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ASHP International Market
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Did you know?

® O O w O
Well over 50% of U.S. HVAC contractors do
not size heating & cooling correctly.

source: U.S. Department of Energy - 2016
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Codes Changing Over Time

Residential Code Stringency
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NG Costs Changing Over Time

Bloomberg News

The Era of Cheap Natural
Gas Ends as Prices Surge
by 1,000%

August 5, 2021, 6:00 PM MDT

The era of cheap natural gas is over, giving
way to an age of far more costly energy
that will create ripple effects across the
global economy.

Strong Consumption
Asia seen underpinning global LNG demand growth through 2040

W Americas M Asia M Europe Rest of World Unspecified

600m tons

2020 22 24 ‘26 ‘28 ‘30 ‘32 ‘34 ‘36 '38 2040

Source: BloombergMEF
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What is a “Cold Climate” ASHP?

H2i MXZ HEATING CAPACITY
AT LOW TEMPERATURES™
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100% capacity at 5 F
76%-93% capacity at -13 F*

Operation down to -18 F and lower*
* Varies by outdoor model

L= ,--'l
I o |

Chicago, January 29, 2019, with 3 days below -20F Above spec performance is common

https://drive.google.com/file/d/1QBgBd4JcVBpNpafsl4leWH24GcurEa9b/view
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Heat Pumps Have Evolved
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CEE Case Study 2 (MN, June '18)

Table 1. A comparison of the weather normalized annual performance for several heating systems in this Minneapolis home.

PVA-A36

Fs

Vi .
Heating Annual Electric LPG use Natural Total Annual Emissiunﬁl
Load copP Use Gas Use Energy Operating | *
Use Costs’ co,
mmBtu - kWh therms therms mmBtu S eqiv lbs
ccASHP w/ ER 63.1 1.84 10,075 0 0 34.3 $1,310 11,499’
boost
Electric 63.1 0.99 18,491 0 0 63.0 $2,404 21,104
Resistance
LPG Furnace 63.1 0.79 503 747 0 76.4 $1,404 11,650
Natural Gas 63.1 0.79 503 0 747 76.4 $807 9,699
Furnace PUZ-HA36NHAS

1. Average residential pricing in 2017 for propane, natural gas, and electricity from Energy Information Administration were $0.13/kWh for electricity,
$1.57/gallon for LPG, and $0.95/therm for natural gas.

2. Monthly average emissions in 2017 monthly were used. For electricity, 1.14 equivalent Ib/kWh, 11.7 Ib/therm for natural gas, and 13.0 Ib/gal for LPG.
(See Edwards et al 2018).

3. Using the NSP value of 0.894 |bs/kWh' the ccASHP with ER booster annual emissions would be 9,007 equiv. |bs, a 2% reduction over the natural gas
furnace,

L

https://www.mncee.org/MNCEE/media/PDFs/ccashp-Study-2-MPLS.pdf

Site Characteristics
* 2 bedroom, one bath, 1.5 story single-family home
* 1924 Bungalow, 1600 sqft, with efficiency upgrades

50,000 btu/hr heating load calculation at -11°F
26,000 btu/hr measured heating load at -11°F
61,000 btu/hr electric heat strip
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https://www.mncee.org/MNCEE/media/PDFs/ccashp-Study-2-MPLS.pdf

CEE Case Study 2 (MN, June '18)

Figure 3. Capacity vs. Outside Air Temperature
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Site Characteristics
* 2 bedroom, one bath, 1.5 story single-family home

* 50,000 btu/hr heating load calculation at -11°F
* 26,000 btu/hr measured heating load at -11°F
* 61,000 btu/hr electric heat strip

* 1924 Bungalow, 1600 sqft, with efficiency upgrades

https://www.mncee.org/MNCEE/media/PDFs/ccashp-Study-2-MPLS.pdf
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https://www.mncee.org/MNCEE/media/PDFs/ccashp-Study-2-MPLS.pdf

CEE Case Study 2 (MN, June '18)
If the load calc was closer to the 26 kBTU/h heat load... DlAMONDSYSTEM BU"_DER

_ | |Correction Factors
PUZ-HA36NHAS Pipe Dia. Liquid / Gas Model Number Clg.Total (Sens.) Temperature: 103 0.82
[ Pipe Length (Elbows) ﬁ ) Hta Tota Piping Length: 0.96 0.99
: Address/ Group / Room / Tag Ref Defrosting: ~ 1.00
. < User Derate: 1.00 1.00
i Q: - 3/8 / 5/8 WSSAA7 31,931 BTU/h (26,216 BTU/h) | Est. Cooling Discharge Air Temp: 57.2
) IS ; 50.01t(0) b 29,701 BTU/h Est. Heating Discharge Air Temp: 95.4 Total Derate: 096 0.78
ystem Additional Refrigerant: 00 Ib
Total Refrigerant Amount: 12.0 |b
Conditions (°F)
Plus 34 kBTU/hr modulated boost heat Cooling
. Indoor DB 80.0 Humidity 51.8%
(10 kW heat kit, staged 5+5 kW) Outdoor DB 92.0
EHeating h
Indoor DB 70.0
Qutdoor DB -11.0 Humidity 71.6%

Verify system combination and capacity at design conditions.
Use this capacity and other spec sheet details for Manual S & Manual D compliance.
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CEE Case Study 2 — Manual S Decision

1 outdoor

1 ducted indoor

18.6 kBTU/hr min Heat
~1400 Watts at ~20°F

or...

2 separate systems:
Ducted for rooms
Ductless for Liv & Kit
2.9 kBTU/hr min Heat
~200 Watts at ~“60°F

Cooling minimums:

15.5 kBTU -> 2.3

~1170 Watts -> ~170
18.2 SEER -> 25.5

) -

PUZ-HA3BNHAS

Model Number

Pipe Dia. Liquid / Gas Clg.Total (Sens.)
I Dine | anath howe Hta. Totz
= pe Length (EIbows)  \yqo<</ Group / Room / Taa Ref
)
l h - a/8 | 5/8 F'_VA—ASSAA?’ 31,931 BTU/h (26,216 BTU/h) Est. Cooling Discharge Air Temp: 57.2
uk 50.0t( 0 29,701 BTU/h Est. Heating Discharge Air Temp: 95.4
System 1 0ft (0) 1
PUZ-HA2ANHA Pipe Dia. Liquid / Gas Mjiel‘l:Jumber Clg Total (Sens.)
Pipe Lenath (Elbows . _ Hta.Total
| : A pe LEngtimi=Inows) sddre<</ Group / Room / Tag Ref
l | 8 |/ 5/8 PVA-AZAAAT 24,621 BTU/h (18,901 BTU/h) Est. Cooling Discharge Air Temp: 58.8
50.0t( 0 20,964 BTU/h Est. Heating Discharge Air Temp: 93.0
System 2a 0ft (0) 3/ Rooms
MUFZ-KJ12NAHZ-U1 Pipe Dia. Liquid / Gas ™ode! Number Clg Total (Sens.)
i Pipe Lenath (Elbows) Hta Total
!! : F= = SEWEl Address/ Group / Room / Tag Ref
il -
. | 1/4 | 3/8 MFZ-KJ12NA-UT 12,462 BTU/h (8,615 BTU/h)  Est. Cooling Discharge Air Temp: 59.8
50.0t( 0 8,407 BTU/h Est. Heating Discharge Air Temp: 89.4
System 2b 0ft (0)
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NESEA 2019 study

Weekday kWh vs. DT
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40.0 e LS
. . o % ‘ol o o “L ¢
Site Characteristics o®’ B5R o Vi ¢ y=07168¢
e Hinesberg, VT outside of Burlington 20.0 .--‘ %!—"%0 B Bha el R |
* 1850 farm house deep-retrofit to net . :’(/."'o v ASHP - New
zero standards. 00 é}'/’d' ®
* R-60 ceiling, R-40 walls, R-20 slab.edge 0 10 20 30 \@ 50 60 /
* 2,800 sf Energy Futures Group offices Adj DT
* -11°F heating, 86 °F cooling o 10/1/18-4/21/19 e KkWh-Eht * New
e  Extreme lows, -21 to -30 °F — —Linear (10/1/18-4/21/19) - - - Poly. (10/1/18-4/21/19) - Linear (kWh - Eht)
--------- Linear (New)

https://nesea.org/session/air-source-heat-pumps-measured-performance-and-best-practices MITSUBISHI ELECTRIC TRANE HVAC US



https://nesea.org/session/air-source-heat-pumps-measured-performance-and-best-practices

Fall 2021 Install @ 11,300 ft Elevation

Ski Patrol and Warming Hut
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Design Resources

Extensive tools for Architects, Builders, Designers, Installers Use DSB with
Manual S

‘ Ml TS Bl SH' TALK TO AN EXPERT
PN . R equipment
COOLING & HEATING HOME BENEFITS TECHNOLOGY PRODUCTS REBATES & FINANCING TOOLS SHOWCASES ABOUT US Q Se I e Ctio n
APPS OPERATIONS MANUALS GLOSSARY PRODUCT REGISTRATION INTERNET SALES CATALOGS EMANUAL

\
DIAMONDSYSTEM BUILDER ,;_g‘(\

DIAMOND SYSTEM BUILDER

Diamond System Builder is a layout and system
selection tool for efficient and easy design of all

Mitsubishi Electric systems.

https://www.mitsubishicomfort.com/diamond-system-builder
Aé 7 MITSUBISHI ELECTRIC TRANEl—IV&l{S
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https://www.mitsubishicomfort.com/diamond-system-builder

Design Resources

Extensive tools for Architects, Builders, Designers, Installers

| meus1.mylinkdrive.com/M-Series/index html a #« 0 4

meus1.mylinkdrive.com/App+Notes/index.html

[ ]
+ | meus1.mylinkdrive.com/Tech+Tips/index.htm| "%
—k Llnk prive
N orve

AMITSUBISHI ELECTRIC

L nk Dﬂw. L;.urrsumsu:\zcmlc
HOME | ACCESSORIES CONTROLS M-SERIES P-SERIES R2-SERIES S-SERIES Y-SERIES VENTILATION

L MITSUBISHI ELECTRIC
HOME | ACCESSORIES | CONTROLS | M-SERIES = P-SERIES | R2-SERIES JETTOWEL | SUPPORT = SOFTWARE = POLICIES = APPNOTES | TECHTIPS = TECHNOTES
HOME ACCESSORIES CONTROLS M-SERIES P-SERIES R2-SERI  JET TOWEL SUPPORT SOFTWARE POLICIES APP NOTES TECH TIF

JET TOWEL SUPPORT SOFTWARE POLICIES APP NOTES TECH Home | M-Series

Home | App Notes R410A Systems

Home | Tech Tips . .
Application Notes i S .
ndoor Equipmen

Tech Tips
Residential Applications Notes (1xxx)

Application Mote 1011 - 1.3100-230_5130.230_X87-721_Wiring_Diagram
Application Mote 1012 - Drain Line Applications

Application Mote 1013 - Rated Capacity vs. Maximum Capacity g '\

Application Note 1014 - M-Series Dry Mode Description /a = L

Application Note 1021 - M&P Series High Altitude Applications 4 P, o T
i

R410a Outdoor

Normal Operation Removing the Blower Whee Application Note 1001 - P-Series A Control Wiring Diagram | p—
Application Note 1003 - MSY-MSZ Wiring Diagram
g . = — = Application Note 1007 - P-Series Twinning Winng Diagram
@ Normal Operation @ EREIRIGEEIRRES . iopication Note 1010 1-3100-115, S130-115_X87-711_Wiring_Diagram Wall Mounted Horizontal Ducted Floor Mounted
e " e

Application Note 1022 - Regarding Refrigerant Accessories |
Application Note 1024 plemental Heat Control

Application Note 1025 - No Simultaneous Heating and Cooling with MXZ

Application Note 1027 - MXZ-C Wiring_Diagram . — Peasiti m—
Application Note 1029 - Allowable Configurations of MVZ Air Handling Units with MXZ Multi; Eamasln.  MbRoImonArAndeY
Application Note 1030 - MVZ PVA Electric Heater Configuration

Application Note 1031 - TAZ-MS303 Applications

Application Note 1032 - Generator Application of HVAC Inverter Systems

Application Note 1033 - Indoor Fan Confinuous Operation

Application Note 1034 - MXZ Branch Box Applications with Blue Diamond Pump
Application Mote 1035 - Low Ambient Cooling on M-Series Inverters

Application Note 1036 - Applying MXZ-C Multi-Zane Systems

MXZ Branch Box

Diagnosing a bad LEV

One-Way Ceiling Cassefte

Commercial Applications Notes (2xxx)

How to Install a Blue Diamond How to Install a Blue Diamo
Condensate Pump on a M-Series Condensate Pump ona P-S  , appiication Note 2001 - ASHRAE Standards 15 & 34
Wall-Mount Unif Wall-Mount Unit

MITSUBISHI ELECTRIC TRANE HVAC US



Backup Heat

Onboard logic to manage electric heat when needed.

Condition
T Tt has ot T T T
Mode Change (To-Tga) > increased by | EH1 ON for (To-Tga) > TRa has not (To -Tga) <
27°F | anp | 0905 | >7min | ano 27°F AND | increasedby0.9° | 0.9°F
[1:5°c] Ciinln;‘m [15°c] FI0.5Clin7min | [05°C)
} —— } } |
EH1 0N AND :
t } } t t
EH2 ON . AND AND
t t i t t
EH1 OFF i L L i '
: OFF Ll L L T T
EH 1 1 1 L L
KEY

« EH1: Electric Heater 1
« EH2: Electric Heater 2

* To: Set point temperature
* Tra: Retumn Air temperature
+ X: Time delay (Selectable. Default is 24 min. Selectable to 14, 19, or 29 min)

Engage 3rd party heat sources

Elec Heat Lockout

il

52

Asnblent Tamparature

39-13/16”
(43-7/8")

21-5/8"

Heat Kit
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Integrate Other Equipment

3" Party Thermostats, ERV/HRV and Humidity Fan Integration

{BLACK) (BLUE)

Ch44 CN4F
RED) (YELLOW) D
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CN NoL 8] cxc2 _
I MlEx
S M
o _
\© ! p—

s | —
N B ) —
WB. ____J/ T -
OPTIONAL PARTS ~ TH2 TH5 TH1

SYMBOL EXPLANATION

SYMBOL NAME SYMBOL NAME

| CONTROLLER BO, |.B. INDOOR CONTROLLER BOARD

CN24-1)CONNECTOR (HEATER CONTROL 1ST) SWi

SWITCH (FOR MODEL SELECT

ION)

CN24-2{CONNECTOR (HEATER CONTROL 2ND) SW2

SWITCH (FOR CAPACITY CODE)

CN25 |CONNECTOR (HUMIDITY OUTPUT) SW5 |SWITCH (FOR MODE SELECTION)
CN2A |CONNECTOR (0-10V ANALOG INPUT}) SWE _|CONNECTOR (EMERGENCY OPERATION)
CN2C |CONNECTOR (ERV OUTPUT) PB. POWER SUPPLY BOARD

ICNZL | FO1__ |FUSE AC250V 6.3A

CN32 |CONNECTOR (REMOTE SWITCH) ZNR01.02) VARISTOR
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Cold Climate Installation Guidelines

Need to managing drainage, ice, and snow level

MITSUBISHI

eecrric. 3 Important Points to Remember When Installing

COOLING & HEATING Follow these recommendations to ensure full capacity and proper defrost in cold a

Wind and snow can significantly reduce capacity and the defrost efficiency. Below is a quick install guide for cold we

n Installation location ﬂ Measures for drainage of water

oBa aware of the prevaling wind directon nwieder  [WlCase 1: Unit installed near walkway Micase 2: Multiple units are installed
the wind when possible. When not possible, itis Do not \ns:a\lthe unit "E“'T‘”;Lkzw’g‘“ the dreinage Do nat install units on top of one another as it may
tecommened t use an accessory wind bafte water can freeze causing a shp hazar cause frozen drainage water on the bottom uni

— PR
installation

Lows inuence of wind and unt s &l g capaclly b gl e g : I |

B Measures for snow

MEP Series

it is i in socket & central i
W Unit s installed on the ground ) ) Ml Necessity of accessories (dra & lized drai
To avoid the cts of snow, ce and instal the unit touw siamid o k] muffciant IwighL o . Lelien
on a stand to ensure a suficentheight rom theground___ s W”ﬂ:"“"":‘i‘:‘dic ‘”'9"."9 on -
Corract during defrost operaticn. Conraksed | Motuzss Mot used Provonts freszing
Installation . drale o
Correct I | 1btll 0 2510
CITY MULTE installation s a1 g
= soutalldope),
. Suand Poaded Povaciod ik p

808 10 Pszen e

Ut stand wi
Tre wiemh et me of

Soaw Wran e rasabason 1. Prevents: heat §
proticton | *posin i o | = 2, Prrnts soom|

A NE

Better

oo units vl

Lo siollanasasabastion hand oo annoosnms

Cold Climate Installation Guidelines - https://tinyurl.com/y6blz8uz MITSUBISHI ELECTRIC TRANE HVAC US



https://tinyurl.com/y6blz8uz

NEEP - ASHP Guides

Part 1: Air Source Heat Pumps - The Basics
https://neep.org/sites/default/files/resources/ASHP buyingguide 5.pdf

[l Features of Air Source Heat Pumps

Affordable Clean Energy

$ Customizable ; Healthy & Safe

©f

Getting The Most Out of Your Heat Pump

https://neep.org/sites/default/files/GettingTheMostFromYourHeatPumpConsumerGuideFINAL.pdf

Settings are the Key to Great Heat Pump Performance

Use these settings, whether your heat pump is ducted or ductless, to maximize savings and improve your comfort:

Set it and Forget it

Avoid frequently adjusting the thermostat; try to keep indoor settings
steady.

It's fine to adjust temperatures up and down as needed for comfort
(e.g. turn it down at night if you like it a bit cooler).

However, unlike conventional heating systems, deep setbacks of cold-

Pro Tip! if your central heat is
oil or propane, you

Air Source Heat Pump Buying Guide

can expect your electric bill to
increase

significantly in cold weather.
Dok ssmes vari v

MITSUBISHI ELECTRIC TRANE HVAC US


https://neep.org/sites/default/files/resources/ASHP_buyingguide_5.pdf
https://neep.org/sites/default/files/GettingTheMostFromYourHeatPumpConsumerGuideFINAL.pdf

That said...

“‘Let’'s Build Like The
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H2i MXZ HEATING CAPACITY
AT LOW TEMPERATURES*
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Questions?

Shawn LeMons
Performance Construction Mgr.
(Former BPI, IECC, RESNET, LEED, PHIUS)
slemons@hvac.mea.com
720-648-0505
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