSTEM). (Moving
Iearnmg Boundary Work, Energy Analysis of Closed System, The Cycle, Internal
outcome: Energy, Enthalpy and Specific Heats Of Ideal Gases, ...etc)

Ch.5: First Law of Thermodynamics (CONTROL VOLUMES) (Mass and

Volume Flowrate, Energy Analysis of a steady Flow System, , STEADY-
FLOW Devices, Nozzles and Diffusers, Turbines and Compressors ,
Throttling Valves , Mixing Chambers , Heat Exchangers, ...etc).

Ch.6: THE SECOND LAW OF THERMODYNAMICS (The Heat-Engine
(HE), Thermal Efficiency, Kelvin—Planck Statement, Refrigerators and
HEAT PUMPS (HP), Coefficient of Performance COP, The CARNOT
CYCLE...etc.).

Ch.7: ENTROPY (Internally Reversible Isothermal Heat Transfer Processes,
Entropy Change of Pure Substances, Isentropic Process, Entropy
Change of Incompressible substances (Liquids and Solids), The
ENTROPY CHANGE of Ideal Gases, Isentropic Efficiency of Turbines,
Isentropic Efficiencies of Compressors and Pumps....etc).

Specific

e Thermodynamics an Engineering Approach 5th Edition by Yunus

Course Cengel,

References: e Engineering thermodynamics by R.K Rajput 4th edition

e Fundamental of Thermodynamics by Sonntag, Borgnakke and van
Wylen.

e Fundamentals of Engineering Thermodynamics 5th Edition (Moran &
Shapiro).

Course topics (Theory) Week Learning Outcome

Introduction and basic concepts. 1&2 1

Energy, Energy transfer, and General energy 3 2
analysis

Properties of pure substances 485 3
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First law of thermodynamics (closed system) 6&7 4
First law of thermodynamics (control volume) 8&9 4
The second law of thermodynamics 10 5
Entropy 11&12 5

First law of thermodynamics

To investigate first law of

1 thermodynamics practically
The density of water and aluminium foil 7 To determine the density of
water and aluminium foil
Isochoric process To investigate one of the
3 thermodynamics processes

which is iso baric process
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External Evaluator

While reviewing the course catalogue and its contains, it appears that it
offers the necessary areas for students to comprehend the principles of

thermodynamics | and their analyses.
i

Assist. Prof. Dr. Banipal N. Yaqob
15/2/2024
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