ELECTRO-TECHNICAL OFFICER (ETO) COURSE                                          	PART D: INSTRUCTOR’S GUIDE
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Instructor’s Guide
	Course Title: 	Electro-Technical Officers’ Course


Module XII: 	Marine Refrigeration and Air-Conditioning Systems
	Competences: 
· Monitor the operation of automatic control systems of propulsion and auxiliary machinery
· Maintenance and repair of control and safety systems of hotel equipment

	
	Knowledge, Understanding and Proficiency:  
· Preparation of control systems of propulsion and auxiliary machinery for operation
· Carrying out safe maintenance and repair procedures
· Detection of machinery malfunction, location of faults and action to prevent damage

	
	Topics: 
40. 
oMarine Refrigeration and Air-Conditioning Systems
40.1 Principles of Refrigeration
40.2 Heating, Ventilation, and Air-Conditioning
40.3 Maintenance and Repair

	No. of Trainees:  Twelve (12) Trainees
	Learning Outcomes:  At the end of the lesson, the trainees should be able to:
       Refer to Part C Course Syllabus for the Intended Learning Outcomes

	Class Layout: U-shaped for theoretical part only
	Assessment:Written and PracticalAssessment

	Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	10 minutes
	Introduction
	· Ship’s Communication Systems and Bridge Navigation Equipment
· Intended Learning Outcomes (ILO)
	· Review of previous topics
· Presentation of ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation

	2 hours




	Core Elements

	40. Marine Refrigeration and Air-Conditioning Systems
40.1 Principles of Refrigeration
	Interactive-discussion of theprinciples of refrigeration and the function of each component of the refrigeration system
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation




	

Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	6 hours



	Core Elements
	Principles of Refrigeration – cont’n.
	Practical Exercise:
Monitor the safe working parameters of refrigeration systems

	Practical Exercise:
Participating in practical exercise on the safe working parameters of refrigeration systems
	· Exercise Sheet 
· Refrigeration Trainer


	2 hours

	
	40.2 Heating, Ventilation, and Air-Conditioning









	Interactive-discussion of the purpose of heating, ventilation, and air-conditioning; and the function of each component of the HVAC system
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation


	6 hours




	
	40.3 
	Practical Exercise:
Monitor  the safe working parameters of the HVAC system

	Practical Exercise:
Participating in practical exercise on the safe working parameters of the HVAC system
	· Exercise Sheet 
· Refrigeration Trainer



	3 hours and 30 minutes
	
	40.4 Maintenance and Repair
	Interactive-discussion of the maintenance and repair procedures of the HVAC system
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation



	10 hours
	
	
	Practical Exercise:
· Perform maintenance and repair procedures
· Detect faults involving electrical and mechanical
· Perform troubleshooting techniques leading to repair
	Practical Exercise:
Participating in practical exercise on maintenance and repair procedures, faults involving electrical and mechanical and troubleshooting techniques leading to repair
	· Exercise Sheet
· Refrigeration Trainer
· PPE
· Insulated Pliers
· Digital Multi-meter
· Refrigerant
· Cylinder Weighing Scale



	

Time
	Phase
	Content
	Instructor-led Activity
	Student Learning Activity
	Instructional Materials Used

	
	
	Maintenance and Repair – cont’n.
	
	
	· Refrigerant
· Manifold Gauge 
· including hoses and fittings
· Square Ratchet
· Vacuum Pump
· Recovery Unit including Recovery Cylinder
· Refrigerant Leak Detector
· Flaring Tool Set

	20 minutes
	Conclusion

	· Principles of Refrigeration
· Heating, Ventilation, and Air-Conditioning
· Maintenance and Repair 
	· Recapitulation of the covered topics 
· Point of emphasis: Ask trainees to  make a generalization
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation 
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