By fusion of two or more types of energy sources
Complex heat source (air + water) hybrid heat pump with waste heat recovery

without outdoor unit

SMART CITY
SMART FARM
SMART FACTORY

. KCH(KOREAN COOLING & HEATING)

We provide practical value by converging
energy and the environment through constant
change and innovation.
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Outline

“If you use K-cooling and heating,
Outdoor units, boilers, and LNG pipes disappear.

Cooling and heating energy costs and carbon emissions are reduced at the same time.”



Social Problems

October 6, 2018/Seoul City

‘From 2019, air conditioner outdoor units cannot be placed
on the exterior walls of new buildings in Seoul.
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unit installation method’ for general buildings to
be implemented from January 1, 2019... !

Seoul Metropolitan Government Housing and Construction Bureau Director

In July 2018, of the 189 fires that occurred in air conditioners, 65% (121 cases) were fires
that occurred in the ‘outdoor unit’ of the air conditioner.



Social Problems

October 9, 2020/SBS

Over 15,000 locations nationwide,
Gas air conditioners emit hazardous substances...
schools are dangerous (SBS, October 9, 2020)

Up to 100 times more
environmental pollution than Use of gas engine heat pump
automobile exhaust gases for heating and cooling
DTN : Middle ~ high
School schoo
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-Gas heat pumps (GHPs) installed in over 5,000 locations
across the country, on the rooftops of schools and public
institutions, are causing fatal damage to people's health by
emitting environmental pollutants (Nox, CH4, Co) about

‘100 times more’ than automobile exhaust gases

[Source]: 2020. 10. 9. SBS Broadcasting News Story
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Social Problems

March 1, 2024/MBC broadcast

The Paris Olympics, which aims to hold an eco-friendly
Olympics by reducing carbon emissions, has no air
conditioning in the ‘eco-friendly athletes’ village.

mDBC

Install only one fan
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Social Problems

The main cause of energy and environmental problems

Frost on outdoor unit Summer cooling season
during winter heating season - outdoor unit overheats, fire occurs

Frozen Atherosclerosis Discharge Fire

Energy efficiency issues Environmental and safety issues

® A total of 1,234 air conditioner fires occurred in the past 5 years (2018-22)
® The fire resulted in 86 casualties (11 dead, 75 injured).casualties
® The fire resulted in 86 casualties (11 dead, 75 injured).casualties

[source] National Emergency Management Agency
I



Solution

Solving Energy and Environmental problem
By applying outdoor unit removal technology

So We removed the outdoor unit.

J Noloutdoor space! . KOREA Cooling & Heating System
¥ d - 4428, Sed\eumTerJ_mVﬂ!lw, 1‘0753\03#\1
Innovative energy-saving type utilizing natural energy e

KOREAN Multi Cooling & Heating System

The world's first
new technology

i

a

Industrial, fish farming, glass-warming, multi-family, building

A Do N FIO —
numtrous outdoeor units

[Source:] Chosun Ilbo, October 8, 2018




Solution

Everything disappears (boiler (room), outdoor unit (room), LNG piping, GHP)

@ Roof-top

GHP
normal house (gas heat pump)

Out Door unit

LNG Pipe

el

Outdoor unit (room)




Solution

Among greenhouse gas reduction methods, the first is
— improving energy efficiency (37%)

Due to global greenhouse gas emissions, The severity of climate change is increasing, with the average global
temperature expected to rise by 1.5 degrees by 1940, and ‘improving energy efficiency’ is being emphasized
as a solution to reducing greenhouse gas emissions.

Greenhouse gas
reduction method

O Improved energy

efficiency « As a result of the IEA World Energy Outlook ('19) analysis,

37%

™ renewable energy energy efficiency improvement was analyzed as the most

m fuel conversion contributing means to reducing greenhouse gases.

O nuclear power
O CCuUs

M etc

Greenhouse gas reduction
contribution rate Source: Media research(2021)



Solution

Comparison of energy efficiency and carbon emissions

K-Cooling and heating hybrid systems

s e "6 9 % account for 69% of greenhouse gas

R reduction methods.

To generate 1 kWh of energy from gas, 0.202 kg of carbon is emitted.
_ 7 To generate 1 kWh of energy with electricity, more than 0.4 kg of carbon is emitted.
1 b -Ccompine
| Renewable 3 heat source General Gas condensing | oo ctric boiler
. Energy ;/ & heat pump boiler boiler
4o heat pump
T — N B H eatSorce ...... > airtwater air LNG gas electric electric
S f ( urce) (electric) (electric) g
C@ET%) N
mproved R I Efficiency ... .,oOP3.3.7 v CoP3.0 COP0.95 COPO. COP0.8
. _Energy " (%) (370%) (300%) (95%) 92(92%) (80%)
‘ Efficiency /
s ud Heat production per 3KWh
3.7kWh o 0.95kWh 0.92kWh 0.8kWh
1kWh of energy (-15°C-->1kWh)
Carbon Emissions
(When supplying 141.3kg
N 212.6k 460.8k 530k
1,000 kWh to the (-15°C>412kg) g J d
building)

[source] “Boiler that protects the Earth”, to be phased out overseas in 2025, September 21

, 2022, Hankook llbo

*Based on supply of 1,000 kWh of heat energy

| (*): Official test results - Korea Institute of Industrial Technology (2018)

@ =gy



BM(Business Model)

K-Cooling and Heating, ‘The Ecosystem(E2 SOLUTIONY’

‘Business Model’ (K-Cooling and Heating)
Value creation, mutual benefit commercialization
(Profit Model Past, current and future models)

30% reduction in power
Customer class consumption,

30%

Reduce carbon emissions by
(Cost bearer) ; ;
Energy and environmental issues

Cooling/heating + hot water o . ; Acrh
" o (Driving force behind sustainable activities) =
Providing value

(4-season cooling and
heating, hot water supply) No outdoor unit, waste heat recovery,

/promotion (expense payment)

Korean Cooling and

combined heat source, Producti o
hybrid heat pump IREHEH L peosces]
optimization
Customer connection Request for cooperation

Partner company
(Parts, OEM)

water tank

Heating System Co., Ltd. Ry

product service Parts and system supply
(Payment of purchase
gasn) Sale Before and after sales,
Marketing sharing marketing cooperation

information (Agent contract)
t contract)

Sales agency
Demonstration and
Buyer = demand sharing of results
class

Parts supply =
cooperation class



Relationship with competing products

Positioning MAP

high price
°
°
Gas heat pump (GHP) geothermal heat pump
([ J
° Complex heat source,
ir heat . .
SR K-cooling and heating
°
carbon System air conditioner
emissions high
_ _ efficienc
(Air pollution) y
® )
condensing boiler . .
P air conditioner
general boiler

low price

E?solution



Differentiation

Reduce carbon emissions
and improve energy efficiency

nnual CO2 emissions according to heating type>

0. 09(t) 0.16(0)
(60 7]

@%7

Heat pump

(Unit: tons (1))

290@

= Heat pump Natural gas LPG ~— Heating Oil

carbon
emissions
1/25Ieve|

(Eco-Friendly energy)

E’ solut|on
_ ® Air source
heat pump
@ Water source heat
pump
® Geothermal source
— heat pump

K- COOLING & HEATING, Heat pump

K-Cooling and Heating, Hybrid Heat Pump
is the first technology that uses all
available energy as a heat source




Action plan, prototype

Government, agricultural
machinery entry conditions

onment

Esolution

K-Cooling and heating, official test and self-test results (feasibility,
implementation ability)

Official test results
(March 22, 2018)

Prototype self-test results
(January 31, 2018)
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government support

COP 2.0

ﬁ COP 3.3

[Check feasibility and implementation ability]
®Proving the ability to implement a composite
heat source (air + water) compared to a single air
heat source

®Proving the feasibility of a combined heat source
by not being able to operate at an external
temperature of 1.5°C or lower

©1.5°C-->Air heat source (8%): Water heat source
(92%)

®-15°C-->Air heat source (-31%) : Water heat
source (131%)

®In the case of general heat pumps, they cannot
be operated in sub-zero temperatures or cause a
surge in power consumption.

Highest COP3.88




Core CompetenCieS (technology) differentiation, innovation, creat|V|tE2501Ut|Oﬂ

K-Cooling and heating, (D Diversity of installation locations, 2) Diversity of heat sources,
@ Functional quality, @ Diversity of use

01. Reduction of carbon emissions 02. Background for reducing power consumption by more than 50%

Diversity of heat sources Functional diversity (all possible in one device)
-Use all heat sources including air, water, and -Air conditioner (cooling)
sunlight -Boiler (heating, hot water)

-Chiller (cold and hot water)

-Use each heat source individually or _ . atet
-Cooling/heating + ventilation

simultaneously

Diversity of installation locations Versatility in use (all possible in one device)

-rooftop -Space cooling and heating
-ground -Underfloor heating
-underground

Complex heat source
hybrid heat pump that
can reduce heating and
cooling power
consumption by more
than 50%




Roadmap (estimated finances, funding)

Unit: billion

I sales %profit

2024 2025 2026 2027~8 2029
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World-class Product of Korea 2023
KCH(Korean Cooling & Heating) SYSTEMS
In recognition of your company's contributions o the fiuture development

of “Hybrid Heat Pump’ and in honor of your dedicated commitment
to Koreas high technology exports and national competitiveness.
Noveaber 9, 2023
Bang, Moon Kyu

Ministes of Trade, Industry & Energy
Republic of Koces

KOREA
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7. Ensure access to affordable, reliable,

sustainable and modern energy for all @ auus

n
n
combined heat source heat pump n
n
n
n
n
n
n
n
n
n
HEAT SOURCE HM‘Q—”;LESRCE SUNLIGHT Eamnmns

13. Emergency response to combat

climate change and its impacts

Greenhouse Gas Reduction
-Energy Efficiency Improvement(37%o), Solution
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471 vad AW Adn na Aten wad Contribution to greenhouse gas reduction
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DECENT WORK AND i 1
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QUALITY
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CLEAN WATER
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LIFE l LIFE 1 PEACE, JUSTICE PARTNERSHIPS
BELOW WATER ONLAND AND STRONG FOR THE GOALS A\
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17 goals announced by the United Nations 1n 2015 for sustainable
development



https://blog.naver.com/iyfeswatini/223094504538
https://blog.naver.com/iyfeswatini/223094504538

Solution(Existing refrigeration cycle)

Single heat source heat pump cycle (air source heat pump)

4-Way Valve (Reversing Valve) - Cause of increased power consumption

4-way valve

Waste heat (condensation
heat) is discharged into the
atmosphere.(air heat pump)

>
(2Condensor )
—

Waste heat is discharged
into the ground
(Geothermal heat pump)

@Compressor ’\‘ High pressure
\ side
.\.
\0
AN
low pressure ‘\
side

Liquefaction

vaporization .
N
Y\

(3Expansion Valve

E @Eveporator }L

RN

o> ko PAN
28T



K-cooling/heating hybrid composite heat source heat pump system configuration diagram

One-way refrigerant circulation without 4-way valve (cooling, heating, defrost)

hot water tank

Ondol heating
(floor heating)

I

'K

circulation
Fan Coil Heating g ..... snmmnnnn .
E heat emission
S (Hot water production)
|- AL‘
> R \ " (2 2nd condenser ‘
. \ [ () 1st condenser }
I vaporization @Compressor . \
. High pressure l Liquefaction
A4 side
@ first evaporator W
(Integrated with 2nd ~ *+—
condenser) J * N
cooling .
@ 1st expansion valve
cold water tank
circulation | low pressure N\ |
e > — side AN
| «——————
Cold water production [ ]
v

[ @ 2nd evaporator }%

@ 2nd expansion valve

FHonEEHLAI LY » Complex heat source: energy production (evaporation) from (air + water)
» Hybrid: obtain energy from air or water simultaneously or separately



| K-Cooling and heating, proposal 2 =2SOLUTION
-Smart farm, plant factory, fish farm, Central Green Spine

Multi-heat source cooling/heating system applied to SMART Farm

[Air heat source 50% + Water heat source 50%]

There are 11 biodome greenhouses running the length of the Central Green Spine,
with a total capacity of over 3,000 square metres for urban farming.

Ventilation

heat exchange

I ' Circulation ke
i |

'K-cooling and heating’

Division heat pump system
Heat source « 100 % (water source 50% + air source 50%) ﬁ I{:j @
Heat source supply + (cold/hot water + cold/warm air) - &)
type + air circulation + ventilation HEATSOURCE eiVATER SUNLIGHT
Breakdown * replace immediately

sas 4
@ =Yy~ There are design differences depending on the region and space.



| Cooling and heating, proposal 4

=2SOLUTION
- Nursing home and welfare center, public building, SANAD AUTISM VILLAGE
Existing cooling/heating( in korea) K—cooling & heating Air source 50% + Water source 50%
=

air conditioner

il —

gas boiler - : ; :
Individual cooling and heating equipment

bedroom

office restaurant

energy source energy source

sunlight water/air

K-'cooling and heating' system

1. No need for gas (oil) boilers and air conditioners
. Eco—friendly house

Reduce nuclear power by using renewable energy

SN

No need for gas (LNG) piping by using electricity for cooking

@ =Yy~



| K-Cooling and heating, proposal 5
-school, DIAMOND INNOVATION CENTRE, FAIRGREEN INTERNATIONAL SCHOOL (green living)

hot wind :
cold wind =

PowercCell

ﬂm

Brms
‘eae

Bumhan

water heat
source

rainwater
storage

@ F3EyLgA

water supply

=2SOLUTION

1. 100% renewable energy (solar power generation, fuel
cell
power generation)

® Air heat source + Water heat source
@ Decreased fossil fuel and gas imports
(® CO: emission reduction — environmental protection

@ ZERO (zero) energy — Solar ESS, late-night electricity ESS
2. Energy saving

@ Efficiency over 462.5% of general boilers (compared to boilers) @
Cooling in summer — Recovery of waste heat (condensation heat) from
the outdoor unit

(® Heating in winter — Prevention of frost (prevention of the cause of
rapid increase in power consumption)

— Free production of hot water (shower, etc.)

— One-way refrigerant circulation method (remarkable energy saving)

3. Pleasant educational environment

@ Eco-friendly because there is no outdoor unit

@ Provide floor heating for sleeping quarters, etc.

(® Ondol heating for lower grade classrooms

@ Parents’ economic activities are convenient by installing preschools
and kindergartens in schools

® Prevention of lung cancer in school food workers

— Cooking room, heating/cooling + ventilation function

— Kitchen, free hot water supply

4. Dramatic reduction in carbon emissions

® 78.2% reduction in carbon emissions (compared to boilers)



=2SOLUTION

| K-Cooling and heating, proposal 6
- Army

Air heat source 50% + Water heat source
50%

FAN COIL

Hot water
underfloor water heating
Office

Cool Hot
A water | water

2 |

heating Space cooling and
heating

Space cooling and

A

underfloor water heating
Hot water

T Waste heat recovery - Free supply of hot machine room

water
1. Bed: Floor heating (coil installed)

2. Office: FAN COIL space cooling and heating
3. Shower room, bath: hot water supply (free hot water supply during cooling)4. Energy saving

(1 Efficiency over 462.5% compared to general boilers
(2 Cooling in summer — Saving electricity by using waste heat (condensation heat) from the outdoor

@ =Yy~ unit

A LdAntiAA n warimtAr s Cract mr~tactiAam (AravsamtiAam ~AfF TlnAramoeonA A A AEr A~ oel it~ )



| K-Cooling and heating, proposal 3 =2SOLUTION
- Smart factory, industrial [factory] (combined heat source heat pump)

Air heat source (100%) , Water heat source(100%) j
Air heat source (50%) + Water heat source (50%) |y
Fan Coil cold water a a

nn nn

cold wind warm air cold wind warm air
Rooml1 Room2
cold wind warm air
Warm air + cold air + hot water + cold water
+ air circulation system + ventilation
Circulation cold wind

floor heating + shower

Dormitory

Ventilation
Factory

[Production site + 2 offices + dormitory]
- Simultaneous cooling and heating system without outdoor unit

® Cooling and heating at production sites + cooling and heating in dormitories
® During the cooling season in summer, hot water (shower, laundry) production energy is free without a boiler / automatic ventilation function in the

production plant
® Simultaneous heating and cooling of factories and offices

@ =Yy~



=2SOLUTION

| K-Cooling and heating, proposal 7
- Library/Kindergarten/Gym

Air heat source 50% + Water heat source
50%

4F Reading room
(FAN COIL space cooling/heating)

3F Adult reference room
(FAN COIL space cooling/heating)

2F Children's Resource Room
(FAN COIL space cooling/heating)

Library/Kindergarten 1F Kindergarten
1. Install the system in the underground machine room (noise (floor heating/space cooling/shower room)

prevention)

2. Ground and rooftop environment improvement (no air B1 Health/Table tennis/Squash
(space cooling & heating/shower room)

conditioner outdoor unit)

3. Hot water production using waste heat from air

parking lot

conditioners (free supply of shower water to B1 gym, etc.)

4. Renewable energy facilities

. . P Machine Room: Air
@ Solar power — used as K-cooling and heating power © + Water+solar ESS

+Fuel cell

(@ Solar ESS - Used for K-cooling and heating assistance

@ Fuel cell- Used as K-cooling and heating power Fuel cell ESs ~ K-cooling and heating
"(ﬁiﬁ%@%ﬂiﬁ*htﬂ



Z2SOLUTION
| K-Cooling and heating, proposal 8

- Restaurants

Air heat source 50% + Water heat source

Air heat source 100% 500

(Air Circulation) ¥ T
I % =cold wind a a
Ventilation W i
TN o

m l ROOM ROOM
—) floor heating | | floor heating

; S ——Y

® | = coldwind o | N N
= warm air
NN u u -

ROOM ROOM ROOM
—) floor heating floor heating floor heating

1. Installation of 2 K-heat pump systems 5 HP: Installed in the restaurant hall

2. Installation of hot water tank and cold water tank of 2 tons each: kitchen/outdoor installation

3. Restaurant hall: Space cooling/heating + air circulation

4. Restaurant ROOM @ Floor heating (heating coil installation) @ FAN COIL cooling

5. Restaurant kitchen @ FAN COIL space cooling/heating @ Kitchen hot water

6. Ventilation function: The heat pump itself also functions as a ventilation function, so there is no need for a separate

ventilation device.
There are design differences depending on the region and space.

@ =Yy~



| K-Cooling and heating, proposal 5
- Proposal for Improving Electric Vehicle Battery Performance

E

lectric Vehicle, Heating&Cooling + Ondol System Configuration Diagram

for improving battery performance

Condensation heat

() amp

Heat of
Water Condensation

Heat of

Air

Condensation heat

{

“ AA A
vv‘#l

T +858|
oway agse VU . Sunlight ESS
\ 4

Air Evaporation

This is a basic system proposal, and there may be differences in design depending on the region and space.

[Electric car fire]

® 12 cases in 2020

® 15 cases in 2021

® 33 cases in 2022

® 34 cases in 2023, total cumulative 94 cases

[Number of newly registered electric vehicles in Korea]
® 46,623 units in 2020

® 100,355 units in 20211

® 64,324 units in 2022

® 16 cases (17%) are accessories installed in vehicles, such as
black boxes, auxiliary batteries, and portable chargers.

® Of'the 78 cases, 51 (54.3%) fires occurred in ‘high-voltage
batteries’.More than half of all electric vehicle fires are caused
by batteries




03 I Competitiveness

<Annual CO2 emissions according to heating type>

KOREE
(Unit: tons (t))
0.09(t)
CO2 co2 |

K- COOLING & HEATING, Heat pump
1.89(1)
ﬁ? -
Heat pump B

E2soLuTioN
Current status of Germany's heat pump market

. @ Air source
heat pump
@ Water source heat
pump
Solar Heat pump Natural gas LPG ,ﬂgqy!gggil
(Eco-Friendly energy) r 154 ® Geothermal source
<2015~2021 German heat pump sales 120 (Unit: 1000 units) —
trend> g 8
"o O 8 4 6
“w 7 5

heat pump >
*Note: 4-person household
and 200m? multi-family home
15° 16 :
<2021 German heat pump sales and scale>

Complex heat source,
Multi Heat Pump
[Data]: Statista, German Heat Pump Association
154,000Units
- - K-Cooling and Heating, Hybrid Heat Pump is the first
127,000 Units 27,000Units technology that uses all available energy as a heat source
82% 18% I
33% 10%
@ Fu3FLgN A

[Source: German Federal Environment Agency (Umweltbundesamt), dein-heizungsbauer.de]
[Data]: Statista, German Heat Pump Association
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Business Model

Korean Cooling and Heating system product group

Korean cooling and Heating System has a product line of heat pumps for apartment/industrial and rural areas, and can achieve

cold and hot water temperatures from a minimum of 8 degrees to a maximum of 55 degrees.

For home use/pension/returnto o -
For apartments/buildings

contents

Heating
capacity

Cooling
capacity

Fan coail heating/cooling, hot water
supply, floor heating

18,500W

16,850 W
+ 22,000 W(hot water)

Cold/hot water
temperature

8°C/55°C

Power
Consumption

5Kw/h
(165m?)

Fan coil heating/cooling, hot water
supply, floor heating

37,000W

33,700W
+ 44,000 W(hot water)

8°C/55°C

10Kw/h
(330m?)

Fan coil heating/cooling, hot water
supply, floor heating

55,500W

50,550 W
+ 66,000 W(hot water)

8°C/55°C

15Kwih
(495m2)

Fan coil heating/cooling, hot water
supply, floor heating

83,250W

75,825W
+ 99,000 W(hot water)

8°C/45°C

20Kw/h
(660m2)

For industry/agriculture/fish farms

cold wind, warm wind, \Ventilation

18,500 W

16,850 W

10°C/45°C

5Kw/h
(165m?)

cold wind, warm wind, \Ventilation

37,000W

33,700W

8°C/55°C

10Kw/h
(330m?)
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| K-Cooling and heating, proposal 2

-Smart Farm, Four-Season Farming (Improvement of Agricultural Management Performance by Reducing Fuel Costs)

Multi-heat source cooling/heating system applied to SMART Farm

[Air heat source 50% + Water heat source 50%]

Optimal heating and cooling control system for 4 seasons

water source 50% + air source 50%)
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“77 K-Heat Pump

Circulation

I——; v e
,:;.I

a2
B SN e .
5 “w% * Q = © —— * 4
V' g 7R ' .
o ' )

EOiE

'"K-cooling and heating’

division heat pump system
heat source * 100 % (water source 50% + air source 50%)
. =+ 1
Tl S S oy (e (cold/hot water + cold/warm air)

+ air circulation + ventilation

breakdown * replace immediately
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