TECHNOLOGIES

Industry

18

ation |



KEY TERMINOLOGY

o)

De-carbonization
Any process that removes carbon in the atmosphere

! | or prevents carbon from being emitted

Carbon Neutral

NEUTRAL

GHG released
into atmosphere

11T
11T
1111
— 11T

GHG removed
from atmosphere

Electric Grid Supply Side

Sources of electricity that is
transmitted to customer end users

Electric Grid Demand Side

Everything connected to the electric grid that
consumes electricity

An Occupied Building’s
Emission Sources

et
HEE Direct (Scope 1):
Emissions related to on-site process
T Fossil fuel used for heating | Refrigerant leak
Frr
" |_| Hrrr Indirect (Scope 2):

O

T

—

Emissions related to off-site electricity
production

Electricity Consumption

Amount of electricity used over a
period of time (kWh/month)

Electricity Demand

Rate of electricity consumption at
any single moment in time (kW)
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Peak Demand = highest single
rate during billing period



BUILT ENVIRONMENT STATUS

Current State Ideal Future State ; Carbon
Neutral

* Net zero carbon electric grid

« Operating in a Carbon intense electric grid

» High use of fossil fuel
e Little to no fossil fuel use

» Energy demanding buildings <
- L WP refri t
. High GWP refrigerants/ NG refrigerants

Commercial Residential;

Buildings 450
14%

Industry
25% _\

Industry;
37%

DIRECT EMISSIONS

L

INDIRECT EMISSIONS

Residential
Buildings
27%

Transportation Ao litire Tertiary;

32% 2% 18%

TOTAL ENERGY CONSUMPTION PER SECTOR IN EU ENERGY CONSUMPTION FOR COOLING AND 75 A N| =
HEATING PER SECTOR IN EU e N =



a/CHEATING L. N  /C Cooling

Eurovent

Europe

Czech Republic 0 Czech Republic 25
France 1740 291 2 2033 France 1049 290 258 1597 2 O 2 4
Germany 1886 158 7 Al [HeEs 1347 249 163 L
Greece 387 65 4 456  Greece 132 45 33 210
Hungary 294 101 3 398 Hungary 132 40 9 181 < .
Italy 3992 461 62 4515  Italy 1477 384 - 2087 50 KW IS
Netherlands 764 71 3 838 Netherlands 378 100 - 598 $2 2 O M
Poland 239 6 0 245 poland 385 113 55 553
Russia 4 0 0 4 spain 607 216 156 979
Spa';‘ 1;22 219 105 2236 Sweden 208 39 24 271 750 000 more
Sweden .
I 548 213 178 939 installers are needed
United Kingdom 757 263 20 1040 0
Austria 162 32 7 201 an_d _at le_aSt °0% Of_
Austria 295 19 0 314 . . 1 177 s . existing installers will
Ceebr Distributors .
Ceebr Distributors 569 74 10 653 have tO be reSkllled to
Ireland 78 34 21 133 israel 146 150 114 410
el - o L 9% portugal 122 34 33 189
Portugal L5y 22 1 ﬁ’S Romania 276 66 29 371
ROlanIg ol L2 L 6 switzerland 94 15 13 122
Switzerland 103 7 1 111 — 165 188 307 660
Turkey 57 38 6 101 e
Belgium 362 96 4 462 Belgium 250 69 35 354
Croatia 185 28 2 215  Croatia 61 12 8 81
<ol 35 1 0 36 Slovakia 46 18 6 70

EUROPE 14039 2109 175 16323 EUROPE 8367 2535 1986 12888




Industrial Process Heat Fundamentals
* Industrial Process Heat: thermal energy used to produce, treat, or alter manufactured goods

Industrial Process Heat

Hot water for 4 # Preheat for boiler

~ Steam production ‘= :
| P - various processes
[~ ‘




Sector

Process

Paper

Drying
Boilng
Blcaching
De-nking

Drying
Evaporaton
Pasteurisation
Sterilisation
Bolng
Scalding

~ Concentration

Tempering
Smoking

Distiiation
Compressson
Thermoforming
Concentration
Boing
Bioreactions

Automotive

Resn molding

Degreasing
Electroplating
Phosphating
Chromating
Purging

Injection mokiing
Peliets drying
Preheating

Surface treatment
Cleamning

Colouwnng
Washing
Bicaching

Glueng
Pressing
Dryng
Steaming
Coclkang
Stairing
Pickang

Several
sectors

Hot water
Preheating

Washing and cleaning

Space heating

Temperatlure

90-240
110-180
40-150
50-70

40-250
40-170
60-150

100-140
70-120
40-100

60-90
50-90
60-80
40-80
20-80

100-300
110-170
130-160
120-140

80-110

Process Heat Temperatures per Industry

PROCESS HEAT
REQUIREMENTS

<100 °C : 9%
* 100°C to 200°C : 21%

INDUSTRIAL SECTORS
« Food & Beverage

« Pharmaceutical /
Chemicals

« Paper & Wood

Heat Pump
application

range

 Plastic
 Textile, Leather, Clothing
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EU Industrial Process Heat Facts

Process cooling (0-15°C) Process cooling (-30-0°C)
2% 1%
* Demand : 81% of the \ | Process cooling (<30°C)
thermal energy demand Space cooling |\ | /1%
= | Process heating (<100°C)

IS consumed for industrial 1% |\

- Q0
process heating purposes - 9%

/-

+ Source : Mainly the % Brococs
process  heating  is heating
produced by fossil fuels
(coal, oil and gas)

! 100-200°C
7 21%
Process -
heating (>500°c)
« Emissions : accounting 42%
for around 552 Mt CO,
emissions per year

- Process heating (200-500°c)

9%
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DE-CARBONIZATION PATH IN BUILT ENVIRONMENT

MINIMIZE i Install Building A ion S
Building Envelope Improvement nstall Building Automation System

INDIRECT EMISSIONS Enhancegentire bu”ging’s tﬁermaﬂ Real-time responsive electricity demand

BUILDING LEVEL insulation management SMART BUILDING

>

ELIMINATE

DIRECT EMISSIONS Upgrade to High Efficiency Equipment Electrify Heating

PRODUCT LEVEL Maximize energy efficiency of components Displace on-site fossil fuel use
On-site Renewable Generation Refrigerant Management ‘

Low-GWP transition + Reduced CARBON
Refrigerant mass in building > ECONOMY

energy > > > )
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Reuse and Repurpose the thermal



REPowerkEU at a glance —
| 42.5% T/

save energy

by 2030

diversify energy supplies

produce clean energy / - — 4——7
_ Produced more electricity from wind and solar than from gas for
Key achievements | thefirsttime ever
ow"“# \ l /
@ Reduced gas consumption by 18% Rapidly increased renewable energy
installation

aon®
yr4
L \
\ )
R4
ondr
&
K
o’

A

Overcome our dependency on Russian fossil fuels gy More than double the amount of solar energy
’ /produced since 2019

€

b Ensured access to secure and affordable energy
More electricity from renewables than gas

produced for the first time in 2022 73 AIN =
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REPowerEU at a glance

w
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Share of energy from renewable sources in 2023
eurostatia
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ELIMINATE DIRECT EMISSIONS

Cooling Plant Heating Plant

11°C

6°C

e e
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ELIMINATE DIRECT EMISSIONS

Water to Water E .
Heat pumps
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ELIMINATE DIRECT EMISSIONS

« Cascade System with Air to Water Heat Pump + High Temperature Water to Water Heat Pump

» Higher Booster Evaporator Temperature (45-40°C) for:
o Larger Booster Capacity
o Better Efficiency

A2W HP Unit

CXAF, CMAF,... High Temp. System

High Temperature Heat Pump

95°C

80°C

Air Cooled Heat Pump
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ELIMINATE DIRECT EMISSIONS

&

| -
T | TER
i y \ " i TOTAL EFFICIENCY RATIO y

E nesiNgCAPRc ty cooling + heating capacity **
powe input ® et s a -

total power input ™

"
” v
cool gcapac ly } i

power input *

TER is an official ratio
already used by HVAC
Industry in Europe.

High TER

Heating deman®

Eurovent certification
validates TER

Autumn
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ELIMINATE DIRECT EMISSIONS

« Cascade system with High Temperature Water to Water Heat
Pump

High Temperature Heat Pump

High Temp. System

» Higher Booster Evaporator Temperature (45-40°C) for:
o Larger Booster Capacity
o Better Efficiency

Existing chilled water system
with Cooling Tower

1RANEZ
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Case Study : BIC VIOLEX — (Attica)

Located in Attica region, BIC VIOLEX plant is a blade production unit.
Scope of project :

v'Reduce the use of fossil fuel

v Energy Savings

v Reduced CO, footprint

v Increase Sustainability

* Processes to be considered :
* Process Cooling @ 5 °C & Heating @ 85 °C (blade production)
« Dehumidification
« Space Cooling & Heating

« Existing Thermal Energy Production Model :
« Natural Gas bollers — Total Capacity 1900 kW
« Air Cooled Chillers — Total Capacity 5500 kW T ANZ
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Case Study : BIC VIOLEX

» Scope of project : Reduce the use of fossil fuel, Energy Savings, Reduced CO,
footprint, Increase Sustainability
« Strategy

« Reclaim Waste Heat Energy & Re-purpose by combining Heating & Cooling
needs.

* Produce Thermal Energy with significantly higher Efficiency Levels
 EqQuipment :

 Air Cooled Multipipe Heat Pump

« Water to Water High Temperature Heat Pumps
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BIC VIOLEX : 4pipe + booster

| :I ( |
Multi pipe Heat Pump

. —

10°C 30°C 35°C

TER=10 kW(c,h/kWel

Expected Results :
 Reduced Energy use by 69%

 Reduced CO2 footprint by 60% (1800 tons)

l..

35°C

> High
o) Temperatu
30°C Heat Pump

35°C

% High §
o) Temperature ®
Heat Pump
30°C

C.0.P.=3.17 kW,h/kWel
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