
Heat Pumps 

A Crash Course 



Keith O’Hara 
Eco	Performance	Builders 

•  Home	Performance	all	electric	retrofits 

•  General,	HVAC,	and	Insulation	contractor 

•  Design/Build/Commission 



All Electric High Performance Retrofits	
All	electric	home	
performance	retrofits 



Goals:	
•Great	indoor	air	quality	
•Comfort	
•Efficiency	
•All	electric 



Barriers:	
•Our	housing	stock	
•Is	leaky	
•Is	poorly	insulated	
•Has	terrible	duct	systems	
•Some	has	knob	and	tube	wiring	
•A	lot	have	asbestos	ducts	
•Need	the	air	handler	relocated	
•Has	small	crawlspaces	
•Has	small	attics	



Barriers	continued:	
•Space	for	equipment	and	return	
•Space	for	outdoor	units	
•Heat	pump	water	heater	location	&	noise	issues	
•The	HVAC	industry	is	largely	unaware	of	how	poorly	
their	equipment	performs	
Panel	capacity	and	space	



Design 

We need a layout 

Window type and size 

Wall, attic and floor R-values 

Orientation 

Shading 

Climate zone 

Blower door 

Smaller is better 





Great Mechanical Design Without an Audit 



Installation and Commissioning Goals 

Make targets for the install team 

 Zero Duct Leakage 

 10% per room airflow targets 

 5% overall airflow targets 

 5 pascal pressure in rooms 

 3 degrees 

Air leakage targets 

Noise 

Delivered performance 



State of the Industry 

CEC Study on Delivered Performance 



Not Intuitive Quality 



Performance Factors 



Snap Shot Commissioning 



Commissioning 



Delivered Performance 



Commissioning 

87%78 



Commissioning 



There	are	a	lot	of	houses 

They’re	all	different 

None	were	designed	for	us	to	fix	them! 





HVAC	Systems 



Energy Losses	



Multi Zones	



Ductless Systems	



Ducted	Mini	Splits	Work	Best	in	Most	Cases	

Ducted	Heat	Pump 



Duct Location  Considerations	
Duct	locations 

•  Attics	with	buried	ducts 

•  Ducts	as	short	as	possible 

•  Sealed	crawlspace 

•  Ducts	always	as	short	as	
possible 



Short	Ducts 



Air	Sealing	Before	and	After	





Simple	Filtration	



Home Ventilation	
Minimum	standard 

•  Continuous	running	low	flow	bath	
fan(s) 

•  Ducted	range	hood	with	good	flow	
and	low	noise 

The	best		solution 

•  Balanced	HRV/ERV	ducted	to	
bedrooms	and	bathrooms 



Equivalency	Calculator	 

6lbs	leaked	r410a 

= 

Driving	a	commuter	car	16,000	miles 







Equivalency	Calculator	 

6lbs	leaked	r410a 

= 

Driving	a	commuter	car	16,000	miles 

Refrigerant leaks and how to minimize them 



Making Flares 



Ultrasonic Leak 
Detector 



Refrigerant Leak  

Detector 



FLARE CONNECTIONS 
•  Three main issues 

•  Flare connections are difficult  to install correctly and 
test 

•  Technicians aren’t trained on how to install and/or 
test them 

•  500 PSI 
• Hot and cold 
• No accountability 



Why Is It Compicated??	
•  Smaller	ducts	to	fit	in	the	space	and	lose	less	energy 

•  Less	air	=	one	central	return 

•  Lower	watt	draw 

•  Low	noise 

•  Comfort. 
•  Less	energy	usage 

•  Lower	equipment	cost	and	easier	to	purchase 

•  Less	grid	impact 

•  Air	sealing	and	insulation	is	fantastic	load	shifting	
battery	

•  Panel	space	/	capacity	


