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We have to stop burning
stuff




Why Buildings Matter

120+ million buildings

66% of 2050 Is already
here

20+ % annual CO2




What i1s behind the meter
matters most

“We can’t afford to ignore it or be wrong”



Advancing Technology

Increasing cleaner, better, safer, enables optimization
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Advantages of Advanced Electric
Heat

Capitalizes on cleaner electricity:

Electricity is Getting Cleaner Over Time
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JANUARY 10, 2019

New electric generating capacity i 2019 will come fron

renewables and natural gas

LI.5. electric capacity additions and retirements, 2019 planned additions
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New electric generating capacity in 2020 will come
primarily from wind and solar

Planned U.S. electric generating capacity additions (2020)
gigawatts (GWV)
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Minnesota

More breezy than sunny

Minnesota

1 Renewable Energy
Update

November 2018




Increasingly Cleaner

MN trend In electric generation mix

Renewables Have Increased Significantly While Coal Has Declined

Minnesota's Electricity Generation Mix
(% Megawatthours, source: U.5. EIA)
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Generation by Renewables

Minnesota’s Renewable Electricity Generation Has Increased Dramatically

MM Renewable Electricity Generation
(% Megawatt-hours, source: US. EIA)
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Generation by Resource
MN “Snap shot”

Minnesota Net Electricity Generation by Source, Oct. 2019 4 pownLoaD

Petroleum-Fired
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o 250 500 750 1.000 1,250 1.500

thouzand MWh
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Cleaning the Grid

A process to continue.....
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U.S. Electric Generation by Source - Percent of Total
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Momentum iIs Building

Alliant Energy Joins Midwestern Utility Peers With

2030  aBigSolarPlan

The utility-scale solar market is gathering pace in the industrial Midwest as costs drop and the ITC runs

out of road.
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ANOTHER VIEW | RACINE JOURNAL TIMES

We Energies makes turn to ‘green
energy’

2040

Xcel Energy Commits to 100% Carbon-Free

2 o 5 o Electricity by 2050

The utility’'s ambitious plan could pre-empt a messy policy battle over renewable energy mandates.
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CO2 Emission by Industry
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Carbon Intensity

MAY 1, 2017

Carbon intensity of energy use is lowest in U.S. industrial
and electric power sectors

Carbon intensity of selected fuels
kilograms CO2 per million British thermal units

U.S. carbon intensity of energy use by sector (1975-2016) coal
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Advancing Technology:

Advanced Electric Heat

Allow better grid management
 Flatten “the duck”

Enables large scale
iIntegration and utilization

DDDDD

DDDDD

DDDDD

California hourly electric load vs.
load less solar and wind (Duck Curve)
for October 22, 2016

Responsive Supply and
Demand
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Advantages of Advancing

Technology
I nteg ral tO g rl d I nte raCtlve RESIDENTIAL GRID-INTERACTIVE EFFICIENT
. BUILDING TECHNOLOGY AND POLICY: HARNESSING
and responsive homes et L,

* Load shifting — pre heat or
pre charge

« Storage (batteries or EVS)

* Rate structure optimization




Advanced Technologies

Electrifies end uses that:

« Saves $
* Enables better grid management

* Reduces environmental impact




Beneficial Electrification

Advancing “targeted” technologies

* ASHP (space / water heating) '

* Induction cooking Fctonc Dovkrs Heningand ootng

« EV charging stations

 “Connected” devices and/or controls



Beneficial Electrification

Advancing technologies

BATTERY POWERED MOWERS

Clean, Quiet Battery Tools—all the power
you need to get the job DONE RIGHT.

DOUBLE YOUR RUN TIME WITH AN EXTRA BATTERY!
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Beneficial Electrification

Advancing technologies

® Cooperative Utilities

ldot=1EV




Beneficial Electrification

Advancing technologies that can displace the
use of fossil fuels

Electric scooters will be available
in Minneapolis parks under new
agreement

Companies previously weren't allowed to leave vehicles on
park property.
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Advancing Technologies

No gas = No lines = No leaks
Avolds (infrastructure/installation) costs
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Advancing Technologies

No combustion = No Carbon Monoxide A
DANGER!

CARBON MONOXIDE
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Making the Case for Alir
Source Heat pumps

“In this age, in this country,
public sentiment is everything.
With it, nothing can fail;
against it, nothing can succeed.
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Breakdown of Heating Types

70% -

60%

50%

40%

30%

10%

0%

Less than 4% of households in the West North Central division use
Heat Pumps as their main heating source

Natural Gas Electricity Propane Wood
(heat pump in red)

The West North Central Division includes the states of North Dakota, Minnesota, South Dakota, Nebraska, lowa, Kansas, and

Missouri.



Heat Pump: Physics

Less energy Is required to move heat than to create it

Heat source Heat pump Heat distribution and
storage system
Compression
<D

Ny [ =

Expansion

75% free environmental energy + 25% electrical energy = 100% heating energy

“Refrigerant based heating”



Heat Pumps

Here to Pump You Up!

HANS & FRANZ

> »l o) 007/347




ASHP Objectives

* Recognize increased trends in ASHP installations

* Discuss improvements in ASHP technology
* Identify opportunities to promote ASHPs
* Review types and application tips for ASHP

40,000 -
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ASHP: Where It all Started

* Asia / Europe

% Ductless ASHP [

@**0 Mini-Duct ASHP

@ Centrally ducted
ASHP




Trends and Initiatives

Northeast / NEEP
« Targets oil / propane

Total 2015 2015 Percent of 2015 Ducted Percent of
ASHP Sales Ductless Total 2015 ASHP Sales Total 2015
ASHP Sales ASHP Sales ASHP Sales
(Ductless) (Ducted)
Northeast 70,144 55,905 79.7% 14,239 20.3%
Region®
Mid-Atlantic 238,698 95,718 40.1% 142,980 59.9%
Region*
Combined Region | 308,842 151,623 49.1% 157,219 50.9%




ASHP: Projected Trends

50%

40%

30%

20%

10%

Penetration of ASHPs as Primary Heating System
(Northeast/Mid-Atlantic)

NG

C;

Long Term
(2025-2030)

Medium Term
(2020-2024)

Near Term
(2017-2019)

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2025 2030

P Al) s Market Transformation




ASHP: Projected Goals

AIR SOURCE HEAT PUMP

LONG-TERM MARKET TRANSFORMATION GOALS

By 2030:
of Northeast homes use high performance of Northeast homes are "energy smart” of Northeast homes with high
ASHPs for heating. with at least two "energy smart” systems performance ASHPs are retrofitted to
(HVAC, water heating, plug loads) improve thermal efficiency performance.

39

INTEGRATED ADVANCED
EFFICIENCY SOLUTIONS

Advanced Power Strips
Advanced Rooftop Units
Air Source Heat Pumps ~
Cold Climate Air Source Heat
Pump
Air-Source Heat Pump
Installer Resources
Initiative Subscription
Appliance Efficiency Standards
Heat Pump Water Heaters
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ASHP: Canada

An Examination of the 2017 2018 2019 2020 Beyond 2020
Opportunity for
Residential Heat Pumps in
Ontario

sCustomer awarenass
Ed ucation =Capabil ity |contractars, Installers, LDC community)
sLearning from Pilets

ssaveONenengy HVAC, HAP and ANC

MNear-term sprovince-widewhols Home Pilot
+LDCs complemental offerings (e.g, financing add-ons)
prug rams =Collaboration and other funding opportunities

Prepared for: Ministry of Energy
Prepared by: IESO

- shMore advanced technologies (GSHR, air-to-water
Innovative Hps, ete)

shore applications{non-residential, DE, Met zero, elc)
proEra ms *Other program designs {midstream f upstream, etc)

March 6, 2017

Alignment With obd e review [GHG targst, sic)
sIncorparation to Building Codes and Standards

pOIlClES sClimate Change Action Plan implementation

Figure 1 Summary of near rerm and longer-term opportuniries. LDC — Local Distribution Company; HVAC
— Heating and Cooling Incentive Program; HAP — Home Assistance Program: RNC — Residential New
Construction; GSHP — Ground source heat pump; HP — heatr pump; DE — District Energy; GHG —
greenhouse gas
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Momentum Is Building:

Canada

Clean Energy Fund
* De-super
* Multi-family and Air to H,0
* Wireless communicating
« Solar assist

Clean Energy Fund
Public Project Report

Project: F11.009

Cold Climate Heat Pump Development and Demonstration

January 1, 2011 to March 31, 2015

gL NS

A2A Forced air unit  COmMpressor unit outdoor unit

A2W indoor unit




Minnesota

Installation trends for ASHP

Estimated statewide unit sales

Figure 6. Annual unit sales for air source heat pumps, by type, 2013-2016.
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ASHP

NEEP qualifying products list
« Updated web interface

This combination qualifies for a Federal Energy Effici cy tax Credit when
placed in service between Feb 17,2009 and Dec 31,

A CERTIFIED’

Capacity Certlflcamtemof Product Ratlngs
 AHRI tested at47, 17°F S

Qutdoor Unit Medel Number - AOU3BRLXFZH

Indoor Type : ucted Indoor Units
L]
. 0 Rated as fellows in accordance with the latest edition of ANSI/AHRI 210/240 with Addenda 1 and 2, Performance Rating of Unitary
Air-Conditioning & Air-Source Heat Pump Equipment and subject to rating by AHRI L i it, third party testing:
200

Soldin? : USA, Canada

Heating Season Performance Factor (HSPF) Region IV

.))



ASHP Industry Resource

Minnesota Power HVAC Training Program

HVAC Contractor Training - Monday February 24th 2020

Join us for a fresh new approach to our contractor training. Interactive sessions will provide insights
on what to expect in 2020, emerging technology, current and future program and rebate details, and
specialized training from Mitsubishi Electric.

Register for training Parking Pass and Training Details

New updates to participating contractor program coming at the 2020 Energy Design Conference
Training (February 24, 2020). Registration opening soon.

Free Admission to the Energy Design Conference & Expo (EDC)

The EDC is a two-day event immediately following the contractor training (Feb 25-26), at the Duluth
Entertainment Convention Center. This valuable event brings together builders, remodelers, and
trades people to learn from the best educators in the business. Itis also an oppertunity to receive:
continuing education credits. Use the link below to sign up for your complimentary admission.

Register for 2020 EDC

2020 Cooperative Advertising

Minnesota Power is offering cooperative advertising support to help you promote qualified HVAC
products. Follow the advertising guidelines and set your company apart from the competition. Eligible
media includes, but is not limited to: ad circulars, newspaper, radio, direct mail, and TV.

The reimbursement amount is based on the percentage of ad space devoted to qualified HVAC
products included on the Minnesota Power rebate application. The total amount received from
Minnesota Power and all other manufacturer sources combined cannot exceed 100 percent. Use the
link below for more information.

‘Cooperative Advertising Reimbursement Form

Questions? Comments? Contact Us!

If you have any questions, please call 1-800-677-8423 (option 2) or click the button below to submit
a question/comment electronically.

Click here to submit a question

. I minnesota power

AN ALLETE COMPANY Progratn

1T ‘it

APPLY ONLINE!
Click the button below for our easy online form

Sub

HVAC Rebate
HVAC Online Form User Guide

Printable Rebate Forms

$400 Drain Water Heat Recovery Rebate
Form

Ground Source Heat Pump Rebate Form
Heating and Cooling System Rebate
Form

Gas Furnace or Boiler with ECM Rebate
Form (ComfortSystems and Minnesota
Power Joint Program)

Heat Pump Water Heater Rebate
Contractors, please direct customers fo fill
out the water heater rebate form located
at:

wi

v.mnpower.com/WaterHeaterRebate
Rebate Cheat Sheets

» Fujitsu
= Daikin
* Mitsubishi

Contractor Resources
- Cold Climate ASHP Lookup-Northeast
Energy Efficiency Partnership (NEEP)

= HVAC Contractor Training

» HVAC Contractor Participation
Requirements

» HVAC Contractor MOU

2020 HVAC Program Overviews
with Participation Requirements

Air Source Heat Pump (ASHP)

Cold Climate Air Source Heat Pump
(CCASHP)

Central Air Conditioning (CAC)
Electronically Commutated Motor (ECM)
ECM Replacement

Ground Source Heat Pump (GSHP)
Water Heating



https://neep-ashp-prod.herokuapp.com/#!/

ASHP: What we Know

Capacity vs. temp: Range and rate of decline




ccASHP: What we

Inverter efficiency vs temp:

 Coefficient of Performance > 1.75

Know

net daily COP

5.0

4.5

4.0

a5

3.0

25

2.0

15

1.0

0.5

15l wirder, new HP & control: 1628010 - 53110
2 winder: 10/8/10 - 112111

o
F

& 2nd winder, afler 111211

&  inlentional resstancs Haal, 151 winler

N =@—Lah raled instantansous COP, Slage 1
@ Lah rated instantaneous COFP, Slage 2

daily average outdoor temperature, “F

a& A BHCESSVE iCE :
122710 - Mﬂ an ool before charge was asded
———— 1211
- — - — - >
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BUILDING TECHNOLOGIES OFFICE

Measured Performance
of a Low Temperature Air
Source Heat Pump

R.K. Johnson
Consortium for Advanced Residential Buildings

September 2013

Field Performance of
Inverter-Driven Heat Pumps
in Cold Climates

James Williamson and Rebb Aldrich
Consortium of Advanced Residential Buildings

August 2015




ASHP: Past Research

MN CEE field study (8 cc ASHP)
6 ducted whole house system
* 4 flex fuel
« 2 all electric

2 ductless mini-split systems

. Ductiess

. Ducted




MN CEE Study - FIndings

Site energy:

- 37% to 54%

Total heating costs
- 28% to 54%

Ducted ccASHP

= 84% of heating
loads (on average)

* Annual Characteristics and Savings

S_1_ducted
S_2_ducted
S_3_ducted
S_4_ducted
S_6_ductless
S_8_ductless
S_10_elec

S_12_elec

cee”

Heating
balance
Point [F]

62.6
60.9
66.1
64.5
70.1
59.1
70

68

Site Energy | Cost

Heating
Design Reduction
Load
[Btu/hr]
35,468 37%
30,046 46%
24,923 49%
22,778 40%
14,200* 52%
9,400* 54%
15,150 47%
26,446 48%

Propane

Savings

Reduction | reduction | [$/yr]

28%

32%

40%

30%

52%

54%

47%

48%

56%

73%

67%

60%

NA

NA

NA

NA

$469
$497
$767
$358
$610
$349
$496

$833

* Design loads for ductless systems are estimated and intended as metric to

Center for Energy and Environment

gauge magnitude of heating load.

Pg. 31




MN CEE Study - Results

Cold-Climate Air-Source Heat Pumps

February 2018

Propane consumption down by 64%

* Less than 500 gallons per year at
each house

Monitoring confirmed expected
performance

 Ducted below 5° F
 Ductless below -13° F

Seasonal COP calculated at 2.5




Improved ASHP Technology

What makes it possible (circa 2018)

Efficient compressors

Inverter driven

Efficient fan motors

Communicating controls

Update as to most current information/ advancements in 2020




Efficient Compressors

Scroll / rotary compressor

Longer life
Reduced noise
10-15 degree warmer air

Multiple stages to fully
modulating




Efficient Compressors in Testing

Tandem compressors (mid-level)

« Single compressor operates =

for cooling and heating in *% indoor
mild conditions e

deE el ve

* Both compressors kick in for S

Suchon Lirne Acoumu lalor

jdl

i [ ]
low temperature heating - =
Outdoor



Efficient Compressors in Testing

Tandem compressors (Sidney, OH)

Maintained comfortable temps

40% energy savings

Operational at -13° F

Met demand w/o supplemental heat



Inverter Driven

Variable speed device that coverts input voltage into
variable frequency / variable voltage output

« May provide variable frequency output to
compressor fan motor

« Variable frequency output to compressor controls
speed and varies refrigerant flow



ASHP Inverter Compressor
Less time to COntrO|

desired

B L B S G R S 80° F MITSUBISHI
ELECTRIC

COOLING & HEATING

Room temperature is steady

Comfort maintained at

Set Temp_'. 759 F set point.

accelerated performance!

.................................................................................................................................... 6OHZe‘ Onve”tlonal
sefecssecorllericcerireciracirntcrcsnccsracoracorcccecone NG . eeooeccosccrossacorastiisorsocscorscorascrsssccssacones WM Secess 30| I
................................................................................................................................... OHZ

Compressor %?I]tpsgiré 0 Keeps rotation speed at low

needed speed levels after temperature is
stabilized.



Efficient Fan Motors

ECM motor or brushless DC motors

In and outdoor units

Reduced power consumption

More compact

Compensates for static pressure

Makes sense!



Communicating Controls

Internal network/communication across
the entire operating system

« Between outdoor and indoor units
« Determines status and system inputs

« Uses information and individual control
boards to coordinate and optimize
operation




Improving (already) Improved
ASHP Technology

What makes it more possible now:

« Expanding use of efficient
compressors

 New more precise modulation
strategies

« Evolution of communicating
controls




Efficiency

Keeps innovating: Heat Pump Dryer

Play (k)

P »l o) 000/229



ASHP Options

Entry level: Single stage

« 14 tol5 SEER

* Operable temp 30+

* Designed with significant
back-up

Mid level: Two stage Inverter driven:

« 16+ SEER 21+ SEER

* Operable temp 20+ » Operable temp 5 to -5

* Designed with moderate . Designed for minimal
back-up back-up

.))



ASHP: Switch Prices

Savings per mmBTU

COP varies with temp

Enter Seasonal Efficiency of Heating Systems
Cop 2
AFUE | 80. Price
Cost per gallon of LP gas Point of
5 1.00 $ 1 20 % 130 6 140 S 150 $ 160 § L70 5 1.80 $ 1.90 S 2.00 LPG
5 0.075 5 0.80
5 0.080 $ 0.86
$ 0.085 $ 091
$ 0.090 s 097
= $ 0.095 $ $ 102
E $ 0100 S s 107
g 5 0105 § s $ 113
‘s $ 0110 § 5 $ 118
E 3 0115 3 $ g 3 123
T 80120 § $ s $ 129
g So1s s $ $ $ 134
8 3 0130 § s 3 5 1.39
5 0135 § s 5 § 145
$ 0140 § s K $ 150
5 0145 S s s s L56
$ 0150 S s S $ L6l
Price Pointof  $ 0.093 § 0.103 S 0.112 $ 0121 § 0131 S 0.140 $ 0.149 § 0.158 5 0.168 $ 0.177 $ 0.186
Electricity
Enter Seasonal Efficiency of Heating Systems
cop 2.3
AFUE 30 Price
Cost per gallon of LP gas Point of
1.00 $ 130 & 140 % 150 S 160 S 170 S 1.80 S 190 S5 2.00 LPG
s 0.075 s 079
$ o0.080 § 084
$ 0.085 $ 0.9
S 0.090 $ 094
z S 0.095 $ 100
E S 0.100 S 5 105
L2 $o0105 $ 124 $ $ 110
‘6 $ 0110 & 187 & s 115
£  so0a15 § 251 § 130 $ $ 121
S S 0120 $ 315 $ 193 $ $ 126
; $ 0125 $ 379 $ 257 § § 131
3 $ 0130 $ 442 $ 321§ $ 136
50135 $ 506 S 3.85 S § 142
$ 0140 $ 570 S 448 § S 147
$ 0145 $ 633 S 512 § $ 152
$ 0150 5 697 & 576 § s 157
61 Price Point of % 0.095 S 0105 $ 0114 5 0124 5 0133 5 0143 5 0152 § 0162 $ 0172 S 0181 5 0.191

Electricity




ASHP Applications

Guide To Sizing & Selecting Air-Source
®J Heat Pumps in Cold Climates

|solated zone/ addition I

Oseninaions cf ingle e el ik i, “Cuctess” o iy uct” aystera, o more comveninal ceniraly
of & houss, or for & single zoms.or addition. Bt H

Targeted “occupied” zone —
Added cooling/system replacement |

New construction (NZE) or low load
home



ASHP Optimization

Targeted zone and Added cooling:

* Replaces or minimizes the operation of less efficient
heating

 Reduces dependence on delivered fuels

E=SR] Ductless ASHP
e Centrally ducted
ASHP

- Pledge

CHANGE ALIGHT
CHANGE THE WORLD

ENERGY STAR )




ASHP General Guidance

Licensed, trained and experienced technicians

Use ccASHP specifications

Variable speed (3+ or continuous)

AHRI match w/ COP 21.75 @ 5°

O ducted < HSPF = 10 ductless

15 SEER



ASHP General Guidance

Right load calculations
« No padding results
e Accurate inputs

« Use design temps / load calcs

 Be realistic w/ infiltration estimates



Alr Source Heat Pump

Gateway application (isolated zone)
« Addition / Bonus room
 Comfort issues / Occupant driven

ini Photo Credit: Cory Chovonec
=g Ductlessasip @ Mini-Duct ASHP )
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Ductless ASHPs

Flexibility
« to add too.... “start small approach”
e to zone and control
* to meet small or customized loads

) \' - j'v“ .‘ “,‘. b ' "
E==R] Ductless ASHP ¥y Mini-Duct ASHP




Ductless ASHPs

“Spot” filtration and dehumidification:

Increased effectiveness where you need it
* Longer (low speed) run time*
* Ability to “Dry” only

e . o
g iy —
K e e
K‘Z‘l'f" -
R 3
8,
Beisy
" A &  J
% A % &';
< Gl &
> TASEE glotiegy N

NEEP: Buyer’s Guide

.))



Ductless ASHPs

(+) Higher Efficiency (HSPF=10)

(+) Lower operating temp (-5 to -15 °F)

(-) Frost protection

(+/-) Integrated controls
.))



ASHP Isolated Zone

Tips

% Ductless ASHP

e Size for room/block load*

* Account for or disable existing HVAC*

« Use published performance data for
adequate capacity




ASHP Targeted Zone(s)

Operational* HVAC displacement

« Heating and or added cooling

« Offsets more expensive/ less
efficient equipment operation
(70 up to 90%)

e 1-2 zone ductless to 1-3 room
mini-duct in central locations



Targeted Zone(s)

Trade offs
* |nitial cost vs. savings

« Comfort In unserved areas

* Possible freeze mitigation

B4 Ductiessasip  @@®®W1 Mini-Duct ASHP

.))



Targeted Zone(s)

Tips
o Size for “block” loads

« Under sizing Is optimizing

* Floor mounts for heating

* Fixed t-stat for larger spaces —_—

+ Offset existing t-stat four degrees




System Replacement

Previous system inoperable, antiquated or other*

Decommission/remove
« Size and configured to serve WH
« Centrally ducted w/caution
or |
 Multi zone ductless or mini ducted ;'r’v“-;,‘_' |

Use ACCA Manual J
« Size for largest load




Advantages of Ducted ASHP

Credit: NEEP Buyer’s guide

Variable “lock-out” temps
or “unrestricted” mode

Table 1. Fraction of hours above four potential lockout temperatures.

Lockout Fraction of Hours Above the Lockout Temperature
Temperature
Grand Rapids Sault Ste. Marie
10°F 7% 91 %
20°F S0% 80%
30°F T9% T0%
40°F 61% 51%

Credit: Slipstream 2019 Dual Fuel Air Source Heat pump Monitoring Report

Centrally ducted
ASHP 3 )



Centrally Ducted ASHP

Whole house heating and cooling

Integrates well with existing = | T
systems — ik

Condenser

« Back-up
e Controls

Low opportunity cost when
replacing/adding AC

® Centrally ducted
ASHP




Centrally Ducted ASHP

Significant cost ($300 to $1000)
and emission savings

COPs above 2.5
Displaced propane (35% to 60%)

Low defrost penalty

@ Centrally ducted
ASHP

2019 Dual Fuel Air-

Source Heat Pump
Monitoring Report

-»»slipstream

.))



Advantages of Ducted ASHP

Improved performance
(indoor and outdoor units)

 New modulation strategies

Greater product selection

(and price points)

« Multiple fixed vs. variable
speed

Centrally ducted
ASHP 3




System Replacement

Tips
« Match heating capacity at
100-115% heating load or

* Design balance point of 20° F
or less (with auxiliary heat)

* |nvestigate enclosure
Improvements



System Replacement

Caution

 Address/seal off non-viable
ducts

* Ducted ASHP require indoor
unit matched with ducts (static
pressure) for airflow and
velocity




Low Load Homes

Tight well insulated (new or existing) homes
« 2 ACH50 or less

* Low heating loads
o« <20to40k Btu/ hr.

o Centrally ducted
% Ductless ASHP @®®X1 Mini-Duct ASHP ASHP

.))



New System Installation
Tips

* Floor mounts for first, open, large or lower
levels

 Mini-ducted for low
load rooms

e Central t- stats




Low Load Homes
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Low Load Homes




NEEP Installers Guide

Provides general guidance for:

Guide To Installing Air-Source Heat
8) Pumps in Cold Climates
A, il o Szing & Selecting A

oat Pumps in Cold Climates

- Linesets | =
High-quality installations of air-source heat pusnp [ASHP) systema generate reforals, increase sabes, reduce
callbacks comfort and sat i i icea also hi impact on
mmmmmm an ASHP iici dgnificant "
climates i ecent yeas. The recen gencraion P large
i d customer alistof anwell
23 homeoweer education and system setup guidance, to help enaure efficien airacurce heat pumps and happy
customers in cold climates.
Heat d always b y ioenaed tain follow
aftend a manufacturers training or preferred installer program.
« Refrigerant tubing / charge =5 *
P e s dust ASHP" g
o ot corh dith The leans
wsed b [
applicabile 1o all ASHF configurations.
Appliesto [l DucesmasH  gely Mi-DucisHe @w“
IIIII llation Best Practices
et

Outdoor unit placement =

= Add UV tape aa needed to ensure that any remainieg exposed inaulation ia protected.

Settings / homeowner education



e Centrally ducted
ASHP

@** 1 Mini-Duct ASHP

NEEP Installers Guide

Provides type specific guidance for:

Indoor placements

Condensate drains

Ducting considerations

Thermostat settings

@ Guide To Installing Air-Source Heat

Pumps in Cold Climates
A Comparion fo NEEFs Guide fio Stzing & Salecting Air-Sounce Heat Pumps in Cold Climates

Introduction
icng of air pump (AEHF) systems generate referral, inorease sales, reduos
cillluch dlmuwMa\-cm-‘dmIMul natallation practices also have a major impact o
y and performance of an ASHF system. Effici ntJ\SHFillnlnn-glﬁc\-I ales gmmmld-

dlmlnmuc-nlmu'rh mﬂtﬂmﬂmof cold-climate
ied to a better -dmndhqofm e full range: Ipmlnnmmm

aystem d cugtomar This guide provides o list of thess best practioes, aa well
-homwm-duc- ion and sy p guidance, to help chend Iuollv:thn 1 pumps ulupp,-
customers in cold climates.

Fitat pumps should atey b | :M d, trained p Arwaya follow masafacturss's

P all e building codes should
aftend & ‘9 training o prOgram.

AP o b @ smbar of and i or mons of thows
mmmmmm-nmmmm mﬂmmnmmmmm
“durtlens ASHF" refarn 5o any son-docied cadsaite type indeer un ing i ™
eulllsg eassonos, oe | duet AZHF” rutars 10 remota alr handbira tha an typleally doslgeed for compars, eoncasled-caling
of et canligaratieni: u.rumm h H EE th mandisn. Thi leons

u s sl ifle e & cortin system type. All lames witheut [cons a genenaly

Applies o Lok DuclemicH  geely MnkDuctisHe @;ﬂ"m““"

Installation Best Practices

Line Set
Follow manafanturers inatructiona for misimum and maximum §ne 52 length snd haight change.

* Inaulation mast cover entire line mlwhmph es) o avedd condenaation and ensrgy kess. Once insulsied,
protect the cutdeor portion of wdmmmm-mlmmng

+ Add UV fape as needed o ensure that any remaining exposed insulaficn ia protected.
+ Line set penetration through the building emclosare should be made rodestprocf (e.g. with PV sleeve and cap
drifled 10 the size of the refrigerant linea).

i

Al penetrations theough the ahell of the home must be ssaled with insslting sealant/apray foam; amy inaulation
sharbed by installod l ditiner

RECOMMEMDED TOOLS:

% Ductless ASHP



Outdoor Placement
Tips:

* Unobstructed and “Customer approved” location

* Level, secure, well drained

_—




Outdoor Placement
Tips:
« Avoid walkways, drip lines, frost heave

» Consider “buffering” or protecting locations




Outdoor Placement

Avoid noise transmission

11

Not near windows

2x6 framing ok

2x4 framing use ground mount

« Use remote location if possible




Learn from others....

ASHP

%:

Sizing & Selecting Air Source Heat Pump...

Sizing & Selecting

Air-Source Heat Pumps

in Cold Climates

) 007/555

& & Youlube

rn
LdJd

Video clip: Time permitting



Advancing Technologies
Heat Pump Water Heaters

Potential gateway technology:

Retngg;ahm m

Water heating i 31%
g Computers & '

« 2" ]argest expense Electronics Space

9% ol

Water  Cooling
Heating 12%
12%

HPWH significant savings
* VS. propane
e VS. electric resistance




Heat Pump Water Heaters
Big opportunity:

Electric Water Heating Market Share

Hawaii: &0%

J"_‘ West: 26%

South: 80%

Credit: Steve Koep: Beneficial Electrification League



Heat Pump Water Heaters

VS electric resistance

SEE THE LIGHT

about Heat Pump Water Heaters!

» AeroTherm® uses the same energy as
5 % incandescent 100 watt light bulbs
while in heat pump mode

¢ Standard electric heating elements

. 5/ use the energy of 45 bulbs!

Source: Gregg Holladay: Bradford White



Advancing Technologies
Heat Pump Water Heaters

Highly Efficient
 (UEF of 2.0t0 3.0+ vs. less < 1)

Multiple modes - flexible
« HP vs Hybrid vs ER mode
« Vacation and timer settings

Equal Recovery Efficiency*

L ow to N0 maintenance*




Heat Pump Water Heaters

Same performance / less energy

Flexible locations | HeatPump Wter Heter

- Basements work well — f%\ ' e
» Cools and dehumidifies space e et 3
Relatively quiet operation L;,"'m_c N
Relat|ve|y easy |nSta”at|On Source: U.S. Department of Energy




Heat Pump Water Heaters

Enable energy storage:

Grid ready/responsive
Pre-charge units with RE
Optimize “Time of use” rates

Wi-fi enabled (w App)
* Allows real-time user interface




Beneficial
Electrification

Advancing Technologies, Efficiency and Comfort for the
future with Air Source Heat Pumps

Greg Nahn

February 2020 ‘),SIipStream
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