COURSE LEARNING OUTCOMES (CLOs)

The Course Learning Outcomes (CLOs) are unique for each of the courses taken in the programme. 

[bookmark: _TOC_250066]HARMATTAN SEMESTER 
Course Code: AEE 305             Course Title: Applied Engineering Thermodynamics I
[bookmark: _GoBack]Course Units: 3 Units	
Time: Two hours of Lectures and Three hours of Practical weekly for a total of 12 weeks 

Course Objectives:
The objectives of the course are to:
· Introduce students to the concept of gaseous mixtures, gravimetric and volumetric analysis of mixtures of gases as it applies to agricultural engineering
· teach combustion and availability of energy from combustion processes
· Introduce internal combustion systems such as petrol and diesel engines, their cycles and performance rating
· Outline other methods of energy conversion as it applies to agricultural engineering
· Discuss and highlight the effects of combustion systems on the environment and current issues relating to this 
Course Learning Outcomes:
At the end of the course, the students will be able to
(knowledge based)
· Understand gaseous mixtures, conversion from volumetric analysis to gravimetric analysis and vice versa
· write and balance combustion equations. Gain knowledge on the different types of combustion methods (correct, lean, rich), Calculate energy obtainable from the combustion process
· Appreciate internal combustion engines and other modes of energy conversion devices, make calculations with respect to internal combustion engines and their performance indices
· Understand environmental issues relating to combustions systems  and internal combustion engines and how they can be minimized
Skills
· Calculate air fuel ratio and its importance to combustion
· Methods to determine energy released from combustion process
· Identify various parts/designs of internal combustion engines and other methods of energy conversion

Course Code: AEE 307             	Course Title: Farm Electrification
Course Units: 3 Units
Time: Two hours of theory and one hour of practical per week

COURSE OBJECTIVES: The objective (s) of the course is/are to:
i. teach the fundamental aspects of electricity and their applications in agro-environmental settings;
ii. expose students to the applications of electricity in performing farm operations to ensure efficiency and productivity
iii. teach students the current innovations in applied electricity;
iv. create the awareness of sustainable energy, such as solar systems in operating farm equipment;
v. teach students areas of practical applications of the knowledge of the course in the world of work

Learning Outcomes: 
Basic knowledge of modes of operation of electrical machines and their applications in agro-allied and related industries. Knowledge of the applications of electricity in improving productivity by smallholder farmers in the developing countries



Course: AEE 401      Course Title: Properties and Processing of Agricultural Materials
Course Units: 3 Units
Time: Two hours of Lectures and Three hours of Practical weekly for a total of 12 weeks

Course Objectives:
The objectives of the course are to:
· Introduce students to the classification and importance of knowing and determining the properties of agricultural materials related to food processing
· Help students understand the concept and importance of moisture in food produce and other concepts of moisture content such as safe moisture content and equilibrium moisture content, how they affect the properties of food materials and methods to determine them
· teach the principle and importance of air movement as it relates to food processing operations such as aeration, cooling, drying and so on, pressure losses in drying systems and airflow resistances in food products, the use and importance of fans in air movement
· Introduce students to basic concepts and principles relating to thin layer and deep bed drying, drying systems and methods appropriate for different agricultural materials and methods to evaluate the performance of these systems
· Outline storage principles and practices for food produce, enumerating the different types of storage systems, their advantages and disadvantages and methods to evaluate and improve the design of such systems 
Course Learning Outcomes:
At the end of the course, the students will be able to
Knowledge based
· Understand the importance of properties of food materials as it relates to food processing, storage and handling operations
· Gain insight into the importance of moisture content, equilibrium moisture content as it affects the various postharvest operations
· Appreciate the importance of air movement and measurement to various food processing evaluations and considerations
· Obtain knowledge about principles, important concepts and their applications to drying systems and methods
· gain knowledge in the operation, design and evaluation of appropriate storage systems for agricultural produce 
Skills
· Measure and determine properties of agricultural materials
· Determine moisture content of food produce in addition to moisture adjustment and removal from products; also determine equilibrium moisture content of food materials
· Calculate pressure losses in food processing operations and correct sizing and choice of fans for various operations
· Carry out calculations needed to determine moisture loss in drying systems and design considerations for the development and evaluation of drying systems
· know the necessary steps and design considerations for the development and evaluation of storage systems for different types of agricultural produce

Course Code: AEE 403           	  Course Title: Hydraulics Engineering
 Course Units: 3 Units
Time: 1 hours Contact Time per Week           

COURSE OBJECTIVES: The objective (s) of the course is/are to:
This course is designed to:
· Introduce students to the fundamental principles governing fluid behavior and hydraulic systems.
· Develop students’ understanding of hydraulic fluids and their properties under various conditions.
· Enable students to analyze water pressure and calculate pressure forces in hydraulic systems.
· Equip students with the skills to analyze fluid flow in closed conduits (pipes), including pipe network systems.
· Introduce the concepts of open channel flow, transitions, and hydraulic jumps.
· Provide knowledge of methods used in water flow measurements.
· Expose students to the basic design principles of hydraulic structures such as dams, culverts, weirs, and spillways.

COURSE LEARNING OUTCOME:
By the end of the course, students should be able to:
· Explain the fundamental principles of fluid mechanics relevant to hydraulic systems.
· Calculate pressure forces in static and dynamic fluid systems using hydrostatic and Bernoulli equations.
· Analyze fluid flow in pipes, including energy losses and flow distribution in complex networks.
· Solve problems involving open channel flow and identify flow regimes (subcritical, critical, supercritical).
· Analyze hydraulic jumps and flow transitions in open channels.
· Demonstrate basic water measurement techniques using standard devices and instruments.

Course Code: AEE 405           	  Course Title: Agricultural Hydrology 
Course Units: 3 Units
Time: Two hours of theory and one hour of practical per week 

COURSE OBJECTIVES: The objective (s) of the course is/are to:
· teach students the fundamental processes in hydrology;
· teach students the relevance of hydrology to agriculture and environmental processes;
· teach students the different hydrologic components and their determination;
· guide students on the applications of hydrologic principles to solve or mitigate environmental challenges;

COURSE LEARNING OUTCOME 
After successful completion of this course, the student will be able to explain the operational principles of the following:
· Measurement of rainfall, Runoff and factors affecting runoff, estimating the runoff rate, River stage measurement, groundwater, and types of aquifers, etc.
· scientific and engineering hydrology.
· application of knowledge of hydrology in environmental and agricultural water management

Course Code: AEE 407           Course Title: Design of Agricultural and Food Processing Machines I
Course Units: 3 Units
Time: Two hours of theory and three hours of practical for 12 weeks.

COURSE OBJECTIVES  
The objectives of the course are to:
· Help the students  learn the creative and imaginative design by abstaining from blind copying of existing solution;  
· Design problem from a stock of available engineering knowledge.
· Make the students understand the art of designing machine taking into consideration the characteristics of the machine and the environment in which it works.
· Make the students appreciate the importance of following developments in the industries which will use the machines designed.
· make  the students develop the ability to design machines  and devices that are versatile in meeting the demand of growing industries (agricultural and food  in particular) and all other industries in general
COURSE LEARNING OUTCOMES
At the end of this course, the students should be able to:
Knowledge based
· Recognize the fundamentals of designing machinery for agriculture and food processing.
· Apply theoretical understanding to real-world design situations in the food processing and agriculture industries.
Skills
· Effectively design and analyze agricultural and food processing machinery using engineering software tools.
· Assess and improve the machinery's design for use in food processing and agriculture


Course Code: AEE 411             Course Title: Introduction to Agricultural Structures Design	                Course Units: 3 Units
Time: Two hours of theory and one hour of practical per week 

COURSE OBJECTIVES
The objective (s) of the course is/are to:
· teach students the fundamentals of agricultural structures;
· teach students the characteristics of construction materials and their selection for construction purposes;
· introduce the students to types of structural frames, structural design concepts, analysis of roof trusses;
· teach the students the design of reinforced concrete beams, columns, slabs;
· teach the student types and design of simple foundations; and
· computer concept for improved analysis and design.

COURSE LEARNING OUTCOME 
After successful completion of this course, the student will be able to explain the operational principles of the following:
· agricultural structures and their design principles.
· selecting appropriate materials for construction of agricultural structures.
· analysing the stresses and loads in roof truss members.
· designing reinforced concrete structures and simple foundations; and
· understanding computer concept for improved analysis and design.


Course: AEE 413             Course Title: Treatment and Disposal of Wastes
Course Units: 3 Units
Time: 2 hours contact time per week          

COURSE OBJECTIVES
The objective (s) of the course is/are to:
· to provide students with a comprehensive understanding of waste management concepts and principles. 
· to examine various disposal, recycling, and energy recovery methods with emphasis on their environmental and economic impacts.
· To develop critical thinking skills for evaluating and selecting appropriate waste management strategies.
· to encourage teamwork and practical application of waste management methods through group projects.

COURSE LEARNING OUTCOME 

	Knowledge-Based 
· Explain the fundamental concepts and principles of waste management.
· Identify and describe different waste disposal, recycling, and energy recovery methods.
· Evaluate the environmental, social, and economic implications of waste management practices.
Skills-Based
· Apply waste minimization techniques in practical scenarios.
· Design and present a waste management plan for a given case study or project.
· Collaborate effectively in groups to analyze, propose, and communicate waste management solutions.
Course CO: AEE 501            	 Course Title: Farm Machinery I
Semester: Harmattan	            Course Units: 3 Units
Time: 2 hours Contact Time per Week         
Course Overview
Farm machinery course makes students cognizant of the design, development, installation and maintenance of field and processing machinery for efficient production of agricultural produce and products. Understanding the principle of agricultural machinery will make students capable of designing any mechanism, equipment, machine or solutions to the field and processing operation of any agricultural crop.

Pre-requisite: MEE 102
Status: Compulsory Course
Identification of relevant POs based on the 12 COREN POs:
	PO1
	Engineering Knowledge: Case studies of recent engineering principles that have been used to solve some critical challenges in different industries as a case study for students. A typical challenge on any fibre or food crop in the environment will add values to learning


	PO2
	Problem Analysis: The properties of materials are essential to understand why some problems persists or difficult to get solution. Root cause analysis for recurrent failures of existing solutions will aid Engineers in understanding the situation for required solutions

	PO3
	Design and Development of Solutions: Engineers are solution providers and it is required to understand the development of mechanism or principles to agricultural challenges.

	PO6
	The Engineer and Society: Apply reasoning informed by contextual knowledge including Humanities and Social Sciences to assess societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to professional engineering
Practice

	PO8
	Ethics: apply ethical principles and commit to professional ethics and responsibilities and norms of engineering practice, including adherence to the COREN Engineering Code of Conducts.

	PO9 
	Individual and Team Work: function effectively as an individual, and as a member or leader in diverse teams and in multi-disciplinary settings.



Course Learning Outcomes (CLO) & Suitable Bloom Taxonomy Level relevant to the CLOs 
At the end of the course students are expected to be able to:
	
	CLOs
	Bloom
Taxonomy Level

	1
	Understand the basic importance of engineering principles and solutions to Agricultural challenges
	2

	2
	Demonstrate proficiency in the root cause analysis of failures of agricultural machinery or existing solutions to agricultural challenges
	3

	3
	Confident in the design and development of engineering principles or solutions to agricultural challenges 
	3

	4
	Demonstrate adequate knowledge of the relevance of being an Engineer in the society with positive impact and proffering solutions 
	6

	5
	Apply theoretical knowledge to practical application at least on student projects

	3

	6
	Apply all trainings and teachings to being a confident team lead and or an individual solution provider to final year project and national challenges
	



Methods of Lecture delivery/ Teaching aids: 

Assessment of the CLOs

	CLO1
	Quizzes, tests and exam

	CLO2
	Quizzes, tests and exam

	CLO3
	Quizzes, tests and exam

	CLO4
	Quizzes, tests and exam

	CLO5
	Quizzes, tests and exam

	CLO6
	Quizzes, tests and exam



Mapping of CLOs to POs
	Programme Outcomes:

Course Learning Outcomes
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1. Understand the basic importance of engineering principles and solutions to Agricultural challaneges
	X
	X
	
	
	
	
	
	X
	
	
	
	

	2. Demonstrate proficiency in the root cause analysis of failures of agricultural machinery or existing solutions to agricultural challenges
	
	X
	X
	
	
	X
	
	
	
	
	
	

	3. Confident in the design and development of engineering principles or solutions to agricultural challenges 
	X
	X
	X
	
	
	
	
	X
	X
	
	
	

	4. Demonstrate adequate knowledge of the relevance of being an Engineer in the society with positive impact and proffering solutions 
	X
	X
	X
	
	
	X
	
	X
	X
	
	
	

	5. Apply theoretical knowledge to practical application at least on student projects

	X
	X
	X
	
	
	X
	
	X
	X
	
	
	

	6. Apply all trainings and teachings to being a confident team lead and or an individual solution provider to final year project and national challenges
	X
	X
	X
	
	
	X
	
	X
	X
	
	
	



Expectations from Students
1. Assignments must be submitted promptly
1. Lateness to lecture hall and disturbances would not be condoned
1. Minimum attendance is required to sit for the examination.
1. Class discussion and group assignments are essential to pass this course


Method of Lecture Delivery/Teaching Aids
Digital course notes and interactive delivery of concepts
Group discussion
Interactive (Discussion method): The students are divided into different sub-groups of between five to seven students per group for effective interactions, discussions and participation.

Teaching Aids
Case studies of agricultural engineering solutions, assignments and class quiz.

Course Contents or Outlines - Topics and Weeks
Topics	Week(s)
Module 1
Overview of agricultural mechanization						1
Types of farm machinery and their field management requirement		2
Module 2
Primary and secondary tillage, impact of tillage on the environment                  3-4
Planting, cultivation, fertilizer and crop protection, and harvesting operation    5
Module 3
Machine performance, cost of use of agricultural machinery, safe operation
of agricultural machinery                                                                                      6-8                                                                        
Modules 4
Group Projects							                         9-10
TEST										11
Revisions										12-13
Examination/grading

Method of Grading Continuous Assessment
Continuous Assessment Test 1								15%
Attendance											15%
End of Semester Examination								70%


Course Code: AEE 503
Course Title: Design of Agricultural and Food Processing Machines II 
Course Units: 3 Units
Time: Two hours of theory and three hours of practical for 12 weeks 

Course Objectives
The objectives of the course are to:
· help the students learn the creative and imaginative design by abstaining from blind copying of existing solution;  
· enable students design problem from a stock of available engineering knowledge.
· make the students understand the art of designing machine taking into consideration the characteristics of the machine and the environment in which it works.
· make the students appreciate the importance of following developments in the industries which will use the machines designed.
· make the students develop the ability to design machines  and devices that are versatile in meeting the demand of growing industries (agricultural and food  in particular) and all other industries in general
COURSE LEARNING OUTCOMES
At the end of this course, the students should be able to:
Knowledge based
· understand the principles of designing agricultural and food processing machinery.
· apply theoretical knowledge to practical design scenarios in the agricultural and food processing sectors.
· evaluate and optimize the design of machinery for agricultural and food processing applications
Skills
· integrate sustainable practices in the design of agricultural and food processing machinery to enhance efficiency and minimize environmental impact.
· communicate effectively on design concepts, solutions, and considerations related to agricultural and food processing machinery


Course  Code: AEE 505             Course Title: Farm Structures and Environmental Control Engineering 
Course Units: 3 Units
Time: Two hours of theory and one hour of practical per week 

COURSE OBJECTIVES
The objective (s) of the course is/are to:
· teach students about farmstead planning and layout;
· teach students the environmental control and structural requirements of crops and livestock;
· teach students the basics of environmental data; and
· teach the students the types of environmental hazards and their control;

COURSE LEARNING OUTCOME 
After successful completion of this course, the student will be able to explain the operational principles of the following:
· having knowledge of farmstead planning and layout.
· identifying various environmental control and structural requirements of crops and livestock. 
· understanding the basics of collection, analysis, and presentation of environmental data; and 
· understanding the different types of environmental hazards and their controls in livestock, farmhouses, and agro industries.

Course Code: AEE 507             Course Title: Soil and Water Conservation Engineering
Course Units: 3 units (L 2, T 1, P 0)
Time: 2 hours of Lectures and 1 hour of tutorial weekly for a total of 12 weeks

COURSE OBJECTIVES
The objectives of this course are to:
· equip the students with the fundamental principles of soil and water conservation.
· make the students understand the processes of water and wind erosion and the engineering practices used for their control.
· introduce the students to the design, layout, and maintenance of conservation structures, waterways, and terrace systems.
· provide the students with knowledge of water resources management, including water development, well hydraulics, irrigation and drainage systems.
· develop the students' ability to analyze conservation challenges and propose suitable engineering solutions.
COURSE LEARNING OUTCOMES
At the end of this course, the students should be able to:
Knowledge based
· Explain the primary mechanisms of water and wind erosion and their impact on land resources.
· Describe the different types of conservation structures, terrace systems, irrigation and drainage systems.
· Identify the key factors and criteria involved in planning and designing terrace systems and vegetated waterways.
Skills
· Design basic vegetated waterways and terrace systems according to established engineering criteria.
· Calculate irrigation water requirements and estimate soil losses using appropriate models.
· Select and justify appropriate erosion control practices and water management strategies for a given agricultural scenario.


Course: AEE 509             	Course Title: Farm Power I
Course Units: 3 Units
Time: Two hours of theory and three hours of practical/week 

COURSE OBJECTIVES: The objective (s) of the course is/are to:
· introduce students to different sources of power for agriculture
· introduce them to heat engines and reciprocating internal combustion engines
· introduce students to internal combustion engines
· help them understand the basics of ICE – parts description elements, geometry, design, and performance indices of an internal combustion engine now the theory and operation of the ICE - the combustion process as a chemical reaction, the theory and operation. Two strokes, four stroke cycles; spark ignition and compression ignition engines.
· help students understand the combustion process in an engine this includes engine firing, valve timing etc.
· revisit the thermodynamics of the engine power cycle – adiabatic and isentropic processes, Otto, diesel and dual cycles etc.
· guide students in understanding various engine systems, namely: air/fuel systems, electrical and ignition system, engine cooling and cooling system, engine lubrication and lubricating system.
· introduce students to alternative energy systems for modern agriculture.

COURSE LEARNING OUTCOME

After successful completion of this course, the student will be able to: 
	· Know various sources of power – human, animal, mechanical, electrical, tidal, hydro, geothermal etc.

	· Understand and recognize the classification of Heat engines. Focus on reciprocating internal combustion engine as a major source of power for agriculture. 

	· Classify of ICEs. 
· Understand the combustion process as a chemical reaction, the theory and operation of the ICE.

	· Know the combustion process as a chemical reaction Two stroke, four stroke cycles; and in spark ignition and compression ignition engines.

	· Understand Firing interval, order, chart valves timing mechanism etc.

	· Know about engine power cycles and their thermodynamics. Adiabatic and isentropic processes, Otto, Diesel and Dual cycles etc.

	· Know Air/fuel systems, System, Engine Lubrication and Lubricating System, Electrical and Ignition System, Engine Cooling and Cooling.

	· Know about alternative energy systems. Solar, biomass, fuel cell energy systems etc.



Course Code: AEE 525             Course Title: Design and Research Project I
Course Units: 2 Units
Time: Six Practical hours weekly for a total of 12 weeks 

Course Objectives:
The objectives of the course are to:
· Assist student to choose executable research topics in the areas of interest
· Assign students to a project supervisor
· Help students apply research methodology taught in CVE401 (Research methods) to produce an executable proposal for their chosen research topic
Course Learning Outcomes:
At the end of the course, the students will be able to
· Understand how to choose a viable research project with a view to solve a research problem
· Carry about literature review to analyze existing information and identify research gaps
· Come up with a research proposal (having an introduction, literature review and proposed methodology)

Course Code: AEE 520            	 Course Title: Automatic Control 
Course Units: 3 Units
Time: Two hours of theory and three hours of practical for 12 weeks. 

COURSE OBJECTIVES 
The objectives of the course are to

· enable students distinguish between  control architectures and understanding their respective advantages and disadvantages. 
· make students Learn how feedback is used to improve system performance, including stability, accuracy, and robustness. 
· enable students understand the roles of various components like sensors, actuators, controllers, and feedback loops. 
· enable students analyze the stability of control systems using techniques like root locus, Bode plots, and Nyquist plots. 
· make students  understand how systems respond to different inputs, both in the time domain and the frequency domain. 
· enable students learn how to model systems using differential equations and transfer functions. 
· make students use mathematical models to predict system behavior and design controllers. 


COURSE LEARNING OUTCOMES 
At the end of this course, the students should be able to:

· Explain the significance of automatic control in agricultural and engineering systems and understand its applications in various fields
· Describe the basic components and principles of automatic control systems
· Analyze linear systems using open and closed-loop transfer functions to understand their dynamic behavior and stability characteristics
· Identify different types of measuring instruments and transducers used in automatic control systems
· Discuss the fundamentals of robotics technology, including robot design, control systems, sensors, actuators

RAIN SEMESTER

Course: AEE 200             Course Title: Student Work Experience Programme (SWEP)
Course Units: 3 Units
Time: Two hours of Lectures and Three hours of Practical weekly for a total of 12 weeks 

Course Objectives:
The objectives of the course are to:
· Introduce foundational concepts of agricultural engineering, including its definitions, scope, and historical development.
· Highlight the significance of agricultural engineering in enhancing productivity and sustainability within the agricultural industry.	
· Explore the interrelationship between agricultural engineering and other engineering disciplines, emphasizing interdisciplinary collaboration. 	
· Examine the goals and challenges of farm mechanization, including economic, environmental, and technological considerations.
· Familiarize students with modern tools, especially computer-aided design (CAD), and their applications in agricultural engineering projects.

Course Learning Outcomes:
At the end of the course, the students will be able to
· Define and explain key terms and concepts related to agricultural engineering and its scope.
· Analyze the role of agricultural engineering in solving real-world agricultural problems and improving farm efficiency.
· Demonstrate understanding of how agricultural engineering integrates with other engineering fields and the broader agricultural sector.
· Evaluate the benefits and limitations of farm mechanization in various agricultural contexts.
· Apply basic CAD tools to design simple agricultural systems or components, showcasing practical engineering skills.

Course: AEE 202             	           Course Title: Workshop Practice
Course Units: 2 Units
Time: 1 hours Contact Time per Week         Location: Workshop/Classroom

Course Learning Outcomes (CLO) & Suitable Bloom Taxonomy Level relevant to the CLOs 
At the end of the course students are expected to be able to:
	
	CLOs
	Bloom
Taxonomy Level

	1
	Understand the basic principles and safety protocols of workshop practices
	2

	2
	Demonstrate proficiency in using various hand tools and machinery commonly found in workshops
	3

	3
	Apply theoretical knowledge to practical workshop projects and tasks.
	3

	4
	Evaluate and implement proper workshop techniques for tasks such as cutting, shaping, and joining materials
	6

	5
	Apply safety measures and protocols in workshop operations to prevent accidents and injuries and develop problem-solving skills through hands-on workshop projects
	3




Methods of Lecture delivery/ Teaching aids: 


Assessment of the CLOs

	CLO1
	Quizzes, tests and exam

	CLO2
	Quizzes, tests and exam

	CLO3
	Conducting practical experiment by students in a group

	CLO4
	Conducting practical experiment by students in a group

	CLO5
	Conducting practical experiment by students in a group



Mapping of CLOs to POs
	Programme Outcomes:

Course Learning Outcomes
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1.Understand the basic principles and safety protocols of workshop practices
	
	
	
	
	
	X
	
	X
	
	
	
	

	2. Demonstrate proficiency in using various hand tools and machinery commonly found in workshops
	
	
	
	
	X
	
	
	X
	X
	
	
	

	3. Apply theoretical knowledge to practical workshop projects and tasks.
	
	
	
	
	X
	
	
	X
	X
	
	X
	

	4. Evaluate and implement proper workshop techniques for tasks such as cutting, shaping, and joining materials
	
	
	
	
	X
	X
	
	
	
	
	X
	

	5. Apply safety measures and protocols in workshop operations to prevent accidents and injuries and develop problem-solving skills through hands-on workshop projects
	
	
	
	
	X
	X
	
	X
	X
	
	X
	



Expectations from Students
1. Assignments must be submitted promptly
1. Compliance to Personal Protective Equipment in the workshop
1. Engineering Dress-Code in the classroom
1. Lateness to lecture hall and disturbances would not be condoned
1. Minimum attendance is required to sit for the examination.


Method of Lecture Delivery/Teaching Aids
Digital course notes and interactive delivery of concepts
Group discussion
Interactive (Discussion method): The students are divided into different sub-groups of between five to seven students per group for effective interactions, discussions and participation.



Teaching Aids
Laboratory manuals detailing the following: topic of experiment, aims and objectives of the experiment, apparatus/equipment, preparation of the various reagents, procedure/methodology and recording of results, etc.

Course Contents or Outlines - Topics and Weeks
Topics	Week(s)
Module 1
Principles of Workshop Practices							1
Safety protocols of workshop practices						2
Module 2
Hand tools and usage								3
Module 3
Workshop Techniques for;
Cutting, Welding, Shaping and Joining						4-5
TEST 
Modules 4
Hands on Workshop Projects							6-12
Revisions
Examination/grading
Method of Grading Continuous Assessment
Continuous Assessment Test 1								15%
Continuous Assessment Test 2 (Mid –Semester Examination)				15%
End of Semester Examination								70%
Recommended Reading/Text
“Workshop Practice” by Tvet First. Macmillan Publisher, 2013.
“Workshop Processes, Practices and Materials” by Bruce Black, Routledge Publisher, 2015.


Course Code: AEE 204      
Course Title: Introduction to Agricultural and Environmental Engineering 
Course Units: 2 Units
Time: One hour of theory and one hour of practical per week

COURSE OBJECTIVES: The objective (s) of the course is/are to:
(Note: outline/bullet the objectives of the course)  
· teach students the fundamental aspects of Agricultural and Environmental Engineering;
· teach students the relevance of Agricultural and Environmental Engineering to human endeavors;
· teach students the importance of innovations in technology and engineering;
· create the awareness of sustainable development goals in students and the parts they could play in their implementation;
· teach students areas of practical applications of the knowledge of the course in the world of works
COURSE LEARNING OUTCOME 
After successful completion of this course, the student will be able to: 
· define agricultural and Environmental engineering
· state the areas of specialisation in the course
· state the relevance of the course to the national and global food security  

Course: AEE 302           	  Course Title: Statistics for Engineers
Course Units: 2 Units
Time: One  hour of lecture and one hour of tutorials per week

COURSE OBJECTIVES: The objective (s) of the course is/are to:
This course is designed to:
· Introduce engineering students to essential statistical concepts for analyzing and interpreting data.
· Develop understanding of probability theory and distribution functions, with emphasis on the normal distribution.
· Equip students with tools for making inferences through hypothesis testing and significance testing of means.
· Teach comparison of sample means in both independent and correlated/paired sample scenarios.
· Train students to construct and interpret confidence intervals relevant to engineering data.
· Provide knowledge of experimental design, particularly completely randomized designs (CRD), randomized block designs (RCBD), and factorial experiments.
· Enable students to analyze experimental data using one-way and two-way ANOVA.
· Prepare students to apply statistical reasoning and tools in engineering problem-solving and research.

COURSE LEARNING OUTCOME:
By the end of this course, engineering students will be able to:

· Define key statistical terms and explain their relevance in engineering data analysis.
· Apply probability theory and identify appropriate probability distributions for engineering applications.
· Utilize the properties of the normal distribution in modeling and interpreting real-world engineering data.
· Formulate hypotheses and carry out hypothesis tests for single and two-sample problems (both independent and paired samples).
· Perform significance testing of means and interpret p-values in the context of engineering experiments.
· Construct and interpret confidence intervals to estimate population parameters.
· Design and analyze completely randomized experiments using one-way ANOVA.
· Analyze randomized block designs using two-way ANOVA and interpret interaction effects.
· Design and evaluate factorial experiments to study multiple factors and their interactions in engineering processes
Course Code: AEE 304    	       Course Title: Basic Soil Mechanics
Course Units: 3 Units
Time: Two hours of theory and one hour of practical per week

COURSE OBJECTIVES: The objective (s) of the course is/are to:
· Introduce to the students the relevance basic knowledge of soil mechanics
· Tell the students the relevance of soil mechanics to the areas of specializations in Agricultural Engineering
· Explain the origin and compositions of soil
· Use established equations in determining the parameters in phase relationship and index properties of soil
· Analyze soil particles and classify soil using standard procedures. 
· Explain soil compaction and its relevance in real world engineering applications
· Understand basic principles of flow of water in soil and explain basic soil constants and terminologies
· Understand permeability and seepage and their applications in water engineering 
· Understand the mechanical properties of soil and apply Mohr’s Circle in soil engineering  

COURSE LEARNING OUTCOME 
After successful completion of this course, the student will be able to: 
· Explain soil mechanics and its relevance to Agricultural and Environmental Engineering  
· Explain fundamental processes of soil formation.
· Solve theoretical and practical problems in the phase relationship.
· Classify soil using different established and standard codes and procedures
· Explain basic principles of flow of water in soil, soil constants and terminologies and apply theoretical knowledge in solving groundwater problems
· Solve practical problems on soil compaction
· Understand the flow of water in soils and use soil constants in designing groundwater systems
· Apply the mechanical properties of soil and Mohr’s Circle in soil engineering problems  

Course Code: AEE 306             Course Title: APPLIED ENGINEERING THERMODYNAMICS II 
Course Units: 3 Units
Time: Two hours of Lectures and Three hours of Practical weekly for a total of 12 weeks


Course Objectives:
The objectives of the course are to:
· teach students principles and methods of heat and mass transfer (conduction, convection, radiation) as it applies to agricultural and environmental engineering
· Introduce psychrometry of moist air and its application to processes like cooling, dehumidification, evaporative cooling, drying, air conditioning etc.
· study the different concepts and principles relating to refrigerating systems and cycles
· learn about refrigerants: appropriate choice for cooling systems based on properties, environmental issues regarding refrigerants 
· explain and highlight the principle and practices of air conditioning as it applies to the design of systems for structures, plants and animals
Course Learning Outcomes:
At the end of the course, the students will be able to
Knowledge based
· understand the various principles relating to heat and mass flow with regards to agricultural engineering systems and their applications to systems and processes
· Gain knowledge the use of the knowledge of psychrometry in the design considerations and analysis of engineering systems.
· Understand and apply refrigerating systems and their principles in the design consideration and evaluation of cooling systems
· Outline basic air conditioning practices, analyze moist air properties in air condition systems and industrial applications 
Skills
· Calculate heat losses and gains due to heat flow in engineering systems
· Make calculations and or use the psychrometric chart to determine properties of moist air useful for agricultural engineering applications
· Identify various parts/designs of refrigeration and air conditioning systems and carry out performance ratings on these systems
· Understand the use or refrigerants for cooling and current environmental issues relating to them


Course: AEE 308             Course Title: Agricultural Land Surveying
Course Units: 2 Units
Time: One two hours of theory and three hours of practical/week 

Course Objectives:
The objectives of the course are to:
· Understand the different types and classes of surveys used in agricultural land surveying. 	
· Acquire proficiency in using various surveying instruments and techniques for measuring distances.	
· Gain knowledge and skills in leveling techniques. 	
· Assemble surveying equipment such as the engineer’s telescope, bubble tube, dumpy level, and automatic level. 	
· Evaluate concepts related to angles and directions. PO2, PO4


Course Learning Outcomes:
At the end of the course, the students will be able to:
· Identify and differentiate the major types and classes of land surveys relevant to agriculture, including topographic, geodetic, and cadastral surveys.
· Demonstrate proficiency in using conventional and advanced instruments-pacing, stadia, taping, electronic and photographic methods-to accurately measure distances.
· Utilize levelling tools to determine elevations, accounting for earth’s curvature and atmospheric refraction, and record observations using standard field note techniques.
· Assemble, calibrate, and apply key instruments such as the dumpy level, engineer’s telescope, bubble tube, and automatic level for various land surveying tasks.
· Interpret angular measurements including bearings and azimuths using magnetic compasses, and evaluate geospatial tools such as remote sensing, GIS, and photogrammetry for agricultural applications.


Course Code: AEE 310            	 Course Title: Farm Mechanics
Course Units: 1 Units
Time: 1 hours Contact Time per Week            

COURSE OBJECTIVES: The objective (s) of the course are to:

· introduce students to routine safety rules, dress codes and protection in workshop environment 
· take students through the basics of wood works and carpentry workshop 
· make students know how to carry out simple activities under understand concrete and masonry works.
· Know about metal works, black-smithing, welding, cutting and brazing. 
· Give students fundamental knowledge of repair and maintenance of tractors and farm machinery. 
· Let students know about practical procedures for construction of farm shop.
· Teach them on fabrication, maintenance and repair of farm field processing machines.

Course: AEE 312	Course Title: Basic Concepts in Environmental Engineering
Course Units: 2 Units
Time: Two hours of theory and one hour of practical per week

COURSE OBJECTIVES:
The objectives of this course are to:
Introduce students to the principles and importance of environmental engineering.
Expose students to the environmental impact of agricultural operations.
· Teach basic methods of soil and water conservation in agriculture.
· Highlight various forms and sources of environmental pollution.
· Equip students with knowledge of agricultural waste management and pollution control.
· Develop students’ awareness of sustainable practices and environmental impact assessment (EIA).

COURSE LEARNING OUTCOMES
At the end of the course, students should be able to:
· Describe environmental engineering concepts as they relate to agricultural systems.
· Identify environmental consequences of agricultural activities and propose appropriate solutions.
· Apply basic principles of soil and water conservation.
· Analyse causes and effects of environmental pollution and recommend control strategies.
· Appreciate the role of engineers in sustainable environmental and agricultural management.

Course Code: AEE 502             Course Title: Farm Machinery II
Course Units: 3 Units
Time: Two hours of theory and three hours of practical for 12 weeks. 

COURSE OBJECTIVES
The objectives of the course are:
· To acquaint students with the knowledge of the benefits and principles of using machinery in agriculture, including increased productivity, reduced labor, and improved efficiency. 
· To enable students identify suitable machinery for different tasks and understanding the importance of safety and environmental considerations.
· To make students learn about different power sources used in farm machinery (e.g., engines, electricity) and how they are applied in power transmission systems. 
·  To make students learn about safe operating procedures, potential hazards, and environmentally responsible practices related to farm machinery. 
· To make students learn how to choose the right machinery for specific farm operations and crop types. 
· To enable students gain practical skills in operating farm machinery and performing routine maintenance tasks. 
· To provide students with the knowledge and skills to efficiently utilize farm machinery
· To equip students with the knowledge to effectively manage farm operations, including the selection, operation, and maintenance of machinery. 

COURSE LEARNING OUTCOMES
At the end of this course, the students should be able to:
· Identify different types of agricultural tractors and understand their components.
· Analyze the hitching system of agricultural implements and evaluate the effect of hitched implements on tractor performance
· Understand the constructional features, force analysis, and design considerations of various agricultural machinery used for tillage
· Examine the principles and practices of spraying and dusting in agricultural operations
· Assess the environmental impact of farm operations


Course Code: AEE 504             	Course Title: Handling Agricultural Materials
Course Units: 3 Units
Time: Two hours of Lectures and Three hours of Practical weekly for a total of 12 weeks

Course Objectives:
The objectives of the course are to:
· Highlight important particle characteristics important to material handling such as aerodynamic properties, sieve analysis
· Introduce students to separation, cleaning and sorting concepts and principles as it applies to material handling
· teach the principle and various methods of size reduction as it applies to food processing and handling
· Introduce students to basic concepts and principles relating to devices and systems for handling agricultural produce, their various applications and important design considerations
· Help students understand the importance of good and standard factory layout for agricultural industry, the different type of layouts, flow diagrams and importance of planning the movement of people, products and by products within and beyond a factory
· Discuss and highlight environment issues relating to food processing and handling
Course Learning Outcomes:
At the end of the course, the students will be able to
Knowledge based
· Understand the importance of particle characteristics to materials handling
· Gain insight into concepts, principles and methods for separation, cleaning, grading/sorting of agricultural materials and how to determine the efficiency of such systems 
· Obtain knowledge on different size reduction devices/methods and their various principles of operations 
· Appreciate the essence of proper factory layout and the principles governing it
· gain knowledge about possible environment challenges in food processing and proper usage of by products and waste management
  
Skills
· carry out particle size analysis of agricultural materials
· Determine important design considerations for cleaning, sorting/grading and size reduction devices or systems
· Choose appropriate handling devices for agricultural products and determine standard design considerations for handling systems
· Design appropriate flow diagrams/charts for food processing operations and factory layout
· Acquire essential skills in by product and waste management from food processing operations and industries

Course: AEE 506             Course Title: Design of Environmental Control Structures
Course Units: 3 Units
Time: Two hours of theory and one hour of practical per week

COURSE OBJECTIVES
The objective (s) of the course is/are to:
· teach students the fundamentals of environmental control structures;
· teach students the environmental requirements for man, animals and plants;
· teach students the design and installation of different control structures for comfort and productivity of man, animals and plants;
· introduce the students to processes and techniques of water and waste water management;

COURSE LEARNING OUTCOME 
After successful completion of this course, the student will be able to explain the operational principles of the following:
· identifying the different environmental factors like temperature, humidity, air quality, ventilation, etc critical to the productivity of man, animals and plants;
· designing suitable control structures/systems based on the identified parameters for optimum productivity; and
· water and wastewater management

Course Code: AEE 508            	 Course Title: Irrigation and Drainage
Course Units: 3 Units
Time: Two hours of theory and one hour of practical per week

COURSE OBJECTIVES: The objective (s) of the course is/are to:
(Note: outline/bullet the objectives of the course)  
· teach students the fundamental processes in irrigation and drainage engineering;
· teach students the relevance of irrigation and drainage in water management for agriculture;
· teach students the different irrigation and drainage systems and their suitability;
· guild students on the applications of hydrologic principles to solve or mitigate environmental challenges;
· introduce students to the modelling of water management for agriculture

COURSE LEARNING OUTCOME 
After successful completion of this course, the student will be able to: 
· design, operate and maintain irrigation and drainage equipment
· manage water for agriculture and food security
· apply knowledge acquired to address food and energy challenges in developing countries.  

Course: AEE 510            	 Course Title: Farm Power II
Course Units: 3 Units
Time: Two hours of theory and three hours of practical/week 

COURSE OBJECTIVES: The objective (s) of the course is/are to:
· introduce students to tractor power transmission system
· help them understand tractor constructional features, stability analysis/mechanics of farm tractor chasis.
· introduce students to Traction theory
· help them understand the human factors in tractor design and utilization,
· know the theory and operation of the the tractor hydraulic system. 
· help students understand the Performance, operation and testing of agricultural power units.
· Teach them about tractor selection, utilization and preventive maintenance. 
· Help them understand how to estimate cost of tractorised agricultural operations.
COURSE LEARNING OUTCOME

After successful completion of this course, the student will:

	· understand tractor power transmission system

	· be able to explain tractor constructional features, analyse the stability and mechanics of farm tractor chassis.

	· Have a good knowledge of traction theory including tractor performance indices

	· understand the human factors in tractor design and utilization – ergonomics and anthropometry

	· know the theory and operation of the the tractor hydraulic system. 

	· understand the Performance, operation and testing of agricultural power units.

	· Know how to select tractor for farm operations, their utilization and preventive maintenance. 

	· understand how to estimate cost of tractorised agricultural operations.



Course Code: AEE 514            	 Course Title: Water Resources Development
Course Units: 3 Units
Time: Two hours of teaching and one hour of practical per week 
COURSE OBJECTIVES: The objective (s) of the course are to:
· Introduce students to the fundamental concepts and scope of water resources development.
· Provide knowledge of water occurrence, uses, and demand-supply dynamics.
· Examine practical methods for increasing water availability, including flood control, irrigation water management and water harvesting.
· Equip students with skills in the design, construction, operation, and maintenance of farm-water structures.
· Highlight the importance of water quality management, social, and legal aspects of water usage and water rights

COURSE LEARNING OUTCOME
After successful completion of this course, the student will:
· Understand how water resources are developed and how crop water needs are quantified
·  Describe the importance of ensuring water resources that are adequate in both quantity and quality.
· Analyse flood control systems and explain the operation and maintenance of farm ponds, dams, and groundwater systems for water quality management.
· Be able to design and carry out basic water treatment and recycling processes and identify common pathogenic agents in water sources.
· Explain the social and legal implications of water harvesting.

Course: AEE 518            	 Course Title: Mechanical Systems Analysis
Course Units: 3 Units
Time: Two hours of theory and three hours of practical for 12 weeks. 

COURSE OBJECTIVES
The objectives of the course are to: 
· enable students Learn the basics of dynamic loading, including harmonic, periodic, and general dynamic loadings, and how structures respond to these loads.
· make students Understand how to mathematically formulate the dynamic equations of equilibrium for structural systems.
· enable students study the free vibration behavior of single and multi-degree-of-freedom systems, including natural frequencies and mode shapes.
· make students analyze the response of systems to various types of forced vibrations, including harmonic, periodic, and transient loading. 
· enable students learn and apply analytical methods for dynamic analysis, such as solving differential equations. 
· enable students understand how to model different types of structures, determine natural frequencies using approximate methods, and apply vibration analysis to real-world problems. 

COURSE LEARNING OUTCOMES
At the end of the course students should be able to:

· Understand the fundamental principles of mechanical systems and their analysis.
· Apply mathematical modeling techniques to analyze mechanical systems
· Evaluate the dynamic behavior of mechanical systems under different conditions and Design and optimize mechanical systems based on analysis results
· Effectively communicate the analysis results and recommendations for mechanical systems.


Course: AEE 526            	 Course Title: Design and Research Project II
Course Units: 4 Units (L 0, T 0, P 12)
Time: Six Practical hours weekly for a total of 12 weeks 

Course Objectives:
The objectives of the course are to:
· Assist students to generate data or execute their projects by carrying out laboratory, or field works or design/development jobs
· Put students through appropriate data analysis/presentation methods and /or evaluation of projects done
· Ensure students submit and defend a research thesis with contents such as abstract, introduction, literature review, methodology, results and discussions, conclusions and recommendations
Course Learning Outcomes:
At the end of the course, the students will be able to
· Move research proposal to a viable project; understanding the processes to achieving this
· Analyze data and recognize novel and new ideas obtainable from research projects
· Attempt solving a research problem or challenge
· Come up with a research thesis in partial fulfilment of the award for a degree

Course: AEE 530           	 Course Title: Energy in Agriculture 
Course Units: 3 Units
Time: Two hours of theory and three hours of practical/week


COURSE OBJECTIVES: The objective (s) of the course is/are to:
· inspire students about the world energy crisis and the need for studying energy
· introduce students to various energy systems, their importance and utilization
· make students understand energy balance and various parameters involved.
· introduce students to various renewable energy systems, principles, conversion, generation and utilization, including their theories and application in agriculture, namely:
a) solar
b) biomass
c) wind
d) geothermal
e) hydropower
f) tidal
g) a deeper focus on solar, biomass and wind energy systems, impact on national energy demand and economic implications
COURSE LEARNING OUTCOME

After successful completion of this course, the student will:
i. understand the world energy crisis and the need for studying energy
ii.  be able to explain energy systems, their importance and utilization
iii. Have a good knowledge of energy balance and the various parameters involved.
iv. Know the theories and application of various renewable energy systems in agriculture; including the principles involved in generation, conversion and utilization, including their, namely:
a) solar
b) biomass
c) wind
d) geothermal
e) hydropower
f) tidal
v. have a deeper knowledge of solar, biomass and wind energy systems, impact on national energy demand and economic development

Course: AEE 534           	 Course Title: Rural Infrastructures Engineering Course Units: 3 Units
Time: Two hours of theory and one hour of practical per week

COURSE OBJECTIVES
The objective (s) of the course is/are to:
· teach students the rural development and integrated approach to rural development;
· teach students rural infrastructures and the problems of rural infrastructures;
· teach students rural road network and its development; and
· teach the students rural water supply and sanitation;

COURSE LEARNING OUTCOME 
After successful completion of this course, the student will be able to explain the operational principles of the following:
· how the three linked pillars of rural development: social, economic, and environmental all work together to support rural communities’ sustainability and long-term well-being.
· the pervasive issue of rural infrastructure deficits.
· rural roads and their challenges; and
· rural water supply and sanitation, the challenges and interventions


Course: AEE 536           Course Title: CROP AND FOOD PRESERVATION
Semester: Rain               Course Units: 3 units (L 2, T 0, P 3)
Time: Two hours of Lectures and Three hours of Practical weekly for a total of 12 weeks
Location: Classroom/Workshop
Course Lecturer: Prof. O. A. Aregbesola

Course Objectives:
The objectives of the course are to:
· Introduce important food preservation concepts and principles such as objectives of food preservations, factors responsible for food deterioration, concepts relating to shelf life and dating of food, good manufacturing practices (GMP), Hazzard Analysis and Critical Control Points (HACCP), hurdle technology etc. 
· Discuss traditional food preservation methods: its merits and demerits
· Introduce high temperature/heat food preservation systems/ methods such as sterilization, blanching, pasteurization and its effects on the quality of food. 
· Teach important concepts and principles in low temperature preservation systems as it relates to the design and efficiency of such systems and the effect on food quality 
· Introduce the use of food preservatives and novel methods of food preservation: their pros and cons on food preservation
· highlight peculiarities of different crop groups and considerations and methods for preserving them
· discuss and analyze packaging as a tool for food preservation and introduce various packaging materials appropriate for different food produce 
Course Learning Outcomes:
At the end of the course, the students will be able to
Knowledge based
· Understand the important concepts and principles of crop and food preservation
· Gain insight into the different methods of food preservation for different agricultural produce and their principles
· Appreciate the peculiarities of the different groups of crops and how this relates to the choice of preservation methods and management of these foods in food preservation systems 
· gain knowledge about the use of packaging as an important tool to enhance crop and food preservation
