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Instructor Introduction




Course Introduction

* Introduce an electric hydronic system that heats and
cools the space, and can supply domestic hot water.

* Eco-efficient air-to-water heat pump hydronic system.

* Introduced in Europe in 2006, a unigue combination

using existing Daikin technology.
(Over 200,000 systems sold in Europe)

* ALTHERMA, DAIKIN's solution for the hydronic heating, .
market
(with optional cooling).




Course Introduction — Table of Contents

+ Daikin AC Introduction -
« Background and Overview b

+ Positioning

» Overview of Hydronic Heating and Cooling
+ Key Technologies

« Performance and Specifications '

= Applications

» Design and Selection

+ Selection Software

« Selection Workshop

« Basic Installation Requirements -~

» Solar Thermal
« Fan Cail
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Introduction to Daikin
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A History of Integrity, Quality, Growth,
and Cutting Edge Technology

© 2012 Daikin AC

Learning Objectives

Fant
(|

* Basic understanding of Daikin’s history and VRV
technology

* Understand Daikin Industries’ position in the global
marketplace

* Understand where to go for sales and technical
support

a11and

* Know what other resources are available to you and
how to use them to your advantage

e Understand Daikin’s commitment to the environment
and the industry




H iStory (1924 - Present)

Akira Yamada
. founds Osaka Deve;loped flrslt Expanded SkyAir
Kinzoku Kogyosho multi-port mini- .
Ltd lit svst Product Line
. Started production PR Launched VRV®
[II & VRVIII-S in

of packaged air

o North America
conditioners

rT

1924 1933 1951 1958 1969 1982 2005 2009 2010 2011

a1nand

Developed first Launched Altherma
packaged heat and 2§'SEER
pump system Quaternity System Introduced
Begins research on Developed VRV 11I-PB
flourine refrigerants Japan's first
VRV® system

whatisveve (N

* Variable Refrigerant Volume is the patented
technology that varies the flow of refrigerant to the
individually controlled indoor fan coils

* Achieved through a continuously connected piping
system

* Advances the comfort and energy efficiency of a
building during its heating and cooling cycles

a11and

2/14/2013



Daikin’s Global Position

* Netsalesin HVAC
e 2010-$10.8 Billion
e 2011-$13.0Billion
* We lead the way in:
* Energy efficiency
* Individualized comfort

* Quality

e Daikin is the #1 HVAC/R Manufacturer in the world!

o

HVAC Net Sales
Billion

Daikin
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Carrier

JCI: York

Trane (IR)

Carrier, Daikin, JCI: York, & Ingersoll Rand Investor Relations Publications
Source: Daikin Estimation, SEC Financial Data for 2011
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Global 100 Most Sustainable
Companies

¢ Solid, reliable products

* Profitable for investors

* Progressive environmental policy
* Sound business strategy

a1nand
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2007 - 2008 - 2009

TVILN3AIINOD

Daikin Global Sales Revenue

$13.0 Billion USD
World Wide

America
& Others

Europe/
Middle East/| (LSl
Africa

14.0%

a11and

12.4%

$1,612,000,000
(1.6 Billion)

VILN3AIINOD
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Daikin’s Core Business

* 85.5% HVAC-R
e Commercial
* Residential
* Refrigeration

* 10.9% Flouro-chemicals
* Refrigerants
* Coatings
* Repellants

* 3.6% Other Interests

¢ HVAC-R is Daikin’s CORE business!

acquisitons [N

o

* About 85% of Daikin’s business is dedicated to HVAC-R.

10.9% ,3.6%
W“ HVAC-R
m Flouro-
chemicals
m Other

85.5%

Fiscal 2011 - $13.0B in Sales

¢ Indoor/outdoor AHUs

AAF

« Filtration systems

J&E Hall

¢ Commercial/industrial

« Air/water cooled chillers e Industrial pollution HVAC
 Fan coils control
* PTAC units * “Clean rooms”
» Water source heat * Commercial/industrial
pumps HVAC
* Nuclear applications
¢ Diesel engine exhaust
filtration
* Home filtration products
McQuay DA JsE Hall
| __________international |

a1nand

a11and
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North America

DAIKIN AC (AMERICAS)
INTRODUCTION

Daikin AC (Americas) —
Past & Present

O

® 2004 - Research and Development (R&D) team formed
in New York City

* Tasked with the development of a North American
strategy

* Sales, Service, & Marketing teams were deployed to
implement it

® 2005, Daikin AC (Americas), Inc. was established in
Carrollton, TX

* Plan of 50% annual growth put into place

a11and

* Employs a distributor based system and will never
undercut contractor or distributor by selling directly to
the end user

2/14/2013
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Daikin AC (Americas) — Our Vision

o

Our vision is to be the premier provider of the highest
quality air conditioning products, systems, services, and
solutions in North America by focusing on outstanding,
long-term customer service.

To accomplish this, we will continue to hire the best
people, always conduct our business easily and fairly, and
operate with the highest degree of integrity in all
business practices.

a1nand

In order to attract and retain the best people, we are
committed to providing the best training and creating an
atmosphere of teamwork where we help each other
grow.

Daikin AC Sales/Service Locations

a11and

Daikin AC National Sales Headquarters & Training Center
Carrollton, TX




Daikin AC Sales/Service Locations

a1nand

Daikin AC Western Regional Sales & Training Center
Irvine, CA

TVILN3AIINOD

Daikin AC Sales/Service Locations

a11and

Daikin AC Eastern Regional Sales & Training Center
Long Island City in Queens, NY

VILN3AIINOD
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Daikin AC Sales/Service Locations

* Latin America & Southern Zone Office in Miami, FL
* On-site and local training
* Equipment and showroom tours

¢ Daikin-McQuay Sales & Training Center in Marietta, GA
* On-site and local training

a1nand

* Equipment and showroom tours

TVILN3AIINOD

Daikin AC, Inc. Sales Regions

West Region
Central US

a11and

Arfantic
Oeamn

VILN3AIINOD




Daikin AC, Inc. Service Regions

Director of Service

Call Center

WEST

LATIN AMERICA

Regional Service Manager

James West/Central
McGory Western Canada/Guam

Field Service Staff

a1nand

MEXICO & LATIN Mexico/Latin

Ariel Rivero .
America

South

Kenny Myers

Bryan Weymouth West

TVILN3AIINOD

Mark Harte West

Daikin Support

* Literature
¢ Brochures
¢ Leaflets
¢ Submittals
* Manuals
* Engineering
* Service

¢ Installation
* Website
* www.Daikinac.com
* Daikin Representatives
and Sales Support Network

a11and

VILN3AIINOD
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Daikin Support

¢ Software Tools
* VRV Xpress
* Energy Calc

e TRL Technical Reference Library

® Spare Parts Bank
* Dr. Daikin

¢ Training
e Sales & Applications by Product Line

)
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Installation & Commissioning

* Service & Troubleshooting
* General Courses
* Technical Support
¢ Telephone: 866-4DAIKIN (866.432.4546)

*  Email: techsupport@daikinac.com

Daikin’s Social Responsibility

* Recover — Recycle — Reclaim — Reuse
* Partnerships with AHRI, ASHRAE and others

a11and

2/14/2013
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Environment

Reduce CO, with Heat Pump Systems

{Kg/kivh) " Approximatety |

%
0s __73 | :
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0 R

Kerosene  Heat pumps
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Learning Objectives

* Basic understanding of Daikin’s history and VRV
technology

* Understand Daikin Industries’ position in the global
marketplace

¢ Understand where to go for sales and technical
support

a11and

* Know what other resources are available to you and
how to use them to your advantage

¢ Understand Daikin’s commitment to the
environment and the industry

VILN3AIINOD

2/14/2013
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Drivers to a Changing Heating Market

The Heating Market is Changing

TR

Energy prices : ever rising prices of fossil fuels due to
increasing demand and reduced availability

Ecological concern : efforts to reduce emmissions of green
house gases and energy consumption

Changing legislations, incentives : to support the drive
towards major changes in energy consumption habits for the
purpose of achieving ecological targets in an effort to slow

down, stop or even reverse climate change.




Daikin Altherma System Introduction

Innovative solution

Integrated unit for space heating, space cooling and
domestic hot water with solar thermal option

DTN

Uses a heat pump to heat water for space heating and
domestic hot water

Uses the reverse cycle of the heat pump to chill water for
space cooling

Renewable energy has a key role to play in reducing CO2
emissions and, in particular, the installation of a Altherma
system is an effective way of reducing a building’s carbon
footprint, therefore helping the environment.




What is Daikin Altherma?

Daikin Altherma is an Electrically Driven
Total Comfort air-to-water heat pump
system that utilizes an outdoor R-410A
heat pump system

It works with an Inverter controlled
compressor, to extract heat from the
outdoor air

The system transfers this heat through
refrigerant piping to a refrigerant-to-water
brazed plate heat exchanger in the
hydrobox (indoor unit on split system and
incorporated in the outdoor unit on the
Mono Bloc System) Low Temp System

Did you know
that ...

DTN

Altherma is available
in Split & MonoBloc
configurations




What are some of Benefits

What are some of Benefits that DAIKIN ALTHERMA Offers?

Complete renewable solution for home heating
and hot water

Deliver considerable savings in energy
Significant contribution in the fight against CO2
emissions

Cost effective on installations

Low energy consumption

Safe, easy to maintain and comfortable all year

round
Mo Flues, fuel lines or fuel tanks
Providing all your heating and hot water needs

throughout the year

DIEind




DAIKIN ALTHERMA Offers

The Altherma system:

TR

Can be set up to operate in one or more multiple modes
space heating, space cooling, and water heating

Can be configured by the installer to meet varying needs
using combinations of equipment having different
operational parameters and with different control
schemes.

The system’s design and installation are field adjusted and
engineered dependent on the actual building, climate
zone, and conditioning functions necessary for the
occupant’s needs.




DAIKIN ALTHERMA Offers

With inverter-driven technology the system compressor which
converts free energy from the air and upgrades it to higher
temperatures suitable for heating.

The inverter control regulates the system so that heat output
modulates to match the exact capacity required, meaning the load
will only consume the exact energy needed at any given time.

Can be configured by the installer to meet varying needs using
combinations of equipment having different operational
parameters and with different control schemes.

The system’s design and installation are field adjusted and
engineered dependent on the actual building, climate zone, and
conditioning functions necessary for the occupant’s needs.




With DAIKIN ALTHERMA product, DAIKIN has

entered the true HEATING market

In 2006 DAIKIN entered the European-heating market using an air to water heatpump
In 2009, Daikin AC launched this technology in the U.S

TR

Friendly for the environment
Differentiation with cooling function against boilers

Product differention Y Water heating market b1
Heat source market:

' o Savings on running costs

I Savings on running costs by high COP compared with Gas/Qil boilers

-40% compared to fuel boilers 30°C to 55°C
: -25% compared to gas boilers 2009 Lowtemp :  g6°F 1o 131°F
° Environmently friendly Floor heating /227
| 60 % savings on CO,-emissions ——— =
an Coil Lindt
| o Easy installation [ 1
No need for chimney A4

Mo need for fuel storage tank
Mo need for connection to gas
supply Enter the LOW temperature heating market by J |

| Mo worries about CO N ! development of an HFC-based HIP (4104)

DAIKIM original strategy:




Daikin Altherma - THE 3 IN 1 GUARANTEE .
FOR ABSOLUTE COMFORT 'm"'fmﬁﬁ

The air/water heat pump is an interesting alternative for classic
gas or fuel oil heating that offer unique benefits:

| Uses renewable energy sources (extracts heat from outside air)
Delivers considerable savings in energy costs

| Delivers a significant contribution in the fight against CO,
emissions
Provide heating, cooling and domestic hot water




What Type Of Saving On My Operation Cost With

Daikin Altherma vs. Traditional Heating System? 'MMHM'

Altherma system works more e Dalkin Atnerma hear

L pump boiler works more z
EfflClEﬁﬂ"y’ and SEWIEEE more efficiently and saves more 'E
energy than a traditional energy than a traditional &
heating system that using fossil heating systems using fossil
fuel fuel. Typical Operating

Costs:

100
Daikin Altherma generates at s g
least 3 to 5 kW of additional
heat per 1kW of electricity
used and 66 to 80% additional
heat. .

B Daikin Altherma Air/
Water Heat Pump

) BGas Heating Solution
OPERATING COSTS: Conditions. Required annual haating energy . i
20,000 KWh. Source: Enengy prices based on EUROSTAT statistics B Fuel Heating Sclution
[first semester 2007)




Daikin Altherma Model breakdown IFDAIKIN AC

Al el

Modal Humbar

Miodel Humber Tank Veluma
Optinst Doertic Het Waty EXHWSIS0BATVIL 50 Gallon {Athus 52 8 Galon] ;

e [ EXWS30AAIVIU | 80 Gallon|Ackl T5.2 Galn) _ Did you know

| 3% Party Tank Connection Kit DACA DHW-RIT-1 00, 506, B0G, 119G L that




Nomenclature Outdoor Unit 'Mﬂﬂ :

E R L Q 054 BA VJu
] s
Single Phase, 208/230V-60 HZ :IE
Series (Minor Change)
Neminal Heating Capacity
054 = 54,000 BTUH
048 = 48,000 BTUH
036 = 36,000 ETUH
030 = 30,000 BTUH
024 = 24,000 BTUH
018 = 18,000 BTUH
Y
Refrigerant R-4104
Heat Pump
Y
Qutdoor Unit
European Model

12
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DIEind

Single Phase, 208/230V
60 Hz

Backup Heater Capacity
Jor6 kW

Series

Y
Mominal Capacity 054 = 54,000 BTUH,

030 = 30,000 BTUH e
Y
X = Heat Pump
H = Heating Onl
v g ¥
Hydro Box
v /sl

European Kit

13



Nomenclature Outdoor Unit

Monobloc
E D L Q 054 BA 6 VJu
Single Phase, g
208/230V, 60 HZ
Backup Heater Capacity (6kW)
Series (Minor Change)
MNominal Heating Capacity 054 = 54,000 BTUH
036 = 36,000 BTUH, 048 = 48,000 BTUH
Y
¥  Refrigerant R-410A gk e |
Heat Pump e |
[ |
Outdoor Unit (MonoBloc) -

D = Heat Only; B = Heat Pump
European Model

14



EK HWS 050 BA 3 vJu
Single Phase, 208/230V, 60 HZ

DIEind

Booster Heater Capacity
3 kW

Series

Srurage Capacity in Gallons
(50 & 80 Gallons)

Y
Hot Water Stainless Steel Tank

Y DACA-DHW-KIT-1

European Kit

15



Y
Solar Kit

Y

European Kit

Nomenclature Solar Kit

Single Phase, 208/230V
60 HZ

Series

ngestic Hot Water

DITEnd

16



eries

'XV=Wired

Room Thermostat

A

European Kit

=2
oo
l"b_nﬂ =

Thermostat (powered by 3 alkaline
batteries AA.LRGE 1.5V, Battery life

approximately 2 yr)

TR

17
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Daikin Altherma overall advantages
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Market Drivers — Home Energy
Consumption

'nuxlgﬁ ac

El‘lfl‘ﬂ Pie 1990 Overall Energy Use in the home has
. reduced since 1990 levels.

Influence of improved efficiency

standards for Heating & Cooling as

« Refrigeration well electronic devices is clear to see.

oo Energy Pie 2010

Micelaneous [i=

100 Units of Energy

- = Refriperation
& Lighting
Water Heating ratio though has 5 B aneddon

“increased” from 1980 to 2010 (15% = :m
more than 25%) [T —
Improving efficiency of Water Heating

espacially is likely the next major

energy saving movemeant, 89 Units of Enengy

ource: AlfiRsted Internations] Managemant, LLC



Market Drivers — Fuel Source, Environment 'M""”

1. Mow is the time to rethink the way we heat and cool our homes and provide
domestic hot water.

2. Central Air systems as we know them today are about to change
dramatically.

But Why?? (we have been doing this for 100yrs after all)....

a) Fossil fuel sources are becoming increasingly restricted. Everyone is concerned about
reducing their energy bills. And the more eco-conscious among us also want to
reduce our impact on the environment by using renewable energy sources.

b} Daikin's Air source heat pumps are a very comfortable solution for cooling needs and
provide a very powerful alternative to traditional heating solutions.

¢} Daikin systems can eliminate the need for a fossil fuel heating system and are highly
efficient, with 1kW of electricity consumption generating 3kW to 5kW of renewable
heat throughout the year.

d) Daikin's efficient heating and cooling solutions make maximum use of the renewable

energy all around us, converting free heat from the air and the sun to deliver

completely reliable and controllable heating and hot water for homes, even when
termperatures outside are below zero.




The evolution of Heat Pump technology . 'm.l‘lﬂ AC
ahntuly crembat

Daikin's Heat Pump range of solutions deliver:
Savings on running costs
Reduction in CO2 emissions
Flexible and simple installation
Low noise units

Eco-efficient design

Safe, easy maintenance
High operating and service reliability
Solutions for new homes and for retrofit

Optional year-round comfort with active cooling
function.

@ AIR to WATER HEAT PUMP - For Heating, DHW and Cooling

An air to water heat pump captures (free) heat present in the outside air to be discharged as heat
via a hydronic (water) circuit. Along with providing the means to cool rooms in summer time, an
air to water heat pump can also produce domestic hot water, for total 3 in 1 comfort.

Customired comfort, all wrapped up
Instaliation for a single 2one to a whole house

{‘ nn ol Lindty, Undar
[ T — Taking advantage of Dalkin's state of the art Alr to Water HP
' - - systems can defiver a very satisfying “total” solution to your

o iy Kol ﬁ customers,
“ Enpoy the flexibility of configuring the system to exactly match
[re——— the custamers needs, desires and ultimate comfort

expectations




Electric

Heat pump

Why use a Heat Pump?

| Ppaixin ac

Heat pumps are considered the most energy efficient,
electrically operated heating and cooling system on the
market today. Daikin Altherma air-to-water heat pump
delivers between 3 to 5 kWh of usable heat for every 1
kWh of electricity it uses.

To measure how efficient a system is we compare the
amount of power needed to run it and the energy it
outputs.

This ratio is expressed as the Coefficient of Performance
or COP. A traditional electric heater has a COP of around
1: every 1kW of power used produces only 1kW of heat,
a gas boiler has a COP of less than 1

Typically draws approximately 1/3 to 1/4 of the
electricity of a standard resistance heater for the same
amount of heating, reducing utility bills. This typical
efficiency (300% to 400%) compares to 70-95% for a
fossil fuel-powered boiler

(fuel oil and gas).



Why use a Heat Pump?

As an all electric system, no flammable or potentially asphyxiating fuel is used at
the point of heating, reducing the potential danger to users, and removing the
need to obtain gas or fuel supplies.

The convenience of a single monthly utility invoice for your heating, cooling and
hot water needs.

May be used to heat water for space heating and domestic hot water (DHW) and
can be used to chill water for space cooling.

The same system may be used for air conditioning in summer, heating system in
winter as well as heating DHW.

Daikin Altherma with inverter technology to run a variable speed compressor,
reduces cycle losses, and with a turn down ratio of 7 to 10 adds comfort by load
matching. It also saves electricity and extends the life of the compressor.

& s .
@m& é u“%;mtl-}ﬁ
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Applications - Where does Daikin Altherma fit2 'an'

Location Customizable

Mono-Energetic:

Heat © 1T Hydro r[=*= = <|1 Fan coils/

i ‘Im:‘l_.___l

Pump | !
fear heating

100% Heat pump coverage @ selection of bigger capacity and
Righer investment cost heatl pumg

»

Mono-Valent:

Back up Heater

teat 1 *T bypdro 1] 1= = = T, Fan colls/
Pump | i box ¥ i Comvectors/
. S === fioor hesting

Bost balance between mvestment cost and running cost,
results in lowest Lifecyche Codt

@

Co-Valent Option 1:

T

.,

F ,,.._,;& |
Co-Valent Option 2: T jﬂ‘y

Back '.IP Heater
r
b
R bty | o n
Hest 1 T | e[ | aFan coils/
Puenp! i bow 1] =8 |iComwectony
- T = = Mo keating

=a fecand heat
Emur:f s only

ed below
i point

)

Heak

Puni (3 i .“:::nr-l- M Fam coils IM ]
1 i ! jCanvectors | intermal electricy

= [~ .

L Mtk

Uses head pump energy and second haat sowrce
Second heat source can be electric, oil or gas boiler

Mdeal for refurbishment/upgiade

Uises heal pump enangy with local electric heat packages
Electric packages can be casily staged by room thermaostats
Good balande between irvesiment £ost and runming oosls




Bi-Valent:

b=y
Heat

(]
]
Pamp
-
I

-

i
]
[}
]
E

Hydra
box

| Fan codif

| Canypctors

i Boor heating

Utilization of Heat Pump then switching over 1o altermative
heat source ke boder foe ultes cold climate hasting diys

Ideal for Refurbishment/Upgrade

Applications - Where does Daikin Altherma fit# 'an'
: -

s

1

ace Heating with an Auxiliary Boiler

Space heating application by either the
Daikin Altherma Hydro-box or by an Auxiliary
boiler connected in the system.

An auxiiary contact decides whether the
Hydro-box or the boiler will operate,

The auxdiary contact can be an outdoor
temperature thermostat, an electricity tariff
contact, a manually operated contact ate,

Domestic Hot Water in such an application is
always produced by the System Tank
connected to the Hydro-box, including when
the boiler is in operation for space heating.




Applications - Where does Daikin Altherma fit2 'M‘lﬂ__”'
ahntuly crembat

Ultimate Flexibility

Mew Construction

Concealed Units or Duct Free exposed
Cooling

Solar

Renovation / Replacemeant

Mono-Bloc or Split System

Space Heating

Zoning or Single Zone

Partial house or Whole House
Domestic Hot Water

Home Comfort

foam, [eegl

Ay
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What are the key attribute
Altherma?

of Daikin

me@m ac

b .i

,.‘- " 3. Reduced utility capital costs

Inverter Compressor
Cwridoor Reset Functon

for the architect / designer and developer to apply the Daikin Althorma
system to suit any residence design, scale or performance scopa.
Unobirusive, and assthatically pleasing complate Heating, Cooling and DHW

solution,

Full utilization of hydronic circuil, meaning small diameter plping, high heat transfer coefficient

and the excellent comfort of
Convectors or Radiators.

Lovels from In-Floor Radiant, Low Velocity Fan

11



What are the key applications for Daikin

Altherma? 'm"'ﬁ”ﬂuﬁ‘

Residential Applications

The Daikin Altherma systems offers complete flexibility for both new construction,
complete refurbishment or partial renovation “residential” projects.

Partial Renovation

. Use Daikin Altherma to 1. The ultimate in Nexibility, customize 1. Full utilization of the Alr Source
enhance an existing home your design to sult any application HP for complote 3 in 1 package of
with the addition of a sCope. Heating, Couling and DHW.
dedicated “radlant heat" Configure and integrate systems with Meet the regular scope of Mull
rond in ving § common a mubllitude of heal emitler options Family buildings with tailored
arpas Including In-Floor Radiant, Radiators, capacity and optimum DHW tank
Install dedicated systems Fan Coils, Fan Convectors. avallability but with elimination of
just for bedroom / . Enhance efficlency with tie into Solar all fossil fuel requirements.
bathrooms o enhance Tharmal (DHW), Solar PV (Enargy) All tenants got advantage of
comfor and appearance and peak load shifting (Smart Grid) dedicated system & single invoice!

12



What are the key applications for Daikin
Altherma?

PDAIKIN AC"

Light Commercial Applications

The Daikin Altherma systems is a compelling option to consider for many light
commercial applications where the following requirements may exist: -

1.

2

o

Defined Heating, Cooling and Domeslic Hot Water needs
throughout the year.

Replacement of older Fossil Fuel Heating Only systems
{such as Qil Heat) and limited scope to upgrade to include Cooling
(lack of ducts for example).

Desire to enhance building / aesthetics with Radiant UFH
Limited but regular DHW Consumption is required.
Applications where forced air is not desirable (anti allergy etc).

13



Air to Air Systems

How does Daikin Altherma Compare?

- Ppbaixin ac

2010).

Multi Tiered line up & options

1. The staple of the U.5. Residential Market,

2. Market and products continue to evolve and
remain dominant, but under more challenge
from emerging systems like Geo-thermal &
Ductless Mini J/ Multi-Splits.

Historically low, the ratio of Heat Pump systems
sold is now increasing (> 40% of units sold in CY

Maintains a strong market advantage with huge
replacement market of installed base [85%+ of
residential mkt).

Maost are up sell and not commonly utilized
(growing though)

Furnace, HP or Dual Fuel

Customer has options but at a premium and
relies on contractors

Ability for Zone Dampers

Typically, Contral and optimization is
challenging

What advantages to
remember about
Daikin Altherma?

1. Altherma can be HP or
Dual Fuel.

2. Integrated HP DHW
option.

3. Daikin system
optimized for Heating
50 strang
performance.

4. Daikin has INV
Compressor.

5. Excellent Zoning

scope.
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How does Daikin Altherma Compare?
Reverse Cycle Chiller (RCC) Systems

- Pbaixin ac

1. These systems are beginning to emerge in the
U5, and offer the ability to use an Air Source HP

i tied to a Hydronic Circuit for yvour Heating and
. = Cooling needs.
i 2. Typically using R-4104 refrigerant and promoting
. . I COP & EER values {No SEER or H5PF) Full Load
. COP and EER values are similar ta Daikin
Altherma.
3. Its unclear if DHW is properly integrated or

supported. No tanks available.

Dual 2-5tage Compressor - 50% or 100% only (Rotary)

Mo Pump included (or included in efficiency levels)
Auto-Rotation of Compressors

Soft Start-up of Compressors

Anti Freezing Cycle (for Water Piping outside]}

Optional 3kW Auxiliary Heater (not included)

Onboard System Controller (No field setting configurable)

What advantages to

remember about Daikin

Altherma?

1. RCCis Equivalent to
MaonoBloc,

2. Daikin has integrated
Pump,

3. Daikin has factory Std
Aux Heat

4. Daikin has INV
Compressor

5. Daikin has expanded
operation range

6. Daikin Std Warranty is

longer

15



How does Daikin Altherma Compare?

Geothermal Water Source Heat Pumps

Renewable Energy
Technology

Geothermal systems are heavily leveraged What advantages to
as a strong efficiency and environmentally remember about Daikin
friendly solution, Altherma?

Growing rapidly in many parts of the
country and eligible for federal tax credits 1. Daikin system is designed

until at least 2016. for Heating, Cooling and
Have a strong technology position with DHW modes

common utilization of ECM Fan Mators 2. Daikin has INV Compressar
and Multi Stage Compressars, 3. Daikin can deliver

equivalent or higher
(S SR ESHeR N | cop/eer vatues normally

Federal Gov't recognize this. In EU mkt, 4. Daikin system eliminates
HP also recognized as Renewable Energy need for drilling
product

Highest Efficiency Product
available for Residential
Apps

Payback verification important to offset
drilling f excavation costs

Integrated DHW function

How much DHW production is capable
by the Desuperheater.

16



One comparison with Geothermal
w/w heat pump:

- Pbaixin ac

Example house: 36,000 BTU/hr design load at 702F inside & 0 2F outside
Location: Syracuse, NY (6720 heating degree days)

Total estimated heating energy required: 49.7 MMBTU [/ season

Average cost of electricity: $0.13/kw hr

Distribution system: radiant panels with design load supply temperature = 1102F

GEOTHERMAL WATER-TO-WATER HEAT PUMP OPTION

Based on simulation using simulation software, a nominal 3 ton water to water heat
pump supplying this load from a vertical earth loop has a seasonal COP = 3.28.
Estimated installed cost = $11,800 (earth loop) + 38750 (balance of system) = $20,550
(not including distribution system) Deduct for 30% federal tax credit: (% -6165)

Met installed cost: 514,385 (not including distribution system)

AIR-TO-WATER HEAT PUMP OPTION

Based on simulation software, a nominal 4.5 ton [054) split system air-to-water
heat pump supplying this load has a seasonal COP = 2.8,

Estimated installed cost = $10,600 (not including distribution system)

Annual space heating cost: AIR-TO-WATER HEAT PUMP (COP ave = 2.8) = 5676 / yr

GEOTHERMAL HEAT PUMP (COP ave = 3.28) = 5578 [ yr

Difference in annual heating cost: 598 [ year

Difference in net installed cost: 53,785

Simple payback on higher cost of geothermal HP: 3785 / 98 = 38 years

17



Comparison Summary

Alr to Alr % Goothermal Combined Daikin

Foat
iy System g & Heat Pump gat + DHW Althirma
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sphuticn
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MZE applications.
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Solution benefits for the Architect 'M‘lﬂ AC

The freedom to design the home the way you intend
Mot necessary to include duct chase, ceiling voids

Full utilization of open market components for design savwy customers
(Towel heaters, Designer Radiators etc)

Core components supplied from a single company

Decide internal requirements and Daikin Altherma can be selected and sized to
meet requirements.

Discrete and Low Sound level units for easy of placement and high customer
satisfaction,

Highly efficient solution
Strong tie in to LEED or Net Zero buildings

Ability to connect Solar Thermal solution to compliment DHW or tie in to a grid
tied Solar PV installation and maximize the “INV" compressor benefits

Enhance the architectural and aesthetic appeal of the home without
compromising on comfort or efficiency.

Maintain the integrity of the landscape
No need to dig up the yard or surrounding area or risk of the water table

19



Solution benefits for the Architect

Low environmental impact
High efficiency system
Maximum return on initial investment
Adapts to solar thermal and solar PV
Low monthly operating costs n
Dorestic water heating
Radiant heating options

LEED Platinum Certified

Installed in Oregon early 2009.
Customer has been monitoring energy consumption since then

20



Solution benefits for the Architect
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System benefits for the Dealer / Contractor 'M‘lﬂ AC

simplified System Design

Easy to use Systemn Selection and Simulation Software

Typical System Schematics available

Integrated Pump, Expansion Vessel, Flow Switch

Just verify Flow and Pressure Drop of Water Circuit
Labor Saving Installation

Point to point “Dealer Handbook”

Small Diameter water piping.

Use of “Off the shelf” hydronic components.

Limited to No on-site brazing or sweat connections

Standardized Thermostat, 2-Way, 3-Way Valve connections
Flexible Systern Commissioning

Optimum field settings provided by manufacturer

All field settings easily configured to meet customers needs
Intelligent Diagnostics
On board system controller with simple 2 digit diagnostic codes
Easy access to diagnostic support via www.drdaikin.com or through SMS txt.

22



Comfort benefits to the End User Vbaixkin ac’
plbogeir

General
Only one energy supply needed (single invoice).
Comfortable heating, cooling & DHW system designed to meet any needs.
Long warranty as standard with ability to buy extended warranty fully supported
by Daikin
Compared to gas/oil heating system
Mo risk for gas or oil leaks, no risk for CO2 contamination.

Improved installation possibilities (no combustion ventilation, no combustion
exhaust gas evacuation, no oil storage).

Possibility of cooling
Compared to direct electrical (resistance) heating systems
Efficiency 2 to 4 times higher.
More capacity available for the equivalent power input.
Compared to geothermal heat pumps
Mo expensive drilling or excavation works.

Small installation footprint outside.

23



Daikin Altherma advantages

Eco-efficient design.
« Utilization of Renewable energy from the Qutside Air,

* High Full Load and Excellent Part Load Efficiencies.

s Attractive, “affordable” system price.

* High operating and service reliability.

* Low installation costs.

* Flexible and simple installation.

+ Adaptable to Radiant Floor, Fan Coil & Radiator Applications
* No local consumption of fossil fuels,

= 30-98% reduction in total CO, emissions.

= (Optional year-round comfort with active cooling function.

* Simple match up for Solar Thermal and/or Grid Tied Solar PV.
Excellent solution for Low Energy / Net Zero Homes

24



Conclusions | 'M‘lﬂ‘eg'

The residential heating, cooling and domestic hot water markets and requirements
are changing;

Energy Prices - the ever rising prices of fossil fuels due to increasing demand and
reduced availability
Ecological Concern - efforts to reduce emission of green house gases and energy
consumption
Changing Legislations, Incentives - to support the drive towards major changes in
energy consumption habits for the purpose of achieving ecological targets in an
effort to slow down, stop or even reverse climate change.
Market changes are driving home owners to seek alternatives to mainstream heating
and cooling (i.e. central air conditioning systems with combustioned based ducted
furnaces for heating, or combustioned based boiler systems) for their homes.

Daikin Altherma can be applied with fossil fuel backup and thermal solar (hybrid
system) for heating and DHW, forced air with chilled water for cooling, and has less
installation limitations than geothermal (no drilling or excavation).

The versatility of Daikin Altherma makes it a viable alternative by combining an
inverter driven compressor heat pump into a hydronic system that heats and cools
the space along with the option of supplying domestic hot water with thermal solar
option.

25
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2013 Daikin AC
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Heat Emitters
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Why Hydronic Heating & Chilled Water Cooling

Transports Water to Condition the Space
(Heating/Cooling)

Can Heat Domestic Hot Water (DHW)

Altherma Heat Pump can Accomplish All Three
Functions (Heating, Cooling & DHW)

Hundreds of Possible System Configurations to Meet
Exact Comfort Needs

Can be Connected to an Assortment of Heat Emitters
Like Low Temperatures Radiators, Fan Coil Units, or
Radiant in Floor

Hydronic heating and chilled water cooling systems use water transported through
piping to condition the air temperature inside a residence and heat DHW. Altherma
can accomplish all three functions. With hundreds of possible system
configurations, the proper design is capable of meeting the exact comfort needs of
its owner.

Some systems using Daikin Altherma may be as simple as a heating only
application connected to a loop of flexible plastic tubing that warms the floor. Others
may use Daikin Altherma connected to an assortment of heat emitters like low
temperatures radiators, fan coil units, or radiant in floor. Those same applications
can also provide a residence with domestic hot water and chilled water for cooling.



Why Hydronic Heating & Chilled Water Cooling§ 'mu

Height above the Rocs

Superior comfort:
Hydronic heating has long been respected for its ability to
provide excellent thermal comfort.

ATsF

Room Temperature Profile Comparison:

ATsTHF
T

din -4

¥ o aad e FiE PG

b vt

ATs2TF
k]

| |

BON Bad AN TIE FID PN s L

Comfort.

Floos hasieg Imw__ﬂ i = Gt [ POU

Dada dmkan from Datkin House located it Ostend, Balgium

DTN




Why Hydronic Heating & Chilled Water Caulingi;‘f

Improved humidity control:
Daikin Altherma can produce 41°F chilled water for cooling

improving humidity control in humid climates.

DIEind

Daikin Fan Coil Unit
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Why Hydronic Heating & Chilled Water Cooling} Pbaikin ac

Unobtrusive installation:

DTN

Hydronic heating and chilled water cooling has the ability to be installed
without major modifications to the home structure.

Water can absorb over 3400 times more heat as the same volume of air for
the same temperature change.

Heat capacity of H,0=62.4 Btu/ft*/°F
Heat capacity of Air=0.018 Btu/ft3/°F
This allows smaller pipes to be routed
through the home instead of large ducts
(see example)




Why Hydronic Heating & Chilled Water Cooling i DAIKIN AC

Design Flexibility:
Hydronic heating offers almost unlimited possibilities to
accommodate the comfort needs, usage, aesthetic tastes, and
budget constraints of just about any home. Daikin Altherma
allows the combination of space heating, space cooling and
supply DHW with a single system.

Home Comfort

Under Floor Low Temparaturs Space Heating or Bath All Sink & Faucet Shower
Heating Radiators Cooling needs

rTan




Why Hydronic Heating & Chilled Water Cooling (S IDMIKIN A

Zone-abhility:

The Altherma system provides the option of dividing the house
into two or more independently-controlled comfort zones.

This configuration can reduce energy consumption by allowing
for different set-point temperatures in unoccupied areas. It also
allows the comfort level of rooms to be adjusted to suit
individual tastes.

DTN

Zone-ability
Daikin Altherma with
individually controlled zones




Why Hydronic Heating & Chilled Water Cooling} Pbaikin ac

Clean Operation: (inside and outside the home): A major complaint
from dust and airborne pollutants their systems distribute through the
house. Using radiant heat emitters, heat is distributed by natural
convection.

DTN

Quiet Operation: A properly installed hydronic system can operate with
virtually undetectable sound levels in the occupied areas of a home. Low
temperature (86°F/30°C to 131°F/55°C) hydronic systems can all but
eliminate the expansion noises of piping that are associated with some
high temperature hydronic systems.

Outdoor heat pump unit is quiet due to inverter driven compressor; the
majority of the time the system is operating on lower capacity
(can be less than 45 dBA-sound power) in a part load condition.




Different types of Heat emitters

Heat Emitters Minimum Maximum

Low Temperature Radiators 104°F [ 40°C 104°F / 40°C
Fan Coil Units 8E°F / 30°C 122°F / 50°C
Under Floor Heating TToF [ 25°C 113°F / 45°C

lll

- Ppbaixin ac

Optimum for
Daikin Altherma

an




Different types of Heat emitters

DTN

The choice of heat emitter is based on the leaving water temperature,
consequently on the heat source used.

Typical supply temperature areas of different heat generators

Standard Boiler HT radiators
LT-Boiler LT radiators

Condensing Boiler Fan coil units

Floor heating

6B/20 B6/30 104/40 122/50 140060 158/70 ATEMEO  194/90
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Heat transfer

* When an object or fluid is at a different temperature than its surroundings or
another object, transfer of thermal energy occurs in such a way that the body
and the surroundings reach thermal equilibrium.

DTN

second law of thermodynamics: heat transfer always occurs from a higher
temperature object to a cooler temperature one.

* There are three different types of heat transfer
1. Conduction
2. Convection

3. Radiation

11



Heat transfer

* Heat is transferred by conduction when adjacent atoms vibrate against one
another. The bigger the vibration, the hotter the material.

DTN

* For example, a spoon in a cup of hot soup becomes warmer because the
heat from the soup is conducted along the spoon.

* Conduction is greater in solids, where atoms are in constant contact. In
liquids and gases, the molecules are usually further apart, giving a lower
chance of molecules colliding and passing on thermal energy.

Heat emitters for domestic heating, do not rely on conduction to release their heat.

9999 00090 0009
@000 909 09

AT G G0 HEAT  Eowww poss oom HEAT O www.goss com
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Heat transfer

* Convection is the transfer of heat energy between a solid surface and the

nearby liquid or gas in motion. As fluid motion goes faster the convective
heat transfer increases.

DTN

*  When a liguid is heated, the molecules at the bottom move with bigger
vibrations

They take up more space which means that the density goes down
Due to the lower density, the fluid rises

It gives its energy to the fluid above, and cools down
It becomes denser again and falls back to the bottom
A convection current is set up

I
The hotter volume transfers
heat towards the cooler
volume of that fluid
t t

¥ Tt 1
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Heat transfer

* Thermal radiation is the process by which the surface of an object radiates its
thermal energy in the form of electromagnetic waves. All objects with a

temperature above absolute zero radiate energy.

* The frequency of the electromagnetic waves is situated in the infra-red
region

DTN

= No medium is necessary for radiation to occur; radiation works even in and
through a perfect vacuum.

* Radiation depends mainly on the surface temperature

Sarface 1

T
Surl':{.e 2 ‘ ’. /; '

-
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Heat transfer

= The odd thing with radiators is that they are actually somewhat misnamed.
Maost of the heat which comes from them is actually by convection. The exact
distribution radiation/convection depends on the radiator type.

DTN

* Radiators work by heating the air which
flows past them. Warm air rises from the
radiators and colder air in the room falls.

= This circulation develops a flow of air around l
=3

the room sending warm air from the radiator
and delivering cooler air back to be heated.

Under floor heating relies more on radiation:
see further on

15



Heat transfer

= Convection has a greater efficiency as it has a more even temperature

distribution throughout the room (less cold spots in the room).

DTN

* Radiation on the other hand is preferable for human being, as it gives a more

sensible heat. The main disadvantage is the risk of cold spots.

Radiators: Under floor heating:

The heated surface of a radiator is The heated surface is big, which
small, which means that means that convection is less
convection is preferred to prevent necessary. Consequently they can
cold spots within the room rely more on the preferable radiation

16



High Temperature Radiators

* These days, two types of cast iron radiators are used:

1. Old reconditioned or reclaimed cast iron radiators

DTN

2. Reproduction cast iron radiators.

* These types of radiators are mainly used in public buildings such as older
hospitals and schools. Although recently, reproduction cast iron radiators
became more fashionable, which reinforced again the use of cast iron radiators
in new build houses or for refurbishment.

-

Old cast iron radiators,
mainly used in public
places

Mew fashionable cast
iron radiator, to give an
‘old-school’ feeling

Weil McLain Co.




High Temperature Radiators | 'MHJ!L{E |

* They use high water temperatures: 158°F/70°C till 194°F/90°C.

DTN

* Column radiators rely more on radiant heat compared to other radiators, due to
their high surface temperature.

« All of the cast iron radiators are floor standing

+ Besides the length and the width of the radiator, the heating capacity depends
also on the depth of the radiator. The depth depends on the number of columns
the radiator is made up from.

4 columns 6 columns

Weil McLain

18



High Temperature Radiators | 'MHJ!L{E

Advantages

DTN

* Lasting effect
Cast Iron radiators are most well known for their lasting heat effect, thanks to the
high thermal mass of iron. The heat generated by cast iron radiators lingers on for a
long time after the radiator has been switched off.

* High heating output
Compared to other heat emitters, cast iron radiators provide a high heating output
thanks to their maximized surface area.

= Multiple sizes
Cast Iron radiators come in multiple sizes. You can fit them in the smallest corner of
your house or you can even fit them in the most unusual place. The customer can
choose the amount of columns desired, which determines the radiators heating
ability as well as the size.

* Robust, compared to other heat emitters

19



High Temperature Radiators - PbaIkin ac

Disadvantages

DTN

* Weight and dimensions
Compared to more modern heat emitters, cast iron radiators are large and have
a high weight.

« Not stylish
Although the fact there are many new, more fashionable cast iron radiators
which give a traditional look, they are not that stylish compared to newer types
of heat emitters

* High water content
This will result in an overall increase in the system’s water content for central
heating. This means you will spend more to heat up all that water,

* |ron can rust

20



High Temperature Radiators | meﬁq_g-' |

* Column radiators made of stainless steel are also tubular steel
radiators that look similar to cast iron radiators. In stead of cast iron,
they are using welded sections of tubular steel.

# These radiators are floor standing, and emit most of their heat by
radiation

* The stainless steel column radiators are developed to overcome some
disadvantages of the cast iron column radiators, while maintaining the
advantages

Cast iron column Stainless steel
radiators i\l column radiators

21



High Temperature Radiators | meg_a_g |

Advantages (compared to cast iron)

DTN

= Lighter
Stainless steel column radiators are a lot lighter then cast iron radiators.
Consequently they are easier to transport and to handle,

* Cheaper
These radiators are constructed in such a manner that there is only the
rminimal wastage of raw material and hence they are cost-effective and
cheaper than cast iron radiators.

= Attractiveness
Stainless steel column radiators are supplied in a finished color unlike cast iron
radiators that are normally supplied in primer in readiness for a finish coat.

+ Stainless steel doesn’t rust

22



High Temperature Radiators

Advantages
Low cost per unit of heat output

Low thermal mass — fast response

Disadvantages

Mot the most aesthetically pleasing
heat emitter

Easily damaged, especially in
commercial applications

Mot well suited for low temperature
applications

Can make expansion noise if not
properly installed/controlled

23



High Temperature Radiators ﬁ' 'mdﬁ 'L

* Convector radiators are the most commonly installed radiator type.

+ The front of the convector radiator is called the ‘water plate’. It consists of
two formed steel sheets welded together at their perimeter and across the
face.

* The upper and lower portions of the water plate act as headers. Several
vertical flow channels run between these headers

LA bt LA .

i

DTN
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High Temperature Radiators | 'MHJ!L{E |

+ A sheet of thin folded steel is welded to the back of the water plate to create
conductor fins that enhance convective heat transfer. Only a small part of the

heat transfer will be radiating directly from the water plate (80% conduction,
20% radiation).

* The fact that most of the heat transfers occurs through convection, leads to a
greater efficiency and a more even heat distribution throughout the room.

* The fins also enlarge the heating surface, which approximately doubles the
heating output.

DTN
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High Temperature Radiators | 'ml& 'L

*  The water plate and fin assembly are then framed with side and top
trim panels.

DTN

* There are still convector radiators existing that don't have these side
and top panels, but most of the new convector radiators have these
installed to make a more aesthetically pleasing product for the
consumer.

el | panels installed are sometimes named

Convector radiators with side and top
as ‘Compact radiators’

26



High Temperature Radiators - PpbaIKIN Ac'

« Toincrease heat output without changing face dimensions, manufacturers
join two or sometimes three water plates assemblies together into a single
assembly

* The simplest convector radiators are single panel

The appropriate choice for small radiators where a low heat output is
required

The appropriate choice for larger radiators where the heat is to be
disbursed over a wide area for even heating

Their narrow profile allows them to be mounted quite close to the wall,
which is occasionally a consideration

Vi —

DTN
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High Temperature Radiators | 'MHJ!L{E |

Double panel convector radiators give a mﬁ!ﬂmm

heating output per square meter which 1 L

is almost twice as high compared to a

single panel convector radiator. The

extra heat output is almost entirely e W —— ‘l‘

convective rather than radiant. ‘?1' ; mjﬁ D”“]””“J,IJ[ S
Double panel convector radiators with L L .__‘-T
only one convector row are also !
available. BT T ST

F "'ﬁ{ﬁ; ; JJU”L JJ'.[H“[I fin/154mm
Triple panel convector radiators are hanandrl 000000000000
available too, but are much less ) —a

commonly used because in most rooms L
double panel convector radiators give
enough heat output for the space they
take up.
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High Temperature Radiators - PbaIkin ac

= Convector radiators can be either ‘seam top’ or 'roll top”.

* These terms refer to the way in which the steel sheets which form the
radiator are joined together along the top edge.

= The seam top types are generally slightly cheaper and have a slightly
higher heat output than the roll top types, but these differences are
almost negligible.

* The roll top types offer a round more easily cleaned surface.

N

DTN
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High Temperature Radiators | 'MHJ!L{E

Advantages

DTN

* Heat output
For a given physical size of radiator, the convector radiators deliver the highest
heat output of the radiators.

* Fast response
Convector radiators have a very low thermal mass relative to its heat output
capability. This allows a fast response if there is a heating demand in a cold
place.

* Low water content
The internal volume of the water plate is very low relative to a typical cast-iron
radiator of similar frontal area, Low water content radiators reduce the system's
overall water content therefore saving you money in heating bills.

+ Big variety
Convector radiators are available in a wide variety of sizes with varying heat
output per square meter.

30



High Temperature Radiators - PpbaIKIN Ac'

*  Panel radiators are the same as convector radiators, with the only
difference that panel radiators don’t have fins on the back of the water
plate.

DTN

Panel radiators rely more on radiant heat compared to convector
radiators, which leads to less efficiency and potential cold spots within the
room.

«  The fins on the convector radiators approximately double the heating
output. This means that a single convector radiator will have a very similar
heat output for the same size as a double panel radiator, at the same cost.

. Panel radiators are not that common, convector radiators are used in stead.

Remark: the naming ‘panel radiator’ and ‘convector radiator’ are
frequently mixed. Most of the time when someone talks about
‘panel radiators’, they’re talking about ‘convector radiators.

31



High Temperature Radiators " meun |

+ Designer radiators is a catch all term for the more expensive radiators.

DTN

* The variety is almost endless and includes floor and wall mounted, cast
iron and aluminum, stone and marble, stainless steel, tubular,
bathroom vanities, stylized towel rails ...

designer radiators come in all shapes and sizes, you're only limited

your imagination

+ Radiators are now designed to blend in with your décor or can even
stand out and attract attention.

* A very popular designer radiator is the tubular towel rail, that provide a
more aesthetic solution to heating a bathroom and warming/drying
towels

* Cost is not the primary consideration leading to the purchase of such
kind of radiators.

Designer radiators are a lot more expensive than traditional
residential radiators. But then they are not just radiators...

32



High Temperature Radiators

Designerradiators
)

_.;,,j\\\\\u:!
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High Temperature Radiators

* Low surface temperature radiators are low water content radiators
with a protective external casing designed to prevent the young and old
from burning themselves.

DTN

= Most important applications: health care buildings, local authorities,
commercial buildings, bedrooms.

* When the system is running at maximum design output, the heating
devices should not exceed 109°F f 43°C.

The actual radiator is a fin covered heat

exchanger inside the casing that releases it's
F heat via grills at the top of the casing, while
\&«‘.\ allowing cooler air to enter the casing
u| through grills at the bottom.

The rely on air movement through

L i g convection to distribute heat

Disadvantage: low heat output
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Low Temperature Radiators | 'MHJ!L{E |

* The smaller temperature difference between the room and the radiator,
means that the heat output per square meter will be less compared to
High Temperature Radiators.

DTN

To achieve the same heat output as with HT Radiators, LT Radiators need
to be bigger dimensioned.

= Large sized LT Radiators have two advantages:

they create better thermal comfort conditions due to small temperature
differences in the room

less cold spots in the room thanks to the bigger dimensions

Due to their low temperature range (104°F/40°C to 148°F/65°C), LT
Radiators can be used in combination with Heat Pumps
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Fan coil units (FCU)

* These units actively draw in cool air, heat it and expel the warm air. To do
so, each unit includes a low volume fan which directs cool air over a heat
exchanger. The fan will operate until the desired temperature has been
reached, which is measured with a thermostat.

* Fan coil units have one big advantage: by forcing air movement, they can
heat up a room very gquickly.

* But they have also one big disadvantage: as they require electricity to
drive the fan they can be very expensive to run on a long term basis

* This makes Fan coll units are most applicable as ‘back-up’ heat emitters, N~
or in places where other heat emitters can not be used.
= Due to their low temperature range ‘|nlm|h||I.i'|1]||ll|llIII|||'|'|I.II'I Wik
(86°F/30°C t0 122°F/50°C), Fan coil units can %
P be used in combination with Heat Pumps. &
&s % -

DTN
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Under Floor Heating (UFH) | Vbaikin ac |

* Floor heating systems are a simple concept: a source of heat energy in
the tubing beneath the floor, radiates heat into the floor covering and
hence to the room above.

* Adequate insulation is needed beneath the tubing or beneath the
heated slab, to optimize the heat output. Most manufacturers
recommend a minimum of 1in/25mm of Extruded Polystyrene (EPS),
but these levels should be higher in the coldest climates.

* Under Floor Heating can be used in combination with
LT Boiler
Condensing Boiler
Heat Pump
Solar Technology

Water temperature range of water
leaving the heating system to the
tubing: 77°F/25°C to 113"F/45°C

DTN
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Wet installations

The tubing is embedded in a thick
concrete slab or in a layer of concrete
on top of a sub-floor

The concrete distributes the heat
which gives an excellent heat

capacity

Dry installations

* The tubing runs in an air space
under the floor and are fitted into
aluminum diffusers to spread the
heat across the floor.

= Dry installations need to operate at

a higher temperature and demands
more energy than wet installations
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« Adds very little weight to floor ! \‘
* Doesn't increase floor height Ifl

« Relatively low thermal mass for |
fast response

* Lower installed cost relative to
plated systems Tetiocinveg muRTEram ol
pefieiive “tabblepack” enderscde Folaion
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Disadvantages

* Limited heat output (not more than 150 Btu/hr/ft2)
* Requires high water temperature (140°F/60°C — not compatible with LT Altherma
* Poor lateral heat dispersion can cause “striping” of floor (uneven floor temp.)

* More thermal resistance between tubes and top of floor surface
* Tubing must run parallel with floor joists
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Under Floor Heating (UFH) " meun

There are three main types of radiant floor heating:

DTN

1. Radiant Hot water UFH or Radiant Hydronic UFH
2. Radiant Electric UFH
3. Radiant Air UFC

= Air UFC: it's possible to use hot air to heat the floor and the
home through the heated floor.

* This a rather inefficient solution as air cannot hold large
amounts of heat.

= Radiant Air UFH systems are seldom installed in residential
buildings
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* Hydronic UFH systems work with heated water
pumped through tubing positioned in loops beneath a
finished floor.

* This system needs a water heating system, a set of
controls (temperature sensors: outdoors, in the room,
in the floor slab ...) and circulating pumps.

= Hydronic UFH is by far the most popular and
competitive radiant heating system

* Cross-linked polyethylene (PEX) tubing is a very common
solution today for tubing

* Rubber tubing is also used, though in a much smaller scale

* Copper piping is a solution of the past
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Under Floor Heating (UFH) Ppaixinac

* Electric UFH uses electric cables inserted into the floor, or mats of
electrically conductive plastic mounted onto the sub-floor.

+ Advantage: since electric UFH doesn’t involve a water heating system and
several complex control elements, its installation is usually much simpler
and cheaper compared to Hydronic UFH

+ Disadvantage: the energy bill will be much higher compared to Hydronic
UFH, due to the high electricity prices

Taws Flogs prote Cablemat  Cable

- s

DTN
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Under Floor Heating (UFH) [F)FDAlKINAS

When to use Electric UFH and Hydronic UFH

*« Make a comparison based on lower installation cost (Electric UFH) and
on lower energy bill (Hydronic UFH)

* Electric UFH is a better choice when the goal is to heat small areas like a
bathroom or a kitchen (when we don't want to install a wider system all
over the house), thanks to the lower installation cost

* Hydronic UFH systems is a better choice when the goal is to heat a large
area or the entire house, thanks to the lower energy bill.

Hydronic UFH system is the most beneficial UFH
system, and is by far the most popular one.

DTN
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Under Floor Heating (UFH) | VbaikiNn Ac |

Most important advantage: increased comfort

DTN

+ Comfort: 50/50 mix of radiation and convection

Thanks to the large heated floor surface, UFH delivers a greater portion
radiation compared to other heat emitters.

This creates a more comfortable temperature gradient: warmer at foot
level, and cooler at head level.

aT=2TF AT=0F AT=2TF AT=T&F

t l\ LRI | r I.‘I

heated by radiators, to in | .j.. : { =

achieve the same level of prawii gl i ——
comfort e

= —
e e enesek

Highest heating comfort is
achieved with UFH

Temperature in a room
heated with UFH, can be
3.6°FI2°C lower than one

Height o bseroe Lhe Thoay
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Under Floor Heating (UFH) | VbaikiNn Ac |

+ Comfort: large heated floor surface

DTN

This allows occupants to walk around barefoot even in winter, a very
popular feature

Compared to radiators, there will be no cold spots in the room. UFH
systems result in a more uniform temperature distribution in the room
compared to radiators.

A bigger portion of radiation is This is the reason why

aloud (which is preferable for convection heat is preferable
human being) thanks to the large for radiators: to prevent cold
heated floor surface. spots in the room.
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Under Floor Heating (UFH) B/FDalKiNAc

* Comfort: better hygiene for asthma sufferers

DTN

Radiators generate convection currents in the air of the room, which
circulate the dust along with heat. UFH systems produce no such
convection currents,

The moisture content of the warmth produced by UFH is also too low
for dust mites

* Comfort: quiet operation

Unlike radiators there is no gurgle of water through baseboard
radiators or creaking from expansion and contraction

Unlike FCU, there is no noise from a fan or airflow through ducts

Increased comfort compared to radiators and FCU, is the most
important advantage of Under Floor Heating.
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Under Floor Heating (UFH) FiFiDalKINAS

= Energy savings: 15% - 40% compared to radiators

DTN

lower thermostat settings
Temperature in a room heated with UFH, can be (36°F /2°C) lower than one heated by
radiators, to achieve the same level of comfort. This means that people can keep their
thermostats lower and thus realize significant energy savings

lower boiler temperature
This is possible thanks to the large heating floor surface. This results in a higher
efficiency, and thus energy savings

less air infiltration
FCU can significantly increase or decrease air pressure in different parts of the
building, which in turn can increase air infiltration rates. This will not happen with
UFH and thus leads to energy savings

solar hot water
The relatively low water temperature required provides an opportunity to utilize solar
hot water

Zoning the system is important, since maintaining different temperatures in different
parts of the house allows energy savings and can respond to different needs
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Under Floor Heating (UFH) FFDalkivac

Low service costs
UFH systems are practically maintenance free, and the piping used has a lifespan of
up to 100 years

DTN

Aesthetics and Place saving
UFH is invisible

*  UFH doesn't take up valuable wall space which gives a greater freedom as to where
furniture can be placed.

* UFH can be used in spaces with high ceilings, where the output of radiators would be
lost to the higher parts of the room

* UFH can be used with concrete floors and all types of wooden floors
* UFH can be used with all types of floor covering (stone, tiles, wood, carpets, vinyl, ...)
*  With UFH you prevent discoloration of paintwork, peeling of paper, ...

* Cleaning of the floors is easier when no radiators are installed, and wet floors dry
very quickly
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Under Floor Heating (UFH) | VbaikiNn Ac |

Slow thermal response

This leads to lower overall efficiency for spaces occupied for relatively short
periods, due to the heat lost during the longer warm-up and cool-down
periods.

DTN

The thermal response time depends on the type of flooring. Wooden flooring
can take 30 minutes to an hour, whereas concrete flooring can take up to
several hours to heat up.

Better control compared to radiators is needed (working with schedules)

Limited heat output for small rooms

Limited heat output due to limitation on maximum comfortable floor
temperatures. This may be insufficient for small rooms with large heat
requirements and large losses (e.g. bathrooms). In this extra radiators/FCU can
be used.

Heat loss into the ground.
There is potential for significant heat loss into the ground. This reduces the
overall efficiency of the system.
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Under Floor Heating (UFH) F)Fbalkivac

Cooling is difficult

Most of the commercialized floor heating systems do not offer cooling,
while FCU can provide both cooling and heating. Cooling with under floor
heating gives an unpleasant feeling and there is a risk of condensation on
the cool surface.

Higher Installation cost

Compared to radiators and FCU, the installation cost of Under Floor
Heating will be more expensive

When room-by-room zoning is needed, a whole set of controls will be
necessary

Difficult to install UFH in existing buildings due to the need to remove
and relay floors, or possibly ceilings below for upper-floor applications

When a traditional boiler is used, extra accessories are required
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Aero Spiral Fan

The bant fan blade edges
control air eddies of the blade
edge, drastically reducing
operating sound.

Bell Mouth Guides

Smooth air inlet bell mouth
added 1o the bell mouth
intake o reduce lurbulence.

Super Aero Grille =

Refined ventilation mechanism
anables further reduction in
required fan power,

Applicable to all ERLQ, EBLQ, EDLQ Models

\ Digitally Commutated Fan Motors

Efficiency improved in all areas
compared 1o conventional AC
motors, especially at low speeds

Sine Wave DC Inverter

Use of the smoath sing wave PYWM
smoothes motor rotation, further
improving operating efficiency and
reducing offensive operating sounds

Reluctance Digitally

Commutated Compressor

Overheating losses are reducad by
prassurizing the area around the
moter, boosting energy saving
performance in conjunction with
other features



Swing Compressor Technology

A Daikin Swing Compressor is used in the
small capacity (ERLQO18, 024, 030) Altherma )
outdoor units Rotary Swing

Friction and refrigerant leakage are
suppressed

Improved efficiency increases energy savings
Compressor life time is increased

FEATURES BENEFITS
Smooth rotation, little friction High operation efficiency, energy savings
Smoaoth piston motion Low vibrations, low sound levels

Few parts rubbing each other High performance, High reliability




Scroll Compressor Technology | VPbaixkin ac

Inverter Driven Scroll Compressor is used
on ERLO036,048, and 054 as well as all
EBLQ and EDLQ models

Reluctance DC Motor
Optimized Scroll (R-410A)
High Pressure Shell
Stronger Shell material

+ Improved Sealing
Stable oil temperature

= Improved efficiency

* Improved Reliability
Discharge gas cooled windings
prevent heat-shock

Less heat transfer to suction gas




Why is an Inverter Different? 'mﬂ :

An inverter is a variable speed drive that changes the
electrical frequency being fed to a motor.

When this technology is applied to a compressor’s
motor, we can easily vary the air conditioning systems
operating capacity.

Think of the inverter drive controlling a compressor like
a throttle pedal controls a cars engine.




Inverter Technology

NAWA
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b Frequency [Hz}.l
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Inverter technology benefit for Daikin | 'Mmiﬂe |

excellent system efficiencies (COP).

Inverter control in combination with weather dependant control results in

T ww=temperature to the fioor heating loops
S8 FAS° C
T wTiN FO% C

cop
g
-
#

Heating opseation

Tegen shurn 1 Fovear sgadt
M Tergmrats remain Thable

- ]
a

*  \ariable Speed “Inverter” Compressor
Climate defined Ambient Balance Point
Qutdoor Reset Function

+  R-410A Refrigerant

* Intelligent Control Logic

* Customizable system set-up to meet users

requirements




Other Inverter Advantages

Very low startup amperage
Mo locked rotor amps

Mo stress on windings or compressor frame

Mo “light flicker”

Lubrication of bearings increases before speed increases

System pressures increase gradually reducing noise and stress on piping
Quiet compressor startup

Increased reliability due to 70% to 80% operational time is less the
maximum speed (less wear)

Idea for backup generator and off grid photo voltaic solar applications




Inverter technology benefit for Daikin " 'MMHM L

Great Heating Performance

Allows compressor to increase speed during cold outdoor ambient
conditions,

Generates higher
Head pressure
Discharge gas temperatures
Discharge air temperatures

Attains same heat output as competitive systems with Electric Booster
Heat, but doesn’t use the extra energy.

Improves performance throughout the entire run sequence.




Corrosion Resistant Coil Fins

Anticorrosion treated

MNon-treated

Salt corrosion 1 5to6
Acid rain 1 | Sto6

Hydrophilic film —

Aluminum

Corrosion-resistant
acrylic resin

Another example of Daikin's attention to detail is in our coil fin
coating.

You will notice that all Daikin outdoor coils are blue in color =
this is a special anti-corrosion polyethylene acrylic resin applied
to the fins.

It provides 5 to 6 times greater resistance to corrosion than coils
with no coating. This is a Daikin exclusive standard feature,
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Hydro-box Technology

Tank & Back-Up Heater
Integrated tank & pressure relief valve with
electric heat back up.

Brazed Plate Heat Exchanger

(Cupro — Nickel)

Improved corrosion resistance against
chlorine used in city water,

High Efficiency Pump
Low sound level, multiple speed, flexible
flow and pressure drop characteristics

Intelligent System Controller

Full system configuration and control
including scheduling, outdoor reset, error
code notification, system operation status etc

11



Hydro-box Technology

Expansion Tank
2.64gal expansion vessel for optimum
pre-pressure adjustment

Fine Mesh Strainer
Protect the integrity of the BP Heat
Exchanger

Water Circuit Pressure Gauge
Quick reference to ensure system pressures
are within requirements

Flow Switch
Monitoring for flow and disables (protects)

system in the event of low flow
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Hydro-box Technology

Brazed Plate Heat Exchanger:

The compressed plate pack creates a
continuous series of channels. The plate
and porthole arrangements permit the
two heat-transfer media to travel in
alternate channels in a counter flow
manner.

The efficiency of these heat exchangers
is high due to the turbulent flow patterns
of the fluids through the channels.

How the brazed heat exchanger operates. The flow pattern of the brazed heat
exchanger is similar to any other plate heat exchanger

13



Hydro-box Technology

maximum maximum

approach approach
temperature temperature
difference difference

{heating) (cooling)
- -<= 5°F . SDF._:.L —

to from
load chiller

——

If a heat exchanger is required between heat pump

(due to requirement to keep heat pump part of a closed loop), that heat
exchanger should be sized for a maximum approach temperature
difference of 5 2F.
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DHW Tank Technology

High Efficiency Indirect Design

7] Optimized for use with INV type systems
N Stainless Steel (316L)Tank and Heat Exchanger
[ ] Anti-Bacteria Function Heat water to 158°F (70°C) per a
i define schedule
| > Integrated Thermistor for optimum tank temperature
al:- - measurement & control

Flexible Control Schedules Priority Setting Mode
Integrated 3kW Booster Heater with delay function
Connection to Solar Kit for Solar Thermal
DHW Tank CANNOT work as a standalone device. It
g MUST be connected to a Hydrobox, which in turn MUST
be connected to a Condensing Unit. As such, the
“auxiliary” for Solar Thermal in this instance is the entire
Daikin Altherma system.

Ad

15



absolute comfort

-

-~

Thank You

2013 Daikin AC

16



Daikin Altherma™
System Performance and Spec

RESIDENTIAL | LIGHT COMMERCIAL | COMMERCIAL

Presenter’s Name

Presenter’s Title




VPbaixkin ac

sl ol

NIIN'II HEATING, COOLING AND DOMESTIC HOT WATER SYSTEM

HIGH EFFICIENCY

HEATING AND COOLING
100 b Oy |

ERLO_BA EXHBHIOOEA

FFie Pttt e 9y
Ernmptid powciin
SR oy b el
Todaiomm | i hrf e | L

i Lo Rt ek S

MO
BLOC

EXHEII0EA

®

EXHEHISEA)
EX RN A

|
e

TNy

A,

“ P Fioor I Far sl Uil
—_ ——

F i i, T ) B [y ol L] Y 0 e 8

P DAIKIN
alttwer-rma -

DOMESTIC HOT WATER

TVULNIDANDD




U.S. Certification Overview

All Daikin Altherma components have been engineered to
satisfy the following:

> UL-1995 - Safety Standard for Heating & Cooling
Equipment.

> Int’l Plumbing Code — All applicable requirements for the
product are addressed in the product portfolio.

Note: Application requirements should be reviewed.

o> National 5td Plumbing Code — All applicable requirements
for the product are addressed in the product portfolio.

Mote: Application requirements should be reviewed.




Testing & Rating - Performance & Efficiency | 'Mm‘e- '

Currently no nationally recognized testing and rating standard exists for
Daikin Altherma type technology (i.e. Air to Water Heat Pump for Heating,
DHW and Cooling).

The U.5. DOE have awarded Daikin Altherma a waiver, BUT the terms of
the waiver allow Daikin to “fully” promote the efficiency of the system per
EU test procedures.

The Waiver makes alignment to incentives and rebate programs associated
to “products” a challenge, but Daikin have seen good success in using
Altherma in applications where the “entire building” envelope is pursuing
incentives and rebates.

In line with the terms of the Waiver Daikin have submitted certified test
data to the DOE for their records.




DOE Waiver — why was it issued?

1. Precedence of Carrier and Mordyne waivers for similar integrated systems in 1990's
2. Inability to adequately test and rate Air to Water Heat Pump systems with existing
testing and rating standards, especially considering the following:
A. AHRI Std 210/240
1} Aimed at traditional HVAC systems
2] Defines Ambient Condition, Indoor Entering Air Conditions, Pipe Lengths, Air
Flow Rules
3) Does NOT define:
a. LWT requirements, What kind of Heat Emitter must be used (Under-Floor,
Fan Coil, radiator etc) and thus the “Indoor Entering Air Conditions” are an
unknown.
B. GAMARWHR
1) Aimed at Residential Storage Water Heaters
2) Defines Indoor Entering Air Conditions, DHW Set-Point Rate, DHW Draw Rates
3) Does NOT define:
a. Ambient Conditions (Altherma heat source is installed outside, HP Water
Heater is installed Indoors)
b. Pipe Lengths (Altherma has a Refrigerant and/or Water Pipe Length to be
considered)




Performance Summary

ERLQ018, 024, 030 with EKHB_030

PR |
SR CApacIY 3';"': Type Outdoor | ep) a018BAVIU | ERLOOZABAVIL | ERLO030BAVIU
Heating Biufhr 19,6300 23 340 28.7e0
MNomins capacity
Cooling | Biu/hr 24,570 17,840 28,560
Heating KW 135 1.656 2211
Maminal ingut
Conling W 2.36 287 3.06
= Cop 4.5 412 381
J,"r | EER 10,41 a7 933

calculating the Seatonal Pertormance Factor (SPF]

Measuring conditions: Heating Ta DE/WE 44,6°F/42.8°F (T/67C] - LWC 5°F [35°C) [DT=8°F [5°C)
- Coolirg Ta 95°F {35°C) - LWE 64.4°F [187C) [DT=9°F [5°C)
* Booster heater operation from 95°F [35°C) omwards

{1} These conditions ane based on under oo heating/oocling application

The U5 Department of Ensdgy (DOE) kad sused Daikin with Wakvers (Cade fumbsed: CAC-DT4, ot publiabed Irom page no. 34,731 in the DOE
Fadleral Register on jume 1Eth, 2000, and Cave rumbsy CAC-028 a published from page no. 11,438 in the DOE Federal Register on March Jnd,
3011} and saigred an "Allevnate Test Procedure” detailing besting requinements bo establiah full losd OOP and EER values and prowiskon for

Mioibe 1: Fudl Load COP and EER vahust buv baen established per rening snd raing in scoordands 1o Europesn Standard EN 18511, Air
conditigners, liguid chilling packages and heat pumpa with slectrically deiven compressor for space heating and cooling
Mate 1: The Seatonul Perfarmance Factor (5PF] of Heating cperation and DHW b rated in sccardance to [umapean Sandard EN 15316, Heating
wystEm in buildings = hethad lor caloulstion of syitem energy requiremeens ard yyitam efficiencies, Ax chis standad @ a caleulation mithod,
the SPF characteristics ane automatically cafoulaied based on individual equipment selections made with the “Dafkin Alksrma Simulator
slection woltware, Far furtbed de1ails on thil selectaan toltwane, pleass contict your iotal Duskin waley offae




Performance Summary

ERLQ036, 048, 054 with EKHB_054

SPUT TYPE OUTDOOR UNIT 035/048/054 | ERLOOIGBAVIU | ERLOO4SBAVIU | ERLOOS4BAVIU
Heating | Biuhr 38 200 47800 24,600
Kominal capatity -
Cooling BauTr A7,600 55,100 60,500
Heating | kW 2.48 317 3183
Mol inpat 1
Cooling | kW m 5.78 877
cop 455 4.43 418
EER 124 10.2 89
o Measwring conditions: Heating Ta DB/WE 44.6°F/42.B°F {7/6"C) - LWC 95°F [357C) (DT=3°F [5°C}
l,“r | - Cooling Ta 95°F {35°C) - LWE B4.4°F [18°C) (DT=2°F [5°C)

* Booster hester operation from 95°F [35°C) ormwards
{1} These conditions are based on under floor heatingfcooling application

The U5, Depantment of Energy (BOE) has issusd Daikis with Wabvers (Cose moamber: CAC-OT4, & published tram page 5o, 34,731 in the DOE Federal
Rogister on bung 18th, 7010, and Case number CAC-023 a1 publahod from page no, 11,438 in the DOE Foderal Regiter on March 2nd, 2011]) and
adsgned an "Altermate Test Procedure” detaling testing requirements bo estaliliah Full load OOP and DOR valued and prorision for calculating the
Soaonal Perlesmunts Factor [5PF)

Morte 1z Full Load OOP and CER values Fuve been establizhed per testing snd rating in gocordance to European Standard EN 14511, Ak conditioners,
ligquid elling packagpes and bead purmps with slectrically diven compressons for space keating and cocling

Mote 2: The Seasonal Performance Factor (S9F] of Heating operation and DHW is rated in accordance to European S2andard EN 15316, Heating
wystems in bulldings = Methad for caloulation of dyatem energy requirements and syitem efficiencies. As this standerd b a caloulation method, the TPF
characteristics are automatically calculmed based on indiddual equipment selections made with the “Daikin Altserma Simulator” election software
For further details on this selection software, pledse contact your local Dalkin sales office,




Performance Summary

EDLQO36, 048, 054 and EBLOO036, 048, 054

MONOBELOC CUTDOOR LINIT HEATING OWLY REVERSIBLE (HEAT PUMP)
D36/048/054 EDLOO3ERASY | EDLODAEBAGY | EDLOOS4BASY | EBLOCIEBABY | EBLODSBBAGY | EBLOOSABAEY

Morminal | Hesting Bru/hr 38,200 47,700 54,600 38,200 47,700 54,600
capacity | cooling Btu/he 43,800 54,500 57,000
Mominal | Heating kW 153 333 3.93 1.53 333 3.93
Inpia Coaling kW 191 5.79 643
coP 4.2 42 407 432 42 407
EER 1.1 9.42 EB3

Measuring conditions: Heating Ta DBWE 44.6°F/42.8°F (7/6°C) - LWC 95°F (35°C] (DT=9"F [5°C)
- Copling Ta 95°F {35°C) - LWE 64.4°F [18°C) (DT=9°F (5°C)
* Boodter heater operation from 95°F [35"C) cnwards

(1) These conditions are based on under fioor heating cocling application

The U5, Department of frengy |DOE) hos Keuwed Dakin with Wesvers [Cae feesber CAC-034, i poblithad fom page s
34,731 inthe DOE Federal Reganoer on June 18th, 2010, and Case number CAC-028 ws pubshid from page o, 11,438 s
the DOE Federal Register o March 2nd, 2011) and assgned an “Allemate Test Frovedune™ detaiing testing requisements
to evtablish full inad COF and EEE values. and prereion for caloulating the Seavonal Performance Facior (SPF)

e~ o oo,

[ p———

Mote 1: Full Lead COP snd TR valoes have been eitablished per tiiting snd rating in sccondancs 8 Turopean Standard EM 14511, Air condione, Rguid
chiling packapes and hoat pumis with slectrically drisen COTMErEions for spate heuting snd cosling
Mobe I: The Semonad Perloimane Faoior [SFF) of Heating opevation and DHW i rated in accordance to Evopean Siasdard EN 15316, Heating systemd in
buiidings. - Method for caloutation of system enesgy reguirements and system efficiencies. As this standard ks 3 calculation method. e SPF characterivtios ane
sutomatically caliulated hined on indhidusl equipmaent selectiony made with the “Dalkin Altherma Smulstor” whection witwane. For further detaih on thin
solection woftwale, pleass conled your local Deskin ke cilcs




Performance Comparison

'nuxlgﬁ ac

Altherma is optimized for Heating  but o

uses the same high efficiency INVERTER "| Cosling

technology as regular Daikin split systems

...... . -

pecription | 252 LT T . EER [+, HZR - B

Hisgh LLER Heat Pusp TS LR DAN I 18 1 160 TH|
Hisgh LER Hewt Pursg FTES I HVILIREL FOANIY a8 137 160 TH |
gl LU Heat Puregs FTASISHVILRKSLS0VIU 1y 136 170 wi |
[igh MK st Pump FTAS1EHVILRESLEDVIL 1.3 (X1 161 a1 |
ugh TR Heat Pump FTRSIHVIURXSIEINIL EE] s 350 a1
Euumzrainy e Pomg: JFIXGDMOARRCIGORNOL 158 ARl | M1 1 Where a HSPF rating Is
usnersiny Haa Pumg PTG ARAGIIHVIL 14 ] 12 1055

e PTG L SV ARG S HVIL T 19 31 10 ovallabie & COF of 4.0 or
2 Zors bhuit Hean Purmg. JBion DuctedZMESLBGYIL 18 14 13 TH | greater results in a HSPF of
£ Zone Mult iewt Pump | DuctsdZMKSLEGNIL a0 1] 1 17| | 1000 or greater

e Mol Ve P bise WS 1RGVIL e i W] w5

@ ane MuRi e Purrg Mo Dusted EMXS 24N ¥

(& Rar Multi Hean Purrg Ducted BAREIAN R

1 B Wbt onit AMAEZANID

& Pamp__on DucteddWIXSARGHIL

Htsna vt P [Ductad IS 2GVIU

[ Tane Ml togan Py Miopo NS ZOVIL

Bpln Aierea LT JERLCHBERAVIL

gl Aherma LT JERLODEERAVIL

[ r— JERLODS4BAVIL

Altharma LT [EBLO03ERREYIL Altherma Heating full load

1 . COP exceeds maintains

t_ﬂm — Dalkin's excellent COP

JEBLOOSABAENIL
Wasresbies: Anhusirns LT WOLGOIEBASYA
Bacresbien: Atherrm L1 JEDLOOARAEVI a2 s

wa | |performance
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Performance Comparison | VPbaixkin ac |

e ____.
_emememmmeees| Equivalent Performance to Geo-WSHP
e+ 036 Altherma with a cooling EER of 12.17 to

E-e?f.c:tfiz:::du::mngi — GLHP (ground loop heat pump) cooling of 14.9
e e s Pt EER. (Rated Conditions)
= 3-Ton 2-Stage Geo-WSHP + Altherma heating COP 4.34 to GLHP heating of

=i ._........"..‘.'.':2_'"""‘"' | 3.30 COP (Rated Conditions)
1 * New Haven, CT heating hours 4,148; cooling
hours 1,309 (2009 weather data)

Hazal Pumps) F.Lﬂ-“

m‘ A 34500
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Cinpdere) F sl Fow 0% 1y
s ] b TRLOSHERANIL
Mnm 38 20kt hr
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Daikin Altherma is an Integrated Air to Water Heat Pump System designed to separately
deliver Space Heating, Space Cooling and supplying hot water for an connected DHW
indirect tank.

The existing test procedures in the U.S. do not adeguately define testing parameters for
Air to Water systems and thus the U.5. DOE awarded Daikin Altherma a Waiver

{No.s CAC-024, CAC-028) from those test procedures and instead instructed that Daikin
use the EU test procedure (EN14511) as an alternate rating method.

The EN14511 testing and rating standard provides metrics to determine the system full
load EER and COP. However to meet Title 24 requirements in CA, it is necessary to
submit performance values for SEER, HSPF as well as E.F. for the DHW portion of the
system (if utilized).

Performance Statement (to meet CA Title 24) [SSFAIKIN AC"
wapuly cremlan

Operation Mode|  Metric Note ___Proposal |
neATG cop | Full Load Efficiency Use DOE Certified [EN14511) Values per U.S. DOE Waiver |
| HSPF__ | Seasonal Efficiency Use CEC COP > HSPF Caltulation Methad [HSPF = 3.2°COP-2.4) |
COOLING EER Full Load Efficiency Use DOE Certified [EN14S11] Values per U.S. DOE Waiver _.!
L | SEER___ | Seasonal Elficency | Use EER at 95F & B2F and utilize std SEER calculation |
DOMESTIC HOT Use COP at Nominal Condition with leaving water temp of 131F and qu:
warga, st ER| Eneny Facor (DHW) DHW usage on 56.5GaBons per day Gk 3 A 2 o
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Performance Statement (to meet CA Title 24) SFRRNIKIN AC
Al el

CEC approved of Daikin Altherma systems

| Split Altherma LT | ERLODIEBAVIL 2.4 13 24
'_Spluit Altherma LT | ERLOOZ4BAVIL 2 11 2.4 13 2.4
[Spit Altherma LT | ERLO030BAVIU | 2.5 1 24 13 24
Split Altherma LT ERLOOIGEAVIL 3 11 2.4 13 2.4
Split Altherma LT ERLOO4EBANIU & 11 2.4 13 24
Split Altherma LT ERLOOS4BANIL 4.5 11 24 13 24
Monobloc Altherma LT EBLOOIBBAEVIU i 11 2.4 13 2.4
Monobloc Altherma LT | EBLOO4BBAEVIU 5 11 2.4 13 2.4
Monobloc Altherma LT | EBLOOS4BASVIU 4.5 11 2.4 13 2.4
onobloc Altherma LT | EDLOO36BABVIL 3 11 2.4 13 2.4
Monobloc Altherma LT EDLCI_.D‘LEMWU i 11 2.4 13 24
Monobloc Altherma LT | EDLODS4BAGVIL 4.5 11 2.4 13 2.4

12



37 Party Verification EPRI White Paper

TEST DESIGN AND PROCEDURE

EPE tested an Althenma heal pump wilh domesix: waler heating at ils Enoxville, Tennessee
Ishorstory for operation and performance @ a semi-controdled environment, The system lested
s & pomensd capacity of 11,2 KW (352 kHanhe) hesting amd 13,9 kW (47.4 kKBeuhr) conleng.
The wnil model sambers are given below

Cidoor Urit: ERHODILAAV Y ERLQOIEBAVIU
Hydrobos:  EKHBXO!1ABGYIV * EKHEX054BABVIU
Water Tank: EKHWS200BIVIX EKHWEGS0BAIVIL
Testing condilions ane loosely based on the AMRI Stancaed 2106240 “Performance Rating of
Unitary Air-Conditioning and Air-Soarce Heat Pamp Eqeipment, though the Altherma was not
tesied i comtrolled air conditions. H was mstalled m EPRD' s thermals & environmental
latsratory whene imdoos lenyperature and husidwy ane scanewhal controfled. Tut ouldoors
Remperaure i nok,

Instablation

The Altherems comdithoned winar leop seppiacl o sominal 25 L corl it o8 one branch sl
the dommesiic water beaker om 3 seooned beanch. Mo radst beatag ceven won isciaded in this
s, The dome waner heating ansd space condmoming branches wese soparaed by 3 thiee
way valve controlied by Aliherma. & swhemnatic of the Alihorms wing is shown i Figure 31

o ] i - - ahias
Full Temperature Probe " u"’":""' vy -'.-l'.l? =N
measurement of installed = ] = |I|—n‘. { !
system for full system - b oy - G
analysis = ‘
e = P
T, v I'-'ﬂ'| [~ |“-'-""'
[ —p— | e
0+ mom enprmn b s ) oms

O -t b T e
O - b Tampsicrn S

13



EPRI Report Summary - Heating

| Vpaikin ac |

In heating e, hot water b geseraied by the Altherms hydro-bos s s ciroulstod deough e ™

Beeating water koop and heat i veppliod w0 conditioned spaie threagh a Fan coil air kandier, The ]

et b bemperaturne can be st thoasghy the Althenna costroller in the gaege from TTF (2550
W 131°F (55°Ch

Sreadly-slate lesds wore run with seaber boop lemperatures of 77, 9%, 113, and 1317F (25, 38, 45, - e

and 33°C), Fagure 4-1 i a beating prodile show ing acoaal water loop iemporatere ol the coalrsace

8 the Tan coil amd supply air temperateee. The water kop lemporatun: sweiling was xfusicd "
o phout e seat and the setg (s idicsiod shove or below the sppropaiae par of (5 graph L

and beghlsghied in yellow, [ e W e = e

Tespanamarn (7
B

e
TV C) e —
0y ——
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E i | 1IN PR mer |
|
Lwi |
I | lirroseime
a | o i |
| S —— Amw o Temgani |
—— Sorbply ks Tompagies |
ol L
riRA BMAM RSN 3MPU GaiPU RPN SR T T
Tien e L e
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Teroeshes | 'Fi

EPRI Report Summary - Cooling
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EPRI Report Summary - DHW

Altherma Waler Heating

EPH conductiod o wim of “ders besls™ fon the water beating comprasond oof ther Adtherma vy siom
Perasr Auiged wind Doy 2007, b--l[tﬁmnh-r- Fesivacily Dwiedl o et 1.5, (Dot ol Pl
PRI isend dillering corsd

Rrgulatums w oy hesling bl protincd Tl i fud iy

kel wathan thet prccribind bonis artwonliiod w ik Foderal saadand, The o it provike

il o b e by oot whien nearly depleted of B e o & saghe.

e ke deow e, ol waker i deown from the waiey dad o 100 21 e ol e

sy rled eyt docremes By 2F oo B s observed sk i

vt e, Whin the 24 Fodnoterne o sechenl e ke bester widl By sy deplesnd of

:.lm'llll'rkdﬂﬂh_.-NW'llwﬂ'ﬂl i ormanted The woater houler in them shesnd fully rohirat
i

The diws: s weve coeionsd sy ARG s el oy caly ke (e 86 feaniie chemems
e ek and 5 | NPT woter tank: irmnperaiare seving. Fear dram wsts were awcwind. s 3
iy of dsch derd el i peovidod i Table 41 The our drvs et s ondosnd Bused on
e ik NPTl b el ML (1o sl b Pngliesd cptood RATRPT AT

A e i Talds & | et kel s ool of the Lk Tor exch deww ies b pracrally Beraeen
47 e 4% galions. The svevape power draw during e rehesl prviod win consision among lhe
Bt i bt SR b [ SUWOL Bt e s Pt i vaied guie laigely (19W 0
AW s with s spparenl cornrlalios o verage ek iemperatine. The ovesll COP iguctinsl
it "oy oot i ik by ooy i e wilh imcreasing svoraps nukdess
Ermmperaine. an doald b cupeoiad wilh sn oesdeor el e el A praph deesosg e el
iof cromrall COF vevars svovago ousdhss irsypvratars i e m Fapare 4-10

DHW Draw (Tapping) test result ranged
from 2.6 - 3.2 COP

As a comparison, the recently launched
Heat Pump water heaters achieve \
between 2.0-2.5 EF {COP)

EU Test Result based on PrEN255-3

e Pt
oo _ 15EF | T
gt Up COF 4 | 1w
[Btincity L { 3ahr umat onur of bk B wLarstig powerr| LW

[Vapuperng £109 [large pitnees] 155 | Lea

1 pavabeent el Wiaer { Lit Mowr Ratang|

91 Gaian | B5 Gafios

Baswd on 45F Ambirnt Condition

Sumenary of Draw Test results for ARharma Waber Haaster

Test humsar L] H 1 i

Tt D, s | s 0T ] 13
b Ermep, Mg (' e  F e Ly
et Mlasmenlity . v 5 BB a1 He 2 e
by Tomp Dring Betowt. g 0 F1 sk Tt ™ e
otk My Dok Wb, A 45 RH | n w0y e
Wasey Dl Pl B, Ao st T ] [T] )
Wiy Chass Iskn g, Wonghid Aogg LT .t L1 L1
Wiy D (sl T, Biragind v 1T T LT T TR T}
[y S — s =) aa w?
Wt Dhrs Koy b 32 E2 ) a b
[ — [E] T 1 [

Mhww Fomar Bafeiw Wloy 1080
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Operation range (Ambient Tempesature)

Sound poraer bevel f=

[ &1
42 &3
Sound pressune hevel e -
. .. ] 2 -
Alr Florw Rate (nosminal 3t 230 (cfm)  ——— + :g-- :;: =

| 0% [ DlameterfoB] | | T —
| Jipe 3 S !
| i Dlameter (00 | _in.__| 58 | 58 |
Dvain pe - ] - - }
Piging connections mamltfrﬂtll_:l:l | IS 714 710 |
Minimum | ft 10 1 10 |
Piperg Lergth Mawmum | ;3 [ 98 1 a8 |
) Chageless | f | 33 | 13 |
Brestallation Meight |
[
Cilfarancs Maximurm L | 113 13 &6
. Charge | .75 375 375 |
Rafrigeraet chatle | aamional A ot 021 021 0zl
Power wupply 206- 230/ 1PhE0HE |
i Carcuit Amgr (MCA] A 18 ] 18
Manimem Ower curnesit Pe ion [WMOP) A | 0 it 0
Dirmaerions [Me1) | Howed n. 28-9/10 x 32172 = 11-8/10
I et Tk, 123 123 123
Weight Grods [ 134 134 | 134 |
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| EKHEHO30BAIVIL | EXHBXO30BAIVIU

EKHEBHOI0BEVIU | EXHBXO30BEVIL

Funcison | He gting anly | Reverubie Heabng ok | Heveribie
Leavng water | beating | F(°C) | [58) 77 - 131* [[45} 35 - 55} {5%) 77 - 130" {{15] 25 - 55
temperature s | [ar-TLEN2IHE 22 [ar-716nzTI (5 - 22
c F L
ge | CEne [P0 | {520) | {504)
Drain vabr | ver
Msterial | Lpawy pody painsed pakaniced vieel
Color Seutral whe [RA1 9010}
BE5/163 09 1/ 14| 365/16 % 19 34 x 14 | 365/ 16w 19 378 x 14| 36 5163 19 Hja x 14
P e | 8 | wm | m
2 a0 d T
118 130
3 3 % 1 &
1 1 F] | i
WA | 04 04 | WA
ITET TETY FLETY HEA
164 164
a55 415
| | 145 145
| 7 | 17 Mae BSP 1 Male B39
; I Fipeng i | 1 1"
RO T i Sadery valve Fa | s 15
gl | 55 55
i | e 5B 852
I a4 14
[54] 77 . 131* [[15] 35 - 35) (5% 77 - 131" ({151 25 - 55)
g 417160133 1. 7T1LE(122)
| (s-zisa) | [5-22(s0
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L:(Hmﬂ.l immmuwm] ERHRHO 0BG U
Fnctaon Harating only Rewronibia Vi pting onby Hewerubin
Nominad (5| Heating | PS2 7.1 71
Pump
Unit | Coclieg | Pui : | 1.4 s [ 14
m'mm Main ‘Wiler volume [ 0.1% 0. 1%
& Lomponnty w‘:’“’“ Warter Howm rafe Min Max | GEM LiTiLE0 Lin Lo
AL t
pichanger | Waterfom | Meating | GPM a.x Lo ;]
b | Cocling | GPM [ LM | [T
Mominal E3P | Heating Fa (5] 6.3
Purmp
uni Cooling | P2 [ &5 - | B3
"“"I':“ Main Water volume g 018 0,18
mim‘"“" composntt, "‘":M“ﬂ' Water fow race bin Mlax | GPM AT LS LTI
gachanger | Water icw | Heating | GPM 5.18 518
ratesion. | Cocleg | GPM ; [ Laa | a4
Hea P 55 55
Mosmena ESF ting
Lnit Coling | P . [ .00 [ 7.00
"‘""-‘;_ P Water vl gl 018 018
“mm‘“ COmpoeEnt ""“:'-:l‘r"* Water e rane i Ml | GPME AT/1L09 AT/ L0
o | Water hew |_Heating | GPM .37 637
ratetom. | Covling 1 [
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Brurshiess DT maobor

Ta

4-95[.20-35)

Seund power level

501143810 8]

Sound prevsune level

Air Floe Rate: [norminal 8 230V] {cfm}

Lizesd (2D}
G
ridey — _Mele ]
| PEET: 8 1712
P covnintion | 164 164
: | s 4
Piping Lang | 312 3127
| 884 984
Inu::‘mﬁmm | s s
s Charge 8IS
peran charge Additional Rirler 10 chart i eritallation insruioes
PR TV 1R BT

]
85168 35 7162 1258
Fied |

FEEd

2513 ]

20



Specification Summary

HYDROBOK 054 KHAHOSRA BY| HEXOSABRATVIU, [EHEROSABEVIL
Fungtaan Heating ok [ Heal Heverubie
Lewang water Weating [ ¥ () {53177 - 1H0° |A5] 35 - 85) [58] 77 - 1R1° {LAS) 25 - 55}
temparatore rings | Cooling | i) - L an-7i60s-23) : 1 oAn-7L6- 1)
Dirais wakye ey
Material E e painted ed sheel
L Netral whit
BESAEx 103 | BESNE 10 MM | BE S 16 10 RMa | 36516 1% B
P b - 18 731 14732 ya 732 1a 732
) Pt [y 123 111
= Greds L8 153 152
| Capaoty [T F] F] ] []
1 1 2 2
Factony od HMMI;:;;:‘:P‘MIM 208 08 A Mma
heater
Pinisiuum Cirewst Asvge (MCA] TETY TETY MEA MEA
Power supply 230041 E0Hs [ 208- 2301 PhyC0HIE208- 20004, Phe0H: | 208. 730,14 PhE0Hs)
" elume gal. 14 Fr]
el [ [FIpp—— P 435 ais
componants | vesssl Pra Peaiiara 1 T T
Piping convsctiony dismeler i 1 14 Musle RSP 1 418 Miale I5F
bl W Pging n 114 114
a:mmm \atir cirgust o T g T
’m"d” TeAnl wirtid vidluse gal. 145 145
Befrigerant sk i tar [ 25 # 5%
Eifgit Ligraidl iche diametes - X1 ] 1]
Opesration |, Wi Heating RN 55 - 130 {15 - 55) 59 - 130 {15 - 55)
range [ Coplerg ETRs] | #1-716(5-22) [ an-Tie6qs-22)
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FaE MO

Funetion Hesling only | Reweriible Hiting orly Rirveriibie
- Nemingl ESp | Heating] B [ 4
pump | Mominal 5P | Fieating < Rt 2 -
unt  [Cocing|  Pul ] B1 Bl
concwchid] My Wancvhams | w1 L S5
%o |components | Waterside | Water Ao ratn Y] 423153 4731512
ERLOOIE Heat s 1
Enhangst | waer fow |HEItNG|  GPM 842 &85
rate NOm. | Cooling | GBM . | T8 - |3 T84
Heating| P51 63 63
pumg | Mominal E58
Linig Cobing. [l - | T | 71
When
Pk [ Watervolume | gal 0.2 0.
0 |compenenis | Waterside | Witer flow e o L1sm PEETLEY
ERLOGME: Heat | MngWaa 1 e A T
enthanger | wigter fiow |HEting]  GPM 1059 1055
e NOm. | Conling | G | 946 | 946
pump | Mominai 52 |Heating] s 5.08 508
Uit [goling| P : [ [ | b
When
. wiais Water volume gal o.M [-F
w0 | components | Water side Wirier o titg T a3sa FEETILE Y]
ERLCES Heal Min /M
exchange’ | yimer Now Heating | GAM 1213 1213

22



| RADMOBL0C OUTDOOR UNIT D3E/048/054

HEATING DRLY

REVERSIBLE [HEAT PUMP)

EDLO0AEBABY) | EDLOO4SBAEY] | EDLOOS4BASY] | EBLOOISBAEY) i EBLOMMERAEY] | EBLO0SABAEY] |

| smeGLE PHASE [With bettom plate heater

Heating “F ("] & .95 (1% . 385y 595 7 18 . 55)
0‘;‘:;“"" Coling | “FI°C | 50- 3343 (10- 46]
| Domestic water] “F ("C} 5 -5 PEN 95 . A5y 5. 95 90 .15, 35)
| sound power | Heating | dBa [ ] | | 64 64 66
level Cooling dhA - 65 66 L]
{Sound pressure]  Heating dBa 51 51 | | 51 | 51 52
level Caoling dBA E . | 50 [ 52 54
Refrigerat | Chasge | B 65 | 65
tharge | .
(aton) | Addmosss | ms. Mo Required Mot Required
" Power waply 08230V 1 PhySOHE 208-230V/ 1PN 6OH:
| Winimem Circuit Amps (Mcay | &
o | 4 . "
D":;:T"" HaWeD in. 55 27/32 x56 /2 £ 15 132 55 27/32 ¥ 56 1/2 1 15 1/32
| et [ w7 397
i oo Grods . 441 a41

Massuring conditons: Heating Ta DRAWE SLETLLE'T [T6°C) - LW BI5°F [35°C) - Coolng Ta 9577 [X5°C) - UWE 64477 (18°C)
{1} E[D/BIL" modsts can reach -4"F (- 20°C) but without Capasiny fuldantis
{T] Booster haater operation from 95°F [357C) oremnds

%] P Furiher informabion pertaining to B hpdronic specs of the Mosclllo: ynsem, refer to the engineering data book
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Specification Summary

HEATING ONLY REVERSIBLE T PFUMP
D36/0a8 054 ) _ T e
SUNGLE PHASE | With botiom plate heater | ECLODIGBARVIL | EDLODABBASVIU | EDLOOHBAGVID | EBLODIEEAGVIU | EBLODASRAGVIU | EmLaosanatvy
Lawving water | Heating F ) 59- 131 [15 - 55} | 54 - 131 {15 - 55
teenperiate | I
iy Cooling FiC) A 41-716{5-11
| volume al 164 | 1E4
Expansion Max. water
periseiill Rpentinse i a5 45
Prié Priduis PS 145 145
Waber Paging connechons
_ dizneter = 1174 Female B3P | 1 104 Fernale BS2
Lafety valve Pa <415 <415
Total waner volume pal 145 145
r— Mealing i L | &m [ s | T8l | &M | se0
ESF| | Cooling PEl Wa | W | ww T 2 | e
Witer wolume gal oy 027
Water Mo rate
| GPM 431/15.32 4.23/15.32
Waner sy MR
ating
Higat ex 1
e hﬂ:ﬂ: i ] ot B8 105% | 1213 Bag 10.59 12.13
Mom. Coaling
| GPM WA u,u. ! Mia | an u..u 1268
Capacity W & 3
Capacity Steps : 1
Factory lax Thver cunnent
mounted Back | Prodection [MOP) int " i
UpHeater | aainimum Circult Amps |
l [CA) » w
Pt supply A08-230% ' 1/ 60Hz BOE-2 80V 1 T By
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Specification Summary

DOMESTIC HOT WATER TANK

Wil voluimss [ 5.8 | Tz
Mlas. Wale? LEmpaTalune ¥ 18y
— Maw. water pressune (2] 145
Indulation [Pohaarethane fasm) Min. thigkness | n 1-5/8
Blirmarrrirrk fan! e “'_‘F“_ S == .
D_ia_imu-r I 1178
floenstes heater KW 1
| Water inlet HUE Dlareter | b LE i
Brrag Wiaster outhet HE Dismater in & 314 FRSP
connections Cold water in Diameter n. o 34 FBSP
ot wiarler gt Dismrster n o 3/4 FRSP
| MmmumCrest Amps (MCA] | A 143
\ | | Masimum Over cument Prosection(MOP) | A £
e Poswer supply J00E- 2300 1 PGB
Note: Matesial erkde tank Stainless steel (DIN 1.4521] - J0EL
e o Materisl cutide casing Epoey-coated mid sieel
Inclu;ad e Mokl i
| Demensions iNet) | Hu'xD | AS9O2R23IMIINAL | 6IXIDIITaT220/R
| Empty weight Ibs. o 198
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Operation Range — Heating Mode

ERLC 018,024,030 ERLQ [ EDLQ ! EBLQ 036, 048, 054

FDB  *COB DB *C0B
. 77 5 [
- o
E E
[
g g
5 s 10 8
; 5
Q
L
g 2 o E
E _E i B prrrrrnnnns
= &
L H
£ 4 -l T SR
5 30 56 °C 1518 e
T BB 12 *F L R I 131 F
Leaving Condender Water Temp, Leaving Conderer Water Temg,
Bl units with optional back up heater [0 Mo Hrapusmp Dperation, Backug Heser Only
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Operation Range — Cooling Mode

ERLCQ 018,024,030 ERLCQ /! EDLQ ! EBLQ 036, 048, 054
*FOE (DB 06 “COB
MG Anfeeeiesnas T T
-
E
£ 5
g 3
-] 2
o =
~ [
= W
g g
g w
= B
T ) i I -=
3 : : 8 :
5 12 *C 5 n
41 72 *°F 41 12 F
Lesving Evaporater Water Temp, Leweing Evaporator Water Temp,

27



Operation Range — DHW Mode

Wpamin ac

[ v it Dmtionst nacium Hoster only
[0 soontar instar Oparation

ERLC 018,024,020 ERLQ ! EDLQ | EBLQ 036, 048, 054
o4 “toe 08 04
| = e ¢ N0 A peem-eeeees
-
I-% H BE E R
[}
E% n B E E
|£2 it
IES & | fEl
3 é#
|88 s = '3' z rd
|i§ 4 -H . E‘_’ /
: s i, L.
| & i i H I T S| Tee—
1 M B o & . : ; !
| " w11 11 N ) w5 W L |
Domestic ot Water Task Temperatars n s L

Domestic Hot Water Tank Remperature

[ Becsten teaer Operation
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Standard Limited Warranty

Leading Product Warranty
Daikin offers industry leading comprehensive standard warranties for extra
peace of mind with your investment. Extended warranties are also available.

MNotes:

1. Parts warranty includes Fan Coil and Hydrobox components.

2.  Warranty terms are valid from the earlier to occur of (a) the date of
original installation, whether or not actual use begins on that date,

or (b) twenty-four (24) months from the date of shipment by Daikin AC.
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Thank You

2013 Daikin AC

30



Daikin Altherma™
Applications
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Daikin Altherma Split System

Air-to-Water Heat Pump Systems

Daikin Altherma is an innovative system that heats, produces domestic hot
water and can even cool spaces. Daikin Altherma offers your customers
maximum comfort the whole year through.




System design Considerations | 'mﬂ |

Determined Heat Gain/Loss (using Manual J)

Chosen to dominate the system design, either Heating or
Cooling which ever has been

The heating and cooling load estimates affect every aspect
of the system design procedure, system selection and
equipment selection procedures

The load calculation must be as accurate as possible
Eliminate Under-sizing of Equipment
Eliminate Over-sizing of Equipment




System design Considerations | me 'L

Under Sizing Equipment Causes
The obvious problem with undersized equipment is that it
will not maintain the desired temperature.

Oversized Equipment Causes
short-cycles

increases the installed cost

increases the operating cost

increases the demand on our utilities
adds unnecessary stress on equipment




Basic Heat Pump Operation

1. Air comes into contact with a liquid
refrigerant in the evaporator. The refrigerant
absorbs the ambient heat from the air and
evaporates,

2. The resulting gas passes 1o a compressor,
which increases the pressure, and therefore
the temperature, of the gas.

3. The hot compressed gas now passes to the
condenser where it is passed over a cold
surface, This surface absorbs the heat from
the gas and uses it to heat. As the gas cools it
returns to its liquid state.

ow lperare  F thermal
m presure P
[iextnd il = & 3
) i 4. The liquid travels to an expansion valve
(i) where it resumes normal pressure then

returns to the evaporator to be recycled
around the system,




Basic Heat Pump Operation f me 'L

Basic Heat pump operation
(reversible heat pumps)

COMPressor

HEATING
MODE

Iy higher
temporature temperature
heat heat

absorbed

.y
.-""-'-‘

dissipated

—
-
| >




Basic Heat Pump Operation

alactrica
POWer inp
low {G2) highar
I3 COMPrEssor Tl
Lamperature LempeErature
heat heat
abmorbed cesspated
from sowrce to oad
Q1 .. (53}
i S
o
1 LSS T

Q@ P
=D +=>=E= > | COP==>

CoOP=
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heat output (Biu/hr)
electrical input (wan)» 3413




Daikin Altherma System Applications | 'm” :

MONO-VALENT: Ideal for New Construction

—— Fan colls/
Haat ( ijdro j Convectors/
Pumgp g b floor heating

k 4

Uses heat pump energy only

Ideal for new construction

(i. e. Net Zero designs, deep energy
retrofits)

100% heat pump coverage: higher
investment cost heat pump

Outdoor Wintar
Design Temp

Heating requiremaent

Outdoor Temp
B Covered by heat pump

[l Spare heat pump capacity




dro
box

FPump

Uses heat pump energy with
backup electric heater

Ideal for new construction
Best balance between
investment cost and running
costs

Heat (_.- [-h e 0 il

Daikin Altherma System Applications | 47

MONOQ-ENERGETIC : Ideal for New Construction

)

Fan coils/ | = Backup heatar in
Convectors/ L m“mmmm
floor heating

Heating requirement

#— Qutdoor Winter Design Temp
Balance point

Outdoor Temp
B Covered by heat pump

[l Coverad by backup heater
[l Spare heat pump capacity




CO-VALENT Option 1:
Heat ( Hydro - "T.Ei':“"."

Pump box

s <

Daikin Altherma System Applications | 47

Uses heat pump energy and second
heat source

Second heat source can be electric,
oil or gas boiler

Ideal for refurbishment/upgrade

Fan coils/ | Setnnd beat srce
Convectars/ " 1oty i o
AP
floor heating

Heating requirament

4— Dutdoor Winter Design Temp

Balance point

Outdoor Temp
B Covered by heat pump

Cowvered by heat pump and
second heat source

B Spare heat pump capacity

10



Daikin Altherma System Applications | | 4]

CO-VALENT Option 2:

Heat Hydro
Pump box

)

______ —
I

fFancoilsf | VWA~

i | ]/ Comvectors | e |
: E 4= Qutdoor Winter Design Temp
Uses heat pump energy with local £ adacaiot
electric heat packages g
Electric packages can be easily s
staged by room thermostats 2

Good balance between investment
cost and running costs

Cutdoor Temp
B covered by heat pump

Covered by heat pump and local
electric heat package

B spare heat pump capacity

11



Bailer

= []=[]5

Bl i orly used below e equilibesam port

Heat pump + boller

. Ciskeest lay of thet v

B Cosred by baatl purnp
W Covered by boder
B Spa haat pamg capaaty

Radiators’
o

Peating

Ideal for Refurbishment/Upgrade

Bi-Valent Space Heating with an Auxiliary Boiler

Daikin Altherma System Applications | 'me

1.

2,

3.

Space heating application by either the
Daikin Altherma Hydrobox or by an
Auxiliary boiler connected in the system.
An auxiliary contact decides whether the
Hydrobox or the boiler will operate.

The auxiliary contact can be an outdoor
temperature thermostat, an electricity
tariff contact, a manually operated
contact etc.

Domestic Hot Water in such an
application is always produced by the
System Tank connected to the Hydrobox,
including when the boiler is in operation
for space heating.

12



Daikin Altherma Considerations

Minimum Water Content of the system:
2.6 gallons (10 liters) for sizes: 018-030
5.3 gallons (20 liters) for sizes: 036-054
are minimum water volume for the systems. This volume excludes the
volume of the heat emitters selected.

Hydronic Circuit Flow is Greater than the Max Flow Through System
A primary/secondary piping configuration will have to be used by
incorporating closely spaced tees or a hydro separator.

Maximum flow through the hydrobox

11 GPM for 018-030 size.

15 GPM for 036-054 size.

The Operation Heating supply water temperatures for Altherma
Floor heating: 86°to 95°F / 30°to 35°C

Fan Caoil Units: 86°to 113°F / 30°to 45°C

Low temperature radiators: 104°to 122°F / 40°to 50°C

13



System Design and Operation
Recommendations

Accurate calculations of heat losses (transmission and ventilation losses)

Selection of Daikin Altherma based on heat loss calculation and
preferably for low water temperature application

(95°F/35°C to 104°F/40°C).

Use the available Daikin Altherma selection and software tools.

Selection of heat emitters should be based on design AT of 9°F/5°C for
optimum efficiency and capacity.

The actual heat emitter AT can be designed between

5°F/3°C to 14°F/8°C.

14



System Design and Operation
Recommendations

 PDAIKIN Ac

The circulator in the hydrobox section has a three speed motor and is
factory set on high speed; remember to match the circulator speed with
the required system flow

(lower circulator speed can be selected at lower flow and head).

If the system flow exceeds 12 gpm @ approximately 10 feet of head, a
primary/secondary hydronic piping system is recommended.

Design hint:
If the heat losses exceed the single total Altherma capacity at design
ambient conditions, multiple Altherma system may be used in unison to aid
greater DHW consumption or larger heating loads in single zones. For
multiple zones it is highly recommended to utilize multiple {separate)
systems. Daikin Altherma can also be applied using an auxiliary boiler
connected in paralle!
(Bi-Valent application)

15



Altherma Split Type Overview

Vi d

Indoor unit

Huoaling moda

1. condansor

2 cimulalor

3. expanson ank
& mire obpmont

5, conlrols

Cooling mode:;
1. EvRpOEEoF

2. crgdalof

A dincpafiisn lank
4 gniroks

outdoor unit

B ] rDl-l-n -
Outdoor unit
Hoabing mocds
1. COMMpreEsOr

2. svaporalon
3., axpanson device

Cooling mode

LT

Ppaixinac

Split system air-to-water heat pump

indoor unit

INSIDE

il rafrlgmnt_'

Mping
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Altherma Monobloc Type Overview | PbAaIkIN Ac

Complete unit air-to-water heat pump

; .. & ! : l & |

£ 5 [ | warmer climate application

s o2u (wiater in outside unit)

I:._ i o mpag (Ul

i : | EAT RN T

Complete unit _ _
£l colder climate application
..' {antifreeze in culside unit)
Monobloc i

17



Altherma Monobloc Type Overview | 'an |

Internal components

2 Z \
A b ST oot
A “ N o
ansas | 2 7z w
=7 Z \
7 7 9
7 7 \
"):'(.ulg el
= heat
| from
buildi
| 6 E_., ing

air-to-water air-to-water
heat pump heat pump
{in heating mode) (in cooling mode)




Heating Performace Overview

Heating performance:  coe e oun i

electrical imput (watt)=< 3413

Dialiin Adterma moded ERLQOS4BAV
Daikin Alteoma model ERLOOS4BAY L

lowrvirsg) loasd wator ternp = B& °F

learving load water temg = BE °F

biireg boad waler tamg = 104 °F

leaning losd water Dimp = 104 °F

laading load watler tamp = 122 *F
Iearving lomd water temp = 122 °F

BOO00 | . : a5
0000 L1\t B
55
BOO00 5-
45
SO000
. -
£ 40000 ! as
| 3
OO0 | -
| 26
20000 - - 2
A @ 10 D0 30 40 50 80 TO S 0 1MW 20 30 40 S0 60 7O
Cdoor if leenparature °F) DCaidooe air bempsature F)
Heating capacity coP
Increases with: Increases with:
a. warmer outdoor temperature a. warmar outdoor lemperatura

b. lower load water temperature b. lower lnad waler lempearalura
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Heating Performace Overview

HEATING MODE :
A egpegn sty =3 o
FrFvreeY. @ |18
| load water HEATING MODE g z
Dskin Althenma %1
temperature =]
"lift™
(less is better) l Ld -
¢ '_.;iﬂ i &
outside air J
outsde s p ; : -
— e —& (s i better)

Anything the decrease the “temperature lift” increases
both the heating capacity and COP of the heat pump.
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Cooling Performace Overview

Dhaikin Altarrma model ERLOOD54BAV U
leaving chillsd water tamp = 58 °F
leaving chilled water temp = 55 *F
leanding chilled water temp = 50 *F
learing chilled water termp = 45 °F

r

r

‘!r.
|

538183

f 65 70 75 80 85 90 ©5 100 105
mrﬂrlmam[‘ﬂ

Cooling capacity

Increases with:

a. lower outdoor temperature

b. Higher chilled water temperature

Ciaikin Altenma model ERLODS4BAV R
lerding chilled water temg = 53 °F
leaving chilled water temp = 55 °F
leaving chilled water ternp = 50 °F
leaving chilled water temp = 43 °F

-

T

Ensargy Etliciency Hﬂ_.o [EER]} (Bauhniwatt)
=1

L

80 65 70 75 B0 BS B0 B5 100 105
Outdoor alf lemperatue [°F)

EER

Increases with:

a. lower outdoor temperature

b. higher chilled water temperature
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Cooling Performace Overview

COOLING MODE

-

—N

Daikin Altherma
] heat pump
© outside air ﬁ".l AR {cooling mode)

%
_—ae

temperature
"lift"” temperature
(less is better) "life”
(less is better)

revevVe
' chilled water

Anything the decreases the temperature lift’ increases
both the cooling capacity and EER of the heat pump.
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Conventional Boiler Overview

16 /e ol

indinect D tank
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Application Combination Flexibility

QUTSIDE

outdoor unit

INSIDE

Heating only application - for small loads

Indoor unit

MOTE:

1. Be sure that the "net” pump curve for the internal circulator shows sufficient

fAow and head for the distribution system.

2. Be sure the internal expansion tank in the indoor unit has sufficient capacity

for the volume of the distribution system.

- Pbaixin ac

Tres schematic 355umes an
EXpanEson Lank B contard
within the inckaor unit.

low Lemperatiee
(rglativn ke Mo & Baadd
redquered}
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Application Combination Flexibility — [SFaIKIN AC

Heating + DHW application - for small loads

OUTSIDE
INSIDE

MOTE:
1. Be sure that the “net” pump curve for the internal circulator shows sufficient
flow and head for the distribution system,

2. Be sure the internal expansion tank in the indoor unit has sufficient capacity
for the volume of the distribution system.

25



Application Combination Flexibility — [SFaIKIN AC

Heating + DHW application - for LARGER loads

OUTR0E

MOTE:
1. Be sure that the “net” pump curve for the internal circulator shows sufficient
flow and head for the indirect tank circuit.

2. Size the supplement expansion tank for the volume of the distribution system.

26



Application Combination Flexibility

- Pbaixin ac

Heating + Cooling +DHW application - for LARGER loads

low mnp-eralur:;pace he;;h"a

ROTE:
1. Be sure that the "net” pump curve for the intemal circulator
shows sufficient flow and head for the indirect tank circuit,

2. Size the supplement expansion tank for the volume of the
dstribution System

3. Insulated an vapor seal all chilled water piping, valves,
Tt tings

27



Application Combination Flexibility

Multiple Altherma Systems

ey -r_;..,_% s

v maldd 2etrg
wapite
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comfort with the lowest energy
consumption

To get the most comfort with the lowest energy consumption with Daikin
Altherma, it is very important to observe the following items:

Define possible schedule timer actions for each day by filling out the form
at the end of the operation manual can help minimize energy
consumption.

Make sure the heat pump system works at the lowest possible hot water
temperature to heat the home. To optimize this, make sure the weather
dependent set point {outdoor reset) is used and configured to match the
installation environment (use the available selection and software tool).
Make sure the DHW is only heated up to the temperature required.
Make sure the DHW heating by the booster heater located in the DHW
tank is started 1 to 2 hours before the expected DHW usage (refer to the
DHW heating and booster heating schedule timer programming in the
operation manual).

 PDAIKIN Ac
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Application Combination Flexibility

Zone Heating:
Typical Conditions for under floor heating

LWT B6°F to 95°F (30°C to 35°C) at design
conditions.

Cooling to Prevent condensation temperature can
never be lower than 64.4°F (18°C)

Minimum Water Volume:

Assure that the total water volume, excluding
the internal water volume of the indoor unit is
enough

Min. 2.6 gal for size: 018-030
Min. 5.3 gal for size: 036-054

o

Outdoor Uni
e ——
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Application Combination Flexibility

Zone Heating with Domestic Hot Water

Equivalent Hot Water Volume usage at a
temperature of 104° F, which considered
a comfortable domestic hot water

temperature

31



Application Combination Flexibility

Zone Heating / Cooling with Domestic Hot Water
* Heating: 86 F (30 C) to 113 F {45 C)
(Max118 F (48 C) for heating)
Cooing: 41F(SC)to55F(13C)
= Fan Convectors: 104 F(40 C) to 122 F(30C)

in I
Domestic Hot Water
* Entering water temperature
(not to exceed 122 F (50 C) for
heating and not below 41 F (5 C) for
cooling)
* Entering air temperature of coil
({typically 68 F (20 C) for heating and
77 F (25 C) for cooling)
* Under Floor heating LWT 86 F (30 C)
to 95 F (35 C)

Outdoor Unit

Ppaixinac
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Application Combination Flexibility

Bi-Valent Application

Zones Heating / Cooling with Domestic
Hot Water and Boiler Backup

*Entering water temperature
not to exceed 149°F/65°C for heating
and not below 41°F/5°C for cooling

33



Application Combination Flexibility | Vbaixin ac

Solar Kit Option:
Daikin Altherma when applied SolarPanel
with the DHW option, can (Field Supply)

additionally have a “Solar Kit"”
included that then connectsto a
Solar Thermal solution

Pump Station
{Fietd Supply)

Outdoar Unit

—

Salar Kit Optional
EKSOLHWAVIL




Application Combination Flexibility — [SFaIKIN AC

Thermal Tank Storage
(www.tss-ecx.com)

35



Application Combination Flexibility | Pbaixin ac |

Heat pump + solar input to storage
Direct to load cooling (no chilled water storage)

36



Application Summary

Air to water heat pumps are available for hydronic heating, chilled water
cooling, and domestic water heating.

Both “self-contained” and “split system” versions are available

In cold climates “self-contained” systems should use antifreeze to protect
against freezing.

Life cycle cost can be very competitive or lower than ground source heat
pumps (depending on climate and load).

Can be combined with large thermal storage to take advantage of favorable
outdoor air temperatures and/or off-peak electrical rates.

Keep supply water temperature on heating distribution system as low as
possible for best performance. Suggest supply water temperature at design
load not exceed 1202F.

Keep supply water temperature on cooling distribution system as high as
possible for best performance. Suggest supply water temperature at design
load not be less than 459F.

37



absolute comfort

-
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Thank You

2013 Daikin AC

38



Daikin Altherma™
Hydronic Fan Coil Unit Option
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Hydronic Fan Coil Unit - Overview

For Hydro-Air or traditional forced air
applications, the high efficiency hydronic fan
coil unit can be used with Daikin Altherma to
meet your comfort needs

The Hydronic Fan Coil Unit has been engineered
to provide an effective solution in combination
with the “Low Temperature” characteristic of
the system.




Hydronic Fan Coil Unit - Features

High efficiency and comfort are delivered and allow your application to
blend into the environment using the traditional ductwork for Heating
and Cooling air distribution.

Single A-Coil configured for Hydronic Heating and Cooling
Operation

ECM Fan Motor for improved sound levels and energy
savings

Flexible Installation with Up-flow, Horizontal L and
Horizontal R configuration possible

Factory Installed MERY 8 Filter for cleaner indoor air
(throwaway type)

Minimal Cabinet Dimensions with 1/2" TUF-SKIN Cabinet
Insulation

Option Electric Heat Integrated Fan Coil Units also available
Syr Parts Warranty




Hydronic Fan Coil Unit - Applications | 'Mxlﬂﬂe

With the availability of a customized Hydronic Fan Coil Unit (FCU), your Daikin Altherma
solution can be prepackaged and tailored to suit the needs of your customers.

Whole House - Single Zone

Use an Altherma system for Heating, Cooling and DHW and tie in a matched
FCU for your heating and cooling emitter.

Tie into existing ductwork
Whole house = Multi Zone

Utilize 2 {or more) Daikin Altherma Hydronic FCU's to serve a zoning
application scope and further enhance the overall comfort and energy saving
experience of your customers,

Multi Family Applications

Enhance the concept of the “3 in 1" Daikin Altherma solution for apartments,
condo's etc with a Split System + DHW Tank + Hydro Fan Coil Unit.

Minimize your costs with a streamlined solution for quick and easy selection
and installation.




Typical System Schematic

Key Considerations
1. What type of Fan Coil is required?

What is the best size of Fan Coil for the application?

Is the Fan Coil the OMLY source for Heating and Cooling (i.e. Mo Radiant)

Where will the Fan Coil be located?

What is the best suited water pipe size (and material) to ensure flow and
Pd are within the systems limitations?

6. How will the water piping from the hydrobox be routed to the Fan Coil?

W os W

IB0HB0HB0O8R0H

Fan Coil
Heating /Cooing
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ECM Fan Motor Line

120V Model

No Electric Heat Options
LEMEH EF'.;I;%!?:.:‘TLU
2AMBH FF‘;:;’;;‘::'I'W
08ABH E‘;*:";;E‘:L”IL”
IEMEBH E‘;‘;;’S;':;‘::IL”
SEMEH EF;-;'&?;&:ILU
SOMEH EF;-;';}D;;IE.::‘:ILU

208-230V Model
Various Electric Heat Options (Factory Installed)

) 1BAAEH EF':;L}BL:xTJU
2AMEH EF';“I:"}OL:::IITJLI
J0MEBH EF;T;:;?:::;JU
somer | el
e | cocem)

GOMEBH

EFWTOSDAEVIL
[1825 CFa}




ECM Specifications (120V) VPbaIkiIn Ac

14,300 | N30 | 23400 | 35800 | 4,00 .530

| Ty I [T 1 [T T I [T 1 10
5% ] 7.7 | | L4 |

19 400 | 0 | T | w200 | 47,000

18 | ah | s | 4% | [T | [T

15 ] [T 1 T T I 54 1 13

1 i I ) I 550 [ E) I 180 I B
| Toksl Laterma st Provues (WG] | D" WG Sak, 05" WG e
| it e tting T GETTING [im i) [ *A” FACTDSY SUTTWG | “B SETTING fin Pwie]) | “A” FACTCHY SITTING [ *A™ FACTONY SITTIG | "4 FACTONY

Mster tting [HF) | Ly | 12 e | 14 K |
Pl it ul i
[Reetrical Dt |Wo Dirciric Hesl Dptiank
Power gy | TN
Whsbmees Cirit gt JEA] | . I [ T ] | I T ] i
| ¥4 ] 1% | 1% | [T ] T3 | 1%
| &) 3w B | e IFILE. ] | Al FL- L
1 1k8 | _ o | 18 | Fod .
| 12" 1l T 50N
| LLL USTED POR iTALATIoR W1TH I B L TARARCH DY COGIBLSTARLT RALTE ks
] N P T I T—
| 1 wra | fawad twrat
[T 1T 1 ForFITT] [ HaFiel

1 Consirg Capistity W B o ST (Erslndvng Woted Tivrd ibral BTV DIVETF W Entirog A0 Comeitiomni
2. Waating Cigsscity i banad on 130°F Untering Waser Tamg snd IV 08 [rbeving Air Conditions.
1. Ratfar b drtabed Cinacity Rables For bartie blorvraliin feilaming 1o [he en0ee ovlaring mites Mesneialunt rinDe ded Fir Biow rile, 05 e rnars drind




ECM Specifications (230V) VPbaIkiIn Ac
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Electric Heat Scope

All electric heat options are provided with the electric heat “factory installed”.
Electric heat options are only available for AEVIU models (208-230V / ECM).

Electric heat size is denoted by the final code in the nomenclature structure (i.e.
EFWTO36AEVIU-10 = Factory Installed 10kW electric heat)

Factory Installed Circuit 1 [240/208Y) Circult I [240/208V) Chrcuit 3 | 240208V
Model Numbser Electric Heat
Optians (kW) MCHA MOP MCA MOpP MLA MOp
5 P % e - == -
EFWTO24
10 42138 BQ/50 - — ~— -
-] it 30730

kil
3025
BO/50
GOS0
W5
(o]
SOED

10



PSC Fan Motor Line

Reduced cost PSC Fan Motor option for price
sensitive applications or where ECM
advantages are not required
Single A-Coil configured for Hydronic
Heating and Cooling Operation
Flexible Installation with Up-flow,
Horizontal L and Horizontal R
configuration possible
3-Speed Blower for improved air flow [
temperature control
Factory Installed MERV 8 Filter for
cleaner indoor air (throwaway type)
Minimal Cabinet Dimensions with 1/2"
TUF-5KIN Cahinet Insulation
5yr Parts Warranty

120V Model
No Electric Heat Options
| capacity | Daikin Moss Numbar
o |
2aME Epﬁm“
o E.Fmﬁ:.:lm..
G Eimmu
ABMBH ”;';’m:'“
. GOMBH ":::m:'"
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Dimensions

Horizontal convertible Drain Pan

Coil Connections

34" Nominal, Sweat (18,24,30,36)
1% Nominal, Sweat |48, 60)

EFWTOd4 [inclading 018 Canfiguration) 18 2 Bx20x1
EFPWTO34 Including 030 Canfiguration) 18 2 Weddx
EFWTO48 17 ' e 251

S

EFWTOG0

Mx25x1




Field Configurable

~FIELD SOFFUED
SUFFLY DUt

| = PR INTRY DFTIONS

o LOW VER TAGE EMTRY
OPFOMEE Sy

-
HRETOHT L, FOATTION
LEFT

COMDERATE DAAM N

By ?

FLTER ACCERS = &/
AL s
RETURN PFLEHUS

SAEHTICAL POTION
COMBENTATE DHAM

AIR FLOW

3-WAY AIRFLOW

! I_.._._-. O ]
(STANDARD HORIZONTAL POSITION)

AlR FLOW

(ALTERNATE HOREZONTAL POSITION)
{FIELE-CONVERTISLE)
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Control Wiring Example

All Fan Coil Unit Models — No Electric Heat

Fig. 9-4 1 Stage Heat / 1 Stage Cool Thermostat
W1 W1 | Cot st L4 @
W2 ﬂ_ e | e amidiitat I
Y1 Y1 i
Fan Cod ]
S S Low Voltage '
R i} Connections
C Cl = I j& NO 2-way valve
Thermostat ; | fieenote 1}
Fan Coil Ll Altherma Hydro-Section

PCE Connections

X2M Terminal Block

heating circuits need separation. [i.e. under floor

Note 1: 2-way valve is only needed when indiidual %
heating to fan coil only cooling)

MNC 2-way valve
Jie note 1}

Refer to installation instructions for further details

AT
(o Ealld
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Performance Tables PbAaIkIN Ac

Heating Mode — All Model Types [ ]=specific to Nominal Unit Sizes
pravg o | 72 WTUR @ £ Water T - = : BTLH @ Entering Wates Terp.
model | cm [l | UL | wooor | sost | vinee | s | azor | wmer || G PRRR Rl ) o | san | ase | ansen | am0en | smne
6o I ss | o5 | 2z | 26 | 203 | 326 | wa L
goo [ as [ ss | yas | 2 | 25 | 2e2 [ mas | ma pannch ey | peuo- | aiy | ER0 U gad ) BED | R
oV as T s [ 20 | ppa | 263 [ 307 [ ;g | Moo | RS pad P | as gl LJal LSS | ey |
oo | as | vy | 2a0 | aav | mes | 296 | ms THFTERTEETAN TR YE TN
o [ as | a5 | 171 o FTH T ms 1 Jonire L aed L an) L 4Tk LB L FR) L 60 |
ety 16 | as [ 160 | w7 | na | M3 | 3wy | ma ol :‘: LI )L :5: LR BRI
ap | aa | 151 | s | ;1 | zae 1 | 178 | |ovwrnis a2 :: g: ﬁ‘ ;1 2: :': &:.
| 14 | 351 | 4 Y
%o | a0 35 } jaa | JES 1 103 1 Jir | gei | p65 | oo 5o | za | s | 4 | a1 | azs | w7 | sze
20 | 13 | s | 157 | 379 | 3 | x4 | My T H BT E TR ETE BT ETH TR
LI 44 1132 %4 178 El 0 M2
%0 | 83 | 360 | w08 | 87 | sy | aas | 4r7
Wpltlid LAl L ws LIS Lie L N2 LA soon| 50 | x| 34y | wa | wie | san | 423 | ass
1.2 13 119 1% 1529 1id 199 119 T 18 [TE] T 11 TTT
ETRETHEIEE N TEEFEETY S 16 125] 4k | =is | W s | 7ar | ;i
12000 45 | w0 | 260 | o5 | saw | w3 | ans | are N T I O T R i S
:" Ll gan i g} o Lo | My | ay TOl 43 | 402 | 46% | 536 | 003 | 670 | 737
0 1A% | ¥l | ¥y | K4 18 A1p | 458 | 1ol s | s E_; [T ﬂu ETHET
10s0 | 45 | a6 | raw | s7s | we | sie | wen | aas soo |00 | 7w | azy | ey | skd | 6% | ms | o7e
— Ao | oas | ¥ 158 133 ILI__E.I__'IH_“ o Jay | pen | s | 533 | son | e | 733
4 | 34 fik] HE i SiE 353 7 a0 | &5 | ma Y] 1.3 3] [T M
s0 |30 fps ] o0 T oaa [ sa7 | a00 [ saa | w7 woo| 70 T an [ 6w | w30 | apa | 553 | 61a | 676
20 Jom | 173 | o | 229 | 258 | w6 | ms 50 | 74 | 346 | w3 | #63 | 919 | 78 | na
i 14 154 a1r 48 s o M Ty (1) JE gy i S i [2%]
mo [ ae | g5 | 377 | g07 | za7 | 26% | 96 | mas woo| 70 | 4y | saz | =7 | aes | w0 | 556 | s
20 Jor| 154 | 17 | o8 | 20 | 356 | m2 S0 [ ra | 9 | wea | a7 | av1 | 523 | sve
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Introduction

The following explanation is for the Daikin Altherma selection
and simulation software....Version 3.9.0 onwards.

The software is tuned to make “mono-energetic “ selections

Each tab in the program has handy “callouts” defined by &)
, use these by clicking for additional information.

Be sure to utilize the most applicable LWT range for Cooling
and Heating as required for the application.
If there is flexibility on the LWT requirements

(especially for Fan Coil Units), make sure to put the minimum
LWT that is possible into the selection settings.




Open Program, Accept Disclaimer | 'MKI!MQ_E“ |

% DICLAIR USE OF SOMTaRt
| Please read through Beeie conddront of uie carefuly &

Tttt Defmnt sl ponditiond Aie b Bnding iegel gecemint [ Agreenent’) Belwien pou
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T ubn Bhe Seftwary you must Bgind 13 Be S3und by The lemi and congition of the

| pandliend of use. I pou 88 N1 BGIHE W & ERELE CORGRNING Of Lrie, net
mhm:rnww.w - |o sﬁmhlmtEm |

Usage prowhion
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Check for Version Update

- .
Iy wher

Wrloama b3 the Daikin ARherms Semulstor progran. Py

| Fhin program leti poo Sownlond opgrads mrient from the Troaw [ L
'o Ietemat : - gt L ey
To oo foe svidabie wggresel Now, Thiase The Damion Sl PR Gt
[T T e
P looi Fee dvioldBle g3t 01 B B 18045 D, iR3aLe The EL&I 'n‘
Abtagl Sommand if B DrogIam's main 1tnten. Then [TT——

thaaae the Upgiads bution m the Abdut wreen i X s .

1 T 1]

¥ bmuyy show [Rit meiisge whin Eaing the progiam

= e

€D Click to check for updates version

€} Click to see if any updates are available for download
€} If update is available, version number will be shown here. Highlight the available version
ﬂ Once highlighted, click Download Selected Version to refresh your copy of the program
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Daikin Altherma Simulator set-up (prices)
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Daikin Altherma Simulator set-up (electricity)
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Daikin

Altherma Simulator set-up (night setback)
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Daikin Altherma Simulator set-up (calculation)
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Daikin Altherma Simulator set-up (gas)
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Daikin Altherma Simulator set-up (fuel)
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Project Enquiry Fields (must be filled

in to com

Heating Ambient
F Default

nand make a
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Equipment Selection — Defining the settings

mﬁ: A 1 € Input Conditioned Surface

Repuarad capacty

wesng (@)ETum 000 | cooeg UM € Fequired Heat/Cool Load

Agrplhe ki Ortmsingonly (3 Hest g {Based on Load Calculation)

Heat ey wohiden n R ——— -

e ﬂ Select Application Type — Heat only or Heatpump

a Srystem Lok

LA Stk LS8 - €} Heating Solution ( Select System Configuration

D .ﬂ"’" I Cog. M e from Drop Down Menu)
i 12 o SRS, s et

L ot X Nehy * @ Select system layout (Split or Monabloc)

ﬂmtmm [ ves Dl

@ Input the water temperature range
{Based on Heat Emitter type and Load Calculation)

€ Power Supply

€} Optional Domestic Hot Water

14



Equipment Selection — System Configuration

[T T E M
Condborad nelecs it (500 1 Select system configuration
Regured capacty (From drop down menu)
Hiegtineg T 24000 |6 ol BTk D
feplcation Otestrgorty St pumo For Mono-Valent and Mono-Energetic
Pt ssbbon i dsb b - : - e
e application, Select Daikin Altherma only as
Syshams iyt an aption
Laqeing waler bemparshr® Il st plar
Meatrg  Mn Plw0 | Codeg e a0 For Covalent Select Co-valent
Lty (B e, [ (Electric Heat is considered at this time only) &8
Powess wapoly 230% hph - s
Dusireeslic sl wealer 1% ves Ot

For Bi-Valent application Select Bi-Valent and
specify which fuel is to be used

15



Daikin Altherma Simulator System Configuration

Design conditives Daikin Altherma only
B osontertin  wrfzn [Mono-Energetic Configuration) Selection
B capaity
tesrg  EMMZEG & ke A0 | | €9 Input Conditioned Surface
£ restcaton Mg anly ) Hest puanp
o ot * | € Required Capacity (Based on Load Calculation)
Syt Lyl Liwe Yo« Cubibcr freinr - o
LA :E,,M L.;..... € select the Application :'31
o ™ vm G u_ i (Heating only or Heat pump) :4;"},
Hax, F 1IE0 Haz, F 450 |
I 2 1k - @ select system layout (Split or Monobloc)
a Domestic hot water vi'fien ol ]
(5 ] Input the Leaving Water Temperature range
(Based on Type of Heat Emitter to be used) -
8 |
@ Domestic Hot Water |
owest permitted Temp for O/D Reset Function
sign Temp for Desig :
(Set Same Value) based on Heat emitter type

16



on for “projects in Mono-valent

uration™

€} Set the "Minimum % covered by
heat pump” to 100%.

Simulator results will only show
possible solutions that can meet the
entire requirement with heat pump
anly (no back up heat)

ﬂ Go to preferences menu, switch to |
the “calculation parameters” tab.

o b | Rmeiy ] 5 Gonpie | 0 et it | £ mipasty
Y o gnr gy e |

B R [T e P, [ ———

e N T S —

T R et P TU—

CHT Ry v | meii | eey |y | St e s ot | o i

Loy ety
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i e e T
trrie e e
iy wn-:ﬂ P Sy S
o e A ——
P ——— T —
- ot ol #anc e
- by N ot '
OO e e 50 L Ll

ey s e

L

i

LT

i
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System Configuration

Covalent, electric Configuration Selection
Input Conditioned Surface
Required Capacity (Based on Load Calculation)

Select the Application
(Heating only or Heat pump)

Capacity of Electric Boiler or Element
(kW value is shown as reference)

Select system layout (Split or Monobloc)

Input the Leaving Water Temperature range
(Based on Type of Heat Emitter to be used)

@ 090 © 00O

Domestic Hot Water

18



ety € rwilbis

e Bivalent (Gas, Fuel, Electric) Configuration

Bequred capanty Selection
al“lﬁ BTS00 g Cioolrg BTG | 2000
D rovcation Crestngorky | Cliestoume Input Conditioned Surface
I
Haat sourte capacky DU 10000 :-“"T Required Capacity (Based on Load Calculation)
suminet (5 L *

Linrg vt hesnp ahure T I
'ﬂ Healing M, F WD Coclng | M F 410
Hax, *F |05.0 I HMax F #5080

Select the Application
(Heating only or Heat pump)

Frosses upply ZH¥ g I =

0 vttt G _ G Capacity of additional Heat source system

(Where applicable — kW shown as reference)
Select system layout (Split or Monobloc)

Input the Leaving Water Temperature range
(Based on Type of Heat Emitter to be used)

@ 990 © o0

Domestic Hot Water

19
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Equipment Selection — DHW Selection

1

Define if Solar Kit is needed

Choose DHW Tank size from
drop down menu

Define DHW Consumption
from drop down menu or use
the custom profile option to
manually enter daily
occurences of each type of
hot water usage.
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o

Indicates the optimized system per priorities
set in the preference menu (Efficiency, Cost,
Redundancy)

(if acceptable, then add to Basket)

__[Blank) = optional & valid solution

to why a selection is not permitted

N @ Select check box if you want only valid solutions

5 Reference Equipment layout (Altherma Only) ]

& Heating and Cooling Capacity Dimensioning

X the option is not Valid, Click to see message as §

i ;.:'
L

i
|

21



Equilibrium/Balance point or
temperature

Design Condition, Capacity entered for
the selection

BUH capacity (Backup heater capacity):
The nominal heat generation capacity
of the electrical backup heater

- - HP capacity (Heat pump capacity):
= fa ¥ .7 H H
i e iida T B The |:nltegrated heat generation
Sesmcnal 0P 18 (1150, tpacn haatrg -1 87 | 34000 BTLEH capacity of the heat pump
Tkl thawmal wrargy $R0T1081 BT (2] Egulbrim/Balarced pord 677 | 20400 BTN
A, gpsiem has eoied 1900
dion il solon: Seascral (4 System capacity: Total heat generation capacity of the system, Le. the sum of
heat pump capacity and heater capacity. Below the equilibrium point the
system capacity is the capacity of the additional system (gas, fuel, electric).




Equipment

Selection — Results graphs

[ [ ————

1 A Variety of Result Graphs Can be viewed 2
(From drop down menu)

X

&

— .__.}-

im B o 3
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Equipment Selection - Solution Basket (1)

J i O i i W g T P

[FY U Y S————

o | o B, e | ' | v g, v Latrn it | gy

IRGEMELR  (REERR  THWRSLLR S TS S

Bl N Chsbe  §

WO ] B

Multiple options can be included to allow for
“options” of systems to be reviewed, or to

serve larger requirements where more than 1
Altherma system may be needed

S arEnd

LT
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Equipment Selection — Solution Basket (2)

P T e e
B T e e e P p—.

i, Sheey SRR Eini e

] [T

Click to add options
to your selection

te= ==
s

¥ o

b D e Pt
i sy
= i Wy S
ISRl gt ) bt BB - i
tRarwe Fime Pt Py

e
F e ] TN | WU | A e ]
T e e

[ —T )

[T p——

e T
0 GEANEs SN GPN ENEUIU (MO SFERws

VR U T T S

+ Options can be
added for Outdoor,
Indoor (hydrobox)
and DHW Tank
Std options are
already included and
cannot be removed.

« QOptions show on
report material list

Vi e s b s e
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Equipment Selection — Creating a report

D T Lo [ e Y M ——

I Vo) e p——— P g oy ST SN

Sl vamn Tepmpa'nd) it sy T i

1 Customize report with supplier contact
bomen fommpa details, logo etc

T
PP —
B Gpmtan - 2
- franmycatni

Create report, report is in rich text
format (rtf), when created, save as
word doc (this makes a smaller file size)

¢ g £ pmern

i Select contents for report

4 Select “Field settings report”
In order to include the recommended field settings based

on the Altherma simulator inputs for the selection

26
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= WIMITTN=T T Wi

a previous project

s BT o Click Open and navigate to
P g location the previous project

Rt g sy s b

= P— = :
PP - P was saved
B Bt b i B i 0

* JH—

¥ Pant iyt

e e

Daikin Altherma selection
[ v | [ —

files are saved with a .das
file extension

Fda —ir bl - P et
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D R L L

Click Save As.. and navigate
to location desired to save
the project

Daikin Altherma selection files
are saved with a .das file
extension and a selected save
location will be remembered
for future use

29
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Tips and Tricks

Selection for “projects with multiple Altherma systems for the same building™: -
Define the breakdown of the total space.
Decide how much sg/fft and load each Altherma system needs to satisfy.
Select each system based on these break out parameters.

Add each solution to the solution basket and then create a report with all solutions
included.

Selection for “projects with multiple Altherma systems in multi family applications”: -
Determine reqguirements at a "floor plan” level.

Create individual files for each floor plan, and name f save as with a filename
indicative of the floor plan (i.e. Condo-1BR-800sqgft)

30



What if you need assistance 2 IFDAIKINAS

If you have any needs or questions, please contact: -
althermai@daikinac.com
Or
Your Residential Solutions Sales Specialist

We are always happy to help!
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1. Solar technology

[ 2. Solar panels

E 3. Low Temperature solar system ]

4. Conclusion




Solar Energy - Irradiation in USA

An abundance of Solar Energy is available throughout the U.S.

Concentrating Solar Resource:
Chirect Normal







I'I' P .‘l'
Solar Energy

Thermal solar panels: takes up more
than 90% of the total solar market

Hot water preparation

Space heating
District heating

Industrial applications

Photovoltaic solar panels: to produce electricity -~

A

R
At
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T
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Solar Energy

Use of solar energy is categorized into two applications
Electrical use:

Photovoltaic

Thermal use:
Solar thermal makes up more than 80% or the solar energy capacity installed
worldwide ESTF Soim Trermasl oo Pan b urcgs

Hot water preparation, Space heating
District heating, Air conditioning, cooling
Industrial applications
90% of solar thermal market volume in small residential sector in EU

Key benefits of solar thermal

Inexhaustible (Finite) - Reduces the dependency on fuels
Saves CO? emissions at low costs - Curbs urban air pollution
Reliable renewable energy source - Immediately available




Solar Thermal

Solar Thermal Systems

Matural flow system

the water tank is also mounted on or under the roof, above
the collector. This set-up makes it possible to use gravity for
circulation,

Forced circulation system

Typical in Morth
America

Typical in Asia

Hatwral T sywbom Forosd choulatlon system

Bometic kot wster Solar Combd - Not water and space heafing




1. Solar technology

2. Solar panels

E 3. Low Temperature solar system ]

4. Conclusion
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Solar Thermal Technology — Heat Collectors

armEnd

Unglazed collectors

Flat pate collectors Vacuurn collectors

Productive More expensive but Obtain low temperature
Easy installation obtain higher (for pools)
temperature adapted Much cheaper ,-;_:'.4
to cold climate s
Industrial applications f,l
= |




Differences in Collectors and Efficiencies

Swimming pool heating
Home water heating
Home heating

SOUNCE
Dewutsche Gesellschalt fir
Sonnenenarge oV,

10
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|
[
Heat absorbant selective layer Ei
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Energy input
Direct irradiance

Diffuse irradiance

Losses
Reflection
Heat radiation

Convection

12



Types of Collectors — Evacuated (Vacuum) Tube (Heat pipe)

\ i
"

Collector

Evacuated Glass pipe
“low iron glass™

Absorbor (copper) pipe with
coaled fin

| Condensed liquid “falls™ 1o |
the battam .

13



On-roof installation

The solar panels are installed
above the roof covering.

This is a simple and fast
installation method.

On-roof installations, cover 70% of the
total market

In-roof installation

14



1. Solar technology

2. Solar panels

3. Low Temperature Solar System

| 3.2 DHW tank |

| 3.3 Operating principle |

[4. Conclusion
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Third party solar panel,
Experience with 5 brands so
far such as:

Buderus, Sonnenkraft,
Wagner, Junkers and Isofoton

Daikin solar kit EKSOLHWANJU
: connection of a solar collector
tandard 1 coil tank

Third party pump
station

f '.'.*l-:!{ I -H;‘;;:q\“fj'in

* Hot water ‘!i 4

solar kit

waler

Cold water IN

16



1. Solar technology

2. Solar panels

3. Low Temperature Solar System

I 3.1 System Overview I

3.2 DHW tank

I 3.2 Operating principle I

[4. Conclusion

17



Daikin Altherma DHW Tank Options

Stainless steal EKHWS

, -

—

k__ e
PUR insulation (Polyurethane) X

3 kW booster heater

3VJU ;1 x 230V

Including 3 way valve

Daikin Tanks are ETL Certified
Tank complies to state of MA requirements
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Stainless steel LT DHW tank
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Maimurs Cvarcurrent Protection (MO
Maiprial pulsice caing
Color )

Emgty waight

Mate: 3-Way Vahe s factory included with the Domestic Hot Water Tank for field installation

» »|F|F 5 FIE 5T 3:;'&;
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L

EXHWSOS0RATVIL
518

185 (5}
145
158

45 38

27
B
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T
m
208-230N 1 PhVBH:

63

Stainless steed (DO 1.4521) - 316

9

Epscory-coated mid steel
Meiral white

| 4590 x22 2732 £ 22 17032 | 63 x 22 372222 27032

1208
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Pressurized solar system

Maximum three solar panels —
per DHW tank Wy

Solar panels
Flow piping |
Return piping

3 way valha
Space heating -1
Non return valve ] %%

1y, : DHW sensor for indoor unit 1 '1'7"'_1 .

T S

: DHW sansor for solar Controller g
;u;nl:mllar “_E'EF
t, 1 solar flow tlemperature sensor ] i
1 ¢ solar return bemperature b
sENSOr
. By @ solar panel temperature

sansor A .
b [ [

- A
i

-
-y

Piging | BRSO x =
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Heat exchanger

Pump

Water cirouit

Ambient temperature ::a:
in.

Power supply intake
Dimersions (Net)

| max.inet temp | °F (*C}
heat pnchangs
| capacty. )

Bemperature
| difference AMTD) |
| Mumber of speeds |
| Power input

Piping connections [

| darmseier

(1

| psi

in.

EKSOLHWEBAVIU

220(110)
1,400

344 FRSP
9505
380)
208-2 30V PHEOHZ
" from Indoor unit
30132 12x 10 132
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Daikin Altherma Solar Kit - Overview

The solar kit is mounted on the outside of the domestic hot water tank
The solar kit is a heat exchanger
It gets his heat from the glycol cycle which is running from the solar
panels to the solar kit

It delivers his heat to the water cycle which is running from the solar
kit to the hot water tank
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Possibilities for Heating DHW

Heating of the domestic hot water is possible with the heat pump,
the booster heater or the solar panels.

Three possibilities:
1. Heat pump (possibly in combination with booster heater) OR
2. Solar panels (possibly in combination with booster heater)OR
3. Booster heater

Note: heat pump and the solar panels can not be used for heating at
the same time.

The decision between these three possibilities occurs automatically
with the Altherma 'Solar priority mode setting’ depending on the
current conditions (availability of solar energy indicated by Solar
Thermal controller).
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Solar Priority Mode Setting

set.

1. [C-00] = 0: Solar operation has priority

2. [C-00] = 1. Heat pump has priority

A typical controller measures 4 temperatures:
1. DHW temperature tg;

2. Solar panel temperature t,

3. Solar flow temperature t,,

4. Solar return temperature tg

energy is available or not via potential free contact (BSK)
Altherma follows automatically a decision flow, depending on:
1. Awailability of solar energy as indicated by the controller
2. Priority mode setting

=> Decision calculated concerning the heating mode

Two different types of solar priority mode ([C-00]) operations can be

Based on these temperatures, the controller indicates to /U if solar
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When Solar Priority Mode Setting ON ([C-00] = 0)

Solar energy available
1. Solar kit will operate (no booster heater)

Solar energy not available

1. Heat pump will operate if;
DHW T I/U = heat pump ON termperature
Allowed by schedule timer
Highest demand towards the DHW

2. Booster heater will operate if.
DHW T I/U = booster heater ON temperature
Allowed by schedule timer

Booster heater delay time over
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When Solar Priority Mode Setting OFF ([C-00] = 1)

Solar energy available

1. Heat pump will operate if:
DHW T I/U = heat pump ON temperature
Allowed by schedule timer
Highest demand towards the DHW

2. Booster heater will operate if:
DHW T I/U = booster heater ON temperature
Allowed by schedule timer
Booster heater delay time over

3. Solar kit will operate if:

DHW T I/U > heat pump ON temperature
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When Solar Priority Mode Setting OFF ([C-00] = 1)

Solar energy not available

1. Heat pump will operate if:
DHW T I/U < heat pump ON temperature
Allowed by schedule timer
Highest demand towards the DHW

2. Booster heater will operate if:
DHW T /U = booster heater ON temperature
Allowed by schedule timer

Booster heater delay time over
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Solar Priority Mode Setting - PpbaIKIN Ac'

To avoid shortage of domestic hot water in case of
1. Solar radiation is very weak

2. Solar radiation only became high shortly before domestic hot water demand
is expected.

By default: heating of the tank by the heat pump has pricrity over heating by
the sun ([C-00] = 1)

This default setting can be changed to "solar priority ON' ([C-00] = 0)

When solar heat becomes available: water heating by the heat pump will be
(if busy) interrupted and taken over by the sun

Recommended: keep the mode setting in 'solar priority OFF' ([C-00] = 1)

==> heating of the water by heat pump and booster heater will be limited
to the minimum required

==> solar heat will be stocked in the domestic hot water tank to the
AT
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Stagnation of the Solar Thermal Panels

At periods of high heat input and low demand, the absorbed heat can no 3
longer be stored in the DHW tank.

Steam can form in the solar collectors

Once steam has formed, solar panels can no longer operate (no more
circulation of fluid is possible due to vapor lock)

Controller may indicate error, due to minimum flow not being
reached at startup

Solar panels need to cool down, so that steam can condensate.
Controller will try again after two hours.
Expansion vessel should always be installed lower than solar panels

Stagnation can be avoided by correct selection of panels
(avoid over selection)
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Reduction of energy cost
Lower indirect CO2 emissions
Complete renewable solution package
Infinite source of energy

Answer to political legislations
Visually attractive solutions

Easy installation

VPbaIkiIn Ac

#auly el
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"DAIKIN

altherma

Daikin Altherma™
Use as an Auxiliary to a Solar Thermal Solution
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Why use Daikin Altherma in a Solar Thermal Application?

All Solar Thermal solutions need some sort of "auxiliary” system that can produce hot
water in the event that there isn't sufficient Sclar energy available to do so
Excerpt from OG (Solar) Standards: -
6.1.1.4 Auxiliary Water
Heating Equipment a backup system shall be provided such that the combined
system will provide the same degree of refiability and performance as a convenlional
system. Auxiliary (non-solar) water heating equipment shall be compatible with the
solar systern heat output, temperatures, flow rates and fluid types.
Auxiliary equipment shall be listed and labeled by a recognized third party listing
agency.

6.1.6.11 Piping System

The piping system shall be provided with valves which can be closed for

the purpose of isolating the solar hot water supply system from the auxiliary hot
water heater, thereby permitting operation of the auxiliary hot water heater when
the solar hot water system is inoperative or being serviced,

6.5.2 Auxiliary System
Interconnection of the auxiliary system to the solar energy system shall be

made in a manner which will not result in excessive temperature or pressure in
the auxiliary system or bypassing of safety devices of the auxiliary system
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Daikin Altherma when
applied with the DHW
option, can additionally

have a “Solar Kit” included temssmun

that then connects to a
Solar Thermal solution.

it Option
HWABVJU
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Why use Daikin Altherma in a Solar Thermal Application?

The Solar Thermal system then considers "Altherma” as the
auxiliary source to create hot water and only creates hot water via
the Altherma Heat Pump, Backup Heater and Booster

Heater, when the solar thermal system cannot meet the demand
due to lack of solar energy.

The Daikin Altherma DHW Tank CANNOT work as a standalone
device. It MUST be connected to a Hydrobox, which in turn
MUST be connected to a Condensing Unit. As such, the
“auxiliary” for Solar Thermal in this instance is the entire Daikin
Altherma system.
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Solar Thermal Scope Qualification for Federal Tax Credit

Solar Thermal installations are subject to Federal Tax Credits, BUT
must meet or exceed the following requirements: -

How 30% of the cost (including installationflabor costs), with no upper limit.

much:

Timing: Tax credit in effect in through 2016, Must be installed in a home you own and
use as a residence (no rentals, but second homes gualify) between January 1.
2006 and December 31, 2016.

Details: At least half of the energy generated by the solar water heater (“gualifying

property”) must come from the sun.

Homeowners may only claim spending on the solar water heating system
property, not the entire water heating systemn of the household.

Equipment must be certified for performance by the Sclar Rating Certification
Corporation (SRCC) or a comparable entity endorsed by the government of the
state in which the property is installed.

The water must be used in the dwelling.
The credit is not available for expenses for swimming pools or hot tubs,
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How are Solar Thermal Solutions normally certified?

Solar Thermal Solutions can either be certified as OG100 (Panel,
Pump Station Only) or OG300 (Panel, Pump Station plus Tank
and auxiliary DHW creation power supply — normally electric
resistance or gas).

The OG certification is done through SRCC.

For Energy Star, you have to achieve OG300 — this is no good for
Altherma is no Altherma + Solar Thermal solution is certified.

For the Federal Tax Credit, SRCC is stated, but OG100 or OG300
is not specified
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How are Solar Thermal Solutions normally certified?

At the state level, it's a mixture of needing to be OG100 certified
ONLY, either OG100 or OG300 certified, or QG300 certified ONLY for
Solar Thermal solutions to be installed as follows: -

AZ GA, CO, IL, HUD, NV, OR, TX - OG300

DE. CA, LA*, MD, MN, NM, NC*, WI, DC - OG100 or OG300

HI, PA, UT, VT, WY — OG100

As such, if states permit OG100 certification ONLY, then Altherma
could be the auxiliary DHW solution, and as such could be eligible for
the 30% Renewable Energy Federal tax credit.

The basis of this is that Equipment and Installation Costs are
included in what can be claimed and Altherma becomes part of the
necessary equipment and installation.
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Work with your customers and advise
them of the added benefit of matching
Daikin Altherma and a Solar Thermal
Solution.

Utilize the Manufacturer Statement
prepared that helps summarize the
Solar Thermal requirements and the
relationship to Daikin Altherma.

Many Solar Thermal providers exist, but
Daikin has experience matching with
Buderus, as well as others.
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Frequently Asked Questions

Is Altherma certified for a Tax Credit?
No — Altherma is NOT recognized for tax credit directly.  This presentation and the
manufacturer statement provides guidance as fo how Altherma can be utifized in a
Sofar Thermal application, and serve as the ‘back-up or auxiliary” system to the
Sofar Thermal equipment for creating Hot Waler.
How do | promote this to our customers / contractors?
Explain what "IT” is — i.e. guidance of how Altherma fits info a Solar Thermal
application and how Tax Credits, by means that the “Installation Costs” are efigible,
could be possible.
Why should | promote this if its not a definitive statement?
Based on all the tax credit criteria and supporting documentation of fact, this is a
real opportunity for Altherma and it should be informed to customers, plus it results
in a more energy efficient installation than using straight electric or gas as the solar
thermal auxiliary system.
Have any customers been successful in receiving a tax credit, including the cost
of their Altherma system to date?
Yes — Daikin are aware of 4 fo 5 homeowners who purchased Altherma tied info
Solar Thermal application in 2010, were successful in claiming the tax credit,
including the Altherma costs as part of the installation, when they filed their 2010
refturn.
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References for further information

Resource Websites
http:/iwanw. dsireusa orgfsolarfincentivesincentive cim?Incentive Code=US3TF&re=158ese=1

hittp:/iwww energystar govliindex cfm?c=tax_credits.tx_index

http:/lenergystar supportportal comiics/support/default asp?deptiD=23018&task=knowledge
&questioniD=189345

hitp:Venergystar. supportportal. comfics/support/default. asp?deptiD=23018

Certified Products List (downloads as PDF)
hittp:fiwww energystar. govlindex. cfm ?fuseaction=solar_wheat display products pdf

42



absolute comfort

-

-~

Thank You

2013 Daikin AC

43



	0. Book Cover - Daikin Altherma
	1.. Daikin Altherma - Instructor Introduction Product and Applications 01-2013
	2. Daikin Altherma - Daikin Introduction 01-2013
	3. Daikin Altherma - Background and Introduction 01-2013
	4. Daikin Altherma - Solution positioning in the market place 01-2013
	5. Daikin Altherma - Overview of Hydronic Heating and Cooling 01-2013
	6. Daikin Altherma - Key Technology 01-2013
	7. Daikin Altherma - Performance and Spec 01-2013
	8. Daikin Altherma - Applications 01-2013
	9. Daikin Altherma - Hydronic Fan Coil Unit Option 01-2013
	10.  Daikin Altherma - Selection_Simulation Software 01-2013
	11. Daikin Altherma - Solar Thermal Overview + Auxiliary Use 01-2013

