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Minisplit Heat Pumps – Lessons From the Field 



What’s A Heat Pump? 

A device that consists of a compressor, an expansion valve, a 
refrigerant, and two heat exchangers, that uses electricity to 
move heat from a colder location to a warmer one.  
 
 
 
 
 
 
 
 
 
The advantage is in the concept of COP… 
 



What’s COP? 

In an electric heat pump, Coefficient of Performance (COP) is 
the ratio of how much energy is moved by a heat pump divided 
by how much electrical energy is put into the system. More 
efficient heat pumps have higher COPs. 

energy supplied to the space 
 
energy input to the heat pump 

COP = 



What’s a Minisplit Heat Pump? 

•  A minisplit is an electrically-driven heat pump that uses the 
outdoor air (air source) as the source from which it extracts 
heat 

•  Developed by Japanese manufacturers, minisplits use 
variable speed, inverter-driven compressors, and variable 
speed fans, to achieve high efficiency 

•  Traditionally, air source heat pumps weren’t used in 
predominantly heating climates because their capacity 
dropped off too quickly at cold temperatures, requiring 
expensive electric resistance as back-up heating 

•  Minisplits don’t need back-up heat 
•  Cold climate minisplit heat pumps are available with rated 

outputs at temperatures as low as -15˚F 



Space Conditioning with Minisplits 

•  Outdoor air is the source/sink for heating/cooling  
•  Packaged technology includes controls 
•  Reliable 
•  Ducted and non-ducted solutions 
•  Single and multizone systems 
•  Inverter-driven, highly variable systems 



Space Conditioning with Minisplits 

•  Residential systems rated outputs 9,000 to 48,000 BTU/hour  
•  Single and multizone (up to 8) systems 
•  Several types of indoor terminal units 



Space Conditioning with Minisplits 



COP vs. Temperature 

COP is dependent on source (outdoor air) temperature. The 
colder the outdoor air, the lower the COP is. 



Capacity vs. Temperature 

As with COP, heating capacity drops with decreasing outdoor 
temperature. 



Cold Climate Minisplits 

The fundamental question is: 
How do I select a minisplit that will heat my project at 
the design temperature of the location? 
 
 



Cold Climate ASHP Spec 



Cold Climate ASHP Spec 



What Is The Selection Process? 

ü Determine the design heating temperature for the location 
ü Determine the building heating load at design temperature 
ü Determine how many heating zones 
ü Decide what format(s) of indoor unit is desired (ducted or 

non-ducted)? 
 
 



Example: Non-ducted Single Zone System 

•  Design temperature 8˚F 
•  Design heating load 13,000 BTU/hr 
•  Wall cassette, single zone 

Find a unit that has at least 13,000 BTU/hr at 5˚F 



Example: Non-ducted Single Zone System 

Fujitsu  

Fujitsu also makes a single zone ducted unit with similar specs  



Example: Non-ducted Single Zone System 

Mitsubishi 



Example: Non-ducted Single Zone System 

Daikin 

Although this is nominally a 24,000 BTU/hr unit, its capacity at 
5˚F is lower than the previous nominal 9,000 and 12,000 BTU/hr 
units, and it can’t meet our design heating load 



Observations about Ducted Systems 

•  In small single zone houses we estimate a cost premium of 
$2,500 – 5,000 vs. a single wall cassette system, depending 
on if additional electric heaters are provided and what they 
cost  

•  Advantages over point source include: 
•  Quieter 
•  Very even temperature distribution 
•  Cooling throughout the house 
•  Possible integration with ventilation 
•  Filtration upgrades possible  



Observations about Ducted Systems 

•  Low external static pressure increases duct sizing 
•  Beware short return lengths and fan noise (duh Marc) 
•  Traditional concepts such as throw become challenging 
•  Cold climate products such as Fujitsu RLFC series offer 

HSPF as high as 12.2, high outputs at low temperatures, and 
lower system CFM – smaller ducts, higher supply air 
temperature 

This Fujitsu RLFC is 9,000 BTU/
hr in cooling and 15,400 BTU/hr 
at 5˚F using 353 CFM.  
The air handler can be mounted 
vertically or horizontally. 
Note access space required. 



Observations about Ducted Systems 



An Interesting Phenomenon 



Ducted Fujitsu ARU9RLF/AOU9RLFC 



Ducted Fujitsu ARU9RLF/AOU9RLFC 


