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Ecoforest, who are we? l
An innovative manufacturer

Ecoforest is a leading company in the design and manufacture of sustainable and efficient heating systems,
specialized in biomass and heat pump solutions.




Ecoforest, who are we? l
An innovative manufacturer
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BIOMASS
Pellets stoves
Wood stoves

Pellet boilers
Wood boilers

AIR SOURCE
HEAT PUMPS
Domestic Range

Ecoforest, who are we? l
Product range

GROUND SOURCE
HEAT PUMPS
Domestic Range

High Power Range



01

EUROPE

Three factories

Important presence in all
markets  through local
distributors

Ecoforest, who are we?

02

AMERICA

Own brand and product
range adapted to the
market

Our activity l

03

AUSTRALIA

Products certified for the
Australian market with
local distributor



Ecoforest, who are we?
From the fire to the air

Launch of the ecoAlR range and
ecoSMART energy managers.

3rd generation ecoGEO.

First European distributor of pellet Launch of the new range with R290

stoves and First Spanish pellet Construction of the New HQ- refrigerant.
manufacturer Porto do Molle factory
Ecoforest Foundation Foundation of the Ecoforest Geotermia. Release of the Ecoforest PRO, with
1t generation ecoGEQ heat pumps. R290, natural refrigerant. The
First heat pump with Copeland Inverter world's only ground source heat
technology pump with R290 as refrigerant
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Milestones l
A short but intense history

‘ 1" Ground source heat pump with Inveter Technology and active cooling for by reversing the cycle

‘ 1" Heat pump with hybrid systems control integrated (ground, air, water...)

‘ 1" Water-water heat pump high power range with inverter technology and active cooling by reversing the cycle

‘ Cascade management with maximum efficiency (exclusive)

22 generation of Ecoforest Inverter heat pumps

O ©COFOREST




Milestones l
A short but intense history

ecoSMART energy managers, patented technology for hybridization of our heat pumps range ‘
with PV installations

3" generation of Ecoforest Inverter heat pumps ‘

1" Air source heat pump Scroll + Inverter + EVI whit FLASH TANK technology

17 Air source heat pump that reaches 20 kW of thermal power and it is available in single phase

Release of the ECOFOREST PRO, with R290, natural refrigerant.

@

:
—

1? Water-water heat pump with no restrictions installed indoor ‘ [I |

0 ECOFOREST




Milestones
A short but intense history

1" Ground source heat pump with R290 as a refrigerant up to 16 kW
without restrictions to install indoors.

EST
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Europe

On 5th October, the European Union released a political agreement, which introduces a full
ban on small (<12kW) monobloc heat pumps and air conditioning that contain F-gases with a
GWP of at least 150 starting in 2027, and a complete phase-out in 2032. The agreement is to
reduce fluorinated greenhouse gas emissions and fight global climate change, which is an
important step towards the climate goals.

US

The USA has announced measures that will limit new air conditioners and heat pumps to
refrigerants with a GWP of 700 and supermarket systems to a GWP of 150.

Australia

From 1 July 2024 the Australian government will ban the import and manufacture of small air
conditioners using refrigerant with a GWP over 750

0 ECOFOREST

R290 as a refrigerant
Worldwide situation

. Cooling Post
Europe agrees F-gas deal

EURCPE: The European Parliament and Council has reached a provisional deal which
will see specific bans on the use of HFCs and HFOs and a

5 oct 2023

B cooling Post
USA takes first big step to cut HFCs

USA: The USA has announced measures that will limit new air conditioners and heat
pumps to refrigerants with a GWP of 700 and supermarket...

7 oct 2023

(D Climate Control News

Phase down bans impact heat pump sales

Australia is experiencing a surge of heat pump sales that is expected to continue at
least into the mid-2030s as heat pumps continue to...

3 oct 2023




R290 as a refrigerant l

Regulations

EN378 STANDARD

A European standard specifying environmental and safety requirements for refrigeration systems and heat pumps.

A It has been in force since 2008 and directly impacts the design, construction, installation, operation and maintenance of refrigeration systems in
the European Union.

A This standard defines 4 different systems depending on where the refrigeration circuit is situated.

A ecoGEO* 2-10 PRO and ecoGEO* 4-16 PRO shall belong to category IV as they are equipped with a forced ventilation system.

There are four classes of location for refrigerating systems

Description

| The refrigerating system or refrigerant-containing parts .
are located in the occupied space.

Il All compressors and pressure vessels are either located in a machinery room or in the
open air. Coils and pipework incinding valves may be located in an occupied space.

1] All refrigerant-containing parts are located 1n a
machinery room of open air J
located in a ventilated enclosure.
() ecororesT




R290 as a refrigerant l

Regulations

EN378 STANDARD

A The standard tells us that for category IV the refrigerant charge cannot be higher than m;

A mjyis calculated as follows A | my = 130 m3x LFL* Flammability | pccoss Location dassification
class category I I I v
Human According to C.2 and not more than the greater
A Therefore, my it is a value of 4,94 kg comfort of m: or 15 kg et
a Below Only sealed systems: more
oOther und 20 % x LFL x Room volume and not than 5
applications = more than 1 kg kgt
Ahove Only sealed systems:
. . und 20 % x LFL x Room volume and not
Conclusion according to EN378: = more than 15 ke Mﬁ:r\t
3 Human According to C.2. and not more than the greater charge not
comfort ofm: or 1.5kg Not more than
A The maximum refrigerant charge for the equipment is 4,94 kg " Below | 209 LFL ~ Roomvolume and notmore | 2o L
Other ground than1kga kg€
A eCOGEO+ 2—1 O PRO = 0160 kg V applications Above 20 9% = LFL = Room volume and not more
ground than 2,5 kg
A + o V Human According to C.2. and not more than the greater
ecoGEO™ 4-16 PRO = 0,86 kg o of mi or 15 kg -
© Below 20 % = LFL % Room volume and not more charge )
Other ground than 1kg ¢ nm:tncho
applications | Above 20 % = LFL x Room 20 % = LFL x Room
ground volume and not volume and not
*LFL (Lower Flammability Limit) for R290 is 0,038 kg/m? e i morefhan 10kg® | morefian 29kg®
€ For open air, EN 3?3—&?&4{-@&4&1, for machinery rooms, EM 378-3:2018, 4.3 applies.

Example of charge limit requirements for refrigerating systems based on flammability (From Table C.2)
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R290 as a refrigerant l

Regulations

IEC 60335-2-40 STANDARD I C—
i 1 Refrigerant charge Refrigerant J:Eﬂza Additi i J:::xl‘*
A IEC 60335-2-40 is the product standard for electric heat pumps chargeand | areaand | Additional
room area additional
requirements
. . m S m. ofm. S m Mo foam size
A Itis much more restrictive than the general EN378 standard 2Ot | restriction
m,<m =32 xm,
" : Nat allowed GG.7 Not allowed
A Specii : it X dina: ot fised appliances) e | Noroomsize
peC| Ies maxlmum VO ages no excee Ing. T —_._h_. Mo I'I::DIF'I':.sIIG rastriction,
220 restriction
. . = - 2. d. 3, =, GG.6
A 250V for single-phase equipments m < me < m; ooz GG%ZE%G:. T
A4
A 600V for three-phase equipments my<msm | Notallowed |GG GG.10- | 5G3. GG
m, = My Beyond the scope of this standard. National standards apply
my = 130 x LFL; m, = 26 x LFL ; m; = 4 x LFL e o e 5 e S1ams et S, I e b o
b Indirect system means a refrigerating system in which a single rupture of the refrigerant circuit does not leak
into an indoor space, irrespective of the location of the refrigerant circuit.
m1 (O, 1 52 kg) < eCOG EO+ 2'1 O, 4' 1 6 PRO < mz (0,988 kg) ©  These clauses are only applicable to appliances with A2L refrigerant.
4 These clauses are only applicable to appliances with A2 or A3 refrigerant.

The following restriction shall apply A GG.3 (A3 refrigerant)

It will require that for a charge of m, and R290 an extraction volume greater than 34 m3/h is required A ecoGEO* 2-10 PRO v/
A ecoGEO* 4-16 PRO N/

S S S T

In addition, it is necessary to make a depression level in the refrigerant zone of 20 Pa

0 ECOFOREST




R290 as a refrigerant l

The heat pump manufacturers are in search of alternative refrigerants to the current ones, strengthening our

commitment to the environment.

Natural Low GHW Economical

Efficient Comfort Safe




R290 as a refrigerant l

Natural

One of our values is to provide the market with environmentally friendly solutions. R290 is produced naturally, it is not
toxic to users or the ecosystem, at Ecoforest we are committed to it as a refrigerant for the present and for the future.




R290 as a refrigerant l
Low GWP

GWP: It is a measure of how much energy the emissions of 1 ton of gas will absorb over a given period of time,
relative to the emissions of 1 ton of carbon dioxide (CO2).

R410A
R4528B
R290
(3) 2088
R32

R407/C




R290 as arefrigerant l
R290 vs R32

R32 refrigerant is a very popular option today in the air / water heat pump market,
but with significant limitations compared to R290.

R32 & R290 @8

TYPE SYNTHETIC NATURAL
GWP 675 3
OPERATION MAP LIMITED OPERATION MAP WIDER OPERATION MAP
HEATING / DHW PRODUCTION 55 °C AT AN OUTDOOR T2 OF +7 °C 70 °C AT AN OUTDOOR T° OF -10 °C!!

0 ECOFOREST




R290 as a refrigerant l

Economical

Given the rates that have been imposed on fluorinated gases since 2014, the price of refrigerants such as R410A has
skyrocketed, while the price of R290 has remained unchanged, and notably lower.

120%

100% 100%
93%
80%
! 63%

60%
40% 45%
31%
20% 8% 21%
0%
2010 2015 2020 2025 2030 2035 2040




R290 as a refrigerant l
Efficiency

The R290 turns out to be the best solution as a refrigerant for heat pumps, since another great advantage
is that it has an effect on a higher performance compared to traditional fluorinated refrigerants.

EST
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R290 as a refrigerant l

Operation map

With the R290 we are capable of , S0, among other advantages,
it , allowing us to access a market as huge as that of

g temperature [*C

lensin




R290 as a refrigerant
Safety

While propane is flammable, R290 refrigerant is considered safe when used in properly designed and maintained systems.
It has a lower flammability limit (LFL) and higher ignition temperature compared to other flammable refrigerants.

R290 is compliant with international regulations, including the Montreal Protocol and the European F-Gas Regulation. Its
low environmental impact and energy efficiency make it a preferred choice for environmentally conscious organizations.

A e b | R290 Refrigerant load k 015 |
efrigerant loa !
WORKING FLUIDS Eﬂmpressc)% oil type / load kg PZ46M /0,3
T1/N/PE 230V / 50-60 Hz ® - v
CONTROL Maximum recommended external protection * - -
ELECTRICAL DATA Transformer primary circuit fuse A 0,5
Transformer secondary circuit fuse A 2,5




ecoGEO* PRO Range

[ ecoGEO * PRO
R290

I 4
R290
-

S < g 0
INVERTER & &
ecoGEO* PRO ecoGEO* PRO
Brine-to-water heat pumps Brine-to-water heat pumps
I 1-6 KW PRO — I 2-10 kw —
.I I| .I I 4-16 kW —

DHW DHW
Heating Single oh Heating Single phase
Active cooling ngie phase Active cooling Three phase

Passive cooling Passive cooling
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1-6 kW PRO
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INVERTER

2-10 kW
4-16 kW

o To Do To o Do Do Do D>

ecoGEO* PRO Range
ecoGEO * PRO

Natural refrigerant, R290

Indoor installation

DHW production, Heating, Cooling and Pool without additional accessories
Inverter technology with the biggest modulation ranges of the market
Compact units. DHW tank of 165 litres in stainless steel 316

Versatility. Up to 4 different models, in Basic and Compact version

Single phase and three phase power supply*

Internet connection, with ecoSMART Easynet

Compatible with PV hybridization
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1-6 kW PRO
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INVERTER

2-10 kW
4-16 kW
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ecoGEO* PRO Range
ecoGEO * PRO

Module 1 Module 2
DHW DHW
Heating Heating
Pool Passive cooling

N Pool
Module 3 Module 4
DHW DHW
Heating Heating
Active cooling Passive cooling
Pool Active cooling
N Pool




ecoGEO* PRO Range
ecoGEO* 1-6 PRO

First product worldwide

First water-water heat pump with R290 as a refrigerant
for indoor installation without restrictions

—

( ) ©COFOREST
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ecoGEO* PRO Range
ecoGEO * 1-6 PRO in short ecoGEO* 1-6 PRO

Integrated energy meters

Compatible with AU Technology

( ) ©COFOREST

() ecororesT

Compatible with Remote Control

A R290 as a refrigerant inside of the unit only 150 grams

A Outlet water temperature up to 75°C §;; ;s% - T
A Small footprint, just 105,8 x 55 x 60,2 cm § Eg_'zs"“" i
A Compact design including main elements of the installation ggg

A Compact version with integrated 165 | cylinder % ; Eij

A Integrated management of the installation R
A Single phase

A

A

A

A

Compatible with PV hybridization 0 ©COFOREST




ecoGEO* PRO Range
ecoGEO * 2-10 / 4-16 PRO in short ecoGEO* 2-10/4-16 PRO

R290 as a refrigerant inside of the unit )

. [-10;70] @L]
Outlet water temperature up to 70°C :I_Mi
Include security systems inbuilt - r & fla ®

35

Compact design including main elements of the installation

30

25

20

15

Heating / dissipation outlet temperature (°C)

Compact version with integrated 165 | cylinder

10
-25; 10
5

-30 -25 20 15 10 -5 0 5 10 15 20 25

Integrated management of the installation

Brine / cooling outlet temperature (°C)

Single phase and three phase

Integrated energy meters
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i
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M
w’

Compatible with AU Technology

INVERTER

Compatible with Remote Control

o Po  Po Do Do To  To Do Do Do D>

Compatible with PV hybridization




ecoGEO* PRO Range
ecoGEO* 2-10/ 4-16 PRO

R290 safety considerations

All the units include security systems inbuilt and are adapted to accomplish the current legislation

A Installation is possible thanks to the incorporation of forced ventilation that
generates a depression of at least 20 Pa in the specific place designed for the
refrigerant circuit

Picture from the outlet
duct system fitting 80mm

A This specific place is designed to retain and vent the gas in case of leakage.
A Measuring probes are incorporated accomplishing with the current legislation

A In case of leakage, the probe will detect it, switching off the compressor (using a

direct signal to the inverter). The unit will remain blocked during at least 5 minutes Ductinlet
to be sure of vent all the R-290
A The duct fittings must be screwed to the bottom panel by the professional during the Duct outlet

installation job

0 ECOFOREST




R290 safety considerations

A

The evacuation of refrigerant must be in an area with ventilation, it cannot be in closed

or semi-closed areas, such as garages, corridors, inside the air chamber of the house or

places where the refrigerant can concentrate. "
The height of the flue gas outlet from the public road must be at least 2,20 meters.

Do not install the refrigerant evacuation pipe in any shared piping, such as other stove or

heating system.

A metal mesh with an opening of 3x3 cm can be placed to prevent the entry of birds or
unwanted objects.

Install an anti-wind cap at the end of the refrigerant extraction pipe to prevent air flow
into the compressor compartment.

In case of having a technical room with propane detectors and ventilated that comply
with current requlations, it is not necessary to install direct extraction systems to the

equipment.
() ©COFOREST

ecoGEO* PRO Range
ecoGEO* 2-10/ 4-16 PRO

AL

11 |

Ao

|

B)

tl l 1
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2 11
1 11

Figure 6.2. Examples of refrigerant evacuation piping connection, type A), B) and C).
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New case design

Improved insulation A Better noise levels

Forced and ducted air intake and exhaust ports
Circular duct inlet and outlet fittings included

To To Do Io Io

Covers with heavy mass to avoid vibrations

Cooling from the brine
side using an actuator

ecoGEO* PRO Range
ecoGEO* 2-10/ 4-16 PRO

Independent room to the refrigerant circuit (including the HTR) in order to contain and vent the R-290 in case of leakage

This unit doesn't reflect inverter's
refrigeration using brine circuit

Compressor will be insulated
as the current range

All the space designed to contain
the refrigerant circuit will be
completely insulated

Certified sensor placed to
detect R-290 leakage



ecoGEO* PRO Range l

Exclusive technologies

Own software and control strategies |
3 Production temperatures

4 Production temperatures

PV Combination

>

Multiples heat sources Two buffer tanks

o Y ecoronesta

Boiler Pool circuit




ecoGEO* PRO Range

Exclusive technologies

Inverter technology

A Ecoforest heat pumps, equipped with cutting edge inverter technology and advanced control strategies,
eliminates or reduce the size of buffer tanks.

Modulation from
Adaptation of the heat pump to the comfort zone e 125 -100%
ecoGEO* B/C 1-6 PRO '

B Ecoforestinverter technology

Traditional inverter technology

2 ||| e | | el

B On/Off compressors

-
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W
33
S
b
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ecoGEO* PRO Range l

Exclusive technologies

Cooling production inbuilt on the heat pumps

A" No external hydraulic inversion

A Considerable reduction in the cost of equipment

A Much simpler, compact and economical installation ecoGEO* Installation
V LOWER COST
Installation with traditional V HIGHER PERFORMANCE

water-water heat pump

Savings in:

A Money

Space
A Installation time

*fuente Tellus lgnis




ecoGEO* PRO Range l

Exclusive technologies

HTR now included in the ecoGEO* PRO 2-10/ 4-16 kW

The HTR (High Temperature Recovery) acronym is a pivotal element in Ecoforest GSHP, facilitating the concurrent generation of domestic
hot water (DHW) alongside heating or cooling processes. Often referred to as the "Superheater,” this technology distinguishes itself from
existing market offerings

HEATING + DHW COOLING + DHW

A" Heating/Cooling and DHW or Pool heating simultaneously

Performance increase of up to 200%

Production de DHW up to 70AC without any type of electrical support

i HiY
Ltlet

Great reduction of the number of cycle reversions

=S ST S

aling

i Greater comfort, it is not necessary to interrupt the production of heating
g or cooling when there is a moderate demand for DHW

O ©COFOREST
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Remote control compatible

Remote control: Internet access to control the heat pump
Configuration management
Access to real-time operating data

MyEcoforest web for historical data

ST S N N

Also compatible with Modbus, KNX or Bactnet

ecoGEO* PRO Range l

Exclusive technologies

= ¢ ecororesT

&f 22.8°C

13:01

27/06/2019




ecoGEO* PRO Range

Exclusive technologies

Combination with PV installations

Heat pumps and photovoltaic systems are a real dream duo. The combination allows the solar electricity produced to be used directly for
heating or cooling production through the heat pump. In this way, expensive grid electricity is avoided and instead, renewable energy is used.

Ecoforest releases in 2018 an exclusive technology called e-manager, a smart energy controller between the heat pump and the PV, a patented
technology between inverter heat pumps and PV pannels.

In 2022, Ecoforest includes as default the e-manager inbuilt on the units, reducing the price and simplifying the installation of this technology.

() ecororest
Solar panels and
P heat pump




ecoGEO* PRO Range l

Exclusive technologies

Combination with PV installations

Scheme of the system

A e-manager technology included by standard

A Only is necessary bidirectional energy meter

A Thermal storage modifying the setpoint vEE vEE
I' .I /-L-\ ;_ @r p
| Y e WE&E |
ﬁ Batteries i : = =
00 _ R 3 Y | _|
llll% _— — *fmij? -------- > . o (@) ;
ooom Sl —— | I
BR00 - _ i
A

Renewable energy source

= nlomation How
—3p Znegy flow

Dwelling non-critical Heat pump
loads




ecoGEO* PRO Range l

Exclusive technologies

Combination with PV installations

How it works in reality?

The heat pump will work by adapting its consumption to the photovoltaic production, making a thermal storage in the form of heating or
cooling depending on the configuration.

8

o Enmgy Selence Production & Consumption e
50
P 8 1 —_ Consumption :
= 7 o Production 31.6 kwh
~ ., 0 O 28 kwh
T: 5 a0 E 4.74 kWh _t f. 8.37 kwh
g 1 2
S 47 o
o 20 @
3 o
2 1 10 g
. }i" 232 kwn 53 =5 =
0 P Legend S 6 Noon 18
o dp @ @ > ‘J@ & *@ « ‘b@ R @ @ @ @ @ @ @ @ @‘9@ @@@@‘9 Export (17%) ® @ Import @ Solar Production @ Consumption
Used ® @ Self Consumption ® self Consumption
Hour
= Power PV (kW) == Grid consumption == HP consumption === DHW tank

O ©COFOREST




ecoGEO* PRO Range l

Exclusive technologies

Combination with PV installations

How it works in reality?

The thermal storage can be done through a DHW or buffer tank or directly to the building.

DHW Heating

Tset=22°C
Tset sp=24°C | .

Tset=45°C Tset=35°C

o Teet=21°C
Tset sp=20°C

Tset sp=60°C Tset sp=50°C




ecoGEO* PRO Range l

Exclusive technologies

Own energy meters already inbuilt

_aentario

Ryan Daly - Ter
Owner, Daly Renewables Ltd.
Tmes+ @

**Incredible Stat.*

Instantaneous

Consu med electﬂcal pO\/\/er When Daly combine Ecoforest Geothermal Heat Pump and Solar PV
systems we maximise the free electricity generated by solar to run the heat
pump. In this example, for the last week in October 54% of the heat pump
=T electricity consumption was powered from a 3.68kw Solar PV array.

Running cost for one week heating and hot water £1.40, @

Heating / Cooling power produced

COP

< < < T

Monthly and yearly

Consumplion: 1949k |

Production:  195.7kub |

o0l aks
| Surrluss

Consumed electrical energy

REST
£COGED"

Heating / Cooling power produced

SPF

() ecoro

< < < I

o

S5 zsplLokin
£ Bl
157 .0klh SPFEE 7.2




ecoGEO* PRO Range

Exclusive technologies

Compatible with multiple kind of brine systems

In many cases, the main barrier to the installation of a water-to-water heat pump is the initial investment in the collection system. Ecoforest
heat pumps can work with different kind of primary circuits, and we are able to combine up to two different sources with the ecoGEO* PRO.

Dry coolers (AU) Energy Blades Thermoactive pilots Baskets Industrial processes

U

%




ecoGEO* PRO Range applications l

Heat Networks

Heat Networks for new buildings or retrofit

Heat networks that deliver heat through an ambient loop to individual properties that each have their own heat pumps. These systems further
enhance efficiency and have the additional advantage of property owners being able to have their own unit and their own electricity supplier.




ecoGEO* PRO Range applications l

Heat Networks

Heat Networks for new buildings or retrofit

Ecoforest solution

A Distribution at ambient temperature which reduces temperature losses A Increased efficiency
A Individual heat pumps per flat

A Individualized consumption

A HTR technology

A The heat pump does not defrost*
A Indoor installation

A Adaptable collection system

A Possibility of photovoltaic surplus management

*In aerothermal collection is necessary small HP for defrosting () eeoroREst




ecoGEO* PRO Range applications l

Heat Networks

Heat Networks for new buildings or retrofit

Retrofit

Challenges:

MW

A Restrictions on the installation of gas boilers
A Restriction for installing equipment on the facade of the building
A Limitation on the height of the roof of the building

Advantages

A Distribution at low and high temperatures (Up to 70°C)
A Very small space needed

A Sustainable solution for the future

A Possibility to combine with air units




ecoGEO* PRO Range applications
Heat Networks

Heat Networks for new buildings or retrofit

Retrofit

ecoGEO* PRO Air Units

A Production temperatures up to 70°C A Reduce the initial investment in comparison with just ground source
A Compatible with current production systems solutions

A Small footprint A Specific design for each project, considering dimensions, weight and

capacity




ecoGEO* PRO Range applications l

Heat Networks

Heat Networks for new buildings or retrofit

New buildings

A Distribution at low temperature
A Very small space needed
A Sustainable solution for the future

A Possibility to combine with air units




ecoGEO* PRO Range applications l

Heat Networks

Heat Networks for new buildings or retrofit

New buildings

Multiple dwelling in Netherlands

A 89 single units, one per flat

A Heating, DHW and active cooling services

A HTR technology available

A Air source collection through two dry coolers
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Case studies l
Spain

Single family house with geothermal collection

ecoGEO* C2 1-6 PRO 230V

DHW, heating, passive cooling and pool
DHW tank inbuilt

Installation without buffer tank

Geothermal collection

o2 -7
HeatngFool
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Case studies
France




