	Module Code
	CH1013
	Module Title
	Chemistry for Engineers

	Credits
	2.5
	Hours/Week
	Lectures
	2.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/2
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Understand the laws of nature when designing engineering operations 
· Familiarize with basic concepts in specific areas of chemistry and their industrial applications



	Outline Syllabus 

· Atomic structure, chemical bonding and Chemical & Physical properties of substances  Properties of Gases  

· Properties of solids and liquids  

· Phase equilibria

· Properties of solutions

· Chemical equilibria

· Acid base phenomena  

· Electrochemistry  

· Applied organic chemistry and reaction mechanisms  

· Natural products and industrial applications  

· Analytical chemistry: Spectroscopy; Chromatography; Gravimetry



	Module Code
	CH1023
	Module Title
	Process Engineering Fundamentals

	Credits
	3.0
	Hours/Week
	Lectures
	2.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/1
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Apply the knowledge on basic principles and calculations and basic design criteria for process industry
· Develop process flow sheets


	Outline Syllabus 

· Process Development and unit operations  

· Material and Energy resources 

· Process flow sheeting 

· Symbols for process flow diagrams

· Material and Energy balance calculations 

· Instrumentation  

· Utilities


	Module Code
	CH1033
	Module Title
	Mechanical Science

	Credits
	2.5
	Hours/Week
	Lectures
	2.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/2
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Analyze mechanical science problems

· Gain basic understanding required for mechanical design


	Outline Syllabus 

· Forces and Equilibrium

Scalars and vectors, force as a vector, non-concurrent forces, free-body diagrams

· Simple Stress and Strain

Stress and strain, thermal stresses, composite bars, Poisson’s ratio, Bulk modulus

· Beams

Bending moment and shearing force, Bending stresses, Second moment of inertia, 

· Deflection of Beams

The deflection curve, deflection by double integration, moment-area method, Macaulay’s method

· Struts and Columns

Buckling, Euler’s equation, Limitations of Euler’s equation

· Torsion

Torsion of circular shafts, Transmission of power, compound shafts

· Strain Energy

Strain energy, Strain energy in axially loaded bars, Strain energy due to shear, Strain energy due to bending, Impact loading of beams, Strain energy due to combined loading

· Stress and Strain analysis

General two-dimensional stress system, Mohr’s stress circle, Principle stress and strain, Plain strain, Theories of failure

· Cylindrical Shells

Thin cylindrical shell, Thin spherical shell, Volume changes of shell, Thick cylindrical shell




	Module Code
	CH1043
	Module Title
	Fluid Dynamics

	Credits
	4.0
	Hours/Week
	Lectures
	3.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/1
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Understand the fundamentals of fluid flow, different systems of units, dimensional consistence, flow patterns, hydrodynamic flow meters

· Apply mass, momentum and energy balances

· Analyze and solve problems in both compressible and incompressible fluid flow


	Outline Syllabus 

· Dimensionless Groups; similarity, scale-up, dimensional analysis  

· Viscosity, laminar and turbulent flow. Types of fluids,  

· Two Dimensional in viscid flow  

· Viscous flow; flow in pipes and channels, boundary layer theory  

· Compressible flow  




	Module Code
	CH2013
	Module Title
	Heat and  Mass Transfer

	Credits
	4.0
	Hours/Week
	Lectures
	3.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/1
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Analyze heat and mass transfer operations applicable to process industries

· Design equipment for processes involving  heat or mass transfer operations


	Outline Syllabus 

· Analysis of heat conduction

· Convection heat transfer

· Heat transfer with change in phase

· Thermal radiation in heat transfer

· Heat transfer equipment

· Diffusion mass transfer

· Convection mass transfer

· Mass transfer equipment



	Module Code
	CH2023
	Module Title
	Unit Operations I

	Credits
	4.0
	Hours/Week
	Lectures
	3.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/1
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Apply stage wise calculations to make preliminary design calculations for a wide range of binary distillation, absorption and extraction applications
· Select suitable equipment for mixing and determine power consumption and carry out scale up calculations. 
· Select suitable membrane separation process and membrane and carry out preliminary calculations for a given process.


	Outline Syllabus 

· Distillation of binary systems

· Absorption and Stripping 

· Extraction; liquid/liquid extraction, leaching

· Mixing


	Module Code
	CH2033
	Module Title
	Thermodynamics

	Credits
	4.0
	Hours/Week
	Lectures
	3.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/1
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Gain and apply knowledge on fundamental thermodynamics required in analyzing the behavior of a process.  


	Outline Syllabus 

Thermodynamic
· The First Law and Other Basic Concepts

· The Second and Third Laws of Thermodynamics

· Thermodynamic Properties of Fluids

· Applications of Thermodynamics to Flow Processes

· Thermodynamic cycles

· Production of Power from Heat

Chemical thermodynamic
· Properties of Pure Substances

· Equilibrium & Stability

· Thermodynamics of Mixtures

· Phase Equilibrium

· Chemical Reaction Equilibrium


	Module Code
	CH2903
	Module Title
	Computer Aided Chemical Engineering

	Credits
	2.0
	Hours/Week
	Lectures
	1.0
	Pre – requisites
	None

	GPA/NGPA
	NGPA
	
	Lab/Assignments
	3/1
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Mathematically model and analyze the problems in the context of heat, mass, and momentum transfer using computer aided tools. 

· Integrate process flow sheet using HYSIS and subsequently perform simulation


	Outline Syllabus 

· MATLAB basics

Introduction, basic arithmetic, arrays, vectors and basic operations

· Numerical techniques using MATLAB

Numerical techniques as applied to Chemical Engineering

· DATA analysis using MATLAB

CFTOOL box is used for data analysis 
· Application of MATLAB in transport processes

Selected examples from Heat and Mass transfer module will be modeled using MATLAB

· Basic introduction of HYSIS for chemical and process engineering applications

HYSIS fundamentals and developing flow sheets.   




	Module Code
	CH2043
	Module Title
	Particle Technology

	Credits
	2.5
	Hours/Week
	Lectures
	2.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/2
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Understanding the applicability and limitations of various solid/fluid systems

· Develop skills to design unit operations that has particulate matter

· Apply the knowledge to develop the laboratory scale solid/fluid separating processes on an industrial scale


	Outline Syllabus 

· Introduction


· Motion of particles in fluids



· Particle statistics and size analysis



· Classification of particles



· Solid/liquid separation-Thickening



· Flow through granular beds and packed columns


· Fluidization



· Solid/liquid separation-Filtration, Centrifugation


· Gas cleaning



· Nano-technology

	Module Code
	CH2063
	Module Title
	Principles of Biological Engineering

	Credits
	2.5
	Hours/Week
	Lectures
	2.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/2
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Understand and discuss basic biological principles and techniques in molecular biology and biochemistry relevant to biochemical engineering and production of microbially derived products


	Outline Syllabus 

· Microbiology – Microbial classification, structure and their functions. Microbial growth 

· Food chemistry and metabolic pathways -Structure and properties of carbohydrates, fats, proteins and other minor food components, enzymes, microbial food spoilage and control,

· Stoichiometry of microbial growth 

· Introduction to Biological Engineering – use of cells in production systems, range of products




	Module Code
	CH2053
	Module Title
	Fuels and Lubricants

	Credits
	3.5
	Hours/Week
	Lectures
	3.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/2
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Able to select the required refining processes for specified fuel specifications

· Able to select the suitable types of the fuels for specific applications based on fuel quality 

· Able to evaluate the alternative options for petroleum fuels 

· Do simple designs of burners and furnaces

· Able to select proper types of lubricants in specific applications


	Outline Syllabus 

· Properties of fuels 

· Petroleum science – formation,  composition and classification of crude oil, pretreatment of crude oil, refining, cracking and reforming processes of petroleum,  purification of petroleum products

· Solid fuels - Wood (-composition, process of combustion and carbonization, essentials of efficient stoves) Coal  (-formation and rank of coal, properties and classification, carbonization, liquefaction, and gasification processes,) and Peat (- properties of peat)

· Nuclear Energy – fission and fusion reactions, binding energy, nuclear energy

· Combustion – principle of combustion, combustion of oil, coal and gas, combustion in IC Engines, design considerations of burners, thermodynamic, fluid flow and heat transfer aspects in furnaces

· Lubrication - tribology fundamentals, functions of lubricants, regimes of lubrication, types and properties of lubricants, additives for lubricants



	Module Code
	CH2073
	Module Title
	Polymer Science and Technology

	Credits
	2.5
	Hours/Week
	Lectures
	2.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/2
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Gain the ability to find the exact polymerization mechanisms and processes to obtain maximum efficiency and the yield. 
· Gain and apply the knowledge on compounding of polymers with suitable additives for given applications


	Outline Syllabus 

· Introduction to polymer science and technology 

· Synthesis of polymers


· Polymerization processes 

· Degradation and stabilization of polymers


· Latex technology 

· Rubbers and compounding ingredients     

· Plastics and additives to plastics


· Surface coatings and adhesives     

· Polymer blends and composites  


	Module Code
	CH2083
	Module Title
	Environmental Science and Technology

	Credits
	2.5
	Hours/Week
	Lectures
	2.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/2
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Get and apply the  knowledge on how the environment is polluted due to man’s activities and how pollution can be monitored and controlled.


	Outline Syllabus 

· Water Pollution and Wastewater Characteristics 

· Wastewater related environmental problems 

· Introduction to wastewater treatment processes

· Air Pollution and Atmospheric Pollutants 

· Air pollution related environmental problems 

· Introduction to Air pollution control equipment  

· Basics of Solid and hazardous waste management 

· Environmental Monitoring 

· National regulations for water and air pollution control



	Module Code
	CH2913
	Module Title
	Engineering Skill Development

	Credits
	3.0
	Hours/Week
	Lectures
	2.0
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/1
	
	

	Learning Outcomes
After completing this module, the students should be able to;
· Gain and apply basic knowledge required for practicing engineers 

· Develop a clear understanding of workshop practices that is essential in maintaining and managing an industry


	Outline Syllabus 

· Basic introduction to code of ethics for engineering including those relevant to IESL and IChemE

· Engineering profession, its methods, principles, design and development process, career opportunities, and professional resources



Modules offered for the other Fields of Specializations
	Module Code
	CH2803
	Module Title
	Process Engineering

	Credits
	2.0
	Hours/Week
	Lectures
	1.5
	Pre – requisites
	None

	GPA/NGPA
	GPA
	
	Lab/Assignments
	3/2
	
	

	Learning Outcomes
After completing this module students should be able to,

· Analyze various chemical and physical operations involved in process industries.

· Apply the basic concepts of flow sheeting for process development.

· Calculate material and energy balances.

· Appreciate existing environmental issues and suggest corrective measures to overcome them.
· Apply basic concepts in plant design.


	Outline Syllabus 

· Process Development and unit operations

· Material and Energy resources







· Process Engineering calculations







· Transport phenomena


· Mass Transfer by conduction and convection


· Mass Transfer Equipment

· Environmental issues, Pollution 

· Cleaner Production, Environmental Management

· Concepts of Plant Design

· Industrial Case Studies
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