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Features

Balance Point Calculator
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Balance Point Calculator

ï Balance point is the outdoor temperature where the heat load matches 

the heat pump output

ï Heat pump systems are really two heating systems, a primary system and 

a secondary system

ïWhen the outdoor temperature is above the balance point, the heat pump 

heats the home by itself (the primary heat system)

ï Below the balance point the heat pump output is not enough to heat the 

home, additional heat is required from a secondary heat system

ï The Toolkit calculates the balance point in a virtual balance point diagram, 

maximizes heat pump run-time and allows you to test performance after 

installation
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Balance Point Calculator

Heat pumps with gas furnaces as secondary heat:

ï Primary heat pump systems and secondary gas systems donôt run together

ïOnly the gas furnace runs below the balance point due to the physical 

arrangement and operating temperature limits of the equipment

ïYou only need some of the toolôs features to when you have a gas furnace 

as the secondary heat system, balance point identification and 

performance testing
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Balance Point Calculator

Heat pump with electric furnace as secondary heat:

ï In this configuration the primary and secondary systems do run together, 

so these systems benefit from all of the features of the tool.

ï The balance point is the outdoor temp where the resistance heat  is 

combined with the heat pumpôs output, the secondary system 

supplements the primary system.

ï The goal is to choose equipment and adjust controls to limit the use of 

secondary heat above the balance point and provide the correct amount of 

supplemental heat below the balance point.
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Å Balance Point Calculator

Å Supplemental Heat Calculator
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Supplemental Heat Calculator

When the outdoor temperature dips below the balance point:

ï The heat pump output becomes insufficient to heat the home

ï Secondary (electric resistance) heat runs in combination with the primary 

(heat pump) heat to produce enough heat for the home

ï In this state, the secondary heat system is referred to as supplemental 

heat
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Supplemental Heat Calculator

Supplemental Heat (secondary electric resistance system):

ï Total output is usually made up of several separate resistance heat 

elements wired together into one large element 

ïWe need to take advantage of that fact to obtain the rated performance 

and efficiency of the heat pump
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Supplemental Heat Calculator

Staging Supplemental Heat:

ï The need for supplemental heat starts out small at the balance point and 

increases as the outdoor temperature drops

ï Individual Kw circuits should be brought on in stages 

ï Controls should turn on Kw circuits from small to large

ï First stage is limited to 5Kw max

ï The supplemental heat Kw requirement is smaller than the total Kw rating 

of the secondary heat system
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Supplemental Heat Calculator

This tool is used to: 

ï Target the ideal Kw rating of supplemental heat

ï Provide information in report form

ï Assist with choosing equipment and controls, determine settings.

ï Minimize the use of the secondary heat system

The Goal 

ï Provide enough supplemental heat to achieve heat pump performance 

throughout 90% of the hours the system will heat the home before

switching the heat pump off and relying solely on the secondary 

(backup/emergency) heat system.
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Å Balance Point Calculator

Å Supplemental Heat Calculator

Å Back-up Heat (Emergency Heat) Calculator
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Backup Heat (Emergency Heat) Calculator

The Secondary System 

ï Electric resistance heat supplements the heat pump only until conditions 

dictate that the primary system has to switch off 

ï At this point the full amount of Kw in the secondary system is turned on

ï The secondary system is now referred to as backup heat (or emergency 

heat)

ï This tool calculates the total Kw rating for the backup (secondary) system
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Backup Heat (Emergency Heat) Calculator

ï This tool does not identify the temperature at which the primary system 

should stop operating and the secondary system should take over (low 

temperature cut-out setting), that is dependent on more variables than the 

tool is designed for.

ï This tool does target an outdoor temperature (low temp cut-out) that will 

help ensure that the primary heat pump system continues to operate, with 

or without supplemental heat, through 90% of the homeôs heating hours

ïConsult the manufacturerôs instructions for more info on low temperature 

operational limitations
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Å Balance Point Calculator

Å Supplemental Heat Calculator

Å Back-up Heat (Emergency Heat) Calculator

Å Heat Pump Performance Testing
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HVAC Performance Toolkit ïHeat Pump Tool
Features

Heat Pump Performance Testing

The Testing Procedure 

ï Very similar to the (hopefully familiar) furnace performance test 

ï Record pressure and temperature measurements 

ï Fill in the tabs to determine the heat pumpôs air flow and capacity

ï The secondary heat system must be disabled during this test

ï The tool has several parts, each part has a report with performance chart

ï The final report shows actual performance compared to rated performance

ï Make changes as needed to airflow, refrigerant charge or controls to 

achieve maximum performance and re-test as needed
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First start a new job.   The job type is Air Source Heat Pump.
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The first tab is Air Source Heat Pump.
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This page is auto filled by using the AHRI 

Reference number that you entered.
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This page is auto filled by using the AHRI 

Reference number that you entered.



21

Now the Air Source Heat Pump Tab is completed.  Go to the Reports Tab 

and View the Air Source Heat Pump Tab Report.
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Air Source Heat Pump Tab Report

This report is a preliminary look at the targets we aim for to 

achieve the rated seasonal performance of the heat pump.

Due to the nature of equipment choices, the available 

equipment may miss the targets in the report. 

The report includes charts for plotting the performance of 

various equipment choices.
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Confirm the heat load information was entered correctly
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Confirm the AHRI performance data matches the manufacturerôs 

performance data
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This report supplies preliminary information found in a 

Balance Point Diagram. The information for system design 

including secondary heat equipment and control choices.
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This section shows the target output and combination of the primary and 

secondary systems at different critical outdoor temps.

For more information and expanded data see the next page of the report.
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Page 2 of this report shows the 

heating load at different outdoor 

temperatures, and has the number of 

annual heating hours at each 

outdoor temperature.  

Note:  The tool will suggest the heat 

pump runs deep into cold outdoor 

temperatures and contributes to the 

heating of the home through 90% of 

the heating hours for the year.
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After you have reviewed the Air Source Heat 

Pump Tab Report go to the Electric 

Resistance Tab.  

When entering Stage 1 Strip Heat kw, only 

enter the kw that is stage 1.  

When entering Stage 2 Strip Heat kw, only 

enter the additional strip heat that is added 

by stage 2. 

When entering Stage 3 Strip Heat kw only 

enter the additional strip heat that is added 

by stage 3.
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Now the Electric Resistance Tab is completed.  Go to the Reports Tab and 

View the Electric Resistance Tab Report.
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This report shows the performance 

of the proposed system with metrics 

like; heating load, heat pump 

capacity, electric resistance kw, 

equipment cfm; and temperature rise 

(delta T).
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In this example when the outdoor temp reaches 37° and the heat pump can no longer provide the 

all of the Btu need.  It then adds the first stage of electric resistance.

When the outdoor temp reaches 28° , the heat pump plus first stage electric resistance can no 

longer provide the all of the Btu need.  It then adds the second stage of electric resistance.
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When the outdoor temp reaches 12° the heat pump plus first and second stage electric resistance 

can no longer provide the all of the Btu need.  It then adds the third stage of electric resistance.

Note the requirement for extra airflow.
When the outdoor temp reaches 2° the heat pump is at the cutoff temperature.
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After you have reviewed the Electric 

Resistance Tab Report go to the Heat Pump 

Testing Tab after the heat pump has been 

installed.  When testing the heat pump make 

sure that the electric resistance heat is not 

on.


