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	Course Description:
	Designed to familiarize participants with fundamentals of common residential central space heating systems. Course includes a discussion of the oil and gas combustion process, chimneys, appliance types, operating and safety controls, electricity, and fuel delivery. 

	
	

	Textbook:
	N/A

	
	

	Prerequisites
	None

	
	

	Course Length:
	24 hours

	
	

	Course Outline:
	


· Day 1
· Why we work on heating systems

· safety

· reliability

· energy conservation

· PA field standards



· Combustion basics

· combustion triangle

· incomplete combustion

· heat value of fuel 

· combustion by-products
· Heating system efficiency ratings

· on- and off-cycle losses

· steady state efficiency

· annual fuel utilization efficiency

· seasonal efficiency



· Introduction to heating system sizing
· Chimneys and flues

· function of a chimney

· chimney components




· draft

· inspection and assessment

· physical problems

· effect of house depressurization

· Appliance identification



· Types of distribution systems

· air (gravity or forced)

· water (hydronic)

· steam

· function of heat exchanger

· Day 2



· Review and quiz

· Oil furnaces and boilers

· fuel, piping, and boilers

· burner

· combustion chamber

· heat exchanger

· safety controls

· draft controls 

· safety and efficiency improvements
· Gas furnaces and boilers

· Fuel, piping, and gas valve

· atmospheric burners

· primary and secondary air

· dilution air and draft diverters

· safety and efficiency improvements

· Operating controls

· thermostats and anticipators

· fan controls

· aquastats

· boiler limit controls

· circulator controls

· Day 3



· Distribution systems

· hot air  

· supply and return ducts 

· potential problems and improvements

· hot water 

· two pipe system and components

· series loop system and components

· potential problems and improvements

· steam

· one pipe system and components




· two pipe system and components

· potential problems and improvements

· Day 4
· Review and Q&A

· Final (written and lab tests)
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