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By the end ofthis course, students will be able to:
1. Understand firndamental principles of the thermodynamics system and the

control volume, Properties and state of a substance. Processes and cycles.

Units for mass, lengttq pressure, and temperature

2. Defrnition of work, rmits for work. Work done at the moving boundary of a

simple compressible system. Definition of heat, unit of heat.
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3 . Analyze the conduction heat transfer, thermal conductivity, One dimensional

steady state conduction in plane and composite walls,

4. Understand the first law of thermodynamics. For a system undergoing a

cycle, and for a change in state of a syston. Intemal enerry, enthalpy and

specific heat and apply them to engineering problems.

5. Understand findamental principles of statics, including force systems,

equilibrium, and vector operations.

6. Apply Newton's laws of motion to analyze particles and rigid bodies under

various force conditions.

7. Understanding the concept of static equilibrium.
8. Modelling forces and moments acting on a body at rest.

9. Solving problems related to stability and equilibrium of structures.
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A2 A2.l: Understand the fimdamental principles of the
thermodynamics system and the control volume, Properties and

state of a substance. Processes and cycles. Units for mass, Ienglh.
pressure, and 1em perature,
A2.2: Use the first law of thennodynamics. For a system
undergoing a cycle in engineering mechanics problems.
A23:. Analyze the conduction heat transfeq thermal conductivity,
One dimensional steady state conduction in plane and composite
walls
N.4: Analyze forces acting on particles and rigid bodies, followed
by the construction of free-body diagrams for problem solving.
A2.5: Analyzing the rate ofheat transfer in various applications
A2.6: Solve problems related to stability and equilibrium of
structures.
A2.7: Analyze the modelling forces and moments acting on a body
at rest.
A2,8: Explain the basic concepts ofofstatic equilibrium..
A2.9: Identi$ first moments and centroids. Area moments of
inertia- Mass moment of inertia and their effects on engineering
components.

BI Bl.l: Function efficiently as an individual.
Bl.2: Function as a member of multidisciplinary and multicultural
teams.

Ja
82 B2.l: Communicate effectively--graphically-with a range of

audiences using contemporary tools.
B2.2: Communicate vertally and in writing with a range of
audiences using contemporary tools.

CI Cl.l: Define professional and ethical responsibilities.
Cl.2: Demonstrate diversity in their commiment to ethical
responsibilities.

C2 C2.l: Plan engineering projects, taking into consideration other
trades' requirements.
C2.2: Supervise and monitor engineering projects, taking into
consideration other trades' requirements.

Module Learning
Outcomes
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1. Understanding the basic concepts of thermo&ynamics such as work, heat,

energr, and entropy.

Indicative Contents
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2. Analyzing thermodynamic systems and processes.

3 . Undentanding the laws of thermodynamics and their applications.

4. Evaluating the elficiency of thermodynamic cycles.

5. Understanding the modes of heat transfer (conduciion, convection, and

radiation).

6. Analyzing the rate of heat transfer in various applications

7. Understanding and calculating heat transfer coeffrcients.

8. Applying principles ofheat transfer in various engineering applications such

as heat exchangers, power plants, and refrigeration systems

9. Understanding the concept of static equilibrium.
10. Modelling forc€s and moments acting on a body at rest.

11. Solving problems related to stability and equilibrium of structures.

Learning and Teaching Strategies
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Strategies

. Presentation and demonstration.
o Interactive leaming.
. Discussions and Q&A.
r Problems solving.
o Brain storming.
. Report and assignments.
o Self-learnhg tasks.

Student Workload (SWL)
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Structured SWL (b/w)
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Module Evaluation
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Time/

Number

Weight

(Marks)
Wcek Due Relevant Learning Outcomc

Quizzes 2 l0% (10) 3 ar,d7 A2.1. A2.2. A2.3. A2.4 and A2.5

Assignments 1 r0% (10) 4 and l0 42.1. A2.2. Bl.l. Bl.4 and 82.l

Projects / Lab. 1 r0% (10) Continuous

Formative

assessment

R€port I l0% (10) 5 A2.2. A2.3, A2.4,81.2 nd B2.l

Illidterm Exam 2lE t0% (t0) 9 A2.1. M.2, A2.3, A2.4 arrd A2.5

Total SWL (h/sem)

J-ill ,-Dr c.,!}n \r5ll \r-lJJl Jl.-ll
175

4,h.



Summative

assessment
Final Eram lhr 50% (50) l6 A2

Total assessment
l0[f/o

(100 MstO

Delivery Plan (Weekly Syllabus)
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Material Covered LOs

We€k I Some concepts and definition of Thermodynamics 42.1. A2.2. Bl.l and C l.l
Weck 2 Properties of a pure substance. A2.1, A2.2, A2.3.82.1, Cl.l and Cl.2
Weck 3 Work and heat A2.1, A2.2, A2.3, Bt.l, 81.2, Ct.l and

Week { Work and heat (Cont.) A2.1, A2.2, A2.3,82.1. Cl.l and Cl.2

Week 5 The first law of thermodynamics A2.1, A2.2, A2.3, A2.4, 82.1. Cl.2 and
c2.1

Week 6 Conduction heat transfer A2.1, A2.2, A2.3, A2.4, A2.5, B2.1,
Cl.1, Cl.2 and C2.l

W€ek 7 Midterm Exam #1, Conduction heat tmnsfer (Cont.) A2.1, A2.2, A2.3, A2.4, A2.5, 82.t,
C1.1, Cl.2 and C2.l

Wcek 8 Convection heat transfer A2.1, A2.2, A2.5,82.2, Cl.2 ar:d C2.l

l!'eek 9 Convection heat transfer (Cont.) A2.1, N..2, A2.3, A2.4 nd A2.5

Weck l0 Static: Operations with forces Resultants A2.2. A2.6,82.1, Cl.l, Cl.2 and C2. t

Week I I equilibrium of coplanar and spatialforce systems N..2, A2.7.82.1, Ct.l. Cl.2 and C2.l

\Yeek 12 Trusses and cables A2.2, A2.7, A2.8.82.1, B.2.2, Ct.t. Cl.2.
CZ.l and C2.2

Week 13
Friction A2.2, A2.7, A2.8, 82. t, B.2.2, Cl.l, C|.2,

CZ.l nd C2.2

Week l{ First moments and centroids A2.2, A2.7, A?..8, 82. I, B.2.2, C t. t, C|.2,
CZ.l nd C2.2

\\ eek l5 Area and Mass moments of inertia A2.2, A2.7, M.E, B2.t, 82.2, C t.1, C 1.2,

C2.1 and C2.2

Week 16 Preparator) neek before the final Exam All

Learning and Teaching Resources
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Avaikble in the Librsry?Tert

Required Texts Engineering mechanics

I. FLTNDAMENTALS OF TMRMODYNAMICS

2. HIIAT TRANSFER by J.P. Holman

3. ENGINEERING MEC}IANICS, VOLI'ME I, STATICS, bY

J.L. Meriam and L.G. Kraige, John Wiley and Sons
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Websites

Grading Scheme
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"
Group Grade .J$isll NIarks 7" Definition

Success Group
(50 - 100)

A - Ilxcellenl ilL1 90 - r00 Outstanding Performance.

B - Verv Good l.r+ l;; 80-89 Above average with some erroni.

C - Good 70 -79 Sound work with notable erros.

D - Satisfactorv 60 69 Fair but with major shortcomings

E - Sufficient 50-59 Work meets minimum criteria.

Feil Group
(0 - 4e)

FX - Fail (r-lJl :,iJl+t-r (4s-49) More work required but qedit awarded.

F - Fail (0-44) Considerable amounl of work required.

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower firll mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University

has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original

marker(s) will be the automatic rounding outlined above.
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Thermodvnamics of Biomolecular Svstems I Biolosical Ensineerinp I MIT OpenCourseware

lntroduction to Heat Transfer I Mechanical Enqineerinq I MIT Ooencourseware
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