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Did you know?

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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Performance Changing Over Time
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What is a “Cold Climate” ASHP?

H2i MXZ HEATING CAPACITY
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100% capacity at5 F
76%-93% capacity at -13 F*

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

% Heating Capacity

rpmi ||

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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Integrate Other Equipment

3" party Thermostats, ERV/HRV and Humidity Fan Integration
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SYMBOL EXPLANATION
NAME SYMBOL NAME
SOHT B |INDOOR CONTROLLER BOARD
CONNECTOR (HEATER CONTROL 1S° SW1_|SWITCH (FOR MODEL SELECTION)|
CN24-2{CONNECTOR (HEATER CONTROL 2ND) SW2 |[SWITCH (FOR CAPACITY CODE)
CN25_|CONNECTOR (HUMIDITY OUTP SW5_|[SWITCH (FOR MODE SELECTION)
CN2A_[CONNECTOR (0-10V ANALOG INPUT) SWE _|CONNECTOR (ENERGENCY OPERATION]
CN2C_|CONNECTOR (ERV.QUTPUT) PB.____|POWER SUPPLY BOARD
ioha] Y FO1_|FUSE AC250V 6.3A
CN32_|CONNECTOR (REMOTE SWITCH] TR0 VARISTOR
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Backup Heat

Onboard logic to manage electric heat when needed.

Condition
T T g s ot T T T
Mode Change (To-Tpa) > increased by | EH1ON for (To-Tga)> TRa has not (To -Ta) <
27°F | anp |M.Fm5_ b | an 27°F AND | increased by 0.9 09°F
15°C s 15°C] F[0.5° C] in 7 mi 5
[5][ , ClinXmin ; Il ]I [0.5° C] in 7 min [o.5°c)
+ | + } 1
EH1ON | AND . ! .
EH2ON : : | A _ anD
+ t + + t
EH1 OFF
+ + t + +
EH2 OFF
L ) . . "
KEY

+ EH1: Electric Heater 1

* EH2: Electric Heater 2

+To: Set point temperature

* Tra: Return Air temperature
« X: Time delay (Selectable. Default is 24 min. Selectable to 14, 19, or 29 min)

Can used with any heat source control

Elec Heat Lockout
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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

-

e —
Heating Annual Electric LPG use Natural Total Annual Emissions
Load cop Use Gas Use Energy Operating | *
Use Costs’ co,
mmBtu - kWh therms therms mmBtu S eqiv Ibs
ccASHP w/ ER 63.1 1.84 10,075 0 0 343 $1,310 11,4993
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 N y PUZ-HA36NHAS
1. AV§rage residential pricing in. 2017 for propane, natural gas, and electricity from Energy Information Administration were $0.13/kWh for electricity, !1 ot
$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 |b/therm for natural gas, and 13.0 Ib/gal for LPG.
(See Edwards et al 2018).

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

Site Characteristics : :
« 2 bedroom, one bath, 1.5 story single-family home |+ 50,000 btu/hr heating load calculation at -11°F ||

1924 Bungalow, 1600 sqft, with efficiency upgrades ° 26,000 btu/r.1r me.asured heating load at _'llv"
18kW electric resistance ducted heat strip

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

MITSUBISHI ELECTRIC TRANE HVAC US

CEE Case Study 2 (MN, June ’18)

PVA-A36
Figure 3. Capacity vs. Oulside Air Temperature P =
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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

1924 Bungalow, 1600 sqft, with efficiency upgrades ° 26,000 btu/hr me.asured heating load at .-11°F
* 18kW electric resistance ducted heat strip

https://www.mncee.org/MNCEE/media/PDFs/ccashp-Study-2-MPLS.pdf
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18
CEE Case Study 2 (MN, June
SPECIFICATIONS: PVA-A36AAT7 & PUZ-HA36NHAS
[ Maximum Capacity [ BTUH [ 40,000
Rated Capacity BTUH | 38,000
I Minimum Capacity BTUH 18,000 ]
Heating at 47°F*
Maximum Power input w 3,360
Rated Power Imput w 3,040
[ Power Facior | % | ea7
[ Maximum Capacity . BTUH . 38,000
Rated Capacity BTUH 29,000
Heating at 17°F } I
Maximum Power Input w 5,400
Rated Power Input w 3.230
[ Maximum Capacity I BTUMH I 38,000
Heating at 5°F* + 1 |
Maximum Power Inpul w 6,100
| seer . 178
EER! 125
Site Characteristics _ _ 0
« 2 bedroom, one bath, 1.5 story single-family home = 50,000 btu/hr heating load ca.lculatlon at-11°F 366
« 1924 Bungalow, 1600 sqft, with efficiency upgrades 26,000 btu/hr measured heating load at -11°F 206
+ 18kW electric resistance ducted heat strip 182
[ ENERGY STAR® Certified (ENERGY STAR products are third-panty certified by an EPA-recognized T Yes
Certification Body)

CEE Case Study 2 (MN, June ’18)
If the Manual J was closer to the 26 kBTU/h heat load... DlAMONDSYSTEM BUILDER

Correction Factors
Clg Total (Sens.), Temperature: 1.03 082

Hta Total Piping Length:  0.96 0.99
Address/ Group / Room / Tag Ref. Defrosting: Z 1.00

PUZ-HA36NHAS Pipe Dia. Liquid / Gas

Model Number
-
I o i Pipe Length (Elbows)

User Derate: 1.00 1.00
. 38 / 518 PUALIBART 31,931 BTU (26,216 BTU/)  Est. Cooling Discharge Air Temp: 57.2

> \S - 50.07 (0] 1- 29,701 BTUh Est. Heating Discharge Air Temp: 95.4 Total Derate: 0.96 0.78
ystem Additional Refrigerant: 0.0 Ib
Total Refrigerant Amount: 12.0 Ib

Conditions (°F)

Plus 10 kW heat kit (two 5 kW stages) Cc;oiing ;
Indoor DB 80.0 Humidity 51.8%
for 17+17 kBTU/hr modulated boost heat Outdoor DB 92.0 v

Heating
Indoor DB 70.0

Outdoor DB -11.0 Humidiﬂ 71.6%

Verify system combination and capacity at design conditions.

Use this capacity and other spec sheet details for Manual S & Manual D compliance.

MITSUBISHI ELECTRIC TRANE HVAC US
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CEE Case Study 2 — Manual S Decision

1 outdoor

1 ducted indoor

18 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 are
similar.

PUZ-HA36NHAS

Pipe Dia. Liquid / Gas
Pipe Length (Elbows)

Model Number Clg Total (Sens.)

Hta Total
Address/ Group / Room / Tag Ref

- 3/8 / 5/8 LV ASASEART 31,931 BTU/h (26,216 BTU/h)  Est. Cooling Discharge Air Temp: 57.2
; 50.0ft(0 29,701 BTU/h Est. Heating Discharge Air Temp: 95.4
System 1 0ft(0) 1
PUZ-HAZ24NHA Pipe Dia. Liquid / Gas MUd_:I Number Total (Sens.)
lo 4 Pipe Length (Elbows) Address{ Gioup | Room /‘Té; R:Q’a‘
e 3/8 I 518 U 24,621 BTU/h (18,901 BTU/h)  Est. Cooling Discharge Air Temp: 58.8
50.01t(0 20,964 BTU/h Est. Heating Discharge Air Temp: 93.0
System 2a Oft (0) 3/ Rooms

MUFZ-KJ12NAHZ-U1

MFZ-KJ12ZNA-U1

174 1 3/8
50.01(0)

System 2b

Medel Number
Pipe Dia. Liquid / Gas pusiaig

Pipe

Clg Total (Sens )
otal

Hta T
\ddress/ Group / Room / Tag Ref

gth (Elbows)

12,462 BTU/h (8,615 BTU/h)
8,407 BTU/h

Est. Cooling Discharge Air Temp: 59.8
Est. Heating Discharge Air Temp: 89.4
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High Altitude Example

1 outdoor with 1
ducted indoor
or...

1 outdoor with
ducted + ductless
indoor units

Oor...

2 separate systems

Design Conditions
¢ 26 kBTUh heating / 13 kBTUh cooling loads
e -11°F / 95°F design temps @ 10,000 ft elevation

PUZ-HA42NKA

[ PVA-A42AA7
e 38 / 508

PUZ-HA42, PVA no backup 50.0t (0) 1

Model Number = =
Clg.Total (Sens
Htg Total
Group / Room / Tag Ref

27,220 BTU/h (27,220 BTU/h)  Est. Cooling Discharge Air Temp: 53.6
28,276 BTU/M Est. Heating Discharge Air Temp: 92.0

MXZ-BC48NAHZ2-U1

Pipe Dia. Liguid / Gas

Model Number
-

Length (E

Group / Room / Tag Ref.

' PAC-MKA3ZBC
¥8 / 58 —
MXZ-8C48HZ, SVZ30, PLA18 5.0 (0)

28,658 BTU/h (28,658 BTUM)
28.197 8TUM

PEAD-A30AAT
38 1 518 o —

R 07 : 17,693 BTUM Est. Heating Discharge Air Temp: 93
104 1 112 P'ﬁ;ﬁfs’” 10,747 BTU/h (10,747 BTU/h)  Est. Cooling Discharge Air Temp: 54.1
S00R(0) 10,505 BTUM Est. Heating Discharge Air Temp: 90.3

17,911 BTU/M (17,911 BTU/) Est. Cocling Discharge Air Temp: 51.3

4

MUZFH1ENAD Pipe Dia. Liquid / Gas M:EEE:\Iurnbe! Clg Total (Sens
& Pipe Length (Elbows) Htg.Total
lo r pe Lengih [EIDoWS) Group / Room / Tag Ref
L 1/4 /172 M= EH8NAZ 11,295 BTU/h (10,107 BTU/)  Est. Cooling Discharge Air Temp: 52.0
FH18 5007(0) . 10,604 BTU/h Est. Heating Discharge Air Temp: 93.9

MITSUBISHI ELECTRIC TRANE HVAC US
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Design Resources

Extensive tools for Architects, Builders, Designers, Installers, and Homeowners

1-800-433-4822 B
&% ELECTRIC Use DSB with
COOLING & HEATING HOME BENEFITS TECHNOLOGY PRODUCTS RESATES & FINANCNG TOOLS SHOWCASES ABOUTUS Q
Manual S
APPE OPERATIONS MANLALS GLOSSARY PRODUCT REGISTRATION INTERNET SALES CATALOGS eq u i p m e nt
selection

DIAMONDSYSTEM BUILDER

DIAMOND SYSTEM BUILDER

ne 51
I H]

Diamand System Buiider is 3 layout and system
selection tool for effic
Mitsubishi Electnic

nt and aasy design of all

; https://www.mitsubishicomfort.com/diamond-system-builder
A
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Design Resources

Extensive tools for Architects, Builders, Designers, Installers, and Homeowners
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HOME | ACCESSOMIES ~ CONTHOLS | MIERES = FSERES | FZ.SEM JETTOWEL ~ SUPPORT | SOFTWARE | POLICIES | APPNOTES = TECHTIF
JET TOWEL BUFFORT = SOFTWARE ~ POLICIES  APPNOTES | TECH e | M- Seren

""" iy RA10A Systems
bl application Notes

nds E dionr B
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Residential Applications Notes (1xxx) a
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Hercantel Duchd Fleayt Mocraes
RAYDS Culdedr
-.} I
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Commercial Applications Notes (2ixx)

How 1o Install a Biue Dlamond
Candansate Pumg an a M-Saries
Wéall-Mount Unit

P

Heaw te Insiall a Bl Dlame
Candenaate Pump an a P-S

= Applcamon Mot 3001 | ASIFRAR Standuts 15 4 34
Wall-Mounl Unit
e

Fioar-Mount Unit
-
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Cold Climate Installation Guidelines
Need to managing drainage, ice, and snow level

2Re' 3 Important Points to Remember When Installing

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

[N instaitation focation [P m for drainage of water
W Case 1 Unit d walkoway M Case 2 : Multiphy enits s instaliod

[EX measures for snow

A2 s
W UnA is instalied o the grousd

o e e e, st v, ot
Y )

Good, but... Better

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

NEEP - ASHP Guides

¥ I ) ) S
) Y e -Iﬂ-h:]_f_*_j

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 5

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
Pro Tip! if your central heat is +  Avoid frequently adjusting the thermaostat; try to keep indoor settings
oil or propane, you . steady.
can expect your electric bill to +  It's fine to adjust temperatures up and down as needed for comfort
increase (e.g. wrn it down at night if you like it a bit cooler).

n cold weather, « However, unlike conventional heating systems, deep setbacks of cold-

Air Source Heat Pump Buying Guide

MITSUBISHI ELECTRIC TRANE HVAC US
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H2i MXZ HEATING CAPACITY
AT LOW TEMPERATURES*

| 3 :
80 m

4o e 11X Z-C-NAHZ

e Standard Heat Pump

% Heating Capacity
3

0 l | 1 | | | I 1 | 1 |

-13 4 0 5 10 17 25 30 35 40 47
Qutdoor Temperature Degrees FWB

Questions?

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