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Housekeeping

This webinar is being recorded. CHBA Members can access the Net Zero webinar archive
(recording + slide deck) at www.chba.ca/NZwebinars.

You will be in “listen-only” mode for the duration of the webinar.

After the presentation we will have time for questions. Please use the question section of
the dashboard throughout the webinar and your questions will be relayed to the presenter(s).

You can change your screen view by clicking on the ERUE icon in the top right corner, and by
dragging the slider between sections to make the slideshow and webcams smaller/larger.
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http://www.chba.ca/nzwebinars

The 2023 Net Zero Webinar Series is brought to you by our

Net Zero Council Gold Sponsor Member

MEET THE OWENS
CORNING BUILDING
SCIENCE TEAM

Technical Services Manager, Canada

Contact the Building Science Team Member salvatore ciarlo@owenscorting com
. . . . 1.800.504.8294
in your area for information on products or solutions

www.OwensCorning.ca  RESIDENTIAL BUILDER EVENTS
Lunch & Learn Seminar available on topics such as:
* Building Net Zero Energy/Net Zero Energy Ready Homes
*» High Performance Building Enclosure Systems

ARCHITECT DESIGN EVENTS

Lunch & Learn Seminar available on topics such as:

* Principles of Acoustics and new ASTC Code Requirements
+ Eliminating Thermal Bridges and Online Design Tools

* High Performance Building Envelope Solutions

THE PINK PANTHER™ & @ 1964-2021 Metro-Goldwyn-Maver Studios Inc. All Rights Reserved. The colour PINK is a registered trademark of Owens Coming. @ 2027 Owens Comning. All Rights Reserved.
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Today’'s Webinar

September 13, 2023, from 10:30-11:30 PT / 1:30-2:30 ET
Heat Pumps: A More Efficient and Healthier Solution

Presented by Clive Carr
Residential Sales Manager, HVAC Product Sales, Mitsubishi Electric Sales Canada Inc.

Home construction techniques have seen some impressive advancements in recent years to the building
envelope as we strive for greater energy efficiency. Yet most builders haven't made big changes to the
mechanical systems they're installing. Point in case: the most used thermal appliance has a co-efficiency of
performance of less than 1.

This webinar will explore the energy efficiency gains that heat pumps provide (3-5 times more efficient than
conventional systems), as well as the air quality (no risk of carbon monoxide) and comfort (discharge air
temperature is variable) benefits for the occupants. Webinar participants will also learn about pairing a hydronic
coil and a heat pump air handler run off the water heater, which allows a dwelling to reduce the amount of
fossil fuel appliances and thus the carbon footprint.

CHBA Members will be able to access the recording & slide deck at chba.ca/NZwebinars
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POLLS

Where are you logging in from today?

NB, 2%

What member category do you fall under?

Education/Academia and/or Research I 2 7%
Industry Association
Utility Il 3%
Government I 7%
Product Manufacturer/Supplier I 3%
Service Provider: EA, SO, Architect, Engineer, Finance, Realtor,... IS 17%
Developer I 3%
Trade Contractor W 2%
Renovator I 3%
Builder I  35%

0% 5% 10% 15% 20% 25% 30% 35% 40%
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MITSUBISHI
ELECTRIC

Heating and Cooling

Heat Pumps
Your Most Energy Efficient
Heating & Cooling Appliance

Presented by Clive Carr

September 13, 2023
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1 .Mitsubishi Electric Sales Canada (MESCA)
2.History of Heat Pumps
3.Energy Efficiency

4.Green House Gas Emissions
5.Product and Features

6.App|ication of Systems
f. Projects




MITSUBISHI

Mitsubishi Electric

Heating and Cooling

Canada
Vision Mission
To be the most trusted To deliver quality comfort and
industry leader value
in providing innovative to all Canadians through
heating, cooling leading-edge engineering,
and ventilation technology locally inspired design,
engineered specifically for and a dedication to superior

Canadian climates. service.
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MESCA HVAC Division

Who we are:

e Canadian subsidiary established in 1979

e Highly involved in sustainability initiatives
* Members of:

CHBA Net Zero Council, CaGBC, Active House Canada,
Passive Buildings Canada,

EnerQuality NET Zero Technology Advancement
Program
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History of Heat Pumps

O Artificial refrigeration was first demonstrated in 1748

O In 1857 Peter von Rittinger built the first heat pump system
1 In 1940 Robert C Webber developed the first ground source

heat pump by modifying his freezer

O The world’s first mini split was introduced in 1968




History of Heat Pumps
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History of Heat Pumps

O Mitsubishi Electric introduced the world’s first mini split in 1968

O Mitsubishi introduced the first inverter model in 1985 e

technology that can easily lake on

J Mitsubishi introduced Ductless models to the Canadian market in 1987

1 CC-ASHP started to appear in Canada in 2012
d In 2022 Mitsubishi brought to market products that provide 100% capacity at -20C
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Energy Efficiency

In the most simplest definition; energy
efficiency means to use less energy to get a
the same task done.



5% efficient

80 -90% efficient
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Efficient Use of Energy

20 —30%

15 -20%
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Efficient Use of Energy

NG furnace is 98% AFUE Propane furnace up to 98% AFUE



Efficient Use of Energy

7
1
I

\ e s
= 40 -
WV [re—
- :
i, = — .

300 — 500% efficient!



What is a heat pump?
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How its done?

B F | Refrigerant ?
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How its done?

: . gy | Evaporator
ﬂ , 22! | Heat absorption
l‘_ M Condenser
L-[-- _ Heat dissipation
|

Compressor
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Refrigeration Cycle

[ien eressune sioe | ,Heat energy delivered to
CONEENIER indoor space

I

EXPANSION VALVE
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How is it so Efficient?

Heat pump principle (when heating) 1kW

) ) ) Electrical Output energy is a quintuple
Refngera nt and Heat Circulation Energy Input Pressing refrigerant of input energy
/ in compressor to raise
the temperature

1kW

Electrical Energy Input

Indoors +

Outdoors
4kW I 5KW akw
Heat Absorbed /= Heat Output Heat Absorbed from the Air
from the Air ndens
® Expansion valve I I

J S5kW
® Air heat Heat Output

Expanding refrigerant in expansion
valve to drop the temperature

COP= Coefficiency of Performance



Operational Efficiency of Heat Pumps
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Room temperature is stable

Set Temp.

Room Temp.

Comp.ON

75F
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Operational Efficiency of Heat Pumps

l The Advantages of Inverter Control

Comparing inverter and non-inverter air conditioners to cars... *Image of cutput power Auctuation

-

Room temperature

Cooler

Less Cool

"

The accelerator can't be adjusted, so you spend a long
time getting comfortable, then soon become uncomfortable.

Adjusts the accelerator and —
thus runs more economically.

Uncomfortable
Reaches the comfortable
zone quickly.

Keeps the temperature
comfortable all the time.

Setting Temperature

Uhcm:ﬂfg;:jahla START
Runs at a fixed speed and takes

lo t hth fart :
| nger to reach the com Zone The riiirn gt b soldL
then too warm.

@5 e Inverter air conditioner

{5y === Non-inverter air conditioner
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Reduced Building Impact .
20 Tons of Cooling

Refrigerant R410A
%’ &1 3/8”
° O Copper Pipe

Water
2 ,” Sch40

Air
36” Diameter
Duct
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CanmetENERGY

Cold-Climate Air Source Heat
Pumps: Assessing Cost-
Effectiveness, Energy Savings and
Greenhouse Gas Emission
Reductions in Canadian Homes

“CanmetENERGY- Ottawa leads the development of energy science and technology
solutions for the environmental and economic benefit of Canadians.”

Canadi

https://www.nrcan.gc.ca/maps-tools-and-publications/publications/energy-publications/publications/cold-
climate-air-source-heat-pumps-assessing-cost-effectiveness-energy-savings-and-gr/24208




Operational Costs of Heat Pumps
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Figure 9; Estimated annual savings on energy bills by province for Archetype B, CC-ASHP
w5 gas furnace with current {2020) energy pricing

NRCAN/CanmetENERGY-Ottawa ;Cost effectiveness of Cold Climate heat pumps in Canadian homes
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Operational Costs of Heat Pumps

BC victoria $154 §22
Vancouver $154 %19
Kamioops 5154 -$92
Prince George $154 -$2ES

A Calgary $301 -$u2:

Edmantan 5301 201

K Regina $278 | 40

ME. Wirnnipeq _s:sa 3477 I

ON London £258 537
Toranto 5258 -529
Ottawa §258 -$138

qc nontragl F$ED:L $459
Quebec 5201 =$509
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Annual savings on fixed gas charges
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Figure 10: Estimated savings on fixed and variable energy charges, CC-ASHF vs gas
furnace, assumingourrent [ 2020) energy pricing and all-electric service
{suspension of gas service agreement)

NRCAN/CanmetENERGY-Ottawa ;Cost effectiveness of Cold Climate heat pumps in Canadian homes
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Operational Costs of Heat Pumps e
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Figure 11: Estimated annual savings on energy bills by province for Anchetype B, CC-ASHP
vs oil furnace with current [ 2020) energy pricing

NRCAN/CanmetENERGY-Ottawa ;Cost effectiveness of Cold Climate heat pumps in Canadian homes
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After seeing how gas stoves pollute
homes, these researchers are
ditching theirs

Rob Jackson, professor of environmental sciences at Stanford
University, co-authored a recent study that found gas stoves leak
unexpectedly high levels of methane, a powerful greenhouse gas,
even when they're off — and they generate significant levels of
indoor air pollution.

Buming natural gas generates high levels of nitrogen oxides, linked to asthma in children
Emily Chung - CBC News



’ MITSUBISHI
&% ELECTRIC

I a Q lealing and Coolng

Exposure to nitrogen oxides,
produced when gasis bumed,

is linked to respiratory problems
such as asthma and decreased
lung function, especially in

children.

For example, a 2013 meta-analysis of 41 studies found that children
living in a home that used gas for cooking had a 42 per cent
increased risk of having asthma.

Buming natural gas generates high levels of nitrogen oxides, linked to asthma in children
Emily Chung - CBC News
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Carbon Emissions

‘J.E'ﬂz,ﬂﬁa 18.9%
16,634,881 .,-_Ei 213.8% ﬂm'a_ﬁ%

453,891

B Buildings B Trerspormton W incustry B Waste B fAmnindtre

TAF — Carbon Emissions Inventory, 2019 Edition
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Carbon Pricing

Space heating is the single biggest energy end-use in Canada,
and the second largest contributor to GHG emissions.

buildings

Water Heating t— Shares: 62% Natural gas
Appliances 18% Electricty
0
Lighting 11% V\{ood
- | 6% Oil
Auxiliary Equipment 3% Other

Auxiliary Motors, Space Coolin..

0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Emissions (MT CO2e)

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2018

Canmet Energy Opportunities for Hybrid Systems, 2018
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Products and Features



Low Ambient Heating ccASHP

J Maintains 100% of its heating output at outdoor
temperatures at or below -15°C

180% of its heating output at -25°C

J Operates efficiently above a COP of 1 at outdoor
temperatures as low as -30°C
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Low Ambient Heating
Capacities Of 10-12 HSPF Models

50,000 =

ZUBA CENTRAL

10,000 —_

17 14 11 8 6 3 0 -3 6 -8 -11-14-17-19-22 -25-28 -31
Temperature °C
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Low Ambient Heating

Temperature - Ottawa, Canada
—e— High Temp. (°C) —e— Low Temp. (*C)

26.5°C o
24-1 ﬂc 25-3 c

20.4°C

15.5°C 44.3°c

12.9°C 12.7°C

9.6°C

5.4°C

3.3°C \\
\\-2 4°C>-2.3°C

3:4°C 42C-
.5.W \\ o
' 3M0.1°C
12.7° o

.14f1:'/;/

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

Ottawa Winter 2020 Average temperatures
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M, SLIM M-Series Features & Benefits

Whisper Quiet Comfort

The Mr. Slim® M-Series includes whisper-quiet fans and compressors that work so silently you won't
even notice they're on. Indoor units operate as low as 19 dB(A) and our outdoor units are some of the

quietest in the industry.

Variable Compressor Speed Inverter

(VCSi) Technology

Unlike conventional systems which only cycle between
On and Off, VCSi systems detect changes in room
temperature and readjust the compressor speed to
provide high-speed heating and cooling as needed,
resulting in energy and cost savings.

Hyper-Heat Inverter H2i™ Technology

Even when temperatures drop to -30°C* — a challenge for
many competitive air-source heat pump systems — M-
Series stays on the job, keeping the indoors at a
comfortable and consistent level with ease.

Residential Products

Flexible Installation, Ducted or Ductless

Mr. Slim® M-Series was designed to have a wide array
of applications and configurations. Ducted configurations
can easily be implemented into existing ductwork, while
ductless configurations are perfect for century homes,
cottages, schools, commercial facilities, and more.

Single Zone and Multi-Zone Applications

Available in both single-zone and multi-zone
applications, the Mr. Slim® M-Series can target tricky
areas or address the individual comfort needs of multiple
rooms, all within a single system.

*Includes tolerance. Units can operate in heating mode
down to -30° C depending on model and conditions.
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M - SERIES Newest Wall Mounted Model

FS Wall Mount H2i Heat Pump
All Models Energy Star Qualified
Hyper Heat at -25°C/-13°F
100% heating capacity down to -20C
3D i-See Sensor
Auto Change Over
Base Pan Heater
Powerful & Quiet Modes
Smart Set Function
Multi-Function Wireless Control
Single — Split and Multi - Split system
Bi’ HyperHeat Plus S|Pl
MTSURSH = Available Capacities: 6, 9, 12, 15 and 18K/

Cold Climate Electric Heating & Cooling
technology that can easily oke on winter, eating and Cooling BTU

Hyper Heat and Energy Star compliance depends on connected outdoor unit.
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M - SERIES Ceiling Cassette Models

SLZ-KF 4 - Way Ceiling Cassette

Auto Changeover & LEV Control
Auto Restart

Base Pan Heater

Built-in Drain Pump

Low Ambient Heating at-20°C
Single — Split and Multi - Split
system compatible

Cooling down to -10°C/+13°F
Available Capacities: 9, 12, 15 &
18K BTU

MLZ-KP 1 - Way Ceiling Cassette

Fits between 16 inch on center joists
Auto Restart

Built-in Drain Pump

Low Ambient Heating at-20°C

Hand Held Remote Control

Single — Split and Multi - Split system
compatible

Cooling down to -10°C/+13°F
Available Capacities: 9, 12 &18KBTU
Upcoming unit will be 6K BTU

Hyper Heat and Energy Star compliance depends on connected outdoor unit.
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M - SERIES Ducted Model

SEZ - KD Short Duct Run / Ceiling
Concealed

Auto Change Over & LEV Control
Built —in Drain Pump

Low Ambient Heating at -25°C with
SUZ H2i OD unit

Single — Split and Multi - Split system
compatible

Cooling down to -10°C/+13°F
Available Capacities: 9, 12, 15 & 18K
BTU

Multi — Position Air Handler SVZ-KP

Up to 17.6 SEER

Ducted Air Handler with ECM motor
External Auxiliary Electric Heater optional
Low Ambient Heating at -25°C with SUZ
H2i OD unit

Single — Split and Multi - Split system
compatible

Selectable external static pressure
Available Capacities: 12,18, 24, 30 & 36K
BTU

Hyper Heat and Energy Star compliance depends on connected outdoor unit.



M - SERIES Floor Mount Model
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MFZ KJ Floor Mount

Hyper Heating down to -25°C

All models Energy Star Certified
Auto Restart, Change Over & LEV
Control

Base Pan Heater

Multi-Function Wireless Control
Powerful & Quiet Mode

Smart Set Function

Single — Split and Multi - Split system
compatible

Cooling down to -10°C/+13°F
Available Capacities: 9, 12, 15 & 18K
/ BTU

Hyper Heat and Energy Star compliance depends on connected outdoor unit.
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Add on A-coll

= RhsncEts: = Hyper Heating down to -25°C

= Certified Base Pan Heater

Heat Pump | = Single — Split and Multi - Split system compatible
3 = Cooling down to -10°C/+13°F

= Available Capacities: 2 to 3.5 Tons

Indoor Unit
(PAA)

@ I - Hyper Heat and Energy Star compliance depends on connected outdoor unit.
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M - SERIES Connectivity

Three easy ways to connect heat pump and air conditioning systems for maximum flexibility
with Hyper Heat and standard product lines

Single-Split 1:1 Applications Multi-Split # :1 Applications 1:1 Universal SUZ Applications

B o l Law = -
: f MXZ-2C20NAHZ
| MXZ-3C24NAHZ
L -

MXZ-3C30NAHZ
: MXZ-4C36NAHZ
o MXZ-5C42NAHZ
MXZ-8C48NAHZ

OR

n

\ MXZ-2C20NA

'.: MXZ-3C24NA

'.i. MXZ-3C30NA =
N MXZ-4C36NA

WiE MXZ-5C42NA

MXZ-8C48NA
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Application of systems
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Centrally Ducted Cold Climate System e

e Zuba-Central - Series

* Forced air cold climate Air Source Heat Pump
* Available sizes 2.0, 2.5, 3.0, 3.5, 4.0 Ton
* No back up heat required (when sized appropriately)
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Multi Split Cold Climate System D]

Zuba Multi-series SEZ-
KD09...18NA
* Multi split cold climate Air Source Heat Pump PEAD-

A12/18AAT7

* Available sizes 1.67, 2.0, 2.5, 3.0, 3.5 and 4.0 Ton
* No back up heat required (when sized correctly)

Svz-
KP12..36NA S|z

MLZ-KPO09...18NA KF09...18NA
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Ceiling Recessed Unit
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Floor Mounted Unit
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Installation

O Long refrigerant pipe length to suit various installation
locations (245ft. max total length, 100ft. max. height).

O Small footprint (a total min. installation depth of 207)

L Very quiet operation 55dBA

i
A
i
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Alternatives



Hybrid System

Direct Coil
hydronic coll

SVZ-KP24

OR

Combi boiler
with integrated
pump
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Hybrid System

[ REVISIONS
COIL DATA 23.70 [REV. | DESCRIPTION | DATE

JUBING
COPPER 3/8" X 0.014WALL PLAIN 2222

TUBE PATTERN 18.06 ~—1.00
2 ROWS, 0.0844" C-C
20 FACETUBES, 1"C-C = =

CASING B ]
18 GA GALVANIZED END PLATES l25C%N§E}(EJTIONS_/
20 GA EMBOSSED STEEL ENCLOSURE /

21,00
i}
0.006" ALUMINUM (_T\ . = 19.00
12FPL, 19" AN LENGTH

CORRUGATED/RIPPLED

HEADERS =5
INLET 7/8 OD X 7/8 OD CONN. {am ,(‘D
QUTLET 7/8 0D X 7/8 OD CONN.

0]

(2)
@1.250 HOLES

19.97




Physical Data

Number Of Coils

Fin Height (Per Coil)

Fin Length (Per Coil)
Number Of Rows Deep
Circuit Ratio

Fins Per Inch

Supply Connection Size
Return Connection Size
Header Material

Air Data

Total Airflow (All Coils)
Airflow (Per Coil)

Face Velocity
Altitude

Entering Dry Bulb
Leaving Dry Bulb

Air Pressure Drop
Fouling Factor

Capacity
Capacity Per Coil (Total)

Hybrid System

Coil Tag: AXQ093-C7 (140F EWT)
Coil Model Number: 3W-02-20.0-12-19.0-10
Item: 001, Coil Hand: Right

One (1)
20.000"
19.000"
Two (2)
0.5

Twelve (12)
0.875"
0.875"
Copper (L)

8755CFM
8755CFM
332FPM
0.00FT
55.00°F
14250 2F
0.08"WG
0.0000 ft2 °F h/Btu

45.36 MBH (45.36)

Tube Diameter
Tube Turbulators
Tube Material

Fin Material

Fin Style
Connection Type

Coil Weight (Per Coil)[operating]
Coil Internal Volume (Per Coil)

Casing Style
Casing Material

Fluid Data

Fluid Type

Glycol Ratio

Entering Fluid Temp
Leaving Fluid Temp
Fluid Flow Per Coil (Total)
Tube Velocity

Fluid Pressure Drop
Fouling Factor

3/8 1.00 x 0.866
No
Copper - 0.014 Plain
Aluminum 0.006
Corrugated
Sweat Copper
24 [28]LBS
0.490gal
Standard
Galvanized Steel 18 gauge

Water
0%
140.00°F
121.57°F
5.00GPM (5.00)
1.52FPS
1.03'WG
0.0000 ft2 °F h/Btu

0 MITSUBISHI
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Hybrid System

Enable heatar | 1st Heater OFF 2 1 (¥
comfort mode Inlat air temp. = sat temp. :
Heater ON Factory Setting.

inlat air tamp.< sot temp. -1.8°F1°C)
. The fan will stop and the haatar will tumn off when [DEFROST] is displayed | NO Need to change.

=l Temip

lat mir tarm (Hoam (emperature setting)
Sl temp - 1.BT{ T

Heatar output iy
QFF
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Projects
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Altare
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300 Manor Rd, St Thomas o s o

SR

« Karwood Developments / Doug Tarry Homes
« 60 Suites across 2 buildings
« SVZ/SUZ 18,000 BTU cold climate units
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Boivin House ERL:
Campbellford, ON lgaling and Goolng

The Challenge
Located in a rural community not serviced by natural gas, this 1,800 sq-ft bungalow was built in the early 1970s.The owners

were paying upwards of $4000/ yr in heating costs. Their solution was to install a centrally ducted cold climate system. The
transition to better technology has led to a 60% savings and has provided a seamless transition. According to the owners, the

system has performed exceptionally well throughout the coldest days.

Rl & " ] oy, pa. e - \ ¥
o ¥AS] f \ e 3 T A g o ~ Fo
- Y P .y -
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3 Ton Zuba
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Extended Warranty
At Mitsubishi Electric, we stand behind every product that bears our name.

That’s why all City-Multi systems are backed by our standard
1-year parts and 7-year compressor warranty.

With the completion of our CM-01, Installation and Commissioning,
contractors can receive a 5-year parts and 7-year compressor warranty. In
addition, they will be recognized as a Registered Level Contractor.

Then we take that protection to a whole new level.

With the completion of CM-02, Service and Trouble Shooting, we will
upgrade contractors to an extended 10-year parts and 10-year compressor
warranty. Contractors will then be recognized as a Diamond Level Contractor

That’s peace-of-mind, Mitsubishi Electric style.

For more information on training go to the link below:
https://cdn.agilitycms.com/mesca/pdfs-hvac/mem-201809-e-cm-training-
brochure en.pdf
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*When installed by a Diamond Level Contractor



Thank You

Contact information

Clive.carr@mesca.ca




	Welcome to today’s CHBA Net Zero Webinar!
	Housekeeping
	The 2023 Net Zero Webinar Series is brought to you by our�Net Zero Council Gold Sponsor Member
	Thank you to our �Net Zero Council Silver & Bronze Sponsor Members
	Today’s Webinar
	POLLS

