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 Disclaimer and Attribution 

 
This Facilitator Guide was developed by CEE under contract with the Department of 
Commerce as part of a publicly funded effort to support education and training in the air-
source heat pump (ASHP) sector. 

The guide is intended to provide instructional support for delivering the associated 
training materials and may be used or adapted by third parties for non-commercial 
educational purposes. 

This material was prepared with funding from Commerce; however, the content 
does not necessarily reflect the views of the State and should not be interpreted as 
an endorsement of any specific organization, facilitator, or training provider. 

Any modifications to the content are made at the discretion and risk of the user. 
CEE and the State of MN make no representations or warranties regarding the 
accuracy, completeness, or continued applicability of adapted materials. 

It is the responsibility of all users to ensure that delivery of this training complies 
with relevant local, state, and program-specific requirements. 

 

 Trademarks & Copyright Acknowledgements 

 PowerPoint® is a registered trademark of Microsoft Corporation. 
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Getting Started 
 

About This Guide 
  What’s the purpose of this guide? 

This facilitator guide provides a master reference document to help you prepare for 
and deliver the “Getting the Most out of ASHP in Our Cold Climate” training. 

 What will I find in the guide? 

This facilitator guide is a comprehensive package that contains 

 the training delivery sequence 

 checklists of necessary materials and equipment 

 presentation content and key points to cover, and 

 instructions for managing exercises. 

  How is this guide organized? 

This section, “Getting Started,” contains all of the preparation information for the 
“Getting the Most out of ASHP in Our Cold Climate” training, such as learning 
objectives, pre-work, required materials, and room set-up. 

Following this section is the “Training At A Glance” table.  This table can serve as 
your overview reference, showing the module names, timings, and process 
descriptions for the entire program. 

Finally, the program itself is divided into modules, each of which is comprised of 
relevant lesson materials.  A module is a self-contained portion of the program, 
usually lasting anywhere from 15 to 40 minutes.  Each module begins with a one-
page summary showing the Purpose, Time, Process, and Materials for the module.  
Use these summary pages to get an overview of the module that follows. 
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About This Guide, continued 

 

How is the text laid out in this guide? 

Every action in the program is described in this guide by a text block like this one, 
with a margin icon, a title line, and the actual text.  The icons are designed to help 
catch your eye and draw quick attention to “what to do and how to do it.”  For 
example, the icon to the left indicates that you, the instructor, say something next.  
The title line gives a brief description of what to do, and is followed by the actual 
script, instruction set, key points, etc. that are needed to complete the action. 

A complete list of the margin icons used in this guide is provided on the following 
page. 

   

  IMPORTANT NOTE 

You may also occasionally find important notes such as this one in the text of this 
guide.  These shaded boxes provide particularly important information in an 
attention-getting format. 
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The Program in Perspective 

 

Why a “Getting the Most out of ASHP in Our Cold Climate” training program? 

Participants will recognize Air Source Heat Pump (ASHP) technology benefits and 
identify key talking points to communicate the benefits of Cold Climate ASHP’s 
with their customers. They will recognize the value of developing business 
opportunities to support heat pump sales growth and be ready to implement 
industry best practices as comfort advisors. 

 

Learning Objectives 

After completing this program, participants will be able to: 

 Identify Cold Climate ASHP Technology Benefits and Business Opportunities 

 Find and identify incentives for their customers based on location (utility & local 
programs), be able to clearly communicate savings opportunities to customers, 
and help them take advantage of stackable incentives. 

 Recognize homeowner perceptions and priorities and provide excellent 
support, including homeowner education, throughout the sales and installation 
process. 

 Recognize the importance of how to complete accurate load calculations, size 
accurately depending on the application, and the risks of oversizing and using 
rules of thumb for load calculations. 

 Recognizes the importance of ductwork and airflow best practices and 
implements them in the system design and installation. 

 Find and apply the available resources for equipment selection; recognize how 
using the resources can help implement strategies to overcome design 
challenges. 

 Identify controls strategies for dual fuel heat pump systems; and apply them 
based on the selected thermostat and customer priorities. 

 Implement installation best practices for heat pumps moving forward to ensure 
high quality installations and customer satisfaction. 

 Program Timing 

Requires: 4 hours, 0 minutes 

 Number of Participants 

Minimum: 12 Maximum: 300 Optimum: 35-40 
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Program Preparation 
  Pre-Training Communications 

Email Communications and Pre-Learning PDF – See Appendix A 

  Required Materials 

 Create an agenda for the training including scheduled breaks and provide a 
handout for each attendee 

 Activity Worksheet (2-sides) One handout for each attendee – See Appendix A 

 Evaluation Form One handout for each attendee – See Appendix A 

 Pens for each attendee 

 Blank Notepaper for people who want to take notes 

 Nametags 

 Check-In Sheet 

 Tech/Laptop/Presentation Clicker 

  Room Set-Up 

a. Appropriate seating/tables/desks for attendees 
b. AV set up- projector, mic (if large group) 
c. Logistics for slides- bring laptop to plug in or email slides ahead of 

time? 
d. Logistics for virtual attendees (if applicable) 

1. Camera/mic so they can see/hear in-person attendees 
2. Teams/Zoom link 

e. Food/Coffee/Water logistics (if applicable) 

 

  Instructor Preparation 

Read through entire facilitator guide, become familiar with the PPT slide content, 
rehearse content, walk-through the worksheet exercises to be comfortable leading 
the activities.  
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Training at a Glance 
 

Time Module Description 

0 hours, 15 
minutes. 

Introduction 
 

Identify and explain an overview of heat pump 
technology, business opportunities, and 
benefits for customers. 

 

0 hours, 30 
minutes. 

Incentive Sources & Minimizing 
Operational Costs 
 

Show where to find, and then explain the basics 
of available utility rebates & rates for the 
customer. 
 

0 hours, 30 
minutes. 

Homeowner Education 
 

Share high priority topics to discuss with 
homeowner and tips on how to provide a high 
level of customer care to assure comfort and 
positive outcomes. 
 

0 hours, 30 
minutes. 

Best Practices for Sizing & Load 
Calculations 
 

Identify the various sizing methods that are 
recommended in completing high-accuracy 
load calculations (Manual J or equivalent). 
 

0 hours, 30 
minutes. 

Ductwork & Airflow 
 

Reveal the importance of ductwork assessment 
with high level steps. Identify the risks and 
impacts to system operation as a result of 
ductwork being improperly sized or maintained. 
 

0 hours, 30 
minutes. 

Control Strategies 
 

Identify controls strategies for dual fuel heat 
pump systems; and apply them based on the 
selected thermostat and customer priorities. 
 

0 hours, 30 
minutes. 

Equipment Selection 
 

Utilize available equipment selection tools to 
support the accuracy of your work and increase 
customer confidence. Apply appropriate 
Manual S tables. 
 

0 hours, 30 
minutes. 

Installation Best Practices 
 

Implement installation best practices for heat 
pumps moving forward to ensure high quality 
installations and customer satisfaction. 
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Time Module Description 

0 hours, 15 
minutes. 

Summary & Closing 
 

Summarize content highlights from the day and 
answer outstanding questions. 

Provide access to additional training resources 
and contact information. 

Allow time to give an opportunity for 
participants to evaluate the training and provide 
feedback. 

 Note: Schedule breaks as needed throughout 
the day. 
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Introduction 
 

 

Goal 

Identify and explain an overview of heat pump technology, business opportunities, 
and benefits for customers. 

 

 

Time to complete: 0 hours, 15 minutes. 

Number of lessons: 1 

 

 

Overview 

 Why Minnesota is transforming the HVAC market with air source heat pumps. 

 

 

Materials Needed 

 Technology and Room Set-up 

 Agenda handouts 

 PPT Presentation 

 

  

  

~ 

~ 
~ 

~ 
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Welcome 
 Facilitator Notes 

 

Cumulative time: 0 hours, 0 minutes 

Time to complete this lesson: 15 minutes. 

 

 

 

Slide 1

 

 

 

5 min 

Live: 

Presenters introduce 
themselves. 

Virtual: 

Hello, thank you for joining 
this presentation to learn 
about air source heat 
pumps and how to 
optimize them for MN’s 
climate.  

 

 

Slide 2

 

 

 

 

 m, COMMERCE 
DEPARTMENT 

~~~~r~~:~~ti ~i{ ~~~!1~~~~sb~~J;::1~~~~1~~~~~~Ti~~~f~~r;~1~~~~(Y~nder 
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. 

~i~rr:ii~~p:n1 r~s5tof1~~s~~~~~iC~E~i:~a~~o~~:r~h~t;i~~~~~~~n~ l~! ;~~~racy, 
completeness, or applicability of this content outside its original scope or 
jurisd iction. 

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

airsourceheatpumpco!laboraliYe 

cs 
Southern Minnesota 

Municipal Power Agency 

••• • -=..sot• power 

• CenterPoint. 
Energy 

fl Xcel Energy· The MN ASHP Collaborative is a 
statewide initiative ded icated to 
advancing the adoption of energy­
efficient air source heat pumps . 

Additional value from attending today's 
training 

Earn North American 
Technician Excellence (NATE) 
continuing education credits 

Please make sure to sign in and provide your ID number to receive credit! 

Additional value from attending today's 
training 

Earn Energy Skilled recognition 
for Heat Pump Comfort Advising 

Please make sure to sign in and provide your ID number to receive credit! 
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Additional value from attending today's 
training 

Fulfill the MN ASHP Collaborative 
Preferred Contractor Network's 
training requirement 

Please make sure to sign in and provide your ID number to receive credit! 

Additional value from attending 
today's training 

Earn North American 
Technician 

Excellence (NATE) 
continuing education 

credits 

Earn Energy Skilled 
recognition for Heat 

Pump Comfort 
Advising 

Please make sure to sign in and provide your ID number to receive credit! 

Additional value from attending 
today's training 

Earn North American 
Technician 

Excellence (NATE) 
continuing education 

credits 

Fulfill the MN ASHP 
Collaborative 

Preferred Contractor 
Network's training 

requirement 

Please make sure to sign in and provide your ID number to receive credit! 
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Additional value from attending 
today's training 

Earn Energy Skilled 
recognition for Heat 

Purnp Comfort 
Advising 

Fulfill the MN ASHP 
Collaborative 

Preferred Contractor 
Network's training 

requirement 

Please make sure to sign in and provide your ID number to receive credit! 

Additional value from attending 
today's training 

Earn North American 
Technician 

Excellence (NATE) 
continuing education 

credits 

Earn Energy Skilled 
recognition for Heat 

Pump Comfort 
Advising 

Fulfill the MN ASHP 
Collaborative 

Preferred Contractor 
Network's training 

requirement 

Please make sure to sign in and provide your ID number to receive credit! 

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 

■ Enormous energy saving potential 

■ Demonstrated cold-climate performance 

• Valuable customer benefits 

• Dual fuel applications reduce peak demand 

Our focus is on dual 
fuel applications 

• Benefits for natural gas customers 
■ Fuel choice flexibility 

■ Benefits for delivered fuel customers 
• Operational cost savings 

What is the trend in 
the market? 

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

• Over 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 

Popularity of Google search term "heat pump" in Minnesota 
120 

100 

80 

60 

40 

20 

0 
2019 2020 2021 2022 

Source: https:lltrends.google.comltrends/explore?date=today%205-y&geo=US-MN&q=heat%20pump 

Stay on the leading edge! 

2023 2024 

[LOG00] 

Near term value: 

Practical tips to properly design and configure 
equipment to meet customer expectations 

• Differentiation for your business 

Longer term value: !1 
Higher margins for heat pump installs 

• Happier, more comfortable customers 

This training is better with you! Share your expertise and 
ask questions for everyone to get the best experience 

What is the value for 
your customers? 

Highly efficient technology for home 
heating and cooling 

• Stackable rebates and financing options 
to offset installation costs 

• Favorable electric rates to reduce 
operational costs 

• Fully replaces the air conditioner and 
pairable with auxiliary heat for year-round 
comfort 
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Transition to Incentive Sources & Minimizing 
Operational Costs 

 

 

 

 

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

All links and resources 
from this training are 
stored in the Training 
Resources page. 

Scan the QR code to visit! 

www.mnashp.org/trainingresources 
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Incentive Sources & Minimizing Operational Costs 
 

 

Goal 

Show where to find, and then explain the basics of available utility rebates & rates 
for the customer  

 

Time to complete: 0 hours, 30 minutes. 

Number of lessons: 1 

 

 

Overview 

 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 

 

 

Materials Needed 

 Technology and Room Set-up 

 Handouts 

 PPT Presentation 

 

  

  

~ 
-----------

~ 
[fcfJ 
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Present 
 Facilitator Notes 

 

Cumulative time: 0 hours, 15 minutes 

Time to complete this lesson: 30 minutes. 
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Incentive Sources & 
Minimizing 
Operational Costs 

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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 Randomized controlled 
trial completed in 2024 

 Sample size – 
thousands of 
Minnesotans and 
Midwesterners were 
surveyed 
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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: 

Percent of respondents who marked as top factor 

Installation cost 

Operational costs 

Indoor air quality ----"'-'--"-' 

Equipment lifespan .,__....._,.. 

30% 

22% 

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

What incentives are available? 

I Available for most Minnesotans: 
Utility rebates 
Utility special electric rates 
Federal tax credits 
Financing 

I Available in specific cities: 
• Local rebate match programs 

Available later: 
State rebates 

• Federal rebates 

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 

This link is also stored in the 
Training Resources page. 
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Find utility rebates 
through the utility 
rebate tool 

Includes: 
Rebates by application type 

• Minimum efficiency specs. 
• Link to utility rebate page 

Searchable by: 
Alphabetical list 
Search field by name 

• Downloadable spreadsheet 

Incentives and 
financing information 
is available on our 
website. 

ashp.org/incentives-financing 

II This link is also stored in the 
Training Resources page . . 

Use the Cost of Heat 
Comparison to compare 
relative differences 
between applications 
Customizable by: 

Utility 

Fuel type 

Electric rate 

Scenarios: 
Baseline 

Dual fuel 

All-electric 

Utility Rebates 

Ada Water and Light 

. ... _____ .. 

Adrian Public Utilities 
l.\,toH100 ___ , ___ ., __ _ 

lncentives, Rates,& Financing 

Annual heat energy costs ,,._.. .. .,,.,.,._,.,,.._,_..._.. ____ ,_., ____ ... __ _ 
""""' ~- r .,_ .. ___ .., ............. .. .. M.,..,_...,, 

"·'''""'-- --

....... """""'' ======----·---·---
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 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 
natural gas rate is a 
HDD weighted 
statewide average 
using St. Cloud as the 
weather station. 

 

 

Annual heating & cooling cost comparison ~
GREAT 
RIVER 
ENERGY. 

(natural gas, standard electric rate) 

Furnace 

Switch 
@15F 

Dual Fuel 

Switch 
@30F 

All-electric 

$2,900 

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

For natural gas customers: 

Most economical to 
size for cooling load 
ASHP allows future 
utility bill flexibility 
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 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 
natural gas rate is a 
HDD weighted 
statewide average 
using St. Cloud as the 
weather station. 

 

 

Annual heating & cooling cost comparison ~
GREAT 
RIVER 
ENERGY. 

(propane, standard electric rate) 

Furnace 

Switch 
@15F 

Dual Fuel 

Switch 
@30F 

All-electric 

For propane customers: 

Most economical to 
size for heating load 
Choose a variable­
capacity system 
All-electric systems 
more viable 
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 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 
natural gas rate is a 
HDD weighted 
statewide average 
using St. Cloud as the 
weather station. 

 

 

Annual heating & cooling cost comparison ••• , ..---; ola pow.t 

(natural gas, standard electric rate) 

Furnace 

Switch 
@15F 

Dual Fuel 

$1,600 

Switch 
@30F 

Switch 
@45F 

All-electric 

$2,800 

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

For natural gas customers: 

Most economical to 

ASHP allows future 
utility bill flexibility 
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 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 
natural gas rate is a 
HDD weighted 
statewide average 
using St. Cloud as the 
weather station. 

 

 

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

Furnace 

$3,100 

Switch 
@15F 

Dual Fuel 

$2,700 

Switch 
@30F 

$2,900 

Switch 
@45F 

All-electric 

$2,800 
For propane customers: 

Most economical to 
size for heating load 
Choose a variable­
capacity system 
All-electric systems 
more viable 
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OTP also has a $1000 
incentive that will 
reimburse customers for 
purchasing a dual fuel 
meter, which can decrease 
payback times. If I were an 
OTP customer buying a 
new system, I’d likely 
explore a system that can 
cover more of the heating 
load (per these 
economics), get a dual fuel 
meter, and take advantage 
of their tonnage based 
rebate, which further 
incentives sizing for 
heating. 

 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 

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

Furnace Dual Fuel 

$1,400 $1,300 $1,300 

Switch 
@15F 

Switch 
@30F 

Switch 
@45F 

All-electric 

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

For natural gas customers: 

Flexible sizing options 
based on economics 
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 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 
natural gas rate is a 
HDD weighted 
statewide average 
using St. Cloud as the 
weather station. 

 

 

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

Furnace 
$2,800 

Switch 
@15F 

Dual Fuel All-electric 

$2,000 

Switch 
@3DF 

$2,500 

Switch 
@45F 

For propane customers: 

Most economical to 
size for heating load 
Choose a variable­
capacity system 
All-electric systems 
more viable 
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 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 
natural gas rate is a 
HDD weighted 
statewide average 
using St. Cloud as the 
weather station. 

 

 

Annual heating & cooling cost comparison 
(l Xcel Energy· 

• CenterPoint. (natural gas, Electric Space Heating rate) 

Furnace 

$1,300 

Dual Fuel 

$1,300 

Switch 
@15F 

Switch 
@30F 

All-electric 

$1,700 

Values rounded for easier comparison. Rates used last updated April 2025. 

Energy 
Estimated projection of 
new rate 

For natural gas customers: 

Most economical to 
size between the 
cooling and heating 
load 
ASHP allows future 
utility bill flexibility 
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 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 
natural gas rate is a 
HDD weighted 
statewide average 
using St. Cloud as the 
weather station. 

 

 

Annual heating & cooling cost comparison fl Xce/Energy' 

Estimated projection of 
new rate 

(natural gas, Electric Space Heating rate) 

Furnace 

$1,200 

Dual Fuel 

$1,300 

Switch 
@15F 

Switch 
@30F 

All-electric 

$1,700 

Values rounded for easier comparison. Rates used last updated April 2025. 

For natural gas customers: 

Most economical to 
size to the cooling 
load 
ASHP allows future 
utility bill flexibility 
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 Standard Electric Rate 
($/kWh): $0.14 (June-
September: $0.15) 

 Dual Fuel Electric Rate 
($/kWh): $0.07 

 Natural Gas Rate 
($/therm): $1.06 

 Propane Rate ($/gal): 
$2.03  

 Rates are inclusive of 
any riders or fuel cost 
adjustments, but not 
base rates as we are 
only modeling cost of 
heating/cooling. 

 All of the GRE modeled 
rates are statewide 
averages, with Rodney 
providing the modeled 
dual fuel rate. The 
natural gas rate is a 
HDD weighted 
statewide average 
using St. Cloud as the 
weather station. 

 

 

Annual heating & cooling cost comparison fl Xce/Energy· 

Estimated projection of 
new rate 

(propane, Electric Space Heating rate) 

Furnace 

$2,700 

Dual Fuel 

Switch 
@15F 

Switch 
@30F 

All-electric 

Values rounded for easier comparison. Rates used last updated April 2025. 

For propane customers: 

Most economical to 
size for heating load 
Choose a variable­
capacity system 
All-electric systems 
more viable 
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Want the deta1 s . ·1 ? 

Check out the 
Additional notes 
• t below the JUS 
chart 

The link to the 
Cost of Heat 

heatinooi tJluecoolinoportioo:::·,~esshown.,..,.elastupd>ted-mt>er2024 

~{§_§§~:§ 
Additional notes • Rate and u1illty assumptions 

• Technicalassumptions 

Cost of Heat Comparison 

Parison 
Com I-comparison mnashp.org/cost-hea 

• stored in the This link is alsources page. 
Training Reso 

pecial Are there_~ble? Make 
rates ava1 ustomers 

Yourc 
sure b t them! know a ou 
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OTP: Nat gas 
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OTP: Nat gas 
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OTP: Nat gas 

 

 

The impact of rates 

AC & Natural Gas Furnace* 

Cold climate ASHP 
& Natural Gas Furnace 
(15°F switchover) 

' $1 .06/therm 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Va lues rounded for easier comparison. Rates used last updated November 2024. 

The impact of rates 

AC & Propane Furnace* 

Cold climate ASHP 
& Propane Furnace 
(15°F switchover) 

'$2.03/gal 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Values rounded for easier comparison. Rates used last updated November 2024. 

The impact of rates 

AC & Natural Gas Furnace* 

Cold climate ASHP 
& Natural Gas Furnace 
(30°F switchover) 

'$1.07/therm 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Va lues rounded for easier comparison. Rates used last updated November 2024. 

~
GREAT 
RIVER 
ENERGY. 

• •• 

GREAT 
RIVER 
ENERGY. 

. a;;;;;;;;esata paw,u 
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OTP: Nat gas 
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OTP: Nat gas 
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OTP: Nat gas 

 

 

The impact of rates 

AC & Propane Furnace* 

Cold climate ASHP 
& Propane Furnace 
(30°F switchover) 

•$2.03/gal 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Values rounded for easier comparison. Rates used last updated November 2024. 

The impact of rates 

AC & Natural Gas Furnace* 

Cold climate ASHP 
& Natural Gas Furnace 
(15 'F switchover) 

•$1.06/therm 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Values rounded for easier comparison. Rates used last updated November 2024. 

The impact of rates 

AC & Propane Furnace* 

Cold climate ASHP 
& Propane Furnace 
(15 'F switchover) 

•$2.03/gal 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Values rounded for easier comparison. Rates used last updated November 2024. 
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OTP: Nat gas 
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OTP: Nat gas 
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OTP: Nat gas 

 

 

The impact of rates 

AC & Natural Gas Furnace 

Cold climate ASHP 
& Natural Gas Furnace 
(30°F switchover) 

•$0.95/therm 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Values rounded for easier comparison. Rates used last updated March 2025. 

The impact of rates 

AC & Natural Gas Furnace* 

Cold climate ASHP 
& Natural Gas Furnace 
(30°F switchover) 

•$0.87/therm 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Values rounded for easier comparison. Rates used last updated November 2024. 

The impact of rates 

AC & Propane Furnace* 

Cold climate ASHP 
& Propane Furnace 
( 15°F switchover) 

•$2.03/gal 

Specifications are for standard AC, high-efficiency furnace, and mid-level ccASHP. 
Va lues rounded for easier comparison. Rates used last updated November 2024. 

fl Xce/Energy· 

• CenterPoint, 
Energy 

fl Xcel Energy· 

fl Xcel Energy· 
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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: 

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

Operated through third party wiring controls kits 

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

·0Isclalmer:Th isinformat.oooisprovidedfc.-general in1ormatiooalpc.,poses oolyaodsl>ouldro!becoosideredas prof<tS.siooale\ectr>Oalad-.ioo 

Electrical'Mringcan bedangeroosand sr.ould oo ~beperformedt,yqualifiedandlicensedelectricians. lmproperwiringcan leOO tonre. eleclricst>xl<. 
andothorsc:rioush.'lZa rds . AlwayscoosLJtwjlhaqual ifiodcioc1rici.onbo1orn undcrtakinganyolcclnca l wo.1<.Th<oaulh0<andpL.tllishc,assumcno 

respon,,itiil}' for • "'l iniurie• ,dom"IJe• ,orlo,s,,sresu ltins;from theu..,armisuseof thisnformotion 

-Rctcrto rn,...,ufacturcr 1c<" aPl)rovod rontrol method, Mt all '-'lits can be controlod with line (Class 1) and/0< lcJw \o'Ol tagc (Class 2) control inlcfruptico 

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

II This link is also stored in the 
Training Resources page . . 

ASHP models compatible with 
load management controllers 

Compa!lb l~ Productllot 

Charts of heat pump 
operating hours 
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Fergus Falls - Switchover at 45° 

1000 

900 

800 

■ Furnace Heating Hours 
■ ASHP Heat ing Hours 
■ ASHP Cooling Hours 

Temperature {0 F) 

915 

752 

700 

l~i£iiilllll 111111111i£&i 
-20-1s ~o -so s 10 1s 20 2s Jo JS ,o ,s so ss 60 65 10 1s so as 90 95 100 

Furnace Heating Hours I ASHP Heating Hours I ASHP Cooling Hours 
4,483 - 66% 2,267 - 34% 2,010 - 100% 

Fergus Falls - Switchover at 30° 

1000 

900 

800 

■ Furnace Heating Hours 

■ ASHP Heating Hours 
■ ASHP Cooling Hours 

Temperature (0 F) 

915 

752 

700 

l~i£iiilllll 111111111i£&i 
-20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

Furnace Heating Hours I ASHP Heating Hours I ASHP Cooling Hours 
2,169-32% 4,581-68% 2,010-100% 

Fergus Falls - Switchover at 15° 

1000 

900 

800 

■ Furnace Heat ing Hours 
■ ASHP Heating Hours 
■ ASHP Cooling Hours 

Temperature ("F) 

915 

752 

700 

~i£iiilllll 111111111i£&i 
-20 -15 -10 -5 0 5 10 15 20 25 JO 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

Furnace Heating Hours I ASHP Heating Hours 
898 - 13% 5,852 - 87% I ASHP Cooling Hours 

2,010 -100% 
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Duluth - Switchover at 45° 

900 

800 

700 

■ Furnace Heating Hours 
■ ASHP Heating Hours 
■ ASHP Cooling Hours 

Temperature (°F) 

663 666 

836 
773 

694 

1\&~iiillllll II 111,.i 
-25-20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

Furnace Heating Hours I ASHP Heating Hours I ASHP Cooling Hours 
4,898 -64% 2,812 -36% 1,050 -100% 

Duluth - Switchover at 30° 

900 

800 

700 

■ Furnace Heating Hours 
■ ASHP Heat ing Hours 

■ ASHP Coo li ng Hours 

Temperature (0 F) 

663 666 

836 
773 

694 

1\&~iiillllll II 111,~i 
-25-20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

Furnace Heating Hours I ASHP Heating Hours I ASHP Cooling Hours 
3,018 - 39% 4,692 -61% 1,050 -100% 

Duluth - Switchover at 15° 

900 

800 

700 

■ Furnace Heating Hours 

■ ASHP Heating Hours 
■ ASHP Cooling Hours 

Temperature {°F) 

663 666 

836 
773 

694 

!&~iiiilllll II 111,&i 
-25-20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

Furnace Heating Hours I ASHP Heating Hours I ASHP Cooling Hours 
1,378 - 18% 6,332 - 82% 1,050 - 100% 
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Percentage of ASHP 
heating hours in St. 
Cloud by switchover temp: 

45 degrees = 36% 

30 degrees = 59% 

15 degrees = 80% 

5 degrees = 89% 

 

 

Slide 59

 

 

 

Percentage of ASHP 
heating hours in St. 
Cloud by switchover temp: 

45 degrees = 36% 

30 degrees = 59% 

15 degrees = 80% 

5 degrees = 89% 

 

 

St. Cloud - Switchover at 45° 

800 

700 ■ ASHP Cooling Hours 
■ ASHP Heating Hours 

Temperature (0 F) 

615 

816 

649 
615 

L:~.~;;11111 1111 111.i 
-30-25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

Furnace Heating Hours I ASHP Heating Hours 
4,477 - 64% 2,501 - 36% I ASHP Cooling Hours 

1,782 - 100% 

St. Cloud - Switchover at 30° 

800 

700 ■ ASHP Cooling Hours 
■ ASHP Heating Hours 

Temperature (0 F) 

615 

816 

649 
615 

L~:·:·;;;11111 1111 Iii.~ 
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

Furnace Heating Hours I ASHP Heating Hours I ASHP Cooling Hours 
2,841-41% 4,137-59% 1,782-100% 
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Percentage of ASHP 
heating hours in St. 
Cloud by switchover temp: 

45 degrees = 36% 

30 degrees = 59% 

15 degrees = 80% 

5 degrees = 89% 

 

 

St. Cloud - Switchover at 15° 
Temperature (°F) 

B16 
800 

700 ■ ASHP Cooling Hours 
■ ASHP Heating Hours 

615 
649 

615 

\~::~;111111111 ll1i& 
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

Furnace Heating Hours I ASHP Heating Hours I ASHP Cooling Hours 
1,419 -20% 5,559-80% 1,782 -100% 
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 This is estimating 
heating hours, not 
heating load (make 
sure to clarify when 
presenting)  

 Load weighted 
hours are available 
in the NEEP Size for 
Heating tool  

 Set of 3 bin hour slides 
to be changed 
depending on location 
of training (whichever is 
most relevant) 

Percentage of ASHP 
heating hours in 
Minneapolis by switchover 
temp: 

45 degrees = 34% 

30 degrees = 64% 

15 degrees = 89% 

5 degrees = 95% 

 

 

Minneapolis Switchover at 45° 

800 

700 

600 

400 

300 

■ ASHP Cooling Hours 
■ ASHP Heating Hours 
■ Furnace Heating Hours 

214 

200 161 1 123 

100 34 104 1 •1 I 
0 .2_..!L•I I 

564 546 

Temperature (°F) 

726 

653 

590 

I I 
"' 

-25 -20 -15 -10 -5 a s 10 15 20 25 30 35 40 45 50 

Furnace Heating Hours I ASHP Heating Hours 
4,290 - 66% 2,235 - 34% 

726 711 

1111.~~ 
55 60 65 70 75 80 85 90 95 

I ASHP Cooling Hours 
2,235-100% 
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Percentage of ASHP 
heating hours in 
Minneapolis by switchover 
temp: 

45 degrees = 34% 

30 degrees = 64% 

15 degrees = 89% 

5 degrees = 95% 
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Percentage of ASHP 
heating hours in 
Minneapolis by switchover 
temp: 

45 degrees = 34% 

30 degrees = 64% 

15 degrees = 89% 

5 degrees = 95% 

 

 

Minneapolis Switchover at 30° 

800 

700 

600 

500 

.00 

300 

■ ASHP Cooling Hours 
■ ASHP Heating Hours 
■ Furnace Heating Hours 

214 
200 ,., 1 123 

100 34 104 1 " 1 

0 ..2.....!L •I I 
-25 -20 -15 -10 -5 0 5 10 

564 546 

Temperature (°F) 

726 

653 

590 

I I 
15 20 25 30 35 40 45 50 

Furnace Heating Hours I ASHP Heating Hours 
2,321 - 36% 4,204 - 64% 

Minneapolis Switchover at 15° 

800 

700 

600 

500 

400 

300 

■ ASHP Cooling Hours 
■ ASHP Heating Hours 

■ Furnace Heating Hours 

214 
200 ,., 1 123 

100 34 104 1 " 1 

0 ..2.....!L •I I 
-25 -20 -15 -10 -5 0 5 10 

564 546 

Temperature (°F) 

726 

653 

590 

I I 
15 20 25 30 35 40 45 50 

Furnace Heating Hours I ASHP Heating Hours 
733-11% 5,792-89% 

726 711 

I ASHP Cooling Hours 
2,235 - 100% 

726 711 

I ASHP Cooling Hours 
2,235 - 100% 
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Rochester - Switchover at 45° 

900 

800 

700 

Temperatu re (°F) 

■ Furnace Heating Hours 
■ ASHP Heating Hours 
■ ASHP Cooling Hours 683 

Furnace Heating Hours I ASHP Heating Hours 
4,320 - 62% 2,636 - 38% 

Rochester - Switchover at 30° 

900 

800 

700 

■ Furnace Heating Hours 

■ ASHP Heating Hours 
■ ASHP Cooling Hours 

Temperature (°F) 

683 

853 

650 
696 671 

I ASHP Cooling Hours 
1,804 -100% 

853 

650 
696 671 

ji&iiiiiiillll Ill 111,i 
~~~~~~~o smewnWHWU~HWHWHWU~ 

Furnace Heating Hours I ASHP Heating Hours I ASHP Cooling Hours 
2,508 - 36% 4,448 - 64% 1,804 - 100% 

Rochester - Switchover at 15° 

900 

800 

700 

■ Furnace Heating Hours 
■ ASHP Heating Hours 

■ ASHP Cooling Hours 

Furnace Heating Hours 
1,002 -14% 

Temperature (0 F} 

683 

I ASHP Heating Hours 
5,954 -86% 

853 

650 
696 671 

I ASHP Cooling Hours 
1,804 -100% 
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Transition to Homeowner Education 

 

 

 

 

What we covered: 

I □ 

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 
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Homeowner Education 
 

 

Goal 

Share high priority topics to discuss with homeowner and tips on how to provide a 
high level of customer care to assure comfort and positive outcomes. 

 

Time to complete: 0 hours, 30 minutes. 

Number of lessons: 1 

 

 

Overview 

 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  

 

 

Materials Needed 

 Technology and Room Set-up 

 Activity Handouts 

 PPT Presentation 

 

  

  

~ 
-----------

~ 
[fcfJ 
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Cumulative time: 0 hours, 45 minutes 

Time to complete this lesson: 30 minutes. 
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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 

What do customers 
want from their new 
HVAC system? 
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2024 market survey of 
Minnesotans and 
Midwesterners 

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

• 30 Minnesotan homeowners 
participated in focus groups 

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

Research completed by Behavioural Insights Team and commissioned 
by Center for Energy and Environment 

Costs are the top two priorities 

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

Final purchase cost 

Monthly operational cost 

Same or better comfort 

Better indoor ai r quality - 8% 

Same or better lifespan - 7% 

30% 

Items related to system quality are the 
rest of the top-five priorities 

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

Final purchase cost 

Monthly operational cost 

Same or better comfort 

Better indoor air quality - 8% 

Same or better lifespan - 7% 

30% 
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A summary of customer priorities 
for new HVAC 

Economical solutions 
Competitive upfront costs 

Taking advantage of incentives 
and financing 

Competitive operational costs 

U Quality equipment 
Temperature consistency and 
balance around home 

Less fluctuation around set point 

Better indoor air quality 

System reliability and durability 

How can you make simple mod1f1cat1ons to your sales process to sell heat pumps? 

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

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 

• Research-backed messaging to 
build awareness of heat pumps 

• White-label templates for email, 
blog, social media, and more 

• Other customer education 
materials 

This link is also stored in the 
Training Resources page. 

For more, contact 
marketing@mnashp.org 
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How can you be a 
trusted source of 
information and 
increase your 
customer's confidence 
in your expertise? 

Your voice is important! Contractors are a 
trusted resource for homeowners 

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

■ Trust ■ Neutral ■ Distrust 

My friends and family 

My utility 

My contractor 
My utility's service plan 

Paid consumer publications 

Retailers 

Free online reviews 

72% 

63% 

62% 

53% 

51% 

51% 

33% 49% 

Be a knowledgeable 
source on incentives to 
address cost concerns 

■ Be familiar with your incentive 
landscape 

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

• Be able to communicate to your 
customers how the incentives can 
address cost barriers 

,----.. 
25% 

32% 

35% 

40% 

38% 

38% 

ii' 
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Talking points for 
the tax credit 

The current tax credit is likely to 
apply to installations this tax year 

No 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 

The initial conversation 

Initial 
conversation 

► 

Installation 

What incentives and financing can help with the upfront costs? 
What rates can help with operational costs? 

• What are the pain points with the current system? 
How will a heat pump solution address the customer's priorities? 
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The bid lineup proposal 

Initial 
conversation 

What are the tradeoffs? 

Bid lineup 
proposal 

Where would the equipment be located? 
• Why advantages does the heat pump solution have over an AC? 

The installation 

► 
Initial Bid lineup 

conversation proposal Installation 

• Is the equipment location agreed upon? 
• What should the customer expect from their controls? 

How should the customer control their heat pump and auxiliary heat? 
What work did you complete? 

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



Homeowner Education Facilitator Guide 

Page 42 Getting the Most out of ASHP in Our Cold Climate 
 

Present 
 Facilitator Notes 

Slide 86

 

 

 

 

Slide 87

 

 

 

 

Slide 88

 

 

 

 

What is different 
about living with a 
heat pump? 

■ Longer runtimes 

• Lower supply air temperatures 

• Defrost cycles 

• Reduced setbacks 

How should they 
control their system? 

■ Thermostat features 

■ Navigating setbacks 
■ "Set it and forget it" or 

minimal setbacks 

How will the heat pump 
and auxiliary heat 
interact? 

• The switchover temperature 

• Staggered controls for homes 
with ductless ASHPs & 
hydronic heat 

Photo cred it: Thomas Klepl 

~ . 
72' 
' . 
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How can they maintain 
their heat pump? 

■ Snow removal 

■ Filter replacement 

■ Service scheduling 

Image courtesy of Jeff Curtes 

What utility bill 
changes can they 
expect? 

■ Increased electric bills 

• Decreased gas bills 

Happy, well-educated homeowners are 
the best salespeople! 

My friends and family 

My utility 

My contractor 

My utility's service plan 

Paid consumer publications 

Retailers 

Free online reviews 

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

72% 

63% 

62% 

53% 

51% 

51% 

33% 

■ Trust ■ Neutral ■ Distrust ___ _ --
25% 

32% 

35% 

40% 

38% 

38% 

49% 

"' 
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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 

Exercise 1: Value Stacking 

We will fill out a value stack together using 

sample data for Wadena, MN. 

Needed to follow along: 

• Worksheet 

We will compare two fictional bids 
Basic AC & Furnace High Efficiency ASHP & Furnace 

AC : 2 ST, 15 2 SEER2, 12 EER2 ASHP : 2T, 17 SEER2, 8 6 HSPF2. 10 EER2 

Furnace: 40.000 BTU/hr 95 AFUE Furnace: 40,000 BTU/hr, 97 AFUE 

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

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

•costs are estimated to include additional parts and labor for installation 

I 

I 
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First we consider utility rebates 
Basic AC & Furnace High Eff1c1ency ASHP & Furnace 

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

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

Upfront 
Todd-Wadena 

incentives 
MERC 

•costs are estimated to include additional parts and labor for installation 

The Todd-Wadena Electric Utility rebate 

Up to $700 

OeoerationarodTr;insmlssionutl lity:OreatRi-Ene<gy 

• Ducted Air Source Heat Pump 

lleb;it, rang, 
S500-$700 

Ml11lmumeff1ci«,cy 

Source: MN ASHP Collaborative's Uti lity Rebate Lookup website 

Todd-Wadena Rebate Specs 

Example ASHP qualifies for the rebate! 
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The bottom line for a customer at bid 
Basic AC & Furnace High Eff1c1ency ASHP & Furnace 

AC Furnace (95%) ASHP Furnace (97%) 1 

Example Cost' $6,000 $5,000 

Upfront 
Todd-Wadena 

incentives 
$350 MERC 

Bottom line at bid $6,000 $4,650 

Next is the federal tax credit 

Eligibility 

Nor1h 

Source : NEEP Information Tables for the Example ASHP 

Example ASHP gets the tax credit! 
(and 97% furnace gets the tax credit!) 

$11,000 $6,000 

$700 

- $500 

$10,300 $5,500 

The tax credit applied to the project 
costs after upfront incentives 

Bottom line at bid 

25C Tax 
Tax credits Credit (2025) 

Depending on tax 
liabili~ 

I 

I 



Facilitator Guide Homeowner Education 

This project was made possible by a grant from the Minnesota Department of Commerce. Page 47 
Revision Date 7/01/2025 

Present 
 Facilitator Notes 

Slide 101

 

 

 

 

Slide 102

 

 

 

 

 

Transition to Best Practices for Sizing & Load 
Calculations 

 

 

 

 

The tax credit amount 
Basic AC & Furnace High Eff1c1ency ASHP & Furnace 

AC Furnace (95%) ASHP Furnace (97%) 
1 

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

I 
25C ,ax 

Tax credits Credit (2025) $0 $0 $2,000 $600 
Dependi~g on tax 

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 

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

Final bid cost $10,650 $13,200 

[LOG00] 
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Best Practices for Sizing & Load Calculations 
 

 

Goal 

Identify the various sizing methods that are recommended in completing high-
accuracy load calculations (Manual J or equivalent). 

 

Time to complete: 0 hours, 30 minutes. 

Number of lessons: 1 

 

 

Overview 

 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 

 

 

Materials Needed 

 Technology and Room Set-up 

 Handouts 

 PPT Presentation 

 

  

  

~ 
-----------

~ 
[fcfJ 
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Cumulative time: 1 hour, 15 minutes 

Time to complete this lesson: 30 minutes. 
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 Acknowledge the 
market barrier (more 
effort, uncertain bid) 

 Mention tools to help 
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- 3T AC previously 
installed, simply install a 
3T ASHP without 
completing a new load 
calculation 

 

 

Best Practices for 
Sizing & Load 
Calculations 

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

..o1 l:::,,. Identify sizing methods to complete accurate 
D I load calculations 

A 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 

Low quality methods 

Duplicating existing 
equipment size 

■ A rule of thumb 

■ The Heating Load Estimator 
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 If you are going to use a 
Rule of Thumb, we 
recommend enhanced 
rules of thumb that add 
context of both home 
insulation levels and 
climate zone.  

 This tool should be 
used for “gut checking” 
an existing system or 
your own calculated 
heating load.  

 If time constraints 
don’t allow for a full 
Manual J calculation, 
this table can be very 
helpful to verify that 
you’re in the correct 
load range for block 
load calculations 

 (original graph noted 
climate winter design 
temp @ 99% for dual 
fuel, and @ 99.6% for 
all-electric) 

 

 

For rough estimations, training, and gut checks 

Heating Load Estimator (Btuh/sq.ft.) 

Climate winter design temp (°F) 

Home Envelope Below-10 -10 lo 5 5 lo 20 

No wall insulation 44 38 32 

2x4 construction with insulation 23 20 17 

2x6 construction with insulation 16 13 11 

Newer construction (after 2012) 15 13 11 

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

Above 20 

28 

15 

10 

8 
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 Comfort consult – talk 
to the customer and 
understand what they 
like/don’t like about 
their current HVAC 
system 

 Too hot/cold in any 
particular area of 
the home, lack of 
dehumidification in 
the summer, etc.  

 Run time/utility bills – 
this can be time 
consuming, but is very 
helpful to understand if 
the system is oversized 
based on runtimes and 
expected vs actual 
utility costs with 
current equipment size 

 Example: can use 
an ecobee to get 
runtime data 

 

 

Medium quality 
methods 
• Comfort consultation 

• Block load calculation 
(Manual J or equivalent) 

• Account for detailed building 
envelope information 

• Factor in design temperatures 
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- Taking into account the 
building envelope is 
critical in achieving a 
higher accuracy load 
calculation 
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ASHRAE – 
science/engineering based 
values for design temps 

Be on the lookout for tools 
that auto-populate design 
temps, like the NEEP Sizing 
for Heating tool. 
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Animated. 

 

 

High quality methods 

• Comfort consultation 
• Room-by-room Manual J or 

equivalent 
• Account for detailed building 

envelope information 
■ Factor in design temperatures 
■ Factoring in existing 

equipment's run time or 
customer's utility bills 

Design temperatures 

There are multiple design temp values depending on the 
source! 

For 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. 

Using ASHRAE look up for most accurate 
design temps 

' ~JIS X[Al'OUS..ST PAt:L, U '\', USA (\\'MO: 726S80) ,---------.. 
Heating DB 

Tlllle -6.00r.;'AC) 

99 .6% I 99% ,,., Coldtnm0t1th\VS!MC~0~ MC\~~r::~'° I WSF 

MCDB DP HR MCDB WS MCDB WS MCOB MCWS PC\\'D 

-21.1 

Cooling DB/MCWB 

o.4% I 1% I 2% 

DB I MCWB I DB I MCWB I DB I MCWB 

MCWS PCWD 

27.S s., ISO 

32.7 23.0 31.1 22.2 29.5 21.3 

htlps://ashrae-meteq.info/v2 Qlindex.php?lat-39.333&Ing--1 Q4.658&place-%27%27&wmg-725650 
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Has anyone in here 
thought that Manual J does 
not have buffers in place 
for sizing? 

Research background: 

 Conducted by CEE for a 
gas boiler program that 
was run in 2017 

 Two different 
contractors who were 
told we would be 
reviewing their manual 
J calculations 

 Key takeaways 

 Manual J calcs were 
mostly much higher 
than the actual 
measured heating 
load needed for the 
homes 

 Differences 
between contractor 
A and B can be due 
to different 

ACCA approved solutions 
to make high high quality 
calculations easier 

CoolCalc Manual J 

• MiTek Wrightsoft 
• Elite Software 

• EnergyGauge 

• Amply J Room-scanning software 
• Conduit Tech for tablets (LiDAR) 

This link is also stored in the 
Training Resources page. 

Manual J has many built-in conservative 
assumptions- no weights needed! 

Comparison of two Manual J's versus measured data 

60,000 

50,000 

40,000 

30,000 

20,000 

10,000 

■ Contractor A's calcs ■ Contractor B's calcs ■ Measured data 

I I ~ I I I I I~ I I ~ I I 
5 

Site 



Facilitator Guide Best Practices for Sizing & Load Calculations 

This project was made possible by a grant from the Minnesota Department of Commerce. Page 55 
Revision Date 7/01/2025 

Present 
 Facilitator Notes 

software used, 
different 
assumptions, 
discrepancies in 
building envelope 
assessments, etc.  

 Shows that Manual 
J has a lot of built-in 
conservative 
assumptions 

 If rules of thumb 
are oversizing 
compared to 
Manual J and 
Manual J is 
oversizing vs 
measured 
loads, we can 
see how likely it 
is to end up with 
oversized loads 
and equipment 

 Sizing to meet 
Manual J load 
calcs is still a 
safe/conservativ
e way to meet 
the heating and 
cooling needs of 
the home 
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Note that this house is 
larger, but has a lower 
BTU/sq ft. 
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Example house to compare Manual J 
versus Rule of Thumb 

Home specifications and observations -~ 2-stories over a conditioned basement R-36 attic 
2,250 sq ft 

Built early 1970's 

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

R-13walls -
Homeowner feedback 

Lived in home two years 
R-11 

AC does not keep up basement walls 
Upsta irs is uncomfortable year-round 

[LOG00] 

Better Built NW Tool for Sizing 

Building~ 

Conditioned Floor Area 2250 

Average Wall Height 8.5 

FloorsAbove Grade 2 

Bedrooms 4 

Default Insulation level ~ nsulated w/vinyl windows 

Foundation Type Conditioned 6asement 

Duct location Custom (ente, details below) 

Custom Duct Loc.ition 

Attic% 35 

Unconditioned Basement or Crawt Space % 0 

Conditioned Area % 65 

~~~::"t:~:a~:) West 

YearBuilt 1970 

What is the result? 

Rule of Thumb: 

• 1 ton per 400 sq ft 

• 2,250 sq ft/ 400 = 5.6 tons 

Manual J: 4.3 tons 

Site ID; 20991 Heating. 51,600 BTU/hr 

Area 2, 2s0 n2 Cooling 16, 200 BTUl't11 
Climate St. Cloud AP latent 2 000 BTU/hf 

4.3 Tons 

The Rule of Thumb oversized the system by over a ton! 
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 Longer run times are 
good for all types of 
equipment, but they 
especially optimize 
performance of cold 
climate, variable speed 
heat pumps 

 If the customer has 
shared dissatisfaction 
with their current HVAC 
system around 
inconsistent 
temperatures, lack of 
dehumidification, 
and/or IAQ, promoting 
the benefits of longer 
run times can be a very 
valuable sales tool 

 

 

What are the benefits of accurate sizing? 

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

Longer run times improve: 

0 filtration 

0 dehumidification 

0 destratification 

0 temperature consistency 

0 energy efficiency 

Oversized 
equipment loses 
out on these 
benefits! 
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 Struggles with existing 
ductwork 

 Lack of delivered 
air; customer is not 
getting the capacity 
they paid for 

 Results in system 
working harder than 
it needs to; 
increased noise, 
more frequent fan 
motor replacement, 
risk of coils 
freezing, etc.  

 Shorter runtimes, 
short cycling, less 
dehumidification 

 Larger systems require 
larger electrical circuits  

 Potential to 
increase 
installation costs, 
overall electric 
usage 

 

 

What are the risks from oversizing? 

Oversizing in HVAC installations contributes to these risks: 

O struggles with existing ductwork 

0 shorter runtimes 

O short cycling 

O more noise 

0 reduced dehumidification 

O needing larger electrical circuits 

Start with 
accurate load 
calculations to 
mitigate risks! 



Facilitator Guide Best Practices for Sizing & Load Calculations 

This project was made possible by a grant from the Minnesota Department of Commerce. Page 59 
Revision Date 7/01/2025 

Present 
 Facilitator Notes 

Slide 118

 

 

 

 

 

Slide 119

 

 

 

 

 

Is the homeowner planning to have any 
weatherization work done? 

Why this is a valuable question to 
ask before installation: 

Future weatherization will 
change the home loads 

Weatherization contractors can 
be a valuable partner in your 
design process 

Possible responses to plans around 
weatherization 

Is the homeowner 
considering future How could you respond? 
weatherization? 

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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 If a customer has 
natural gas for their 
auxiliary heat, we can 
size the heat pump 
closer to the cooling 
load 

 Since natural gas is 
cheap compared to 
electric, it’s not often 
beneficial for the heat 
pump to take a larger 
portion of the heating 
load.  

 

 

• to the cooling load When to size 

hen auxiliary r load w Size to coo •;;pensive heat is less 

Applicable for: rs (dual fuel) 
ustome ■ Natural gas c 
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 If a customer has 
propane or electric 
resistance auxiliary 
heat, it’s almost always 
going to be more 
economical to heat the 
home with a heat pump 

 Size to the heating load 
as much as possible 
without being oversized 
for cooling to maximize 
operational cost 
savings for the 
customer 

 Being oversized for 
the cooling load can 
result in frequent 
low-load cycling 
and reducing all 
benefits of longer 
runtimes in the 
cooling season 
(dehumidification, 
air filtration/IAQ, 
destratification, 
etc.) 

 

 

When to size • to the heating load? 

d to displace an r gloa Size to ~ea mxiliary heat expensive au 

Applicable for: (dual fuel) 

■ Propane cust~~:1:ctric resistance heat 
■ Customers wit 

• system • All-electric 
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Don’t oversize for cooling – 
can result in the following 
negative results: 
compressor short cycling, 
negative impact to system 
longevity, lack of 
dehumidification, lose 
many benefits that come 
with longer run times 

- Variable speed systems 
are the best solution – 
allows for the heat pump 
to be sized to take on more 
of the heating load in 
winter; can modulate 
down to a lower operating 
mode/fan speed in 
summer to maintain 
benefits of longer runtimes 
without as much risk of 
short cycling 
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Important notes when sizing to the 
heating load 

• Ensure the system is not oversized for 
the cooling load 

• Variable speed systems are 
recommended for these scenarios 

• Consider supplemental 
dehumidification depending on latent 
cooling load 

What we covered 

... ~ Sizing methods to complete accurate load 
DI calculations 

A 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 
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Ductwork & Airflow 
 

 

Goal 

Reveal the importance of ductwork assessment with high level steps. Identify the 
risks and impacts to system operation as a result of ductwork being improperly 
sized or maintained. 

 

Time to complete: 0 hours, 30 minutes. 

Number of lessons: 1 

 

 

Overview 

 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 

 

 

Materials Needed 

 Technology and Room Set-up 

 Handouts 

 PPT Presentation 

 

  

  

~ 

~ 
~ 
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Cumulative time: 1 hour, 45 minutes 

Time to complete this lesson: 30 minutes. 
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Learning objectives 
By the end of the module, you will be able to: 

p;1= Recognize the importance of a ductwork assessment 

IDDll 

A 

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 

Why is assessing 
the ductwork 
important? 

■ Heat pumps may need more 
airflow than traditional 
systems 

■ Existing homes commonly 
have poor ductwork 

• Even a great heat pump will 
struggle in poor ductwork! 
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Decision tree for existing ductwork 
I I I I ! New system ! : : , 
! h~s same : Yes ! Existing system ! Yes ! Exi5ting sy5tem 
: auilow req's ~ okayed by ~ ~as:s k 
! as existing ! ! homeowner? ! : ucl ~~ ? 
: system? ! ! ! ! eva ua 10n. 1 

~--------- -------- J I -------- --------- I l -------- -------- J 

No 

Conduct static 
pressure tests. 

No No 

Yes ,,----------------------------------, 
' ' 
: Are duct modifications feasible? : 
1 .. ________ ------------------------- _) No 

Existing ductwork 
is okay to use. 

Modify existing 
ductwork. 

Replace existing 
ductwork. 

Step 1: Compare airflow requirements 

No 

Conduct static 
pressure tests. 

[ ! : 1 
:, Existing system : y ! Existing system : V 

~ passes : es 
: okayed by : : ductwork 
! homeowner? : ! evaluation? 

I -------- --------- ! t -------- -------- l 
No No 

~----------------------------------, 
' ' : Are duct modifications feasible? : 
1, __________________________________ ) 

Existing ductwork 
is okay to use. 

Modify existing 
ductwork. 

Replace existing 
ductwork. 

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 
■ 60,000 BTU/hr condensing gas furnace 
■ 3-ton single-stage AC 

New equipment 
■ 2-ton variable-capacity ASHP 

Find the air flow of the existing 
gas furnace 

• 60,000 BTU/hr condensing gas furnace 

■ 150 CFM per 10,000 BTU of rated BTU input 

-

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

150 x 60,000 / 10,000 = 900 CFM 

Find the air flow of the existing AC 

■ 3-ton single-stage AC 

■ 400 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 

• 2-ton variable-capacity ASHP 

• 375 - 400 CFM per ton 

400 CFM x Tonnage = ASHP Air Flow 

400 x 2 = 800 CFM 

So, does the heat pump require the 
same airflow as the existing 
equipment? 

Existing equipment 
• Furnace needs 900 CFM 
• AC needs 1,200 CFM 

New equipment 
• ASHP needs ~ 800 CFM 

What if the scenario was a 
bit different? 

Existing equipment 
• Furnace needs 900 CFM 
• 2-ton AC needs 800 CFM 

New equipment 
• 3-ton ASHP needs~ 1,200 CFM 

0 
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Step 2: Get the homeowner's assessment 

' ' ! New system ! ' ' ' ' 
! h~s same ! Yes 
: airflow req's 
! as existing 

y ! Existing system ! y 
es ! passes : es Existing ductwork 

: ductwork is okay to use. 

: system? , 
l _________ -------- I 

No 

Conduct static 
pressure tests. 

! evaluation? 
' ' t _________________ l 

No 

Yes ,,----------------------------------, 
' ' 
: Are duct modifications feasib le? : 
, .. __________________________________ ) No 

Modify existing 
ductwork. 

Replace existing 
ductwork. 

Questions to learn how the system is 
working for the homeowner now 

• How well is hot or cold air delivered to all rooms? 

• Where are they most comfortable in the home? 

■ Are there indoor air quality issues in the home? 

Step 3: Evaluate the ductwork 

r : : : 
: New system : : : 
! has same ! Yes ! Existing system ! Yes 
! airflow req's t---! okayed by 
! as existing ! ! homeowner? 
: system? : : 
l _________ -------- I I -------- --------- I 

No 

Conduct static 
pressure tests. 

No 

' ' 
: Are duct modifications feasib le? : , .. __________________________________ ) 

Existing ductwork 
is okay to use. 

Modify existing 
ductwork. 

Replace existing 
ductwork. 
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Both images from the 
Building America Solution 
Center – free to use! 

https://basc.pnnl.gov/ima
ges?f%5B0%5D=basc_key
words%3A114&page=2 
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Both images from the 
Building America Solution 
Center – free to use! 

https://basc.pnnl.gov/ima
ges?f%5B0%5D=basc_key
words%3A114&page=2 
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Both images from the 
Building America Solution 
Center – free to use! 

https://basc.pnnl.gov/ima
ges?f%5B0%5D=basc_key
words%3A114&page=2 

 

 

Check the airflow 

HVAC system on Turn the . h ■ d the fan to h1g 
an k ·t air is flowing from Chee 1 

all registers 

No air • movement? 

be crushed, 
The duct m~~sconnected! blocked, or 

Check for _noise 
and vibration 

• lion? This can 
Noise and v1b':iion within the 
mean dete~~~rrect sizing, or 
ductwor\~ securing. inadequa 
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 Image from BASC: 
https://basc.pnnl.gov/i
mages?f%5B0%5D=ba
sc_keywords%3A114&
page=1 

 Check accessible 
ducts for any visible 
gaps or tears in 
insulation 

 Trace each branch 
checking for 
compressed ducts and 
sharp bends or kinks 

 

 

ductwork in Is there ditioned an uncon 
basement? 

Is there visible 
damage or leaks 
in the ducts? 

• sion from Reddi~: /Sxi34NVENG 
Used with P•:~~\tcomfr/hvacad"ce/s ~ssrnn ouel 
httpsc//www., LLOGOJ 

[LOGO] 



Facilitator Guide Ductwork & Airflow 

This project was made possible by a grant from the Minnesota Department of Commerce. Page 73 
Revision Date 7/01/2025 

Present 
 Facilitator Notes 

Slide 144

 

 

 

 

 

 

Slide 145

 

 

 

 

 

 

Slide 146

 

 

 

 

 

 

Are the ducts 
properly insulated? 

Issue so far? Conduct a static pressure test 
,~ I I I / I ! New system : : : : : 
: has same ! Yes ! Existing system ! Yes ! Exi5t1ng sy5tem : 
, • 1 1 , passes 
: airflow req's H okayed by ? ii ductwork 
! as etxis~ng : ! homeowner. : ! evaluation? 
, sys em. : 1 : , , 
t~-------- ________ I l _________________ I \ _________________ I 

No No No 

' ' 
: Are duct modifications feasible? : 
1 __________________________________ ) 

Perform static 
pressure tests 
to measure 
TESP and 
filter pressure 

TESP = Total External Static 
Pressure 

Yes 

Existing ductwork 
is okay to use. 

Modify existing 
ductwork. 

Replace existing 
ductwork. 
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Filter pressure – important 
to understand filter impact 
to TESP, especially if filter 
is dirty and in need of 
replacement  

Image source: 
https://basc.pnnl.gov/ima
ges?f%5B0%5D=basc_key
words%3A120 
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Image source: 
https://basc.pnnl.gov/ima
ges?f%5B0%5D=basc_key
words%3A120 

 

 

Analyze the results 

■ Check the manufacturer recommended 
TESP for the model installed 

■ Compare this value against the 
measured TESP 

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

Graph represents general rules and does 
not represent one manufacturer or model 

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. 

Identify other 
components 
that add to 
TESP 

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

Single- Variable 
stage 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 
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Caution: When potential 
asbestos-containing 
materials are present, 
refer to a remediation 
specialist. 
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When ductwork modifications are feasible 
I I I I ! New system ! : : , 
! h~s same : Yes ! Existing system ! Yes ! Exi5ting sy5tem 
: auilow req's ~ okayed by ~ ~as:s k 
! as existing ! ! homeowner? ! : ucl ~~ ? 
: system? ! ! ! ! eva ua 10n. 1 

t _________ -------- J I -------- --------- I l -------- -------- J 

No 

Conduct static 
pressure tests. 

No No 

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 

Consider replacing ductwork if 
modifications are not possible 

f 1 [ : ( 1 
: New system : , : 1 
, 1 : : y , Existing system : y 
: has same :, Yes !, 0Ekxaisyteindgbsyystem ~ passes : es ! airflow req's ~ 
! as existing ! ! homeowner? : ! ductwork 
: system? : : ! ! evaluation? 1 

l _________ -------- J I -------- --------- ' l _________ -------- J 

No 

Conduct static 
pressure tests. 

No No 



Ductwork & Airflow Facilitator Guide 

Page 76 Getting the Most out of ASHP in Our Cold Climate 
 

Present 
 Facilitator Notes 

Slide 153

 

 

 

 

https://cee1.org/images/p
df/CEE_Duct_Retrofit_Deci
sion_Guide_TRC_01.16.24.
pdf 
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All of these installation 
considerations and more 
can be found through our 
ASHP Installation Best 
Practices Guide, which 
can be found on our 
website. 

Following these best 
practices and using the 
proper tools are some of 
the best ways to ensure an 
installation delivers on the 
projected performance. 

 

 

What we covered and what other 
methods are available 

Minimum Practice Better Practice Professional Grade 

✓ Interview the ✓ Perform static □ Assess duct leakage 
homeowner pressure test with duct-blaster or 

✓ Visually evaluate □ Verify duct 
blower door and 

the ducts balancing 
pressure pan 

✓ Non-diagnostic □ Measure airflow 
□ Complete a Manual D 

commissioning at registers with 
and compare to 

flow-hood existing ducts 

Duct Retrofit Decision Guide 

Includes: 

Minimum Practice for sales staff 

Better Practice for selling technicians 

Professional Grade for home performance 
contractors, addressing severe comfort 
land IAQ issues -

II This link is also stored in the 
Training Resources page . . 
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Acknowledge the market 
barrier (more effort, 
uncertain bid) 

Mention tools to help 

 

 

 

Transition to Control Strategies 

 

 

 

 

What we covered 

!'SF 

l1DlD 

A 

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 
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Control Strategies 
 

 

Goal 

Identify controls strategies for dual fuel heat pump systems; and apply them based 
on the selected thermostat and customer priorities. 

 

Time to complete: 0 hours, 30 minutes. 

Number of lessons: 1 

 

 

Overview 

 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 

 

 

Materials Needed 

 Technology and Room Set-up 

 Handouts 

 PPT Presentation 

 

  

  

~ 
-----------

~ 
[fcfJ 
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Cumulative time: 2 hours, 15 minutes 

Time to complete this lesson: 30 minutes. 
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The last major difference 
between HPs and AC 
installations is the 
thermostat. While you can 
install most any HP and 
control it as an AC, The 
magic happens when you 

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 

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: 

• Not all thermostats are dual fuel compatible! 

• Even some heat pump compatible 
thermostats do not work with auxiliary heat! 
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control it with a dual fuel 
capable thermostat 

Especially with coil-only 
VSHPs, manufacturers 
often do not require a 
particular thermostat, due 
to their interest in 
highlighting the drop-in 
nature of their product.  

However, we have found in 
the field that not all 
thermostats are dual fuel 
compatible, and even 
some HP compatible 
thermostats cannot be 
configured to run with a 
backup heat source 
should the HP not be able 
to meet the full heating 
load of the home. This is 
why proper thermostat 
selection and 
configuration is an 
important aspect of a 
quality HP installation in 
MN, especially for AC 
replacements, where you 
may not be installing 
brand-matched equipment 
and may want to use the 
existing thermostat.  
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Dual fuel controls software 

- If separate systems, 
stagger thermostats by 2-
3°F 

o what makes for a good 
thermostat for HPs 
installed as AC 
replacements?  

There are 4 things to look 
for.  

Multiple stage heating 
controls is not really 
required, but it provides a 
lot of flexibility in how the 
system is operated.  

 

 

What should you look for in a 
thermostat for AC replacements? 
■ 4+ wires or wireless to control the reversing valve 

■ Dual fuel control software to control auxiliary heat 

■ Outdoor air temperature monitor to set switchover 
and condenser lockout temp 

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

An alternative is a supply air temperature sensor 

• (optional) Multi-stage heating controls for more 
flexibility and comfort 
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- Both solutions work well 
with non-communicating 
ASHPs. Make sure to 
factor in any needs for load 
control programs. 

- Proprietary thermostats 
with variable-capacity 
systems are the best 
pairing for optimized 
efficiency & cost savings.  

- Third-party thermostats 
are not recommended for 
variable-capacity systems: 
staged, third-party 
thermostats will limit 
efficiency  

 

 

Proprietary versus 3rd-party thermostats 

Non-communicating 
systems 

Communicating 
systems 

Proprietary Thermostats Third-Party Thermostats 

0 
Always ask your distributor or manufacturer's rep for guidance- especiaffy if the 
customer demands a third-party thermostat. 



Control Strategies Facilitator Guide 

Page 84 Getting the Most out of ASHP in Our Cold Climate 
 

Present 
 Facilitator Notes 

Slide 161

 

 

 

 

 Warranty w/proprietary 
thermostat 

 Find out what they 
like/don’t like about 
current thermostat to 
better sell the 
proprietary options 

 Opportunities for 
connected diagnostics 
and remote servicing, 
better error code 
reporting to resolve 
issues 
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 Comfort balance point 

 Temperature at or 
below which the 
homeowner 
experiences 
discomfort  

 Good opportunity 
for contractors to 
work with the 
homeowner and 
make small 
changes over time 
to ensure comfort  

 Increases 
customer 
confidence, 

How do you factor in 
your customers' 
preferences? 

Scenario: Your customer cares most 
about improving her comfort. She also 
is expecting operational cost savings. 
She like her current ecobee. 

How do you approach this 
conversation? 

The capacity (or thermal) balance point 

The lowest outdoor temp that the heat pump can meet the heating load. 

Depends on: 

Equipment capacity 

• Home heating load 

-10° O" 10° 

Heating load (Btu/hr) Capacity 

. 1- l 
~~ 

20° 30° 
Outdoor air temperature (°F) 

40° 50° 
Graph data from the NEEP 
Cold-climate heat pump list 
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shows how 
much you 
prioritize their 
comfort 

 Opportunity for 
continued 
communication 
to help them 
adjust to their 
new heat pump 
system (can 
reiterate key 
customer 
education 
points to avoid 
callbacks) 

 Can modify the 
switchover 
temperature based 
on outdoor air temp 
or supply air temp 
sensor 

 Without a 
supply air temp 
sensor, 
recommended 
to set 
switchover temp 
a few degrees 
above the 
capacity 
balance point to 
start and iterate 
from there 

 Sensor gives an 
opportunity to 
dial in the 
delivered air 
temp at which 
the homeowner 
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feels 
comfortable  
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Natural gas – statewide 
average 
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The economic 
balance point 
The lowest outdoor temperature that 
the heat pump costs the same or 
less to run than the auxiliary heat 

Depends on: 
Equipment efficiency 

• Electric rates 
• Natural gas/propane rates 

Download a controls guide PDF from our website. 

II This link is also stored in the 
Training Resources page. 

0 

Economic Balance Point Calculation -
Natural Gas, standard electric rate 
BeCOP = Breakeven Coefficient 
of Performance 

(Ex C x Ef) 
BeCOP=---­

G 

E = $/kWh 

C = kWh/therm (constant) 

Ef = Efficiency of furnace 

G = $/therm 

1 gal propane = 27 kWh 
1 therm natural gas = 29.3 kWh 

Example House Calculation 

E = $0.14/kWh 

C = 29.3 kWh/therm 

Ef = 0.97 (97% AFUE) 

G = $1.06/therm 

BeCOP = (0.14 x 29.3 x 0.97) 
1.06 

BeCOP = 3.75 

Use the Performance Specs chart and BeCOP to 
estimate the economic balance point 

BeCOP = 3.75 
Find the Rated COP 
at different temps 
Depending on where 
the BeCOP falls, 
estimate the 
economic balance 
point 

Our estimate: 
~45-55°F 

--. . . 
Heating 47°F 

Heating 17°F 

Heating 5°F 

Heating -3°F 
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Economic Balance Point Calculation -
Natural Gas, dual fuel rate 
BeCOP = Breakeven Coefficient 
of Performance 

(EX C X Ef) 
BeCOP = 

G 

E = $/kWh 

C = kWh/therm (constant) 

Ef = Efficiency of furnace 

G = $/therm 

1 gal propane = 27 kWh 
1 therm natural gas = 29.3 kWh 

Example House Calculation 

E = $0.07/kWh 

C = 29.3 kWh/therm 

Ef = 0.97 (97% AFUE) 

G = $1.06/therm 

BeCOP = (0.07 x 29.3 x 0.97) 
1.06 

BeCOP = 1.88 

Use the Performance Specs chart and BeCOP to 
estimate the economic balance point ---BeCOP = 1.88 Heating 47°F Btu/h 

Find the Rated COP at 
different temps 
Depending on where 
the BeCOP falls, 
estimate the economic 
balance point 

Our estimate: 
<5°F 

Heating 17°F ........... 
Heating : 5°F 

Heating : -3°F 

Economic Balance Point Calculation -
Propane, standard electric rate 
BeCOP = Breakeven Coefficient 
of Performance 

(Ex C x Ef) 
BeCOP=---­

G 

E = $/kWh 

C = kWh/gal (constant) 

Ef = Efficiency of furnace 

G = $/gal propane 

1 gal propane = 27 kWh 
1 therm natural gas = 29.3 kWh 

Example House Calculation 

E = $0.14/kWh 

C = 27 kWh/gal propane 

Ef = 0.97 (97% AFUE) 

G = $2.03/gal 

BeCOP = (0 .14 x 27 x 0.97) 
2.03 

BeCOP = 1.81 
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All-electric – system 
should run as low as 
possible simultaneously 
with ER heat – lockout 
temp can be set with 
respect to COP (don’t 
switch fully to ER heat 
unless HP COP is <1) 
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What if the customer has propane? 

BeCOP = 1.81 

Find the Rated COP at 
different temps 

Depending on where 
the BeCOP falls, 
estimate the economic 
balance point 

Our estimate: 
<5°F 

Heating 47°F 

Heating 17°F 

Heating : 5°F 

Auxiliary heat control methods 

Ducted Dual-Fuel 

• Set or confirm a 
switchover temp 

• Set or confirm a 
droop temp 

Ducted All-Electric 

• Set or confirm a 
lockout temp 

• If droop not an option: 
Use supplemental heat 
upstage timer 

Set a switchover temp using a Supply Air Temperature Sensor. 
Always check default settings when setting up control methods! 

What is a droop temperature setting? 

Droop sets the maximum allowable temperature drop before the 
auxiliary heat engages 

Droop can fully engage or upstage the auxiliary heat 

Indoor temp setpoint: 70°F 

Droop setting: 2° F 

Aux.heatengages: <68°F 
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For the droop method, 
both systems are “on”, 
and the heat pump 
essentially never stops 
supporting space heating. 
This is accomplished with 
a two-stage thermostat or 
sometimes with two 
separate thermostats. 
When the indoor air 
temperature starts to 
droop, because the heat 
pump can no longer 
maintain the indoor air 
temperature, the backup 
system triggers, and runs 
simultaneous to the heat 
pump until the back-up 
systems' thermostat is 
satisfied. This should 
occur at about the same 
outdoor condition that 
defined the balance point.; 
when the heat pump can 
no longer keep up with the 
load. 

Back up heat upstage 
timers are an alternative if 
the droop setting is not 
available in the settings 
menu. This will activate the 
strip heat during long run 
time of the heat pump. It is 
recommended to set this 
as long as the customer 
with. The longer the heat 
pump runs the more even 

Droop method for a ducted dual fuel system 

Heat pump only Auxiliary only 
Indoor air temp. 

- Setpoint 

69 

68 ---------------------------------- ------- Droop setting 

Time 
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For the droop method, 
both systems are “on”, 
and the heat pump 
essentially never stops 
supporting space heating. 
This is accomplished with 
a two-stage thermostat or 
sometimes with two 
separate thermostats. 
When the indoor air 
temperature starts to 
droop, because the heat 
pump can no longer 
maintain the indoor air 
temperature, the backup 
system triggers, and runs 
simultaneous to the heat 
pump until the back-up 
systems' thermostat is 
satisfied. This should 
occur at about the same 
outdoor condition that 
defined the balance point.; 
when the heat pump can 
no longer keep up with the 
load. 

Back up heat upstage 
timers are an alternative if 
the droop setting is not 
available in the settings 
menu. This will activate the 
strip heat during long run 

Droop method for a ducted all-electric & 
ductless systems 

Heat pump only Heat pump & auxiliary 

69 

Indoor air temp. 
- Setpoint 

68 ---------------------------------- -------- Droop setting 

Time 
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time of the heat pump. It is 
recommended to set this 
as long as the customer 
with. The longer the heat 
pump runs the more even 
the temperature in the 
house will be.  
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Transition to Equipment Selection 

 

 

 

 

What we covered 

Best practices for selecting thermostats­
especially for dual fuel systems 

How to identify balance points and select 
switchover temperatures 

Additional control strategies for auxiliary heat 
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Equipment Selection 
 

 

Goal 

Utilize available equipment selection tools to support the accuracy of your work 
and increase customer confidence. Apply appropriate Manual S tables. 

 

Time to complete: 0 hours, 30 minutes. 

Number of lessons: 1 

 

 

Overview 

 Recognize equipment selection challenges and how to overcome them 

 Utilize available equipment selection tools to support the accuracy of your 
work and increase customer confidence 

 

 

Materials Needed 

 Technology and Room Set-up 

 Handouts 

 PPT Presentation 

 

  

  

~ 
-----------

~ 
[fcfJ 
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Cumulative time: 2 hours, 45 minutes 

Time to complete this lesson: 30 minutes. 
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Acknowledge the market 
barrier (more effort, 
uncertain bid) 

Mention tools to help 

 

 

What's important in Sizing and 
Selection? 

■ Understanding the basics of Manual S 
o Size limits 
o Latent load 

• Other critical components 
o Turndown ratio 
o Addressing homes with heating loads 1.5x cooling loads 
o Where to find expanded performance data 
o Using the NEEP tool for data visualization and selection 
o Rolling up recommendations into a checklist 

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

Recognize equipment selection challenges and how to 
overcome them 

I Utilize available equipment selection tools to support the 
, accuracy of your work and increase customer confidence 
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Determining when to size 
for heating vs cooling 

Ensuring the system works 
well with the existing 
ductwork (and assessing 
when ductwork 
improvements/retrofits are 
needed) 

Ideas to expand on 

Homeowner thermostat 
preference vs 
compatibility with possible 
systems 

Outdoor unit location 
options 

Top discharge vs side 
discharge – available 
space, ability to mount 
above snow line (all this 
matching up with the 
capacity needs based on 
load calcs) 

Planning around future 
weatherization (is the 
system flexible to future 
lower loads?) 

 

 

are challenges 
What "de rations and cons1 . 
when selec,!mg 
equipment. 
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Determining when to size 
for heating vs cooling 

Ensuring the system works 
well with the existing 
ductwork (and assessing 
when ductwork 
improvements/retrofits are 
needed) 

Ideas to expand on 

Homeowner thermostat 
preference vs 
compatibility with possible 
systems 

Outdoor unit location 
options 

Top discharge vs side 
discharge – available 
space, ability to mount 
above snow line (all this 
matching up with the 
capacity needs based on 
load calcs) 

Planning around future 
weatherization (is the 
system flexible to future 
lower loads?) 

 

 

Challenges and considerations we 
covered previously 

• When to size for heating or cooling 

■ Whether the system would work with the existing ductwork 

• What ductwork retrofit options may improve airflow 

• Where to place outdoor units 

■ How to factor in future weatherization work 
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Note, for existing homes in 
Minnesota that have not 
been Wx'd, it's very difficult 
to stay within 130% of the 
cooling load if attempting 
to do a large percentage of 
the heating load! 
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1:~-= ...... ; 
···· ···········• ....... _., 

Updated Manual S sizing guidance 

Equipment Type Heating Size Limit* Cooling Size Limit* 

Single-stage AC NA 120% 

Two-stage AC NA 125% 

Single- and two-stage ASHP 120% 120% 

Combustion system 140% NA 

Variable-capacity ASHP 150% 130% 

Auxiliary electric resistance 175% NA 

,. Limits reference design loads [LSOG00] 

Manual S: Determining the heat pump sizing condition 

Variable 
Capacity 

................ L .......... . 
f Variable-Capacity: 
! Advanced Sizing 

t ......... Cond ition ....... . 

- . 
Two-Stage Single-Stage ,-Single- o 

Two-Stag 

.... ~] ............... ~... i:r: .. 
! Two-Stage Heat ] ! Standard Sizing ·: ! Va_riabl_e-Cap_acity: 
, Pump Equipment , , C dT , , S1mpllf1ed Sizing 

t .... ~~~~~.~ .. ~~~~j.~j~~ .. ) t ......... ~.~ ... 1. '.~~ ••••• ) t .......... '?.?.~.9.i!!~~ ....... . 
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Manual S: Equipment selection & sizing 
procedure 

1. Produce a load calculation. 
2. :~•i.nt~oen~t pump equipment is used, determine the heat pump sizing 

3. Procure OEM performance data. 
4. For forced-air systems, determine the entering air condition for cooling and 

heating. 
5. Determine blower airflow in CFM for cooling and heating. 
6. Extract capacity values from performance data. As needed, interpolate OEM 

capacity values for the operating conditions that apply. 
7. Ensure th~t the selected equipment conforms to the size limits that apply 

to the project. 
8. Product a project file that documents the design decisions. 

Key considerations 

Manual S is complicated - what are the key areas we can focus 
on to ensure we're incorporating the most important principles? 

• Heating to cooling design load ratios 
■ How to best use capacity tables 

■ Sensible vs latent load and "right sizing" 

Heating to cooling design load ratio 
Example: 2000 sq ft home in Minneapolis 

Outdoor Design Conditions (MN Code) Heating/Cooling Loads 

Location 

Summer Db 

SummerWb 

Winter Db 

Minneapolis 

88° 

72° 

-15° 

Heating Load 40,000 BTU/hr 

Cooling Load 

Sensible Load 

Latent Load 

22,000 BTU/hr 

20.000 BTU/hr 

2,000 BTU/hr 

Heating design load 
Heating to cooling design load ratio = Cooling design load 

_4o_,o_o_o_B_T_U~/h_r = 1.s 
22,000 BTU /hr 
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Animated slide 

Every heat pump in the 
database has a 
heating/cooling capacity 
graph available.  

For this instance, we are 
using it to visualize the 
turndown ratio 

It is very helpful in ensuring 
match loading, particularly 
at partial heating and 
partial cooling loads to see 
the turndown ratio at 47 
and 82 degrees. 
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Animated 

 

 

Turndown Ratio and Goldilocks Zone 
H~ating/ Cooling Capacity Graph 

Heating Max. Cap. 
· ········•·"' '' 

• ··············•"'""'''"'''" •• 

1C1:: Heating Min. Cap. 

Cooling Max. Cap. 

OJtdocrl«np«IIUN!rfl 

A turn-down ratio compares maximum capacity to minimum capacity in a 
two-stage, multi-stage or variable capacity ASHP. 

Higher turn-down ratios increases seasonal efficiency because the ASHP 
operates without cycling for a greater proportion of the heating season. 

What do you need to consider when the heating 
load is >1.5x higher than the cooling load? 

Consideration Notes 

Sizing for variable-capacity units 
Use a balanced approach for dual fuel sizing 
(don't oversize for cooling) 

Capacity maintenance 
Look for high capacity maintenance 
(70% of capacity @ S°F / 4 7°F) 

Weatherization and ventilation Discuss options with the homeowner 

Mix-and-match heat pump solutions Zone the house and install systems per zone 

Short-cycling 
Short-cycling should occur less than 30% of annual hours in 
both heating and coo ling 
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Manufacturer extended 
performance data can 
partially be found in the 
NEEP tool or through 
manufacturers data 
through your distributor. 
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(Animated)  

Modern, high SEER2 heat 
pumps (and ACs) have 
much higher sensible heat 
fractions when compared 
to older systems. 
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Know where to find capacity tables 
for selected equipment 
The issue: AHRI data simulates 
a small geographic area. 

A solution: Use manufacturer 
extended performance data. 

More detailed 
• Wider variety of results 

For easier selection: Narrow 
down available product lines as 
you find "best" solutions. 

,..!, ..... , .... ::.: .. 
l>l »-> 1".1 21' 1P 1>.0 lU " ·' lU 24 1 ><• 1".0 ll.> ll.l l!.O 1'.7 
1'XJ 0., 0 ~ 1 OS) t.00 01} O" O'.J la'.I 0 .. 070 OS'. 100 ._.. 01) 0'7 

., ll M 1' 11 2' " '1 19 l7 >< ll 1' >I l> 2' 1' ---------------­, ., •• ,., ., " , ., ,., " " " u '·' ............ 
"' ""m '"' ,,. ,,. ""',.. =..,"" .,. "",.."" = 

"'°'"'"·'"·',...,.,,., ,,~,~,,..,,..,,... ... ,,, ,~, 
HXJ 0,. o.n 0 .. 1.00 .,_ .. "-" 004 O.ll 0~7 H>J 1.00 0 .. 0 .. 

",."'""'" "'",, " "'",.",.,. ---------------­u , ., •. , , ., ..... -~ u ,., ,.. ,s ,., ,., ,., ,., , ., 
~,. m m "" m ><> ><> "" ,.. >0< "" '°' rn "" m = .,. 

m ,,. ,., '"' ,,. '" ,,,., ,., " ' "' m ' "' w ,,. m ,.-; 

AHR/ only uses the highlighted section! 
It is important to find the correct section for 

equipment in our specific climate. 

[LOG00] 

Sensible Heat Fraction (SHF) 

Sensible Heat Fraction is the capability of selected equipment 
Acronyms include CSHR or SIT 
Ratio of cooling system sensible heat to total heat removal 
Manufacturer data shows equipment sensible heat fraction as a 
decimal (SIT) and listed with a total capacity (MBh or TC, depending on 
the manufacturer) 

MBh 25.8 26.5 26.7 

SIT 0.83 0.69 0.54 

t,T 19 16 13 
75°F kW 1.72 1.72 1.73 

Amps 7.6 7.6 7.6 

Finding the Sensible Cooling Capacity 

This system was "Rated" as a 24,000 BTU/hr cooling heat pump 

Total Capacity x Sensible Heat Fraction = Sensible Cooling Capacity 

MBh 25.8 26.5 26.7 

SIT 0.83 0.69 0.54 

75°F t,T 19 16 13 

kW 1.72 1.72 1.73 

Amps 7.6 7.6 7.6 

Total Capacity (25,800 BTU/hr) x SHF /0.83) = Sensible Cooling Capacity (21,414 BTU) 

[LOG00] 
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Sensible Heat Ratio (JSHR) 

The ratio of sensible load to total cooling load from the Manual J 
load calculation. 

Heating/Cooling Loads 

Heating Load 40,000 BTU/hr 

Cooling Load 

Sensible Load 

Latent Load 

22,000 BTU/hr 

20,000 BTU/hr 

2,000 BTU/hr 

Sensible Load (8{U) 
JSHR = a!u 

Cooling Load(-,,;:-) 

20,000 
JSHR = ZZ,000 = 0.91 

Sensible Heat Fraction vs Sensible Heat Ratio 

Sensible Heat Fraction (SHF) = 0.83 

Sensible Heat Ratio (SHR) = 0.91 

Heating/Cooling Loads 

Heating Load 40,000 BTU/hr 

SHF should be /owerthan the SHR 0 
If SHR if higher than SHR, 
dehumidification should be considered 

Cooling Load 

Sensible Load 

Latent Load 

Quick design guidance 
Metric Upper Midwest Goals 

Size to Cooling for natural gas dual fuel; 
Balanced otheiwise 

22,000 BTU/hr 

20,000 BTU/hr 

2,000 BTU/hr 

Sensible Heat Fraction (SHF) At or lower than Sensible Heat Ratio (SHR) 

Efficiency guide 
COP at Max Capacity at 5°F, 82°F and 
COP at Min Capacity at 17°F, 47°F 

Weatherization recommended Yes, particularly for propane and all-electric systems+ 

Low-load short cycling Watch for cooling low-load short cycling 

Turndown ratio @47°F and 82°F 2.25+ averaged 

Dry Mode Only if SHF is the same or slightly higher than SHR 

U'L"o'"'G'°o"RJ + Weatherization is always recommended if heating load to cool ing load is 1.5 or more, unless 
multiple systems are being designed to handle the home 
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HSPF and SEER are often 
needed to ensure 
equipment qualifies for 
rebates and incentives. 
However, these ratings are 
averaged across seasons 
and are only at rated 
capacities. Since inverter 
heat pumps vary their 
capacity at different 
outdoor temperatures, the 
COP at each temperature 
is a better indicator of 
actual efficiency. COP is 
an instantaneous 
efficiency at a 
temperature. Higher COP 
is better. For variable-
capacity heat pumps, it’s 
the COP at various 
temperatures and 
capacities that matters! 

 

 

Quick design guidance 
Metric Upper Midwest Goals 

Sensible Heat Fraction (SHF) At or lower than Sensible Heat Ratio (SHR) 

Weatherization recommended Yes, particularly for propane and all-electric systems+ 

Low-load short cycling Watch for cooling low-load short cycling 

Dehumidification solution or dry Only if SHF is the same or slightly higher than SHR 
mode 

+ Weatherization is always recommended if heating load to cooling load is 1.5 or more, unless 
multiple systems are being designed to handle the home 

What matters with efficiency? 

Heat pump Appropriate efficiency specification 

Single- and two-speed 
HSPF2 = Heating Seasonal Performance Factor 

SEER2 = Seasonal Energy Efficiency Ratio 

Variable-capacity COP = Coefficient of Performance 

[LOGO] 



Facilitator Guide Equipment Selection 

This project was made possible by a grant from the Minnesota Department of Commerce. Page 103 
Revision Date 7/01/2025 

Present 
 Facilitator Notes 

Slide 196

 

 

 

 

All of these installation 
considerations and more 
can be found through our 
ASHP Installation Best 
Practices Guide, which 
can be found on our 
website. 

Following these best 
practices and using the 
proper tools are some of 
the best ways to ensure an 
installation delivers on the 
projected performance. 
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Emphasize how helpful it is 
to compare systems using 
tools (there can often be 
more variance than 
expected in operation of 
similar equipment models) 

 
https://ashp.neep.org/#!/p
roduct/78771/7/25000/95/
7500/0///0 

 

 

Refer to CEE's Sizing 
Considerations for Heating and 
Cooling resource 

Includes: 
Sizing methods 

• Flow chart to determine ACCA 
sizing condition to use 

• Sizing tips and tricks 

This link is also stored in the 
Training Resources page. 

A walkthrough of the NEEP 
Sizing for Heating tool 
ashp.neep.orq/#!/product list/ 

O,b,l,,, lfofcle, o -.,..J , ,.,..'ll'~" .. ~NHP ~pl .. >Odtohon t""'cooJCi.,,,,. ,.;, s,,c,c,_tPl""l'l«ASHP)Proruct l ~, n,;,. 

Produ<t llit"a<original!)llouoch<dinl011, 1ormo1<001h<b.<kgroood,vis.t th< A,HP lriib• t"". Th<lstiro:kld«ASHPsys1<m>lh>tmoet th< lotffiS'<f>ioo 

otlh< ccAS/JPSp«'Klltloo. Tt>, vciunt><y,p,<ifl<•tLonir.d.>:1<,r,,qu«rr><nt<torbo!hp,r'lormir.:elo,vekMJd•=i,-,ot,<j>Ort<dp,rtorrn,ince,tondorM 

P1< ... 00« 1-.1 bemgli><eddo<e>ootnece,S11r,lym1,oo aprod;ct i,i>pprol'Mte foroll colddimot< •pplicat""1,C°"""""',contra<ton,andde,igM<S 
>l>oold ,,...,,, b.l di<><;l k>ad<, ~ <>p><iti«at~n t,m;:,,,at <1<S, ...:lotl><t ""P"""' foctor , b<foi<>ri«tiog oqu.pm,nt v;,;, NEEP', l<Utall., and 
C00<umttRe>oom,, forrr.oreinro<>11.,.ioo. 

This link is also stored in the 
Training Resources page. 
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Emphasize how helpful it is 
to compare systems using 
tools (there can often be 
more variance than 
expected in operation of 
similar equipment models) 

 
https://ashp.neep.org/#!/p
roduct/78771/7/25000/95/
7500/0///0 
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Emphasize how helpful it is 
to compare systems using 
tools (there can often be 
more variance than 
expected in operation of 
similar equipment models) 

 
https://ashp.neep.org/#!/p
roduct/78771/7/25000/95/
7500/0///0 

 

 

A walkthrough of the NEEP 
Advanced Sizing for Heating tool 

Note: This is a selection tool and 
NOT a true sizing tool. 

This link is also stored in the 
Training Resources page. 

What is the value of the 
NEEP tool? 

Compares equipment options for 
a home application 

Accounts for design temps 

Identifies capacity balance points 

Figure2 :ProductViewResultsE11amplt 

ProductS,iingforHeaung = · 
-'-"Y-('1) 

--­·-

... .-c_...,. .. o....,t-p(II.,,.) 

......... _,,. ....... _ 
__ ....,,._(MMh,) ___ ....,......,_ 
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https://ashp.neep.org/#!/p
roduct/78771/7/25000/95/
7500/0///0 

Specifying the brand or 
searching for a few 
specific model numbers to 
compare is a great way to 
narrow down the search 
results 
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The first input screen 

ProductType O Ductin9Confl9uratlon AHRI' or Model# 0 Refrigerant 0 

Central Air Conditioning Hea SinglezoneDucted,Centra lly Heat Pump Brand ~ AHRI, Model or Ur 

ENERGY STAR Certified 0 

0 ENERGY STAR V6.1 

Potential EIJglblUtyforlRATax 
Credit O 

HeatCap.47"FRated Btu/ h' O 

52000 8000J 

HeatCap.S' FMaxBtu/h O 

012000 36000 80000 
0 ENERGY STAR V6.1 Cold Climate O North (2024) 

□ south(2024J 

O CEETier 1 PathA(2025) 

r.i CTETier1PathB(202S) 

Our example inputs 

Summary: 

Type: Central Air Conditioning Heat Pump 

l'tefrigerant O 

Ducting Configuration: Singlezone Ducted, Centrally Ducted 

Brand: Heat Pump Brand 

fMaxBtu/h O I 
6000 80000 

AHRI, Model, Unit#: (none entered) 

Rated Heating Capacity @47F: 18,000 - 52,000 Btu/h 

Max Heating Capacity@ 5F: 12,000 - 36,000 Btu/h 

Potential Eligibility for Tax Credit: CEE Tier 1 Path B (2025) 

The search results- Grid view 

Heat Pump Brand 
lnverterDuctedSplitFamily(IDSJ 
AHRl#' : 208128218 

Heat Pump Brand 
lnverterDuctedSpl itFamily(IDS) 
AHRl #' :208128227 

SinglezoneDucted,Centra llyDucted SinglezoneDucted,CentrallyDucted 
Central Air Conditioning Heat Pump (HP) Central Air Conditioning Heat Pump (HP) 

16,200 MaxBtu/h@ 5"F 16,SO0 MaxBtu/h@S"F 

24,000 RatedBtu/h@4r r 24,000 RatedBtu/h@47"F0 

$ 24,000 Rated6tu/h@95"F' $ 24.000 Rated8tu/h@95' F' 
COP@S"F: 1.84 COP@S' F:1 .88 
HSPF2': 8.2 HSPF2 ': 8.5 

Outdoor Ur>it Model #' BOVA-24HDN1 -M15G Outdoor Unit Model# ' BOVA-36HDN1 -M15G 

Indoor Modd If' BVA-24WN1 -M20 Indoor Modd # ': BVA-24WN1 -M20 

;=. Li,tView 

We recommend 
changing Grid View 
(default) to List View 

Singlezone Ducted, Centra llyDuded 
CentralAirConditioningHeatPump(HP) 

30,200 MaxBtu/h@S"F 

48,000 RatedBtu/h@4rF· 

$ 48.000 RatedBtu/h@95"F' 
COP@S"F: 1.87 

Outdoor Unit Macki# ' BOVA-60HDN1 -M15G 

lndocr Model# ' : BVA-48WN1 -M20 
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The search results- List view 
• • , ] • ; • ' •• " ' (IMS>lool.......,,,) 

Sl.2SXPV-°""23",. OUS-49C•l DR 

SUSXP'V-04!-230 . . C"'°OCl -49C-O- • 

t5HM!WW,N 1 G\; H~1 

1-'<)•••• f!W<(!,f)l))~UU 

O,Ot.U-NX .. , OIO.>MW 1"""3 

Sl.2SXPV-Ol!-nJ. .=S-49C•IDR 

ESHM.,U'.lAN1 GlHM"3SRM<l 

[■ ""'--- m- ........... u .. 

Download product list is available 
to NEEP members 
. a' ' • ' • ' • ' " ,~,-- •❖WHi&l•mi•l•@~ .... _-______ "•JI 

-_,..,.,,..c,,_,c._ Sl>,..N-0<8-}l<l ... 0<'5-4lC•lDR Sl"991. H000X\I.. >ll 

$i,qit,.,,..C>.,; .. SUSXP,,-04!-<lO .. 0<,5-4)C <l[)R SI/J7UHOW'N. 21,l 

Sl>S><N-01'-230 ... 0C]S-ttc:•IDR 

Sl>SXf'll-048-23" ... 0'.40Cl -...C--O•, 

-=-o•••· HW<~F)005l> U 

C<R1M-'6M.-a: ... OIRM<-<a'1.-J.G 

v H5PfZI ... ,- co .. ,M .. • .... c._lty _ Rolod C.-itr ...... c.,...,., 
IV)" ~..,. .. ,., • • , .. 

Viewing an equipment page 

Centr&I AirConditiofiingHfftPump(HPJ 
S1 ngk!zoooOucted,C""troli;'Ducted 

AfjRI Cert• • 

Ma>imum H~ot ing Cap«ity (Btu/h) OS'f· 36,000 
R.>todHcanngCap,oc1ty(Stu/h) @47"F': l6,000 

. Ratod CoolingC. p.-city(Btu/h) C 95"f': J6,000 

11::~:~mation Tables I 
Sing1eror.e0Ucted, 
Cenlfali;'Otxted 

1:::.:ans:r· L°" 
' "°''"!I O,y""• lulb 

Information Page: 
Efficient ratings 
ENERGY STAR 
Potential I RA tax 
credit eligibility 
Capacity 
maintenance 
.. . and more 

Performance Specs: 
Minimum and 
maximum rated 
capacities 
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https://codes.iccsafe.org/
content/MNEC2020P1/cha
pter-4-re-residential-
energy-efficiency 

 

 

Using Advanced Data - System Sizing 
Back to list 

I Save PDF 

BasicView O 

Advanced Data -

SystemSizmg 

Central Air Condit ioning Heat Pump (HP) 

Singlezone Ducted, Centrally Ducted 

AHRI Cert 1t • 

Outdoor Unit Model i,•: 
Indoor Model #• : 

In the NEEP Sizing for Heating Tool, 
enter the zip code and weather station 

ZipCode Heating Design Temp. {'F)O Cooling Design Temp. ('F)O 

,.ls .. " .. °'-------•.JI -20 
WeatherStation O Heating Design Load {Btu/h)O Cooling Design Load (Btu/h)O 

I St Cloud Regional. Winter Design Temp: ,,, , 51600 16200 

Advaoced Search - Sizing for Heati ng and Cociing User Guide O and Design Load Calculators 

Click here for Optional Settings 

I Run System Sizing I 

Enter heating and cooling design temps 
and loads (from your load calculations) 

ZipCode Heating Design Temp. ("F)O Cooling Design Temp. ("F)O 

WeatherStation O 

11 ~,--20-------~,,% 
Heating Design Load (Btu/h)O ~Coo-,,!ing-,D,-es .. ign-,-lo-,,d,,.(Btu-,,/h"')O __ __, 

St Cloud Regional, Winter Design Temp: " I 51600 11 16200 

Advanced Search - Sizing for Heating and Cooling User Guide O and Oesig'-, .-,o,°"dC""',1c""',,,-w -, ____ _, 

__.. Cli<kh«elo,OpL,ooalS,umgs 

[RunSystemS•ziJ 
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Select and enter optional settings as needed 
ZipCode Heating Des'<J n Temp (" F)O CoolingOesignTem p ("F)O 

• 
Weather Statio n O HeatingDesignload (Bt u/h)O Cooling Design Load (Btu/h)O 

StCloudRegior1,1~ Winter Design Temp: .., 51600 

Ad\/ar><ed Search - Sizing for Heating and Cool ing User Guide O and Design Lo d C I 

rJ Optional: Apply Compresso, Lock-Ou! 

Temf>",ature O 

0 Optional: Manually Set Low Tempe<ature 

Cap.,cityR.iti ng 

Slisttr:sterRmisrel§sHirn .. ,_,, ________ .... Optional field to set a 
lock-out temp 
(20°F for this example) 

The resulting graph with the default settings 

System Capacity, Heating and Cooling Load, and Weather Data Graph 

i= . r. 
:-,<i * ;,;,'> j> _,., ·'"' 

Supplcmenta1Hu1 

· • Hootir>_j Mox.Cap. 

·• Hc.,i'>.!RatedCap. ·~ 

OUtdoorTcmpe,~turc rn 

Modulati1>9 Hc•tl'ump Potential law-lwd Cyclin9 
• HcotingMin.C• p. ·• HHtir,gloa.dLino (Btt.1/'h) 

• E ' g d (6 J ·• ~ 

,. De,;gnTompe,.>lure 

-E l" :g d ' gZ 
e Annua l load• Hour> (lltu,/yrl 
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Find additional values in tables below the graph 
System Capacity. Heating and Cooling Load, and Weather Data Graph 
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The hours requiring supplemental heat 
System Capacity. Heating and Cooling Load, and Weather Data Graph 
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Transition to Installation Best Practices 

 

 

 

 

The percent annual cooling load with low-load cycling 
System Capacity, Heating and Cooling Load, and Weather Data Graph 
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Installation Best Practices 
 

 

Goal 

Implement installation best practices for heat pumps moving forward to ensure 
high quality installations and customer satisfaction. 

 

Time to complete: 0 hours, 30 minutes. 

Number of lessons: 1 

 

 

Overview 

 Implement best practices for outdoor unit placement 

 Implement best practices for line set routing and insulation 

 Recognize the value of surge protection 

 

 

Materials Needed 

 Technology and Room Set-up 

 Activity Handouts 

 PPT Presentation 

 

  

  

~ 
-----------

~ 
[fcfJ 
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Cumulative time: 3 hours, 15 minutes 

Time to complete this lesson: 30 minutes. 
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Learning objectives 
By the end of the module, you will be able to: 

Implement best practices for outdoor unit 
placement 

Implement best practices for line set routing 
and insulation 

Recognize the value of surge protection 
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Avoid Installing outdoor 
units on walkways and 
patios Defrost cycle melt 
water can re-freeze on 
ground surfaces and 
create a dangerous slip 
hazard.  
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Do not install outdoor 
units under a roof’s 
driplines Rain, ice fall and 
snow melt from roof 
overhangs and driplines 
can re-freeze on the 
compressor’s coil surface 
and overwhelm the unit’s 
defrost cycle..  

 

 

Image courtesy of Reddil user: 
https://www.reddit.com/r/heatpumps/s/14hdgTf8el 

Image courtesy of Reddit user: 
https://www.reddit.com/r/heatpumps/s/HZ0ZgzCj11 

[LOG00] 
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When needed, outdoor 
units should be installed 
with drip caps or shields.  

 

 

Slide 228

 

 

 

 

In colder climates, defrost 
cycle and full power 
operations occur 
frequently and run at 
Locate outdoor units 
where noise will not 
disturb occupants higher 
decibels than typical 
operations 
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In homes with little or no 
insulation or single pane 
windows, full power noise 
may bother occupants. 

 

 

Best practice­
Place outdoor 
units where 
they are less 
likely to bother 
occupants 
with noise 
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 Install outdoor units 
above average snowfall 
depths 

 Outdoor units need 
free-flowing air at all 
times. Install using wall 
brackets or an 
equipment platform 
that will raise the 
outdoor unit  
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Best practice-
Use a stand to 
raise outdoor unit 
above snowline, 
educate customer 
about snow 
removal 
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Don’t install outdoor units 
facing into the wind If the 
outdoor unit is facing into 
dominant wind direction, 
this could cause counter-
rotation of the outdoor fan 
and lead to failure of the 
fan motor, fan circuit 
board or both. 
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What's a 
factor to 
consider 
with this 
placement? 

Best practice­
Avoid locations 
that face the 
dominant wind 

Image source: Energy Smart Colorado 
/https://energysmartcolorado.org/ 
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 Avoid any kinks or 
partial kinks in the 
lineset  

 Even a partial kink can 
result in reduced 
capacity in low 
temperatures and may 
result in a callback.  

 This can be a very 
difficult problem to 
solve.  

 Adding more 
refrigerant will only 
exacerbate the 
problem.  

 Locating a kink 
requires removing 
the linehide, feeling 
along the lineset to 
locate hot spots, 
and potentially 
replacing the entire 
lineset.  

 

 

Image source: Excel Air Systems. "Fixing a Kinked Copper Line". 
https:llwww.youtube.com/watch?v=6vN1SyJRl78 
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- Considering lineset 
length design, how do 90s 
contribute to the length of 
the lineset? 
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 Ensure insulation 
covers the entire 
lineset including the 
flare fittings  

 This ensures liquid or 
frost will not develop 
under the flare nut and 
cause cracks.  

 Full insulation 
coverage also retains 
heat and improves 
system efficiency.  

 

 

Image source: stuzman52. "Mini-Split Heat Pump: Line-Set 
Installation, Detailed". 
https:llwww.youtube.com/walch?v=MfseMtg_ YPg 
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- Make sure line set 
insulation is UV rated  
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Some products may only 
handle one surge, while 
others can handle multiple 
surges.  

 

 

rotection is 
Surge p t solution low-cos . e 
a t expens1v to protec 
equipment 
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Surge protection is 
particularly valuable for 
units with microprocessor 
components • 
Units with microprocessors include: 

• All variable speed units 

• Many single and two-stage units 

Refer to the supplemental resources on 
installation best practices online 

Electrical service & panel evaluation 
Sample questions include: 

Is the amperage delivered to the home sufficient to power the 
new appliances? 

Is there enough room for new single- or double-pole breakers 
to be attached to the main bus bars? 

Filter selection 
Sample questions include: 

What are the static pressure impacts of filter types and sizes? 

■ Where should filters be located? 

[LOGO] 
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All of these installation 
considerations and more 
can be found through our 
ASHP Installation Best 
Practices Guide, which 
can be found on our 
website. 

Following these best 
practices and using the 
proper tools are some of 
the best ways to ensure an 
installation delivers on the 
projected performance. 
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Refer to the Best Practices 
Installation Guide for this 
content and more 
The Preferred Contractor Network 
site verification process follows the 
steps in the guide. 

Learning Resources 

·•-·•---··°'·-'"··~""·""-·"'-·"'""-"'· 
Content: 

• Line sets 

• Refrigerant charging and tubing 

• Condensate drains 

• Outdoor unit installation 

• Homeowner education 

• Additional resources 
www.mnashp.org/learning-resources 

What we covered 

II 0 

g Best practices for outdoor unit placement 

This link is also stored in the 
Training Resources page. 

:r Best practices for line set routing and insulation 

$ The value of surge protection 

HVAC Quality Installation 
Specilication _ _,c..--, _ __ ..,_'"""" 
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Exercise 2: Breakeven Coefficient 
of Performance (BeCOP) 

We will walk through calculating a BeCOP. 

Needed to follow along: 

• Worksheet: Page 2 

The BeCOP formula 

EX C X Ef 
BeCOP = 

G 

+ 
Todd-Wadena Dual Fuel Electric Rate 

Constant to convert from kWh to therms 

Furnace efficiency 

MERC natural gas rate 

BeCOP = 
0.07 X 29.3 X 0.97 

0.98 

♦ 
E = $0.07/kWh 

C = 29.3 kWh/therm 

Ef = 97% (0.97) 

G = $0.98/therm 

The BeCOP for our example is 2.03 

0.07 X 29.3 X 0.97 ■~111111!11■ 
BeCOP = ------- IZJ'fl 

0.98 
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 ~ 

Exercise 3: Economic 
Balance Point 

We will walk through using the BeCOP to 

estimate the Economic Balance Point. 

Needed to follow along: 

Worksheet: Page 2 
• Equipment Spec Sheet: Page 1 

A note about BeCOPs 

■ COP curves aren't linear! 

■ This exercise will give you an estimation- not an exact number 

Find where a BeCOP of 2.03 would fall in the 
Rated COP column 

Heating/ Outdoor Indoor Dry 
Unit Min Max 

Cooling Dry Bulb Bulb 

Btu/h 5,700 25,200 
Heating 47°F 70°F 

4.77 3.37 

Btu/h 9,100 16,000 19,400 
Heating 17°F 70°F 

2 

Btu/h 6,700 16,100 16,100 
Heating 5°F 70°F 

FS·iM 2.21 2 

[t5Ci1GO] 
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Find the temperature the BeCOP would fall in 
the Outdoor Dry Bulb column 

Heating/ • ... Indoor Dry 
Unit Min Max 

Cooling I : Bulb 

Btu/h 5,700 25,200 
Heating 70°F 

COP 4.77 3.37 

Btu/h 9,100 16,000 19,400 
Heating 70°F 

COP 2.78 2 

Btu/h 6,700 16,100 16,100 
Heating 70°F 

COP 2.21 2 

[LSOTG00] 

Estimate the Economic Balance Point based 
on where the BeCOP would fall 

Heating/ Indoor Dry 
Unit 

Cooling Bulb 

Btu/h 
Heating 70°F 

COP 

Btu/h 
Heating 70°F 

COP 

Btu/h 
Heating 70°F 

COP 

Exercise 4: Capacity 
Balance Point 

Min 

5,700 

4.77 

9,100 

2.78 

6,700 

2.21 

We can find the Capacity Balance Point in 

the Equipment Spec Sheet from NEEP. 

Needed to follow along: 
• Worksheet 
• Equipment Spec Sheet: Page 2 

Max 

25,200 

3.37 

16,000 19,400 

2 

16,100 

2 

[LSCi1G00] 
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Transition to Summary & Closing 

 

 

 

 

Find the Capacity Balance Point on the 
Product Sizing for Heating table 

Equipment Spec Sheet: Page 2 
, ___ ,.. , .. -. _.. _..,...., , .. ,.., ____ ., _ __, 
·---■--

I 

• .,.,_o_,.~-,-~-,~.---o~••• ! •1 

I~ I" ' t ;-~~~~;-:::,,,,. " ,;t~ ~l 
, .:§,~-. ':£_;_:.~~:;~ •• ;.§§~·, ~ 

~;~;;;:~~~~:~;: .. -... ~ I~!::~:.::=::~~::::~ ::: I 
~oroontAnnuolloodwi<l, Low-LoodC•cino 4 .0% 
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Summary & Closing 
 

 

Goal 

Review content and provide access to additional resources. Provide time for 
training evaluation and feedback. 

 

 

Time to complete: 0 hours, 15 minutes. 

Number of lessons: 2 

 

 

Overview 

Summarize content highlights from the day and answer outstanding questions. 

Provide access to additional training resources and contact information. 

Allow time to give an opportunity for participants to evaluate the training and 
provide feedback. 

 

 

Materials Needed 

 PPT Slides & AV Equipment 

 Evaluation Forms 

 

 

References and Resources 

 MN ASHP Collaborative Preferred Contractor Network mnashp.org/become-
preferred-contractor 

 
  

~ 

~ 
~ 
--------
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Cumulative time: 3 hours, 45 minutes 

Time to complete this lesson: 10 minutes. 
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Tip: Installing a heat pump 
in your own home, if you 
haven’t already, will give 
you valuable experience 
and help you connect to all 
of the considerations 
needed for quality HP 
installations. 

Make sure you are 
leveraging and stacking 
financial incentives  

 

 

 
  

Next Steps for Contractors 

B=­
□ = 

Practice installations at employee homes to 
gain experience with the technology 

Leverage and stack financial incentives and 
lending products 

Attend ongoing distributor and 
manufacturer trainings 

Stay engaged with your utilities on rates 
and programs 
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 Facilitator Notes 

 

Cumulative time: 3 hours, 55 minutes 

Time to complete this lesson: 5 minutes. 
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To wrap up, I wanted to 
leave you with some more 
information on the MN 
ASHP Collaborative’s 
Preferred Contractor 
Network.  

Since you’ve attended 
today’s training, the only 
remaining requirements 
are to fill out some 
paperwork and complete a 
site verification for a 
recent install, which you 
can easily submit via an 
online form. You can get 
started in just a few 
minutes by filling out a 
quick intake survey on our 
website- this QR code will 
take it straight there, and 
you can fill it out from your 
phone in just a few 
minutes.  

 

 

This training meets the training requirement for 
the MN ASHP Collaborative's Preferred 
Contractor Network 

Continue enrollment for free leads 
Training (completed today) 

• Online site verification (30 mins or less) 

For next steps, contact info@mnashp.org 

mnashp.orq/become-preferred-contractor 

II This link is also stored in the 
Training Resources page . . 

Find a contractor 
.. ,...,__...,__,. ....... _ , .~,c~......,.,,,__,,._,,M 
,.,,.__,, r ,--..O...,_C-_ ____ ~-

• • ,...,,."""'"'-~ .... ·-·~""'""-""' 

ICIII I····-· 

j _ ,__ LLUU.ii 
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Remind audience to 
complete evaluation and 
feedback before leaving 
the training. 
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Introduce this Tool: 

Sample Email Communication 

Pre-Learning Email 

Send this to everyone who has signed up about 
three days ahead of the training, give or take a day 
if there are weekends or holidays in the way.  

Sample Email: Registration 
Confirmation + Pre-Learning 
Resource 

Subject: You’re In! Get Ready for [Training Name] 

Header: Your Training is Coming Up—Here’s What to 
Expect 

Body: 

Thanks for registering for [Training Name]! You’re 
taking a key step toward growing your business with 
heat pumps. This training will provide you with in-
depth technical knowledge, best installation 
practices, and performance optimization that will set 
you apart in the market. You’ll also gain access to 
exclusive marketing tools and resources that will help 
you attract more customers and increase your 
credibility.  

To get the most out of this training, we recommend 
reviewing our short Pre-Learning Guide in advance.  

궍궎궏궐궑궒 [Download the Pre-Learning Guide (PDF)] 

괜괝괞괟괠괡괢괧괣괤괥괦 Training Details 
 Date: [Date] 
 Time: [Time] 
 Location: [Address or Virtual Link] 

We’re looking forward to seeing you there! 

 

You can find additional 
sample email 
communications in the 
download folder. 
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Introduce this Tool: 

Sample Pre-Learning Document 

Give your participants a sense of the main topic areas 
for the training with some “things to think about” to 
help make the content more relevant. 

 

You can find a 
customizable version of 
the pre-learning document 
in the download folder. 

 

 

 

 

 

 

Introduce this Tool: 

Sample Handouts for Exercises 

 

 

 

Our next tra ining won't be just about "learning 
more"- II wi ll also be about leveraging your current 
expertise. 

Things to think about before the trai ning ... 
What are best practices to optimize heat pump 
performance? 
What methods are you already using to ensu re 
high quality ASHP installations? 
What challenges are you currendy facing with 
ASHP installations? 

How can you maximize the valu e of ASHPs for 
your customers? 

How can you select the best equipment for each 
customer's home and priorities? 
What important aspects of each customer's 
home can you factor into your system design? 
How can you factor in available rebates, rates, 
and financing to maximize cost savings for each 
customer? 

The energy future is here. 
Let's turn Minnesota's cold 
days into hot opportunities! 

What gets customers 
Interested In heat pumps? 

Highly efficient technology to 
heat and cool your home 

You can stack rates, rebates 
and financing options to 
offset installation costs 

Fully replace your air 
conditioner for year-round 

comfort 
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You can find a copy of the 
worksheet in the download 
folder. 

The scenario 
Ben and Maureen scheduled a bid w ith you to replace 
their old AC and fu rnace. In your discussions with them. you 
learn they are curious about upgrading their AC to a heat pump. 
They hope the heat pump can help lower their energy bills. Ben 
and Maureen also share that they are hoping a new heating and 
cooling system will be an environmentally- friendly way to make 
their home more comfortable throughout the year. 

Home si ze and load 
Built 1955 
Air sealing improved, but no 
further weatherization completed 
2,042 square feet 
37,000 BTU/hr heating load 
22,000 BTU/hr cooling load 

Current equipment 
Installed before air sealing 
3T single-stage AC 
60,000 BTU/hr condensing 
gas furnace 

Utilities 
Todd-Wadena 
Minnesota Energy 
Resources Corp 

Exercise 1: Value Stacking 

Instructions: Fill out the value stack for the 
Example ASHP by following along with the 
presented material. 

"'Aren't there rebates for heat pumps? 
How much can they help?" 

Baste AC & Furnace High Efficiency ASHP & Furnace 
AC 2 5T 15 2 SEER2 12 EER2 ASHP: 2T 17 SEER2 8 6 HSPF2 10 EER2 
Furnace 40 000 BTU/hr 95 AFUE Furnace 40 000 BTU/hr 97 AFUE 

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

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

Upfront Todd-Wadena 

Incent ives 
MERC $350 

Bottom line at bid 
(Equprner,1COSl~~t $6,000 $4,650 
lncffllivt'S) 

25CTax 
Tax credits Credit (2025) $0 $0 

~ in9ontai< 
li&bility 

Final equipment cost $6,000 $4,650 

Final bid total $10,650 

"Costs11reest1m11ted tomclude11ddit1onolparts11ndlllborrorinst11ll11t1on 
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You can find a copy of the 
worksheet in the download 
folder. 

 

Introduce this Tool: 

Sample Evaluation Form 

 

You can find a 
customizable version of 
the Evaluation form in the 
download folder. 

Exercise 2: Breakeven Coefficient of 
Performance 

tn&tructiona: Co!aJtate tht Bro-• Coetllc:lenl o1 
i"erk>rmance (e.a>P) using the fomyJt., end Input 
vaWH pnMded below. 

'"Mow low could I run a hNt pump 
whilt still savint money on our 
,nergybatsr 

Tocld-Wedtne Dull Futl Eltdtlc Role E • SO.tl7,1(Wh 

BeCOP• Ex~xEI 
Const.w to conwrt from kWh to therms C • 29.3 k\'/Mherm 

Furnac:e efficiency El•ffll(0.91) 

ME.RC nanral gas rate G•S0.9~ 

.,_~~ C• DWt~,,._ l • l,'f-,,...,.. 

BaCOP• =====--=====-====~ 

Exercise 3: Economic Balance Point 

tn&tructiona: Esl te the Ecatlomk:Bllance Fl>lnl for the ....,.,ie ASHP t,y compe~ tht 8eCOP to 
the rared COP volues tn 'fO'I' ~ Sj)ec 51\ffl 

Eumpl• ~: (To llullrlle tht procff;S- Not to .,_ the rffUUs ol tht ex..-cise) 

t V.Uc:alaJ!btte8eCOPol3.1 
2. You find tht Pel1ormance Specs tabCe on the Eq"1>Mero Sj)ec Slleel 
3. V.U loclc lo<values tn theRlle<I COP columns Oligl(lgl,led) lhat ll<acl<,t )CUrlkCOPol 3.1 
'- V.U find that the 8eCOP -.Id fall btlwun 4rF «t,t end l7'F In the Outdoor tll'y 8utb colulM 

(),lghllgl<ed) 
5. v.u esbmlle en Ea>nomk: 8alonce Point -.td lie 35'1' 

Exercise 4: Capacity Balance Point 

ln&tructiona: ldenlily the <:apacily Balaoc:e Point using the Product Sizing lo< H .. ting table on ~r 
Eq,4,ment Sj)ec Sheet. 

C6paclty Balance Polnl: ____ _ 
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1. What is your role? 

D Distributor D Contractor 0 Utility D Sales 

D other _________ _ 

2. Please share your overall satisfaction with this training. (Choose one) 

D Very satisfied D Somewhat satisfied D Somewhat dissatis-

fled D Very dissatisfied 
Not et all v,ry Not at an v,ry 
confident confident COflfldent confident 

(1) (2) (3) (4) (S) (1) (2) (3) (4) (S} 

How confident were you in the following? BEFORE the training AFTER the training 

Explainingheatpumpbenefruto 
□ □ □ □ □ □ □ □ □ □ customers 

lmplffl'M!nting design and instellation best 
□ □ □ □ □ □ □ □ □ □ pr111:ticttonairsourcehe111purnpsr.,terns 

Re-cognizingtheprioritiesandsituationsof 
□ □ □ □ □ □ □ □ □ □ yourcusiomerstoprovidequ11lrtyheet 

numns stems 
Helpingyourcustomersunderstandthe 

□ □ □ □ □ □ □ □ □ □ sources of incentives and how to stack 

"''"' 3. What would make this training better? 

4. Please indicate how confident you were BEFORE and AFTER the training in 
explaining the following to customers 

5. How likely are you to use the skills and concepts you learned today about llir 
source heat pumps in your work? (Choose one) 

□ Very likely D Somewhat likely D Not very likely 

6. What impact, if any, will this training have on your thoughts and actions? 

A key point I wi ll remember is ... 

After today, I will likely change the way I.. 

I'd like to learn more about 

7. What additional marketing and/or technical resources would you like to 

see to support air source heat pump installers? 




