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Relation With Other Modules
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Prerequisite module

Chemical Eng. Principles III Semester 2

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1.

To familiarize the students with basic concepts of the first and second laws
of thermodynamics and their applications in engineering problems.

Develop a practical ability to solve Chemical Engineering Principle II
problems, minimum work.

Students will demonstrate basic understanding of basics and definitions of
thermodynamics and properties of pure substances.

Describe the reversible and irreversible processes (macroscopic description
of ideal and real processes).

Module Learning
Outcomes
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5.

6.

Students will be able to apply thermodynamic laws to variety of engineering
problems.

By examining ideal gas and true gas behavior, students will be able to establish
pressure, volume, and temperature relationships for pure substances and
mixtures.

Students will be able to compute heat requirements for a process with specified
chemical reactions and specified inlet and outlet temperatures.

Students will be able to comprehend the existence of entropy as a state
function, related to observable properties of a system and compute ideal work,
lost work, and thermodynamic efficiencies of processes.

Students will be able to calculate the heat and work requirements of chemical
processes.

Students will be able to apply the second and third laws of thermodynamics to
various engineering problems

Students will be able to conduct a thermodynamic analysis of heat-generating
systems by examining the relationship between work and heat.

Indicative Contents
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Indicative content includes the following:

1.

Introduction:

Basic definitions, work, energy, heat, types of systems, extensive and intensive
properties, thermodynamic processes, zero law of thermodynamics, 1st law of
thermodynamic, energy balance for open and close system. ( 3 hrs )
Volumetric Properties of Pure Fluids:

Review on virile equation of state, cubic equation of state, generalized
correlations for gases and for liquids. (9 hrs))

Heat Effects:

Heat capacity calculations, sensible heat, latent heat, standard heat of reaction,
heat effect of industrial reactions. ( 6 hrs)

The 2nd Law of Thermodynamics:
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Review on the 2nd law and Carnot heat engine, entropy balance for open
system, calculation of ideal work, lost work. (9 hrs)

5. Thermodynamic Properties of Fluids:
Review on the property relations (AH, AS, AU and AG); residual properties, two
phase systems, thermodynamic diagrams and tables, generalized property
correlations for gases.( 9 hrs)

7. Applications of Thermodynamics to Flow Processes:

Duct flow of compressible fluids, Pipe flow, Nozzles, Throttling process,
Turbines, Compression processes compressors, Ejectors; The steam power
plant, Carnot cycle, Rankin cycle, the regenerative cycle. (9 hrs)

Learning and Teaching Strategies
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Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the

Strategi
rategles same time refining and expanding their critical thinking skills. This will be
achieved through classes, interactive and tutorials.
Student Workload (SWL)
lall ! Al Jaald)
Structured SWL (h/sem) 48 Structured SWL (h/w)
daadl) DA llall aliiiall sl all Jaal Lo sal calldall aliiall sl 5l Jaall
Unstructured SWL (h/sem) 77 Unstructured SWL (h/w)
Geaill J& Qlall aliial) pe asd yll Jaal Lo soudd Ul aliiiall e sl 5l Jaall
Total SWL (h/sem) 127
el JM& Callall S sl Jaal

Module Evaluation
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Ti N Rel tL i
ime/Nu Weight (Marks) Week Due clevant Jeariiis
mber Outcome

Quizzes 3 15% (5) 4,8,12 LO#1,2,3,4,5and 6
Assignments 3 12% (4) continuous
Formative On line
assessment . 2 8% (4)
assignment
Report 1 5% (5) 14 LO#7
Summative | Midterm Exam 2Hr. 10% (10) 10 LO#1,2,3, and 4
assessment | Final Exam 3Hr. 50% (50) 16 ALL
Total assessment 100% (100 marks)
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Delivery Plan (Weekly Syllabus)
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Material Covered
Introduction: Basic definitions, work, energy, heat, types of systems, extensive and intensive
Week 1 properties, thermodynamic processes, zero law of thermodynamics, 1st law of
thermodynamic, energy balance for open and close system.
Week2 | yolumetric Properties of Pure Fluids: Review on virile equation of state.
Week3 | cybic Equations of State.
Week4 | Generalized Correlations for Gases and for Liquids.
Week 5 | Heat Effects: heat capacity calculations, sensible heat, latent heat.
Week 6 | Standard Heat of Reaction, Heat Effects of Industrial Reactions.
Week 7 | The 2nd Law of Thermodynamics: Review on the 2nd law and Carnot heat engine
Week 8 | Entropy Balance for Open System.
Week 9 | calculation of Ideal work, Lost work.
Week 10 | Thermodynamic Properties of Fluids: Review on the property relations (AH, AS, AU and
AG).
Week 11 | Regidual Properties, two phase systems, thermodynamic diagrams and tables.
Week 12 | Geperalized Property Correlations for Gases.
Week 13 | Applications of Thermodynamics to Flow Processes: Duct flow of compressible fluids,
pipe flow.
Week 14 | Nozzles, Throttling process, Turbines, Compression processes, Compressors, Ejectors.
Week 15 | The steam power plant, Carnot cycle, Rankin cycle, the regenerative cycle.
Learning and Teaching Resources
o J.Aﬂ\ 9 ?L..J\ ).JLAA
Text Available in
the Library?
Required Texts J. M. Smith, H. C. Van Ness, Introduction to chemical engineering Yes
9 thermodynamics, 8th edition (International Edition), McGraw Hall, 2018.
1. K. V. Narayanan, A textbook of chemical engineering 1.
thermodynamics, prentice Hall of India, New Delhi, 2011.
Recommended 2. B. G. Kyle, Chemical and process thermodynamics, (3rd 2. Yes
Texts Edition), prentice Hall Inc. New Jersey, 1984.
3. J. Rayner, Basic engineering thermodynamics in SI units, 3.
printed in great Britain,1971.

| Page4




Websites

APPENDIX:
GRADING SCHEME

Group Grade paail) Marks (%) | Definition

A - Excellent Olial 90 — 100 Outstanding Performance

B - Very Good [RENRYEN 80 -89 Above average with some errors
(SSI:)Cfelsg 0()}r0up C —Good RYEN 70 -79 Sound work with notable errors

D - Satisfactory Jas gia 60 — 69 Fair but with major shortcomings

E - Sufficient J se 50 - 59 Work meets minimum criteria
Fail Group FX - Fail D& Jsia | (45-49) More work required but credit awarded
0-49) F — Fail il (0-44) Considerable amount of work required
Note:
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