Heat Pump Workshop

for Space and Water Heating
Saturday, March 9

D Street
8:30 a.m. to 1 p.m. Neighborhood

Center
Meet local heat pump contractors and enjoy refreshments
9-10:30 a.m.

8:30 a.m.

Heat pump space heaters and Q&A

1 1 D St., Arcat
Refreshments and time with local contractors, our expert 30 S 2 oL
instructor Dan Perunko, and RCEA staff
11 a.m.-12:15 p.m.

Heat pump water heaters and Q&A
12:15-1 p.m.

10:30-11 a.m.

More time with local contractors, instructor Dan Perunko
and RCEA staff




home performance

www.balancepointhp.com
530-477-0695
Dan@balancepointhp.com



To go in-depth on any of these training topics | cover,
please visit the PG&E Energy Center to learn more:

https://pge.docebosaas.com/learn/external-

ecommerce;view=none;redirectURL="?ctldoc-catalog-
O=se-perunko
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Introductions - Dan




| Agenda Part 2

How do heat pump water heaters work?

Selection - Equipment Type & Refrigerant Options
Heat pump water heater design and performance
Sizing - Think Tank

Installation — Location, Location, Location

What about the plumbing

Q&A (15 minutes)

R ) N
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1. How Do Heat Pump
Water Heaters Work?
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The Same Basic Technology

I Basic Function

.-/

!ID] HEAT PUMP UNIT

Compressor

Hot Water
Supply
Haat {up to 65"C)

Absorption

AlR o WATER
HEAT HEAT
EXCHANGER Rafrigerting EXCHANGER

Cycle

Expansion Waler
Valve Pump

HOT WATER
STORAGE UNIT

Hot Water
Supply

‘Water
Supply

Hlustration from Sanden Brochure

@ Energy Program W
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2. Selection - Equipmént
Type & Refrigerant
Options
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Heat Pump Water Heaters

Split System

Unita ry
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System Type — Unitary Hybrid

EMERGY STAR

Professional Prestige
ProTerra Plugin
Heat Pump
40 and 50 Capacities
120 Volt / 1 PH
Electric




AO Smith
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RHEEM

Has misleading
function names that
imply resistance
electric use is the
efficient mode.
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There are several
brands providing

these units

hm e disgraa of comfor”

Professional Prestige® ProTerra™
Plugin Heat Pump is the most efficient

water heater available

Efficiency
= L to 3.0 UEF mmducas oparating cost
= ENERGY STAR® rated

Performance

= Ambiant oparating ranga: 45- 140 F
i=widast in class dasigned to masat
Mortharn Cimate Spac (Tier 2)

Easy Installation

= Easy accass side conmections

= Factory installed plugin powear cord,
dimct plugin.

= Easily mplaces a standamd gas watar
heatar

Integration

= | ED Screan with bult-in watar
sansor alert with audble alarm’'

Q EcoNet”

= |negrated EcolMat® WiFi-connectad®
technology and free mobile app
gives usars control over waker haater,
allowing for customizable temperatun,
vacation sattings, energy savings and
2y starm menitcring at homa or away.
Wisit Abeam. comTybridsolutions

Operation Modes

= Haat Pump

= Vacation@way: 2-28 days (or placed
on heold indafinitaky)

Plus...

= Pmmium grade ancda rod with
msistor exiends tha lile of tha tark

= /4" MPT watar inlet and outlat;
2/4" condansata drain connections

= Easy accass, top mourted washable
air filtars:

= 2" Mon-CFC foam insulation

= Erhancad flow brass drainvale

= Tamparature and pressurs wliaf vaka
installad

= Dasign cartified to NSEANS| 372
Lead Cortant)

Warmranty

= 10-Yaar limited tank and parts
warranty

Sea Fasidants Wamarty Cartficaba for compsa
mommation

Units meat or xcesd ANS] RgUBMmEnts and Nans
baen tasiad eccording 1o D.C.E. procaduras. Linits
meat o excaad tha anargy sticancy mouiaments
of MAECS, AEHPAE etandard 240, 100 Code and el
Stata anargy eficlancy parommance aiene

Resdential Elactic
ae Weter | Professional Presige ProTerma
: Pragin Heat Pump 'Water Heaters

Professional Prestige
ProTerra Plugin
Heat Pump
40 and 50 Capacitles
120%olt /1 PH
Electric

c@us E%am
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Y Non Hybrid (Heat Pum

Stiebel Eltron r
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Refrigerants

All of the unitary systems use high GWP refrigerants.
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One Split System Option

Sanden CO, Heat Pump
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Privacy Policy ContactUs Site Map
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—
Ultra-Efficient Small Central & Ductless ATWHP Heat Pumps Documents, FAQ
Chiller Options Indoor Options Performance/Specs & About Us

Air Conditioning & Heating & Hot Water ENERGY

EPA | ENERGY STAR
EMERGING TECHNOLOGY AWARD

Ultra-Efficient Small Air-To-Water Heat Pumps / Chillers eu_s_ EPARTMENT OF

CX34 Air To Water Heat CX50 Air To Water Heat Indoor: Heating, Cooling : o
Pump Pump & Hot Water Solutions g
. v o g Heating
) 1 Cooling

Hot Water -
Radiant (Heating and/or Cooling) 5 Consecutive Years!

Ductless Fan Coil Units
AHRI 2018-2020

Ducted Systems

Mini-Duct (Concealed Ceiling) ZYear Performance Award

Use any or all together. AHRI 2020-2022
3 Year Performance Award

Ceiling ‘ uDI
AN mm W
[ f————1{ 1]
: World's Record Efficiency
f y The World's Most Efficient
: ] I Air-To-Water Heat Pumps
-
Floor
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vitek s

Featured v

Space heating

Up To 2500ft2
Up To 4000ft2
Up To 5000 Ft?

Technology

Full Inverter + Evi (-31°f)

o @
System Builder  Products - Learn  About - Contact Us

APOLLO Heat Pump -
42k Btu /3.5 Ton - Air To
Water - EVI Inverter DC
Technology

* k& &7 reviews

£

e —

APOLLO Heat Pump -
60k Btu /5 Ton - Air To
Water - EVI Inverter DC
Technology

* & & 7 reviews

APOLLO Heat Pump -
72k Btu /6 Ton - Air To
Water - EVI Inverter DC
Technology

% % % % % 8 reviews

0
Q @
(") Call our expert 888-301-0737
APOLLO
Y
“
_ 3
Y
y
APOLLO Heat Pump
Station
W % % % % 6 reviews
$1,758.90 USD
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3. Heat Pump Water
Heater Design and
Performance

B
L A
ROy e ik
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Heat Pump Water Heaters . ..

. . . heed access to a large volume of air in order to
extract heat.

a) Installs require ducting
b) Louvered doors
c) Large vents

Never vent or duct a heat pump water heater across the
building’s air barrier.

balance pgoint
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Adequate Air Volume - Duct Kits
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Resistance Heat

= Resistance heat has a large impact on system efficiency.

= Some manufacturers INCORRECTLY label the mode with
resistance heat as the “efficiency” mode.

balance paint

home performance




Heat Pump WATER HEATER MODEL VALIDATION STUDY FinAL REPORT

Differences in aCOP between water heaters are highly confounded by differences in draw
profiles, as well as other differences in operating conditions, which makes an average COP for
an individual unit difficult to interpret. Compared to the Figure 17 graph of system aCOP,
Figure 18 is much more orderly because it has used the definition of hpCOP which excludes
resistance element use. Consequently, we can conclude that resistance heat, used for whatever
reason, is a large influence in the variability and difference in performance between sites.
Moreover, it is possible conclude to that the GeoSpring had the most efficient heat pump,
followed by the Voltex, and then by the ATI. Likewise, lab tests showed the same finding.

Figure 18. Estimated hpCOP as a Function of Daily Draw
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HEAT PumpP WATER HEATER MODEL VALIDATION STUDY FINAL REPORT

Figure 17. aCOP as a Function of Daily Draw
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Expansion Tanks
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Recirculation and Tank Temperature

= Heat pump tanks are stratified by design.

= The heat pump pulls cold water off the bottom, heats it and
deposits the heated water at the top of the tank.

= Heat pump efficiency is higher when the unheated water
IS colder.

= Recirculation systems de-stratify the tank. (owering fficiency)
= To minimize destratification, use on-demand recirculation.

balance point
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%, (800) 200-1956

HOME  PRODUCTS v INSTALLATION v VIDEOS v WHERE TO BUY v NEWS MEDIA v CONTACT

ronics Make -

Difference.®

The Right Way to Recirculate
Hot Water On D’MAND®!
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L
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Hot Water Circulation

CITY WATER SUPPLY COLD WATER LINE e

)
"

Matien Sensor

Activation
HOT WATER LINE = m
l Remore Remote
Acthation Activation
- Y
Tankless
Water r
Heater wb
|' Fed Cald
Water Walar
Supply Supply
Hot Coid Vabva Vaive
Waler Water
Supply Supply
valve Valva
D'MAND?® System
Heat for Re-Circ Fiping
Sensor [J
+— RETURM LINE

balance |.1t

home performance



Controls

i

D'MAND Button

D' MAND Mation Sensor
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Heat Pump Water Heaters:--.

...have smaller heating capacity than gas water heaters.
We need to reduce waste with

a) Low flow fixtures
b) Pipe insulation
c) Structured plumbing / Smarter plumbing

balance pgoint
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Insulate the water pipes
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It turns out the shape and size of the plumbing matters
Both fittings and pipe
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Pipe Choice and Water Flow
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Valves
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Water Heater

Recirculation
Return
=V CV—{{—V
Check valve
cv (allows fluid to flow in only 1 direction)
Drain valve
Water Supply V - manual isolation valve
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4. Sizing — Think Tank

balance |:.1t

home performance



Sizing
 All heat pump water heaters have an hourly output of 12 to 15 KBtu.

 This is significantly less than even a small gas water heater and
roughly the same as an older electric resistance water heater.

*This is not a problem.

- To minimize this issue, install the largest tank that the budget and
the space will allow. (If necessary, further increases in available
capacity can be achieved by using a higher tank temperature and a
mixing valve.)

balance point
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4., Installation — Location,
Location, Location
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Location, Location, Location

What matters most ...

- Is the space large enough to provide the heat pump system with
enough ambient air for heat exchange?

= Check the manufacturer’s specifications. Available air volume is more important
than any other physical location detail.

= If ambient air volume is limited, use a unit that can be ducted to a space with
adequate air volume.

balance point
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Equipment Location

Keeping adequate air volume in mind

= |Locate the equipment as close to the water uses as
possible.

= To get hot water to the tap, the system has to displace
roughly twice the standing volume of water that is in
the pipes between the tank and the tap.

balance point
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5. What About the
Plumbing?
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Structured / Practical Plumbing

= Entrained water
= Pipe insulation

= Time to tap

balance point
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Gary Klein and Associates

https://www.garykleinassociates.com/

Practical Plumbing Layouts: Part One  https://www.youtube.com/watch?v=hiY09Ps | SS8
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Questions

www.bala wcepo’m’chp.oom
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www.balancepolinthp.com.




