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This training was developed by Center for Energy and Environment (CEE) under 
contract with the State and is made available for educational purposes only.

This material was prepared with funding from the Department of Commerce, but 
the content does not necessarily reflect the views of the State and should not be 
construed as its endorsement.

Any third-party use, redistribution, or adaptation of this content is at the sole 
discretion and risk of the user. CEE makes no warranties regarding the accuracy, 
completeness, or applicability of this content outside its original scope or 
jurisdiction.

Users are solely responsible for ensuring compliance with local laws, codes, and 
program requirements.
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This training was developed by 
The Minnesota Air Source Heat 
Pump (MN ASHP) Collaborative 

The MN ASHP Collaborative is a 

statewide initiative dedicated to 

advancing the adoption of energy-

efficient air source heat pumps.
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Leading the 
Charge ï

Why Minnesota is 
transforming the HVAC 
market with air source 
heat pumps
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Why are utilities focused on 
heat pump technology? 

Utilities and the state want energy savings for 
their goals.

Heat pump technology offers a strong solution

ÁEnormous energy saving potential

ÁDemonstrated cold-climate performance

ÁValuable customer benefits

ÁDual fuel applications reduce peak demand
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Our focus is on dual 
fuel applications

ÁBenefits for natural gas customers
Á Fuel choice flexibility

ÁBenefits for delivered fuel customers
ÁOperational cost savings
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What is the trend in 
the market?

ÁOver half of surveyed HVAC 
contractors saw an increase in ducted 
heat pump sales in the last few years.

ÁOver 70% of surveyed HVAC 
contractors expected ducted heat 
pump sales to increase over the next 
5 years.
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Heat pumps are already trending
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Popularity of Google search term "heat pump" in Minnesota

Source: https://trends.google.com/trends/explore?date=today%205-y&geo=US-MN&q=heat%20pump 
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Stay on the leading edge!

Near term value:

Á Practical tips to properly design and configure 

equipment to meet customer expectations

Á Differentiation for your business

Longer term value:

Á Higher margins for heat pump installs

Á Happier, more comfortable customers

This training is better with you! Share your expertise and 

ask questions for everyone to get the best experience.
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What is the value for 
your customers?

ÁHighly efficient technology for home 
heating and cooling

ÁStackable rebates and financing options 
to offset installation costs

ÁFavorable electric rates to reduce 
operational costs

ÁFully replaces the air conditioner and 
pairable with auxiliary heat for year-round 
comfort



Getting ready for a future with 
more heat pumps
Dual fuel air source heat pumps are the future of HVAC in Minnesota

Year-round 
comfort for 
customers

Economic 
solutions for 
homes with 

delivered fuels

Practical 
upgrade for 
homes with 
natural gas
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All links and resources 
from this training are 
stored in the Training 
Resources page.

Scan the QR code to visit!

www.mnashp.org/trainingresources



Incentive Sources & 
Minimizing 
Operational Costs
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Learning objectives
By the end of the module, you will be able to:

Summarize available utility rebates and rates, 

local programs, and financing for customers

Refer customers to information about state and 

federal incentives

Use tools to estimate annual energy costs and 

runtime of different heat pump applications

Describe how customers can access and stack 

available incentives
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Costs are the most important factor 
for Minnesota homeowners

The top 5 factors for homeowners when choosing a new heating system, 
according to thousands of Minnesotans and Midwesterners:

7%

8%

16%

22%

30%Installation cost

Operational costs

Comfort

Indoor air quality

Equipment lifespan

CEE, Behavioral Insights Team (2024). Messaging strategies to drive heat pump adoption in Minnesota 

Percent of respondents who marked as top factor
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What incentives are available?

Available for most Minnesotans:

Á Utility rebates

Á Utility special electric rates

Á Federal tax credits

Á Financing

Available in specific cities:

Á Local rebate match programs

Available later:

Á State rebates

Á Federal rebates
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Statewide loans through the 
Minnesota Housing Finance Agency 

Loans administered by CEE

Home Energy Loans - Tailored loans for 

energy efficiency upgrades like heat pumps

Fix Up Fund - Flexible financing for home 

improvements, including heat pumps

https://www.mncee.org/ashp

This link is also stored in the 

Training Resources page.
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Find utility rebates 
through the utility 
rebate tool

Includes:
Á Rebates by application type

Á Minimum efficiency specs.

Á Link to utility rebate page

Searchable by:
Á Alphabetical list

Á Search field by name

Á Downloadable spreadsheet
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Incentives and 
financing information 
is available on our 
website.

ashp.org/incentives -financing  

This link is also stored in the 

Training Resources page.

https://www.mnashp.org/incentives-financing
https://www.mnashp.org/incentives-financing
https://www.mnashp.org/incentives-financing
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Use the Cost of Heat 
Comparison to compare 
relative differences 
between applications

Customizable by:

Á Utility

Á Fuel type 

Á Electric rate

Scenarios:

Á Baseline

Á Dual fuel 

Á All-electric
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$1,600
$1,800

$1,600 $1,500

$2,900

Furnace Dual Fuel

Switch 

@30F

All-electric

Annual heating & cooling cost comparison
(natural gas, standard electric rate)

Switch 

@45F
Switch 

@15F

Values rounded for easier comparison. Rates used last updated November 2024.

For natural gas customers:

Å Most economical to 

size for cooling load

Å ASHP allows future 

utility bill flexibility
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$3,100

$2,400
$2,700

$2,900 $2,900

Furnace Dual Fuel

Switch 

@30F

All-electric

Annual heating & cooling cost comparison
(propane, standard electric rate)

Switch 

@45F
Switch 

@15F

For propane customers:

Å Most economical to 

size for heating load

Å Choose a variable-

capacity system

Å All-electric systems 

more viable 
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Want the details? 
Check out the 
Additional notes 
just below the 
chart



The link to the 
Cost of Heat 
Comparison
mnashp.org/cost-heat-comparison

This link is also stored in the 

Training Resources page.



INSERT YOUR

LOGO

Are there special 
rates available? Make 
sure your customers 
know about them!
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The impact of rates

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP.

Values rounded for easier comparison. Rates used last updated November 2024.

AC & Natural Gas Furnace*
standard rates  

($0.14/kWh) $1,600

Cold climate ASHP 

& Natural Gas Furnace
(15 F̄ switchover)

standard rates
($0.14/kWh) $1,800

dual fuel rate 
($0.07/kWh) $1,200

*$1.06/therm
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The impact of rates

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP.

Values rounded for easier comparison. Rates used last updated November 2024.

AC & Propane Furnace*
standard rates  

($0.14/kWh) $3,100

Cold climate ASHP 

& Propane Furnace
(15 F̄ switchover)

standard rates
($0.14/kWh) $2,400

dual fuel rate 
($0.07/kWh) $1,900

*$2.03/gal
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Access dual fuel rates with load 
management compatible units

Refer to our Compatible Product List for ASHP models verified to 

respond to radio-controlled utility load control programs.*

Listed equipment can be:

Á Connected to interrupt class 1 (line voltage) wiring**

Á Operated through third party wiring controls kits

Á Communicating equipment with wiring instructions for two-wire relay-
based load management

*Disclaimer:  This information is provided for general informational purposes only and should not be considered as professional  electrical advice. 

Electrical wiring can be dangerous and should only be performed by qualified and licensed electricians. Improper wiring can l ead to fire, electric shock, 

and other serious hazards. Always consult with a qualified electrician before undertaking any electrical work. The author and publisher assume no 

responsibility for any injuries, damages, or losses resulting from the use or misuse of this information.

**Refer to manufacturer for approved control method, not all units can be controlled with line (Class 1) and/or low voltage (Class 2) control interruption



Find the Compatible 
Product Lists and 
wiring resources online
mnashp.org/ashp-models-compatible-

load-management-controllers

This link is also stored in the 

Training Resources page.
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Charts of heat pump 
operating hours



Fergus Falls ï Switchover at 45 °

Furnace Heating Hours

4,483 - 66%

ASHP Heating Hours

2,267 - 34%

ASHP Cooling Hours

2,010 - 100%



Fergus Falls ï Switchover at 30 °

Furnace Heating Hours

2,169 - 32%

ASHP Heating Hours

4,581 - 68%

ASHP Cooling Hours

2,010 - 100%



Fergus Falls ï Switchover at 15 °

Furnace Heating Hours

898 - 13%

ASHP Heating Hours

5,852 - 87%

ASHP Cooling Hours

2,010 - 100%
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What we covered:

Available utility rebates and rates, local 

programs, and financing for customers

Information customers can refer to about state 

and federal incentives

Tools to estimate annual energy costs and 

runtime of different heat pump applications

How customers can access and stack available 

incentives



Homeowner 
Education
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Learning objectives
By the end of the module, you will be able to:

Recognize different customer perceptions and priorities

Use survey data and messaging guides to build 

customer confidence in heat pumps

Build trust in your expertise by addressing key items 

throughout the sales and installation process

Give your customers valuable education so they 

become comfortable and satisfied heat pump owners 
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What do customers 
want from their new 
HVAC system?
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2024 market survey of 
Minnesotans and 
Midwesterners

Á 30 Minnesotan homeowners 
participated in focus groups

ÁOver 1,700 Minnesotans and 2,300 
Midwesterners completed online 
surveys and message tests

The research goal was to better understand 
customer awareness and perceptions of heat 
pump technology.

Research completed by Behavioural Insights Team and commissioned 

by Center for Energy and Environment
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Costs are the top two priorities 

7%

8%

16%

22%

30%Final purchase cost

Monthly operational cost

Same or better comfort

Better indoor air quality

Same or better lifespan

Top-five ranked factors for home heat and cooling decisions to Minnesotans (n=1,733)
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Items related to system quality are the 
rest of the top -five priorities

7%

8%

16%

22%

30%Final purchase cost

Monthly operational cost

Same or better comfort

Better indoor air quality

Same or better lifespan

Top-five ranked factors for home heat and cooling decisions to Minnesotans (n=1,733)



A summary of customer priorities 
for new HVAC

How can you make simple modifications to your sales process to sell heat pumps?

How can you solve common customer needs with a heat pump solution? 

74

Quality equipment

Á Temperature consistency and 

balance around home

Á Less fluctuation around set point

Á Better indoor air quality

Á System reliability and durability

Economical solutions 

Á Competitive upfront costs

Á Taking advantage of incentives 

and financing

Á Competitive operational costs
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What survey data and 
messaging guidance 
is there to build 
customer confidence 
in heat pumps?



Messaging guides and resources are 
available from the MN ASHP Collaborative

ÁResearch-backed messaging to 

build awareness of heat pumps

ÁWhite-label templates for email, 

blog, social media, and more

ÁOther customer education 

materials

For more, contact 

marketing@mnashp.org

mnashp.org/marketing -resources

This link is also stored in the 

Training Resources page.

https://www.mnashp.org/marketing-resources
https://www.mnashp.org/marketing-resources
https://www.mnashp.org/marketing-resources
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How can you be a 
trusted source of 
information and 
increase your 
customerôs confidence 
in your expertise?
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Your voice is important! Contractors are a 
trusted resource for homeowners

33%

51%

51%

53%

62%

63%

72%

49%

38%

38%

40%

35%

32%

25%

18%

11%

11%

7%

5%

Trust Neutral Distrust

My friends and family

My utility

My utilityôs service plan

Paid consumer publications

Source of information that participants trust in the Midwest sample (n=4,007)

Retailers

Free online reviews

My contractor 3%
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Be a knowledgeable 
source on incentives to 
address cost concerns

ÁBe familiar with your incentive 
landscape

ÁBe familiar with dual fuel or electric 
space heating rates from your 
utility and how to sign up for them

ÁBe able to communicate to your 
customers how the incentives can 
address cost barriers
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Talking points for 
the tax credit

The current tax credit is likely to 
apply to installations this tax year
ÁNo historical precedent for a new tax 

law to apply to the current tax year

Installations in tax year 2026 may 
be subject to new laws



Engage your customers throughout 
the process

Initial 
conversation

Bid lineup 
proposal

Installation



The initial conversation

ÁWhat incentives and financing can help with the upfront costs?

ÁWhat rates can help with operational costs?

ÁWhat are the pain points with the current system?

ÁHow will a heat pump solution address the customerôs priorities?

Initial 
conversation



The bid lineup proposal

ÁWhat are the tradeoffs?

ÁWhere would the equipment be located?

ÁWhy advantages does the heat pump solution have over an AC?

Initial 
conversation

Bid lineup 
proposal



The installation

Á Is the equipment location agreed upon?

ÁWhat should the customer expect from their controls?

ÁHow should the customer control their heat pump and auxiliary heat?

ÁWhat work did you complete?

Initial 
conversation

Bid lineup 
proposal

Installation
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Educate your 
customers on what to 
expect from their heat 
pump and how to use it



What is different 
about living with a 
heat pump?

ÁLonger runtimes

ÁLower supply air temperatures

ÁDefrost cycles

ÁReduced setbacks



How should they 
control their system?

ÁThermostat features

ÁNavigating setbacks
ÁñSet it and forget itò or 

minimal setbacks



How will the heat pump 
and auxiliary heat 
interact? 

ÁThe switchover temperature

ÁStaggered controls for homes 
with ductless ASHPs & 
hydronic heat

Photo credit: Thomas Klepl



How can they maintain 
their heat pump?

ÁSnow removal

ÁFilter replacement

ÁService scheduling

Image courtesy of Jeff Curtes



What utility bill 
changes can they 
expect?

ÁIncreased electric bills

ÁDecreased gas bills



INSERT YOUR

LOGO

Happy, well -educated homeowners are 
the best salespeople!

My utility

My contractor

My utilityôs service plan

Paid consumer publications

Source of information that participants trust in the Midwest sample (n=4,007)

33%

51%

51%

53%

62%

63%

72%

49%

38%

38%

40%

35%

32%

25%

18%

11%

11%

7%

5%

Trust Neutral Distrust

Retailers

Free online reviews

My friends and family
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What we covered

The different customer perceptions and priorities

The key messages to support your customers 

throughout the sales and installation process

Key items to cover in the sales and installation 

process to build trust in your expertise

Customer education to ensure comfort and 

satisfaction with their new heat pumps
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Exercise 1: Value Stacking

We will fill out a value stack together using 

sample data for Wadena, MN.

Needed to follow along:

Å Worksheet
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We will compare two fictional bids

*Costs are estimated to include additional parts and labor for installation

Basic AC & Furnace

AC: 2.5T, 15.2 SEER2, 12 EER2 

Furnace: 40,000 BTU/hr 95 AFUE 

High Efficiency ASHP & Furnace

ASHP: 2T, 17 SEER2, 8.6 HSPF2, 10 EER2 

Furnace: 40,000 BTU/hr, 97 AFUE

AC Furnace (95%) ASHP Furnace (97%)

Example Cost* $6,000 $5,000 $11,000 $6,000
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First we consider utility rebates

*Costs are estimated to include additional parts and labor for installation

Basic AC & Furnace High Efficiency ASHP & Furnace

AC Furnace (95%) ASHP Furnace (97%)

Example Cost* $6,000 $5,000 $11,000 $6,000

Upfront 

incentives

Todd-Wadena

MERC
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The Todd -Wadena Electric Utility rebate

Source: MN ASHP Collaborativeôs Utility Rebate Lookup website
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Todd -Wadena Rebate Specs

Rebate Minimum Specs Example ASHP specs

16 SEER2 17 SEER2

8 HSPF2 8.6 HSPF2

Example ASHP qualifies for the rebate!
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The bottom line for a customer at bid
Basic AC & Furnace High Efficiency ASHP & Furnace

AC Furnace (95%) ASHP Furnace (97%)

Example Cost* $6,000 $5,000 $11,000 $6,000

Upfront 

incentives

Todd-Wadena - - $700 -

MERC - $350 - $500

Bottom line at bid $6,000 $4,650 $10,300 $5,500
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Next is the federal tax credit 

Source: NEEP Information Tables for the Example ASHP

Example ASHP gets the tax credit!

(and 97% furnace gets the tax credit!)
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The tax credit applied to the project 
costs after upfront incentives

Basic AC & Furnace High Efficiency ASHP & Furnace

AC Furnace (95%) ASHP Furnace (97%)

Bottom line at bid $6,000 $4,650 $10,300 $5,500

Tax credits

25C Tax 

Credit (2025) 
Depending on tax 

liability

$0 $0

Tax credit = 30% of 

project costs 

(ASHP max is $2,000)

Tax credit = 30% of 

project costs 

(Furnace max is $600)
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The tax credit amount
Basic AC & Furnace High Efficiency ASHP & Furnace

AC Furnace (95%) ASHP Furnace (97%)

Bottom line at bid $6,000 $4,650 $10,300 $5,500

Tax credits

25C Tax 

Credit (2025) 
Depending on tax 

liability

$0 $0 $2,000 $600
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Final equipment cost $6,000 $4,650 $8,300 $4,900

Final bid cost $10,650 $13,200

The final equipment and bid costs
Basic AC & Furnace High Efficiency ASHP & Furnace

AC Furnace (95%) ASHP Furnace (97%)

Example Cost $6,000 $5,000 $11,000 $6,000

Minus all the incentives - $0 - $350 - $2,700 - $1,100



Best Practices for 
Sizing & Load 
Calculations
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Learning objectives
By the end of the module, you will be able to:

Identify sizing methods to complete accurate 

load calculations

Recognize the risks of oversizing and low-

quality load calculations

Recognize the value of high-quality load 

calculations and tools to do so

Determine when to size for heating or cooling
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Low quality methods

ÁDuplicating existing 
equipment size

ÁA rule of thumb

ÁThe Heating Load Estimator
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For rough estimations, training, and gut checks

Original estimator created by the Northwest Energy Efficiency Alliance and updated for variable capacity heat 

pumps by Dan Wildenhaus

Heating Load Estimator (Btuh/sq.ft.)

Climate winter design temp ( F̄)

Home Envelope Below  -10 -10 to 5 5 to 20 Above 20

No wall insulation 44 38 32 28

2x4 construction with insulation 23 20 17 15

2x6 construction with insulation 16 13 11 10

Newer construction (after 2012) 15 13 11 8
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Medium quality 
methods

ÁComfort consultation

ÁBlock load calculation 
 (Manual J or equivalent)

ÁAccount for detailed building 
envelope information

ÁFactor in design temperatures
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High quality methods

ÁComfort consultation

ÁRoom-by-room Manual J or 
equivalent

ÁAccount for detailed building 
envelope information

ÁFactor in design temperatures

ÁFactoring in existing 
equipmentôs run time or 
customerôs utility bills
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Design temperatures

There are multiple design temp values depending on the 
source!

ÅFor example, ASHRAE, Manual J, NEEP Sizing for 
Heating tool, etc.

Best practice is to use the MN Mechanical Code consistently 
across different tools and calculation methods.
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Using ASHRAE look up for most accurate 
design temps

https://ashrae-meteo.info/v2.0/index.php?lat=39.833&lng=-104.658&place=%27%27&wmo=725650

Heating DB

99.6% 99%

-23.6 -21.1

Cooling DB/MCWB

0.4% 1% 2%

DB MCWB DB MCWB DB MCWB

32.7 23.0 31.1 22.2 29.5 21.3

https://ashrae-meteo.info/v2.0/index.php?lat=39.833&lng=-104.658&place=%27%27&wmo=725650
https://ashrae-meteo.info/v2.0/index.php?lat=39.833&lng=-104.658&place=%27%27&wmo=725650
https://ashrae-meteo.info/v2.0/index.php?lat=39.833&lng=-104.658&place=%27%27&wmo=725650
https://ashrae-meteo.info/v2.0/index.php?lat=39.833&lng=-104.658&place=%27%27&wmo=725650
https://ashrae-meteo.info/v2.0/index.php?lat=39.833&lng=-104.658&place=%27%27&wmo=725650
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ACCA approved solutions 
to make high high  quality 
calculations easier 

ÅCoolCalc Manual J

ÅMiTek Wrightsoft

ÅElite Software

ÅEnergyGauge

ÅAmply

ÅConduit Tech
Room-scanning software 

for tablets (LiDAR)

This link is also stored in the 

Training Resources page.
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Manual J has many built -in conservative 
assumptions - no weights needed!

 -
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Comparison of two Manual Jôs versus measured data

Contractor A's calcs Contractor B's calcs Measured data
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Example house to compare Manual J 
versus Rule of Thumb

Home specifications and observations

Å 2-stories over a conditioned basement

Å 2,250 sq ft

ÅBuilt early 1970ôs

Å Ductwork is metal, appears small, and 
is mostly in the attic and basement

R-11 

basement walls

R-13 walls

R-36 attic

Homeowner feedback

Å Lived in home two years

Å AC does not keep up

Å Upstairs is uncomfortable year-round
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Step 1: Sizing

4.3 Tons

Better Built NW Tool for Sizing
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What is the result?

Rule of Thumb: 

Å1 ton per 400 sq ft

Å2,250 sq ft / 400 = 5.6 tons

Manual J: 4.3 tons

The Rule of Thumb oversized the system by over a ton!
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What are the benefits of accurate sizing?

Accurately sized equipment has longer run times, 
and longer run times are better!

Longer run times improve:

filtration 

dehumidification

destratification 

temperature consistency

energy efficiency 

Oversized 

equipment loses 

out on these 

benefits!
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What are the risks from oversizing?

Oversizing in HVAC installations contributes to these risks:

struggles with existing ductwork 

shorter runtimes

short cycling

more noise  

reduced dehumidification

needing larger electrical circuits

Start with 

accurate load 

calculations to 

mitigate risks!
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Is the homeowner planning to have any 
weatherization work done? 

Why this is a valuable question to 
ask before installation:

Å Future weatherization will 
change the home loads

Å Weatherization contractors can 
be a valuable partner in your 
design process



INSERT YOUR

LOGO

Possible responses to plans around 
weatherization

Is the homeowner 

considering future 

weatherization?

How could you respond?

Yes
Recommend installing a heat pump at the same 

time or after the weatherization project occurs

No
Recommend installing a heat pump that is flexible 

for lower loads in the future

Not sure
Introduce the homeowner to a weatherization 

service!
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When to size to the cooling load

Size to cooling load when auxiliary 
heat is less expensive

Applicable for:

ÁNatural gas customers (dual fuel)



INSERT YOUR

LOGO

When to size to the heating load?

Size to heating load to displace an 
expensive auxiliary heat

Applicable for:

ÁPropane customers (dual fuel)

ÁCustomers with electric resistance heat

ÁAll-electric system
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Important notes when sizing to the 
heating load

Á Ensure the system is not oversized for 
the cooling load

Á Variable speed systems are 
recommended for these scenarios

Á Consider supplemental 
dehumidification depending on latent 
cooling load
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What we covered

Sizing methods to complete accurate load 

calculations

The risks of oversizing and low-quality load 

calculations

The value of high-quality load calculations and 

tools to do so

When to size for heating or cooling



Ductwork & Airflow
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Learning objectives
By the end of the module, you will be able to:

Recognize the importance of a ductwork assessment

Assess the ductwork in three steps: Compare airflow 

requirements, interview the homeowner, and evaluate

Diagnose any ductwork issues and resolve through 

feasible modifications or replacement
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Why is assessing 
the ductwork 
important?

ÁHeat pumps may need more 
airflow than traditional 
systems

ÁExisting homes commonly 
have poor ductwork

ÁEven a great heat pump will 
struggle in poor ductwork! 



Existing ductwork 

is okay to use.

Modify existing 

ductwork.

Decision tree for existing ductwork

Replace existing 

ductwork.

No

Yes Yes Yes

No

Yes

Are duct modifications feasible?

New system 

has same 

airflow reqôs 

as existing 

system?

No No

Existing system 

okayed by 

homeowner?

Existing system 

passes 

ductwork 

evaluation?

Conduct static 

pressure tests.



Existing ductwork 

is okay to use.

Modify existing 

ductwork.

Step 1: Compare airflow requirements

Replace existing 

ductwork.

No

Yes Yes Yes

No

Yes

Are duct modifications feasible?

New system 

has same 

airflow reqôs 

as existing 

system?

No No

Existing system 

okayed by 

homeowner?

Existing system 

passes 

ductwork 

evaluation?

Conduct static 

pressure tests.
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Regional CFM/ton assumptions for our 
example walkthough

450 CFM/ton

400 CFM/ton

350 CFM/ton
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Does the heat pump 
require the same airflow as 
the existing equipment?

Existing equipment

Á60,000 BTU/hr condensing gas furnace

Á3-ton single-stage AC

New equipment 

Á2-ton variable-capacity ASHP
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Find the air flow of the existing 
gas furnace

Á60,000 BTU/hr condensing gas furnace 

Á150 CFM per 10,000 BTU of rated BTU input

150 CFM x Rated BTU input / 10,000 = Furnace Air Flow

150 x 60,000 / 10,000 = 900 CFM
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Find the air flow of the existing AC

Á3-ton single-stage AC

Á400 CFM per ton

400 CFM x Tonnage = AC Air Flow

400 x 3 = 1,200 CFM
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Find the air flow of the new ASHP

Á2-ton variable-capacity ASHP

Á375 ï 400 CFM per ton

400 CFM x Tonnage = ASHP Air Flow

400 x 2 = 800 CFM
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So, does the heat pump require the 
same airflow as the existing 
equipment?

Existing equipment

ÅFurnace needs 900 CFM

ÅAC needs 1,200 CFM

New equipment 

ÅASHP needs ~ 800 CFM
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What if the scenario was a 
bit different?

Existing equipment

ÅFurnace needs 900 CFM

Å2-ton AC needs 800 CFM

New equipment 

Å3-ton ASHP needs ~ 1,200 CFM



Existing ductwork 

is okay to use.

Modify existing 

ductwork.

Step 2: Get the homeownerôs assessment

Replace existing 

ductwork.

No

Yes Yes Yes

No

Yes

Are duct modifications feasible?

New system 

has same 

airflow reqôs 

as existing 

system?

No No

Existing system 

okayed by 

homeowner?

Existing system 

passes 

ductwork 

evaluation?

Conduct static 

pressure tests.
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Questions to learn how the system is 
working for the homeowner now

ÁHow well is hot or cold air delivered to all rooms?

ÁWhere are they most comfortable in the home? 

ÁAre there indoor air quality issues in the home?



Existing ductwork 

is okay to use.

Modify existing 

ductwork.

Step 3: Evaluate the ductwork

Replace existing 

ductwork.

No

Yes Yes Yes

No

Yes

Are duct modifications feasible?

New system 

has same 

airflow reqôs 

as existing 

system?

No No

Existing system 

okayed by 

homeowner?

Existing system 

passes 

ductwork 

evaluation?

Conduct static 

pressure tests.
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Check the airflow

Á Turn the HVAC system on 
and the fan to high

Á Check if air is flowing from 
all registers

Step 2: Evaluate the ductwork
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No air movement?

The duct may be crushed, 
blocked, or disconnected!
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Check for noise 
and vibration

Noise and vibration? This can 
mean deterioration within the 
ductwork, incorrect sizing, or 
inadequate securing.

Step 2: Evaluate the ductwork

!
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Is there ductwork in 
an unconditioned 
basement?

Used with permission from Reddit: 

https://www.reddit.com/r/hvacadvice/s/Sxi34NVENG
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Is there visible 
damage or leaks 
in the ducts? 
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Are the ducts 
properly insulated? 



Existing ductwork 

is okay to use.

Modify existing 

ductwork.

Issue so far? Conduct a static pressure test

Replace existing 

ductwork.

No

Yes Yes Yes

No

Yes

Are duct modifications feasible?

New system 

has same 

airflow reqôs 

as existing 

system?

No No

Existing system 

okayed by 

homeowner?

Existing system 

passes 

ductwork 

evaluation?

Conduct static 

pressure tests.
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Perform static 
pressure tests 
to measure 
TESP and 
filter pressure

0.16

TESP = Total External Static 

Pressure



Analyze the results

ÁCheck the manufacturer recommended 
TESP for the model installed

ÁCompare this value against the 
measured TESP

Remember! Variable speed ASHPs will 
seldomly be on maximum air flow 

Single -

stage

Variable 

capacity

0.1 0.1

0.2 0.2

0.3 0.3

0.4 0.4

0.5 0.5

0.6 0.6

0.7 0.7

0.8 0.8

0.9 0.9

1.0 1.0

1.1 1.1

1.2 1.2

Inches of water column

Total External Static Pressure

Graph represents general rules and does 

not represent one manufacturer or model
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High TESP? 
Check the filter 
first 

The most common cause 
of high TEST is a dirty or 
incorrectly situated filter.

Measure the filter pressure 
to help diagnose this issue.
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Identify other 
components 
that add to 
TESP

This helps identify the 
ductwork modifications 
that minimize work and 
maximize impact.



Existing ductwork 

is okay to use.

Modify existing 

ductwork.

When ductwork modifications are feasible

Replace existing 

ductwork.

No

Yes Yes Yes

No

Yes

Are duct modifications feasible?

New system 

has same 

airflow reqôs 

as existing 

system?

No No

Existing system 

okayed by 

homeowner?

Existing system 

passes 

ductwork 

evaluation?

Conduct static 

pressure tests.
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Consider these modification options

1. Size for the cooling load

2. Upsize return duct size

3. Upgrade base cans and major plenum connections

4. Split house loads addressed by central ducted system + 
a ductless heat pump

5. Add additional runs

6. Increase the duct size to the registers

7. Size for the maximum airflow



Existing ductwork 

is okay to use.

Modify existing 

ductwork.

Consider replacing ductwork if 
modifications are not possible

Replace existing 

ductwork.

No

Yes Yes Yes

No

Yes

Are duct modifications feasible?

New system 

has same 

airflow reqôs 

as existing 

system?

No No

Existing system 

okayed by 

homeowner?

Existing system 

passes 

ductwork 

evaluation?

Conduct static 

pressure tests.



What we covered and what other 
methods are available

Minimum Practice

V Interview the 

homeowner

V Visually evaluate 

the ducts

V Non-diagnostic 

commissioning

Professional Grade

Ç Assess duct leakage 

with duct-blaster or 

blower door and 

pressure pan

Ç Complete a Manual D 

and compare to 

existing ducts

Better Practice

V Perform static 

pressure test

Ç Verify duct 

balancing

Ç Measure airflow 

at registers with 

flow-hood
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Duct Retrofit Decision Guide

Includes:

Å Minimum Practice for sales staff

Å Better Practice for selling technicians

Å Professional Grade for home performance 

contractors, addressing severe comfort 

tand IAQ issues

This link is also stored in the 

Training Resources page.
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What we covered

Recognize the importance of a ductwork assessment

Three steps to assess the ductwork: Compare airflow 

requirements, interview the homeowner, and evaluate

Ductwork issues and resolutions through feasible 

modifications or replacement



Control Strategies
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Learning objectives
By the end of the module, you will be able to:

Summarize best practices for selecting thermostats- 

especially for dual fuel systems

Describe how to identify balance points and select 

switchover temperatures

Apply additional control strategies for auxiliary heat
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Selecting the proper 
thermostat is critical

This is especially important when 
replacing an AC.

Heat pumps should be controlled with a 
dual fuel compatible thermostat.

Caution:

ÅNot all thermostats are dual fuel compatible!

ÅEven some heat pump compatible 

thermostats do not work with auxiliary heat!
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What should you look for in a 
thermostat for AC replacements?

Á4+ wires or wireless to control the reversing valve

ÁDual fuel control software to control auxiliary heat

ÁOutdoor air temperature monitor to set switchover 
and condenser lockout temp

Á E.g., a hardwired sensor, wireless sensor, or Wi-Fi 
connection to check the weather 

Á An alternative is a supply air temperature sensor

Á(optional) Multi -stage heating controls for more 
flexibility and comfort
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Proprietary versus 3rd -party thermostats

Proprietary Thermostats Third-Party Thermostats

Non-communicating 

systems

Communicating 

systems

Always ask your distributor or manufacturerôs rep for guidance- especially if the 

customer demands a third-party thermostat. 


