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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.

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

Trademarks & Copyright Acknowledgements

B PowerPoint®is aregistered trademark of Microsoft Corporation.
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Facilitator Guide Getting Started

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 | find in the guide?

This facilitator guide is a comprehensive package that contains
B the training delivery sequence

B checklists of necessary materials and equipment

B 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.

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



Getting Started Facilitator Guide

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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Getting Started

Facilitator Guide

The Program in Perspective

Page vi

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

Getting the Most out of ASHP in Our Cold Climate
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Getting Started

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 forvirtual 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.

This project was made possible by a grant from the Minnesota Department of Commerce. Page vii
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Training at a Glance

Facilitator Guide

Training ata Glance
Time Module Description

0 hours, 15 Introduction Identify and explain an overview of heat pump

minutes. technology, business opportunities, and
benefits for customers.

0 hours, 30 Incentive Sources & Minimizing Show where to find, and then explain the basics

minutes. Operational Costs of available utility rebates & rates for the
customer.

0 hours, 30 Homeowner Education Share high priority topics to discuss with

minutes. homeowner and tips on how to provide a high
level of customer care to assure comfort and
positive outcomes.

0 hours, 30 Best Practices for Sizing & Load Identify the various sizing methods that are

minutes. Calculations recommended in completing high-accuracy
load calculations (Manual J or equivalent).

0 hours, 30 Ductwork & Airflow Reveal the importance of ductwork assessment

minutes. 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 Control Strategies Identify controls strategies for dual fuel heat

minutes. pump systems; and apply them based on the
selected thermostat and customer priorities.

0 hours, 30 Equipment Selection Utilize available equipment selection tools to

minutes. support the accuracy of your work and increase
customer confidence. Apply appropriate
Manual S tables.

0 hours, 30 Installation Best Practices Implement installation best practices for heat

minutes.

pumps moving forward to ensure high quality
installations and customer satisfaction.

Page viii
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Training at a Glance

Time Module Description
0 hours, 15 Summary & Closing Summarize content highlights from the day and
minutes. 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.

This project was made possible by a grant from the Minnesota Department of Commerce.
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Facilitator Guide Introduction

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

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

Materials Needed

B Technology and Room Set-up
B Agenda handouts
B PPT Presentation

This project was made possible by a grant from the Minnesota Department of Commerce. Page 1
Revision Date 7/01/2025



Introduction Facilitator Guide

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
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Welcome
Facilitator Notes
Slide 3
Slide 4
Slide 5
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Introduction

Welcome

Slide 6

Slide 7

Slide 8
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Welcome
Facilitator Notes
Slide 9
Slide 10
Slide 11
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Welcome

Slide 12

Slide 13

Slide 14

Page 6

Facilitator

Facilitator Guide

Notes

Getting the Most out of ASHP in Our Cold Climate



Facilitator Guide Introduction

Welcome
Facilitator Notes
Slide 15
Slide 16
Slide 17
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Welcome

Facilitator Notes

Slide 18

Slide 19

Transition to Incentive Sources & Minimizing
Operational Costs
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Facilitator Guide Incentive Sources & Minimizing Operational Costs

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

e Summarize available utility rebates and rates, local programs, and financing
for customers

e Refer customers to information about state and federal incentives

e Use tools to estimate annual energy costs and runtime of different heat pump
applications

e Describe how customers can access and stack available incentives

Materials Needed

B Technology and Room Set-up
B Handouts

B PPT Presentation

This project was made possible by a grant from the Minnesota Department of Commerce. Page 9
Revision Date 7/01/2025
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Present
Facilitator Notes
Cumulative time: 0 hours, 15 minutes
Time to complete this lesson: 30 minutes.
Slide 20
Slide 21

Page 10 Getting the Most out of ASHP in Our Cold Climate



Facilitator Guide Incentive Sources & Minimizing Operational Costs

Present
Facilitator Notes
Slide 22
B Randomized controlled
trial completed in 2024
B Sample size -
thousands of
Minnesotans and
Midwesterners were
surveyed
Slide 23
Slide 24
This project was made possible by a grant from the Minnesota Department of Commerce. Page 11
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Present

Facilitator Notes

Slide 25

Slide 26

Slide 27

Page 12 Getting the Most out of ASHP in Our Cold Climate



Facilitator Guide Incentive Sources & Minimizing Operational Costs

Present

Facilitator Notes

Slide 28

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The
natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.

This project was made possible by a grant from the Minnesota Department of Commerce. Page 13
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Incentive Sources & Minimizing Operational Costs Facilitator Guide

Present

Facilitator Notes

Slide 29

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The
natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.
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Facilitator Guide Incentive Sources & Minimizing Operational Costs

Present

Facilitator Notes

Slide 30

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The
natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.
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Incentive Sources & Minimizing Operational Costs Facilitator Guide

Present

Facilitator Notes

Slide 31

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The
natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.
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Present

Slide 32

Facilitator

Incentive Sources & Minimizing Operational Costs

Notes

OTP also has a $1000
incentive that will
reimburse customers for
purchasing a dual fuel
meter, which can decrease
payback times. If | 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.

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The

This project was made possible by a grant from the Minnesota Department of Commerce. Page 17
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Incentive Sources & Minimizing Operational Costs Facilitator Guide

Present

Facilitator Notes

natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.

Slide 33

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The
natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.
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Facilitator Guide Incentive Sources & Minimizing Operational Costs

Present

Facilitator Notes

Slide 34

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The
natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.

This project was made possible by a grant from the Minnesota Department of Commerce. Page 19
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Incentive Sources & Minimizing Operational Costs Facilitator Guide

Present

Facilitator Notes

Slide 35

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The
natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.
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Facilitator Guide Incentive Sources & Minimizing Operational Costs

Present

Facilitator Notes

Slide 36

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

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

B Natural Gas Rate
($/therm): $1.06

B Propane Rate ($/gal):
$2.03

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

B All of the GRE modeled
rates are statewide
averages, with Rodney
providing the modeled
dual fuelrate. The
natural gasrateis a
HDD weighted
statewide average
using St. Cloud as the
weather station.
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Present

Facilitator Notes

Slide 37

Slide 38

Slide 39
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Present
Facilitator Notes

Slide 40
OTP: Nat gas

Slide 41
OTP: Nat gas

Slide 42
OTP: Nat gas
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Incentive Sources & Minimizing Operational Costs Facilitator Guide

Present
Facilitator Notes

Slide 43

OTP: Nat gas
Slide 44

OTP: Nat gas
Slide 45

OTP: Nat gas
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Present
Facilitator Notes

Slide 46
OTP: Nat gas

Slide 47
OTP: Nat gas

Slide 48
OTP: Nat gas
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Present

Facilitator Notes

Slide 49

Slide 50

Slide 51
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Present
Facilitator Notes
Slide 52
Slide 53
Slide 54
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Present

Facilitator Notes

Slide 55

Slide 56

Slide 57
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Facilitator Guide Incentive Sources & Minimizing Operational Costs

Present

Facilitator Notes

Slide 58

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%

This project was made possible by a grant from the Minnesota Department of Commerce. Page 29
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Incentive Sources & Minimizing Operational Costs Facilitator Guide

Present

Facilitator Notes

Slide 60

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

45 degrees = 36%
30 degrees =59%
15 degrees =80%
5 degrees = 89%
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Present
Facilitator Notes
Slide 61
B 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

B Setof 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%

This project was made possible by a grant from the Minnesota Department of Commerce. Page 31
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Present

Facilitator Notes

Slide 62

Percentage of ASHP
heating hours in
Minneapolis by switchover
temp:

45 degrees = 34%
30 degrees =64%
15 degrees =89%
5 degrees = 95%

Slide 63

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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Present
Facilitator Notes
Slide 64
Slide 65
Slide 66
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Present

Facilitator Notes

Slide 67

Transition to Homeowner Education
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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

e Use survey data and messaging guides to build customer confidence in heat
pumps

e Build trust in your expertise by addressing key items throughout the sales and
installation process

e Give your customers valuable education so they become comfortable and
satisfied heat pump owners

Materials Needed

B Technology and Room Set-up
B Activity Handouts
B PPT Presentation

This project was made possible by a grant from the Minnesota Department of Commerce. Page 35
Revision Date 7/01/2025



Homeowner Education Facilitator Guide

Present
Facilitator Notes
Cumulative time: 0 hours, 45 minutes
Time to complete this lesson: 30 minutes.
Slide 68
Slide 69
Slide 70
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Present
Facilitator Notes
Slide 71
Slide 72
Slide 73
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Present

Slide 74

Slide 75

Slide 76

Page 38
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Present
Facilitator Notes
Slide 77
Slide 78
Slide 79
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Homeowner Education

Present

Slide 80

Slide 81

Slide 82
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Facilitator Guide Homeowner Education

Present
Facilitator Notes
Slide 83
Slide 84
Slide 85
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Homeowner Education

Present

Slide 86

Slide 87

Slide 88
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Present
Facilitator Notes
Slide 89
Slide 90
Slide 91
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Homeowner Education

Present

Slide 92

Slide 93

Slide 94
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Present
Facilitator Notes
Slide 95
Slide 96
Slide 97
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Present

Slide 98

Slide 99

Slide 100
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Present
Facilitator Notes
Slide 101
Slide 102
Transition to Best Practices for Sizing & Load
Calculations
This project was made possible by a grant from the Minnesota Department of Commerce. Page 47
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Facilitator Guide Best Practices for Sizing & Load Calculations

Best Practices for Sizing & Load Calculations

Goal

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

Time to complete: 0 hours, 30 minutes.

Number of lessons: 1

Overview
¢ Identify sizing methods to complete accurate load calculations
o Recognize the risks of oversizing and low-quality load calculations
¢ Recognize the value of high-quality load calculations and tools to do so

e Determine when to size for heating or cooling

Materials Needed

B Technology and Room Set-up
B Handouts
B PPT Presentation

This project was made possible by a grant from the Minnesota Department of Commerce. Page 49
Revision Date 7/01/2025



Best Practices for Sizing & Load Calculations Facilitator Guide

Present
Facilitator Notes
Cumulative time: 1 hour, 15 minutes
Time to complete this lesson: 30 minutes.
Slide 103
Slide 104
B Acknowledge the
market barrier (more
effort, uncertain bid)
B Mention tools to help
Slide 105

- 3T AC previously
installed, simply install a
3T ASHP without
completing a new load
calculation
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Present

Facilitator Notes

Slide 106

B [fyou are goingtouse a
Rule of Thumb, we
recommend enhanced
rules of thumb that add
context of both home
insulation levels and
climate zone.

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

»

B [f 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

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

Slide 107

Page 52

Facilitator

Facilitator Guide

Notes

B 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, butis 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
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Present

Slide 108

Slide 109

Slide 110

Best Practices for Sizing & Load Calculations

Notes

- Taking into account the
building envelope is
criticalin achieving a
higher accuracy load
calculation

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.

Animated.
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Facilitator Notes

Slide 111

Slide 112

Has anyone in here
thought that Manual J does
not have buffers in place
for sizing?

Research background:

B Conducted by CEE for a
gas boiler program that
was runin 2017

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

B Keytakeaways

— Manuall 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

Page 54 Getting the Most out of ASHP in Our Cold Climate



Facilitator Guide

Present

Best Practices for Sizing & Load Calculations

Facilitator

Notes

software used,
different
assumptions,
discrepanciesin
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
Manuallis
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
calcsisstilla
safe/conservativ
e way to meet
the heating and
cooling needs of
the home

This project was made possible by a grant from the Minnesota Department of Commerce.
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Present
Facilitator Notes

Slide 113

Slide 114
Note that this house is
larger, but has a lower
BTU/sq ft.

Slide 115
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Facilitator

Slide 116

Notes

B Longerruntimes are

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

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
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Present

Facilitator

Slide 117

Facilitator Guide

Notes

B 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

B Larger systems require
larger electrical circuits

Potential to
increase
installation costs,
overall electric
usage
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Facilitator Notes
Slide 118
Slide 119
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Present

Facilitator Notes

Slide 120

B [facustomer has
natural gas for their
auxiliary heat, we can
size the heat pump
closer to the cooling
load

B Since naturalgasis
cheap compared to
electric, it’s not often
beneficial for the heat
pump to take a larger
portion of the heating
load.
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Slide 121

Facilitator

Best Practices for Sizing & Load Calculations

This project was made possible by a grant from the Minnesota Department of Commerce.

Revision Date 7/01/2025

Notes

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

— Beingoversized 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.)
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Present

Slide 122

Slide 123

Page 62

Facilitator Guide

Notes

Don’t oversize for cooling -
canresultin 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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Best Practices for Sizing & Load Calculations

Facilitator

Notes

Transition to Ductwork & Airflow
DAY
>
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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
e Recognize the importance of a ductwork assessment

e Assess the ductwork in three steps: Compare airflow requirements,
interview the homeowner, and evaluate

e Diagnose any ductwork issues and resolve through feasible modifications or
replacement

Materials Needed

B Technology and Room Set-up
B Handouts
B PPT Presentation
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Present
Facilitator Notes
Cumulative time: 1 hour, 45 minutes
Time to complete this lesson: 30 minutes.
Slide 124
Slide 125
Slide 126
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Present
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Slide 127
Slide 128
Slide 129
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Slide 130

Slide 131

Slide 132

Page 68

Facilitator

Facilitator Guide

Notes
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Present
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Slide 133
Slide 134
Slide 135
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Slide 136

Slide 137

Slide 138
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Facilitator Notes

Slide 139

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

Slide 140

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

Slide 141

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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Present

Facilitator Notes

Slide 142

Slide 143

B |Image from BASC:
https://basc.pnnl.gov/i
mages?f%5B0%5D=ba
sc_keywords%3A114&
page=1

B Check accessible
ducts for any visible
gaps ortearsin
insulation

B Trace each branch
checking for
compressed ducts and
sharp bends or kinks
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Present
Facilitator Notes
Slide 144
Slide 145
Slide 146
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Present

Facilitator Notes

Slide 147

Slide 148

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

Slide 149

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

Facilitator Notes

Slide 150

Slide 151
Caution: When potential
asbestos-containing
materials are present,
refer to a remediation
specialist.

Slide 152
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Present
Facilitator Notes

Slide 153
https://ceel.org/images/p
df/CEE_Duct_Retrofit_Deci
sion_Guide_TRC_01.16.24.
pdf

Slide 154

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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Present

Facilitator
Slide 155

Transition to Control Strategies

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

Ductwork & Airflow

Notes

Acknowledge the market
barrier (more effort,
uncertain bid)

Mention tools to help
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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

e Summarize best practices for selecting thermostats- especially for dual fuel
systems

e Describe how to identify balance points and select switchover temperatures

e Apply additional control strategies for auxiliary heat

Materials Needed

B Technology and Room Set-up
B Handouts
B PPT Presentation
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Present
Facilitator Notes
Cumulative time: 2 hours, 15 minutes
Time to complete this lesson: 30 minutes.
Slide 156
Slide 157
Slide 158

The last major difference
between HPs and AC
installations is the
thermostat. While you can
install most any HP and
controlitas an AC, The
magic happens when you
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Present

Control Strategies

Facilitator

Notes

control it with a dual fuel
capable thermostat

Especially with coil-only
VSHPs, manufacturers
often do not require a
particular thermostat, due
to their interestin
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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Present

Slide 159

Page 82

Facilitator Guide

Notes

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.
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Present

Facilitator Notes

Slide 160

- 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
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Slide 161

Slide 162

Page 84

Facilitator Guide

Facilitator Notes

B Warranty w/proprietary
thermostat

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

B Opportunities for
connected diagnostics
and remote servicing,
better error code
reporting to resolve
issues

B 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

e |ncreases
customer
confidence,
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Present

Facilitator Notes

shows how
much you
prioritize their
comfort

e 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 airtemp
or supply air temp
sensor

e Withouta
supply airtemp
sensor,
recommended
to set
switchover temp
afew degrees
above the
capacity
balance point to
start and iterate
from there

e Sensorgives an
opportunity to
dialin the
delivered air
temp at which
the homeowner
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Slide 163

Slide 164

Slide 165

Page 86
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Notes

feels
comfortable

Natural gas — statewide
average
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Slide 166
Slide 167
Slide 168
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Slide 169

Slide 170

Slide 171

Page 88
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Facilitator Guide

Notes

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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Present

Facilitator Notes

Slide 172

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. Itis
recommended to set this
as long as the customer
with. The longer the heat
pump runs the more even
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Present
Facilitator Notes
the temperature in the
house will be.
Slide 173

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' thermostatis
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
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Slide 174

Transition to Equipment Selection

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

Control Strategies

Notes

time of the heat pump. Itis
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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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
o Recognize equipment selection challenges and how to overcome them

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

Materials Needed

B Technology and Room Set-up
B Handouts
B PPT Presentation
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Facilitator Guide
Present
Facilitator Notes
Cumulative time: 2 hours, 45 minutes
Time to complete this lesson: 30 minutes.
Slide 175
Slide 176
Slide 177
Acknowledge the market
barrier (more effort,
uncertain bid)
Mention tools to help
Page 94
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Facilitator Notes

Slide 178

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?)
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Slide 179

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?)
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Facilitator Notes

Slide 180

Slide 181
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!

Slide 182
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Slide 184

Slide 185

Page 98
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Slide 186

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

Itis very helpfulin ensuring
match loading, particularly
at partial heating and
partial cooling loads to see
the turndown ratio at 47
and 82 degrees.

Slide 187

Animated
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Slide 188

Slide 189

Slide 190
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Facilitator Guide

Notes

Manufacturer extended
performance data can
partially be found in the
NEEP tool or through
manufacturers data
through your distributor.

(Animated)

Modern, high SEER2 heat
pumps (and ACs) have
much higher sensible heat
fractions when compared
to older systems.
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Slide 191
Slide 192
Slide 193
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Slide 194
Slide 195
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!
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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.

Slide 197

Emphasize how helpfulitis
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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Slide 199
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Facilitator Guide

Notes

Emphasize how helpfulitis
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

Emphasize how helpful itis
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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Slide 200

Slide 201
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

Slide 202
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Slide 204

Slide 205
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Slide 206
Slide 207
Slide 208
https://codes.iccsafe.org/
content/MNEC2020P1/cha
pter-4-re-residential-
energy-efficiency
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Slide 209

Slide 210

Slide 211
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Slide 212
Slide 213
Slide 214
This project was made possible by a grant from the Minnesota Department of Commerce. Page 109

Revision Date 7/01/2025



Equipment Selection

Present

Slide 215

Slide 216

Slide 217
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Slide 218
Slide 219
Slide 220
Transition to Installation Best Practices
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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

e Recognize the value of surge protection

Materials Needed

B Technology and Room Set-up
B Activity Handouts
B PPT Presentation
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Present
Facilitator Notes
Cumulative time: 3 hours, 15 minutes
Time to complete this lesson: 30 minutes.
Slide 221
Slide 222
Slide 223
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Slide 224

Slide 225

Slide 226

Facilitator

Installation Best Practices

Notes

Avoid Installing outdoor
units on walkways and
patios Defrost cycle melt
water can re-freeze on
ground surfaces and
create a dangerous slip
hazard.

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..
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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

Slide 229

In homes with little or no
insulation or single pane
windows, full power noise
may bother occupants.
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B |nstall outdoor units
above average snowfall
depths

B Outdoor units need
free-flowing air at all
times. Install using wall
brackets or an
equipment platform
that will raise the
outdoor unit

Slide 231
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Don’t install outdoor units
facing into the wind If the
outdoor unitis 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.

Slide 233
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B Avoid any kinks or
partial kinks in the
lineset

B Even apartial kink can
result in reduced
capacity in low
temperatures and may
result in a callback.

— This can be avery
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.
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Notes

- Considering lineset
length design, how do 90s
contribute to the length of
the lineset?

B Ensureinsulation
covers the entire
lineset including the
flare fittings

B This ensures liquid or
frost will not develop
under the flare nutand
cause cracks.

B Fullinsulation
coverage also retains
heat and improves
system efficiency.
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- Make sure line set
insulation is UV rated

Slide 238

Slide 239
Some products may only
handle one surge, while
others can handle multiple
surges.
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Facilitator

Installation Best Practices

Notes

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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Transition to Summary & Closing
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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

B PPT Slides & AV Equipment

B Evaluation Forms

References and Resources

B MN ASHP Collaborative Preferred Contractor Network mnashp.org/become-
preferred-contractor
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Slide 254
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Cumulative time: 3 hours, 45 minutes

Time to complete this lesson: 10 minutes.

Facilitator Guide

Notes

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
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Closing

Facilitator Notes
Cumulative time: 3 hours, 55 minutes

Time to complete this lesson: 5 minutes.

Slide 256

To wrap up, | 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 submitvia 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 injust a few
minutes.
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Remind audience to
complete evaluation and
feedback before leaving
the training.
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APPENDIX A

Sample Documents and Handouts
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Introduce this Tool:

Sample Email Communication You can find additional
sample email
communications in the

Pre-Learning Email . .noadower,

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.

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

%% Training Details

Date: [Date]

Time: [Time]

Location: [Address or Virtual Link]

We’re looking forward to seeing you there!
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Introduce this Tool:

Sample Pre-Learning Document You canfinda
customizable version of
the pre-learning document
in the download folder.

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.

Introduce this Tool:

Sample Handouts for Exercises
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You can find a copy of the
worksheet in the download
folder.
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You can find a copy of the
worksheet in the download
folder.

Introduce this Tool:

Sample Evaluation Form Youcanfinda
customizable version of
the Evaluation form in the
download folder.
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