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Update: (Un)Satisfaction with 30 Heat Pump & AC Brands 
 

Figure 1 and 2 show recent consumer satisfaction ratings of heat 
pumps and air conditioners by Furnace Compare, an independent 
organization established in 2002. Originally focused on furnaces, 
it now rates heat pumps, air-conditioners, water heaters and stoves. 
A previous edition of this newsletter (Vol. 6, No.2) presented 
results of the top-rated heat pumps in a different format. This 
recent update shows results for 30 brands that received the largest 
number of customer ratings. Note: Furnace Compare uses the 

term “Unsatisfied” rather than “Dissatisfied”. 
 

 

 
Results indicate customers are generally unsatisfied with most 
equipment and are neutral with a few manufacturers. Only two 
heat pump manufacturers rate above an average of 3 on the 1-5 
scale. Mitsubishi heat pumps had the highest rating at 3.7/5 with 
20 responses but the lowest rating for its air conditioner at 1.0/5 
with only 4 ratings. Coleman heat pumps had the other 3+ rating 
at 3.1/5 with a larger number of ratings at 77. 
 

Goodman products, which are widely sold online, had the largest 
number of ratings for heat pumps (536) and air-conditioners (736). 
Goodman had a middle of the pack rating for its heat pumps (2.5/5) 
and lower than average for air-conditioners (2.0/5). There does not 
appear to be an advantage to purchasing what formerly were 
considered premium brand heat pumps such as Trane/American 
Standard, Carrier, and Lennox since they have similar ratings to 
Goodman.  The same is true for premium air-conditioners which 
were below or nearly the same as all products in the surveys.  
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Figure 1. Heat Pump Ratings

and Number of Ratings

Number of Ratings Rating

Very

UnSatisfied

1

Very

Satisfied

5

Somewhat

UnSatisfied

2

Somewhat

Satisfied

4

Neutral

3

0 100 200 300 400 500

1.0

3.1

2.5

1.8

2.3

2.6

2.6

2.2

2.5

3.0

2.2

2.7

2.1

2.6

1.7

2.3

2.0

2.3

2.7

2.2

1.7

2.2

2.2

2.2

2.2

2.0

0 1 2 3 4 5

Mitsubishi

Arcoaire

Frigidaire

Sears

Maytag

Weatherking

Coleman

Ducane

Janitrol

Luxaire

Payne

Armstrong Air

Gibson

Comformaker

Bryant

Heil

American Std.

Amana

Tempstar

Rudd

Lennox

York

Carrier

Rheem

Trane

Goodman

Figure 2. Air Conditioner Ratings
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Outside the Loop is a revival of a newsletter originally devoted 

to ground source heat pumps. This version is expanded to the 

larger HVAC industry to provide alternative perspectives to 

publications that depend on advertisement for financial 

support. The editor is a frequent contributor to the ASHRAE 

Journal and is author and co-author of two widely sold 

ASHRAE publications, HVAC Simplified (2006) and 

Geothermal Heating and Cooling (2014).  
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Previous issues available at www.geokiss.com. 
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distribution list. 
 

NCI Performance Certification: Unsatisfation to 

Satisfaction 
Note: The National Comfort Institute provided no financial 
incentive or assistance in writing this article. In my opinion, the 
services they offer are increasingly important. 
 

The unsatisfaction revealed in the Furnace 
Compare data is a result of a variety of reasons. 
Installation cost is often one but not addressed 
here. Poor performance is the issue and primary 
factors influencing poor operation are: 
 

1. Advertised performance is provided at 
idealized conditions. 

2. Poor installation practices and equipment 
malfunction. 

 

Item 1 can be dealt with by reputable installers and 
designers that correct equipment performance to 
indoor and outdoor design conditions at the site 
(see following article). Item 2 is much more 
complex and will be discussed first. The 
measurement of performance in the field and 
deducing faults is challenging. The high level of 
unsatisfaction shown in Figures 1 and 2 seems to 
indicate that appealing to the installing contractor 
or manufacturer is less than effective. 
 
The National Comfort Institute (NCI) has 
developed both residential and commercial HVAC 
system performance certification programs. The 
goal of the programs is to measure installed 
equipment performance using thorough 
procedures so that faults can be identified and 
corrected. NCI championed the development of 
ASHRAE Standard 221-2020 which provides 
details of the test measurement and scoring 
method. 
 
The tests procedure entails the measurement of 
inlet and outlet air flows, air temperature and 
enthalpy (using wet bulb temperature, relative 
humidity, or dew point temperature), and power 
input. Measurement points are at the immediate 
unit air inlet and outlet (to identify equipment 
performance) and at outlet points throughout the 
building (to identify air distribution system 
performance). NCI provides system performance 
training, certification and measurement 
equipment. 

As previously highlighted in this newsletter (Vol. 5, No.3, p. 4), NCI certified 

professionals found the average performance of 819 HVAC systems was only 

48% of specified performance and average equipment performance was only 

70% of specified values. Repairs were made to 462 of the systems and system 

performance was raised to 83% and equipment performance to 93%. 
 

The results of this survey along with the high levels of unsatisfaction identified in 
the Furnace Compare data indicate widespread HVAC equipment deficiencies are 
prevalent. Post-installation and periodic performance measurement will provide 
economic benefits in many cases. Building owners can perform preliminary 
checks on systems to determine if more detailed NCI certified system 
performance testing is warranted. (See Vol. 5, No. 4.)  
 

Snake Oil/Fake News/Malarky Decipher Tool for ASHPs & ACs 
 

As the number of heat pump and air-conditioner seasonal and integrated part-load 
HVAC efficiency values proliferate, it is increasingly difficult to compare 
options. Lengthy and obtuse documents dictate how seasonal or integrated part-
load efficiencies are to be calculated but downplay performance when it’s really 
hot or cold. Values of total cooling capacity and EER at 95°F outdoor air 
temperature (OAT) have minimal impact on ratings and cannot always be easily 
found. More difficult to find is heating capacity at 17°F OAT.  
 

A revised program (AAHPCorrector20.xls) has been updated to adjust equipment 
performance to conditions likely to occur in the field.  The program corrects for 
outside air temperature, indoor air temperatures, air flow rate, air filter loss, 
external static pressure (ESP), indoor fan wire-to -air efficiency, split system line 
set loss for lengths, and heating mode defrost reverse cycle (but not tempering 
heat) penalties.  Currently, the only certified published rating points are heating 
capacity (HC) and COP at 17°F OAT and 47°F OAT and total cooling capacity 
(TC) and EER at 95°F OAT.  All other reported rating values are seasonal and 
intertwined with gross building load assumptions and idealized outdoor air 
temperatures. SEER, HSPF, IPLV, IEER and SCHE cannot be corrected to actual 
performance at other conditions. AAHPCorrector20.xlsx is available at 
www.http://geokiss.com/free-design-software/. 
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HeatCap17 21.6 kBtu/h CoolCap95 34.9 kBtu/h

COPHeat17 2.64 W/W SenCap95 27.6 kBtu/h

RatedAFh 1,200 cfm EERCool95 13.0 kBtu/W-h

AuxHeat 3.0 kW Read Me RatedAFc 1,200 cfm

ActIATh 72 °F Read Me ActIDBTc 75 °F

ActAFh 1,100 cfm ActIWBTc 63 °F

ActAFc 1,200 cfm

ActOATh 20.0 °F ESP 0.3 in. w.g. Read Me

DPFilter 0.3 in. w.g. Read Me ActOATc 100 °F

Capacity FanEff 30% Read Me

CfHCIAT 0.995 UnCorHC Capacity

CfHCAF 0.990 22.1 LineLgth 50 ft Read Me CfTCWBT 0.943

Power CFLL 1.02 CfTCOAT 0.980

CfCOPIAT 1.021 CfTCAF 1.000

CfCOPAF 1.020

Fan Heat Power

CfFanH 0.18 kW CfKWWBT 0.996

CfKWOAT 1.021

HeatCap 21.9 kBtu/h CfKWAF 1.000

COPnoFan 2.80 W/W Fan Heat

PowerHPh 2.47 kW CfFanC 0.17 kW

COPHeat 2.60 W/W

CoolCap 30.9 kBtu/h

Capacity 1.2% SenCap 25.2 kBtu/h

COP -1.7% kWnoFan 2.7 kW

EERnoFan 11.4 Btu/W∙h

TotalHeat 32.1 kBtu/h PowerHPc 2.90 kW

PowerNet 5.47 kW EERCool 10.7 Btu/W∙h

COPNet 1.72 W/W

Capacity -11.3%

EER -18.0%

Table 1. Air-to-Air Heat Pump (and Cooling Only Unit) Correction Program

Including Electric Auxilary Heater

Output (not including Aux. Heat)

Line Length Correction Factors

Design Outdoor Air Temperature

Heating Mode Correction Factors

Filter Losses and Fan Efficiency

HC and COP Change vs. HC & COP@17°F

Heating ratings at 17°F are corrected for 

outdoor & indoor air temperature, air flow 

rate (AF), external static pressure (ESP), air  

filter pressure drop, and defrost effects. 

Cooling ratings at 95°F are corrected for 

outdoor temperture, indoor dry & wet 

bulb temperatures , air flow and filter PD.

AHRI Ratings at 17°F OAT Ratings at 95°F OAT & 80/67°F RAT

Heating Mode Cooling ModeInput Cells Output Cells

Design Room Conditions

Output at Actual OAT

TC and EER Change vs 95°F

Cooling Mode Correction Factors

Design Outdoor Air Temperature

Design Rooms Conditions



A Fairy Tale: Higher Cost WS Heat Pumps are More Efficient  
 

Advanced compressor technologies are being widely used to 
elevate the rated efficiencies of water-to-air heat pumps 
(WAHPs). These are the same techniques used to boost air-source 
heat pump (ASHP) SEER and HSPF. Three part-load capacity 
adjustment techniques are used with scroll compressors. 
 

1. Low-stage capacity is achieved by lifting a ring with a 
solenoid valve inside the hermetic casing to allow suction 
gas to enter the scroll through ports closer to the center 
discharge port. 

2. Part-load capacity is achieved by “digitally” lifting 
(modulating) the stationary scroll off the rotating scroll 
to allow refrigerant to leak back into the suction inlet. 

3. Variable part-load capacity is achieved with a variable-
speed motor that drives the scroll, often at much higher 
rotational speeds than a single-speed compressor. 

 

All of these technologies require more complex controls and add 
potential points of failure to the scroll compressor manufacturer’s 
mantra; “They wear in – not out”. The fundamental efficiency is 
not improved as noted by the fact that full-load performance is 
typically lower than single-speed compressors when all test 
conditions are equal. Higher rated part-load efficiencies are 
achieved via loopholes in the rating standard 
(ISO/ANSI/AHRI/ASHRAE 13256-1). 
 

The primary loophole in Standard 13256-1 is that the power 
required to circulate air and water through the distribution 
networks and filters is set at zero. Capacity improvements made 
by elevating air and water flows are not adequately penalized and 
the added fan heat is not deducted from the cooling capacity. Also, 
the negative impacts that accompany higher air flows of reduced 
dehumidification in cooling and colder air delivery temperature in 
heating are not considered. 
 

Heat pumps with advanced technology compressors will: 

• Be more expensive 

• Be more difficult for a $25/hour technician to service 

• Contain components (i.e. circuit boards) less likely to be 
available locally and/or after the warranty period expires 

• Be more likely to require service or earlier replacement than 
ones with single-speed “wear in-not out” scroll compressors 

 

Therefore, advanced compressor technology heat pumps must 
offer a significant reduction in energy savings to offset the 
potential issues listed above. A tool is needed to compare heat 
pump performance at equivalent air and water flows and to 
conditions typical of actual installations. The program 
WAHPCorrector20.xlsm will be used to correct three of the 
product lines shown in Table 2 to 400 cfm/ton, 3.0 gpm/ton, 
75/63°F EAT, 86°F EWT, 30% fan/motor efficiency, and a 
combined filter and duct loss of 0.7 in. w.g. 
 

 

Figure 3 is a bar graph of rated nominal (cfm/ton) air flow rate on 
the horizontal axis and the vertical axis displays the rated EER at 
86°F for several units from three of the Table 2 product lines. Note 
the nominal air flow rate trends higher for the higher rated 
machines. Water flow rate for each unit is listed to the right of each 
bar. Full load ratings are shown in blue and part-load in red. 

 
 

Figure 4 is a graph of rated EERs (blue) and EERs corrected (red) 
to 400 cfm/ton and 3.0 gpm/ton. Note the full load EERs for the 
single speed heat pumps are generally higher than the variable-
speed and digital heat pumps and equivalent to the part-load EERs 
of the digital. The variable-speed part-load EERs are high. Note 
the air coils are sized to handle the full-load compressor capacity 
which is three to four times the part-load compressor output. 
Dehumidification is likely to be compromised. 

 
 

If my 28-year old heat pump dies before I do, the new one will 
have a single-speed “wear in-not out” scroll compressor. 
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Itemized Costs: Follow the Money to Find Inflated Cost                       
 

Two former University of Alabama ME graduates designed a very 
successful surface water source heat pump (SWHP) system in east 
central Alabama. Wesley Sherer, PE (Sherer Consulting 
Engineers, Orange Beach, AL) and Barbara McCrary, PE (HHB 
Engineers, Prattville, AL) teamed up on the design of a 70-ton 
system at a community college resource center in a 15 ft. deep lake 
as shown in Figure 5 and 6. The general contractor provided an 
itemized mechanical system cost. Results provide clues to why 
sales engineers may drive nicer cars and live in more expensive 
homes than design engineers and trade personnel that perform 
mechanical and ground/surface water heat exchanger installations. 
 

Figure 5 Community College Resource Center and Lake Coil 

 

Complete ASHRAE Journal article from April 2018 can 
viewed at: 
http://geokiss.com/wp-
content/uploads/2018/06/SUSCCLakeLoop4-18.pdf 
 

As shown in Table 3 
 

• The 23 water-to-air heat pumps and two cooling-only mini-
splits cost was $151,000 (≈ $6500 for a 3-ton WAHP). 

• Controls cost was $81,000 ($1157/ton)  

• The SWHP heat exchanger cost was $90,000 ($1286/ton) 
 

In spite of the high controls and equipment costs, the final system 
costs were actually less than recent boiler-cooling tower WSHP 
projects at the community college. In many cases the cost of the 
lake or ground loop has been the prime target for cost cutting 
measures. If itemized cost information like Table 3 is provided 
during the design phase and published after construction, much 
more prudent decisions can be made to ensure HVAC system 
quality and high performance at affordable costs. 
 

Cost savings could have been realized by purchasing the water-to-
air heat pumps (WAHPs) from an on-line source at less than half 
the Table 3 price. These less expensive WAHPs had a much higher 
Furnace Compare satisfaction ratings (OTL Vol. 6, No. 2, Figure 
1, Geo Heat Pump #2) than the installed WAHPs. Additional cost 
savings could be realized by evaluating the need for an $81,000 
control system for such a small relatively simple building. 
 

Figure 6 Community College 70-Ton SWHP Heat Exchanger 

 
Table 3 Itemized Component Cost for 70 SWHP System in Alabama 
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