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Instructor’s Guide

	Course Title: 	Electro-Technical Officer

Module IV: 	Heat Transmission, Mechanics and Hydromechanics)
	Competence : Monitor the operation of electrical, electronic and control systems

	
	Knowledge, Understanding and Proficiency:  
Basic knowledge of heat transmission, mechanics and hydromechanics

	
	Topics: 
10. 
opic 1Heat Transfer
11. Mechanics
12. Hydromechanics

	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 Practical Assessment

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

	10 minutes
	Introduction
	· Leadership and Teamworking Skills
· Intended Learning Outcomes (ILO)
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation


	1 hour and 30 minutes



	Core Elements

	10. Heat Transfer

	Interactive-discussion of theprocess of thermal energy transfer; the methods of heat transfer; the effects of heat transfer; the processof determining the specific heat capacity of a metal; and the process of determining the latent heat of fusion of ice
	Participating, sharing insights and learning gained, asking and answering questions

	Visual Presentation






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

	4 hours
	Core Elements
	Heat Transfer – cont’n.

	Practical Exercise:
Determine the following in laboratory experiments:
· specific heat capacity of a metal
· latent heat of fusion of ice


	Practical Exercise:
Participating in practical exercise on the specific heat capacity of a metal and on the latent heat of fusion of ice
	· Exercise Sheet 
· PPE
· Heater
· Weighing scale
· Calorimeter
· Thermometer
· Temperature calibrator
· Copper bar
· Aluminum bar
· Steel bar

	20 minutes
	Conclusion
	Heat transfer
	· Recapitulation of the covered topics 
· Point of emphasis: Ask trainees to  make a generalization
	· Participating, sharing insights and learning gained
· Answering, asking
	Visual Presentation








Part D
Instructor’s Guide

	Course Title: 	Electro-Technical Officer

Module IV: 	Heat Transmission, Mechanics and Hydromechanics)
	Competence : Monitor the operation of electrical, electronic and control systems

	
	Knowledge, Understanding and Proficiency:  
Basic knowledge of heat transmission, mechanics and hydromechanics

	
	Topics: 

opic 1111111111.  Mechanics

	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 Practical Assessment

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

	10 minutes
	Introduction
	· Heat transfer
· ILO of the lesson
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation


	1 hour and 30 minutes








	Core Elements



	11. Mechanics
	Interactive-discussion of the concept of force; Newton's laws of motion; the concept of work, energy and power; bodies’ reaction in response to 
forces acting on them; and the effect of tension and compression to a material




	Participating, sharing insights and learning gained, asking and answering questions






	Visual Presentation







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

	3 hours
	
	Mechanics – cont’n.

	Practical Exercise:
Determine the effect of tension and compression to a material, in a laboratory exercise

	Practical Exercise:
Participating in practical exercise on the effect of tension, compression to a material
	· Exercise Sheet 
· PPE
· Ruler
· Weighing scale
· Calibrated weights
· Spring
· Metal sheets
· Rubber sheets
· Plastic sheets
· Wood sheets
· Ceramic sheets
· Strain gauge
· Digital multi-meter
(Ohm-meter function)

	20 minutes
	Conclusion
	Mechanics
	· 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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Instructor’s Guide

	Course Title: 	Electro-Technical Officer

Module IV: 	Heat Transmission, Mechanics and Hydromechanics)
	Competence:Monitor the operation of electrical, electronic and control systems

	
	Knowledge, Understanding and Proficiency:  
Basic knowledge of heat transmission, mechanics and hydromechanics

	
	Topics: 
12. 
opic 1Hydromechanics

	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 Practical Assessment

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

	10 minutes
	Introduction
	· Mechanics
· ILO of the lesson
	· Review of previous lessons
· Presentation of the ILO
	Participating, sharing insights and learning gained, asking and answering questions
	Visual Presentation


	1 hour and 30 minutes



	Core Elements


	12. Hydromechanics

	Interactive-discussion of the Pascal’s and Bernoulli’s principles and their applications onboard ship








	Participating, sharing insights and learning gained, asking and answering questions


	Visual Presentation




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

	3 hours
	
	Hydromechanics – cont’n.

	Practical Exercise:
Determine the effect of pressure, temperature and flow rate in hydraulic systems,  in an experiment


	Practical Exercise:
Participating in practical exercise on the effect of pressure, temperature and flow rate in hydraulic systems
	· Exercise Sheet 
· PPE
· Pressure calibrator
· Temperature Calibrator
· Laboratory hydraulic pump setup with tank
· Flow meters
· Pressure meters
· Thermometers
· Orifice plates / flow restrictors
· Control valves

	20
minutes
	Conclusion

	Hydromechanics
	· 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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