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CENTRO STUDI GALILEO

50 YEARS OF EXPERTISE AT THE INTERNATIONAL TRAINING CENTRE ON RACHP

Forum Agenda

«<*Marco Buoni, CSG — Technical Director| Presentation of the
International Special Issue 2024 and moderation of the event

<*Joachim Dallinger, Epta Deutschland, Country Marketing Manager |
“The Future of Refrigeration: the EPTA vision for an Innovative and
Sustainable approach to the industry”

«<*Gianluca Lillo, General Gas Kryon, R&D Project Engineer | “Internet
Of Things for Commercial Refrigeration: the case study”

Q&A time at the end of the presentations
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CENTRO STUDI GALILEO
50 YEARS OF EXPERTISE AT THE INTERNATIONAL TRAINING CENTRE ON RACHP

International Special Issue — IS| 2024 : p —T
Empowering RACHP Workforce for 3 io
the Future Transition

* Joint pubblication UNEP, IIR, AREA, CSG under the auspices
of Italian Ministry for Environment and Energy Safety
e 10° edition: published since 2006
* Topic: strengthening the RACHP workforce for the future UN®
challenges of the sector i ameeriy
* Forewords by the Italian Minister of Env. , UNEP, IIR & CSG EipG 2

» 24 sector-specific articles about current exploitable and . ARKEOR
available technologies wrea: S -
* Contributions from global associations, institutions, ’ . =Y. ®
(AREA, AHRI, ASHRAE, ISHRAE, EPEE, FAIAR, U-3ARC, ...) @
* Distributed at International Events (MOP, COP, Chillventa,
etc) * MINISTERO DELLAMBIENTE

E DELLA SICUREZZA ENERGETICA

Buoni - Via Alessandria, 26 - Tel. + 39 0142 452403 - 15033 Casale Monferrato - ITALY



CENTRO STUDI GALILEO

CENTRO

50 YEARS OF EXPERTISE AT THE INTERNATIONAL TRAINING CENTRE ON RACHP G s

GALILEO

Topics

* New European, American and global regulation to phase down or out
HFCs; EU's F-Gas regulation,

* Achieving energy efficiency through refrigerant and cooling transition;
preparations for Kigali Implementation Plans (KIPs),

 Global Cooling Pledge, MEPS (Minimum Energy Performance
Standards), National Cooling Plans, P

 Start of HFCs phase down in Art. 5 Countries, Refrigeration and Air Conditioning |

* Low-GWP RAC technologies for high ambient temperature regions, Y 2

* Low-GWP and energy efficient refrigeration and air conditioning .“;‘,‘:’:’iic‘égﬁ'}m@sé %?'g%
technology, Ly T

» Refrigeration and air conditioning standards and codes, e

* lllegal trade in ozone depleting and high global warming refrigerants,
* Heat pumps,

« Women in RAC.
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REGULATION (EU) 2024/573

Ept

ern y F-GAS REGULATION
NEW F-GAS | | REVISION:

REGULATION /7 |
ENTERS IN sy
FORCE TODAY il
WL

The New EU F-Gas
Regulation is the:

7/'4 INDUSTRY WANTS ~ #
/[Ly MORE AMBITION

Incentives and subsidies
*Accelerated {
HFC phase down

HFCs vs NatRefs
\ Compulsory natref training
’k More bans by 2025
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THE PHASE DOWN OF QUOTAS

This information is confidential and was prepared by Epta solely for our internal use.

It is not to be relied on by any third party without Epta prior written consent

The new F-Gas introduces for the first time the complete elimination

of the consumption of hydrofluorocarbons (HFCs) by 2050
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REFRIGERATION PRODUCT PROHIBITIONS

This information is confidential and was prepared by Epta solely for our internal use.

It is not to be relied on by any third party without Epta prior written consent

Domestic refrigeration : GWP<150 from 2015; Stop F-gas from 2025

Refrigerators and freezers for commercial use (self-contained) :
GWP<150 from 2025

Multipack centralised refrigeration systems for commercial use with a
rated capacity of 40 kW or more : GWP<150 from 2022

All stationary refrigeration equipment : GWP<150 from 2030

All the traditional HFCs (R448A, R449A, R134a, etc.) prohibited in 2030
Only NATURAL REFRIGERANTS and A2L (midly flammable) remain




SERVICING WITH F-GASES

This information is confidential and was prepared by Epta solely for our internal use.

It is not to be relied on by any third party without Epta prior written consent

Servicing or maintenance : The use of F-gases with
« GWP2>=750 for stationary refrigeration equipment from 1 January 2032

« GWP=2500 for air-conditioning equipment and heat pumps from 1
January 2026

is prohibited, with an exemption for reclaimed or recycled.

2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036

Refrigeration Virgin GWP <2500 GWP <750
equipment refrigerant No lower capacity limit compared to the previous regulation, Stationary equipment excluding chillers,
Equipment for

intended usage below

-50'C is exempted. Recycled/

reclaimed Mo service prohibition GWP <2500
refrigerant




THE PFAS ISSUE

Per- and polyfluoroalkyl substances
(PFAS) are a group of approx. 10.000
man-made chemicals that are used in
a variety of industries due to their
sealing, temperature and pressure
resistance, low friction properties.

“Forever chemicals” are very persistent
in the environment and in the human
body — meaning they don't break down
and they can accumulate over time.

This information is confidential and was prepared by Epta solely for our internal use.
It is not to be relied on by any third party without Epta prior written consent

The majority of F-gases are or degrade in PFAS as well as their potential breakdown product
called TFA (Trifluoracid) - few exceptions (R32, R152a, R23, R1132)
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DRIVERS FOR THE CHOICE OF THE REFRIGERANT OPTIONS

1. Investment cost
Life-cycle cost for the consumer (upfront and running costs)
2. Standards & Legislation
S&L includes bans, taxes and voluntary agreements
3. Complexity
Complexity of manufacturing and operating the product
4. Risk Awareness
Perceived and actual risk of using the product
5. Market Readiness

Market competence in safe adoption of the new technologies

It is not to be relied on by any third party without Epta prior written consent

This information is confidential and was prepared by Epta solely for our internal use.



NATURAL REFRIGERANTS

1009%b of Epta’s solutions portfolio with natural refrigeration

Integral solution Plug-in with natural refrigerant Remote CO, cabinet
with natural refrigerant and best specifically designed with proprietary
in class energy performance for F&B segment full glass door design

This information is confidential and was prepared by Epta solely for our internal use.
It is not to be relied on by any third party without Epta prior written consent
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Description
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Rac Genius Pro is a hardware and software system that i \ ™
measures and enhances the performance of HVAC-R o

system through the l.0.T. technology. It monitors :

operational parameters, evaluates efficiency, and ol

provides recommendations for adjustments to improve L. -
performance, achieve energy savings, and reduce JJi’Iqu”lH

environmental impact.
Key advantages

How’'s made
> Switchboard with advanced electronic The Rac Genius Pro plant monitoring system offers
control board - internet connected real-time measurement and control of critical
parameters such as temperatures, pressure levels,
> Cloud web service for remote and real- and energy consumption. It continuously evaluates

time monitoring of the plant system performance, tracks important parameters,

detects deviations, suggests energy optimization
strategies, recommends maintenance actions, and
reduces operational costs while improving
sustainability and system reliability.

' » High-precision measuring transducers:
Temperature — Pressure - Power meter

G e n e ra | G aS ‘ K RY[] N B B R AZ E 2 B TEB This document and all of its contents are property of GeneralGas. All unauthorized use, reproduction or distribution 17
- v - of this document or the information contained in it, by anyone other than GeneralGas, is severely forbidden.
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Main features

Remote access
Control your plant wherever you are, via our web portal

Mei Software  Anagrafica clients  RacGenis PRO  Impostazion|

/ Impianto Pompei - Pompa di Calore Reversiblle senza Scambiatore lig-vap

dragrates Paramet: ratec Grat impostaz
» soquise Temperature

[ Informazioni impianto. 2

Real-time monitoring
Monitor your system's performance in real-time

Applicazione: AC - Pompa o Catore Rey aoie

Non-invasive installation
No need to hold on the system for installation

Periodo g acquisizione dati ﬁ
@,

Initio periedo: 2022.07. 18T1025:00 ]
Fine periodo. 2022-07.20720 28, 00 /
Intervatio o campionamento: 50 sec

dvanced diagnosis
uickly find the causes of any malfunctions

o >

Energy optimization
Save energy and money with real-time performance
analysis

G e n e ra | G aS ‘ K RY[] N B B R AZ E / TE This document and all of its contents are property of GeneralGas. All unauthorized use, reproduction or distribution 18
B . - of this document or the information contained in it, by anyone other than GeneralGas, is severely forbidden.
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R.G. Pro: Supermarket installation essentials

Temperature Sensors

A 4-wire RTD temperature sensor compensates for wire resistance, providing
precise measurements for long cable runs. Insulated with Magnesium Oxide,
it ensures reliability in harsh environments.

Temperature sensors are installed in crucial locations: suction line;
discharge of each compressor; condenser outlet; outside ambient

Pressure sensors

Piezoresistive sensors, 4-20 mA output signal. Provides reliable pressure
readings. Pressure sensors are installed on the low and high pressure
sides.

Current transformers

A 333 mV secondary output CT measures AC by converting high primary
current to a lower voltage signal. It has an accessible core for easy
installation without circuit disconnection. Connected to an energy meter, it
accurately measures energy consumption in residential, commercial, and
industrial settings.

of this document or the information contained in it, by anyone other than GeneralGas, is severely forbidden.

G e n e ra | G aS ‘ ‘ K RY[] N o B B R AZ E & B TEB This document and all of its contents are property of GeneralGas. All unauthorized use, reproduction or distribution 19
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Rac Genis Pro & Solstice L40X in the Supermarket

Components List:
Temperature transducers: MT line

> n. 7 pt100 A class 4 wires (2 suction, 2 discharge, 1 receiver discharge, 1
condenser

discharge, 1 outside ambient)

Pressure transducers

> n. 2 rated 0 - 40 barg (low and high pressure side)
Current transformers:

> n. 3 for each compressor + n. 3 for whole power plant current — a total of 9 CT

The MT & LT Arneg plant main features
v Condensers: Modine model EGK 912EL4B4, 54 kW capacity, rated @ 50 °C (mid

temp), PED group 1

v LT rack: n. 1 Bitzer model 4DES-5Y, tot capacity 5 kW, rated @ -35 / + 50°C (mid
temp)

v MT Rack: n. 2 Frascold model Q7-36.1Y, tot capacity 32 kW rated @ -10 / + 50°C

(mid temp)

V' Electronic control: Dixell

G e n e ra | G aS ‘ K RY[] N B B R AZ E & B TEB This document and all of its contents are property of GeneralGas. All unauthorized use, reproduction or distribution
- v - of this document or the information contained in it, by anyone other than GeneralGas, is severely forbidden.

PASSIONATELY COOL




Stripcharts: Temperatures & Pressures

Continuously monitoring the pressures and temperatures on the key points of the system can
build a base of datas that can be analyzed by the A.l. algorithm developed in the Cloud server.
Stripcharts will be available for long time for further analysis

of this document or the information contained in it, by anyone other than GeneralGas, is severely forbidden.
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Grafico pressioni
@ m— i @ = 2 ® = T1 @ = T @ = T12 @ = T21 @ = T22
" & —— T2 @ — 7 [ p—— @ —— T19 @ — T20
® = Tcond VS ® = Tcond M ® = Tcond LS @® = Tevap M [ ] Tevap VS
18
A [‘ M) i
il i ki s
14 Iyl il bk L f i
| ,I‘l\ MH.”“ Wi I
| VY H
12 | A "‘
60 i | |
T |
5 10 _ 8
a8, %)
5 S U
2 s B g P bty T N g SIS
£ § * JC AR Y VL’J“ . RJNM"'.'wft"ndu'-'i\.'«'tm»«.w.\r.\,\, " . . N .
g WA bbbl N‘"W"\““u'""-‘v'»"ww_,-'. W R A T T WA e S PVl R
5 & 28 T """'"‘l"”u‘-‘*“‘“'J“r‘lﬁ—\‘»'»"-a»—Mp.\M'__\w.w,'\,wﬂ.-,z..\,_\Ir.-.".,..,‘1 e v e N W TR RS L S
20 L b T L Y RSP V)
. N . ] 7
4 oy At o T R il I 'l ‘.ﬂ
4 12 . 30 | T A Al : i".l W, LI PR BT LA IIH! ' i,’ii’ A sl /
[T, T LT LT TS TP .-.f\ Pl g e TR UAPRURL Y
| ! Vi
2
) l
” l y \1 H ' ! Ll 1k I s 1 i- !
12 e A JJI\ ~ul \]'. Tk, N | \1 | {E (| g / N PO L [ A/
0 J'|' leﬁ"" WMMW‘J-\ ‘r“P I wd'l}ﬂ‘-' W 'HM"‘I{W, \'LA"- “u'v'fM"." Y N"'fJf.“‘i"‘""‘i)unp':‘ﬁ,"-,’fr 1A 1'/,'\‘.»-";.!,.4} “"w‘[ﬂ".,«‘ AW ‘«"’M{J‘H N ‘1' \,4 i‘w‘l?" VI W 1“,-\.‘-»‘,-" i-;‘L" '"'r-"u_"\,\\u‘.'l'll Y
S o ISEP o o S D ) SIS e o ISR ) S D o ) S B ) SRS o $ 20
O A S R A S A N A,
R R i I S S = A A L G S i U U i S R i N R R L g, S g N O N S R e g . N L N e g N g
PEPPR P L PPLR L PP PEEL L PPPPELSPPRELEL PR LLOPLP PSS DD D I S gt e g G g S Gt S gt et
A A G I A G I S S
RO e e A
G S S S S S S S Sl S S P S S S e S S S S S S S Sl Sl S S S S S S S i
G e |q e ra | G a S ‘ ‘ KRY[] N o B B R AZE o B TEE This document and all of its contents are property of GeneralGas. All unauthorized use, reproduction or distribution 21

PASSIONATELY COOL




Stripcharts: Currents and Voltages

Impostazioni
Anagrafica i o Parametri Grafico
Impianto : acquisiti Temperature
o calcoli d P

4

Grafico Grafico
Parametri Multi Performace
Caratteristici Variabile

Grafico
Potenze

Grafico
Pressioni

Diagnosi Ottimizzazione

Grafico misure elettriche

@ === Tensione [V] @ == Corrente 1[A]
@ === Cosp2[] @ === Cosp3[]
480

460
440

420

400

Tensione [¥]

380

360

340

GeneralGas
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@ === Corrente 2 [A] @ === Cormente 3 [A] @ === Cosp1[]

G KRYON Q B-BRAZE & G-TEC

0.8

0,6

0.4

[w] @jualion

0.2

0.4

[1#s02

Measured quantities

> System supply voltage

» Current drawn by the
individual phases

> Phase shift angle of the
individual phases

Quick detection of the phase
shift in the feed

This document and all of its contents are property of GeneralGas. All unauthorized use, reproduction or distribution
of this document or the information contained in it, by anyone other than GeneralGas, is severely forbidden.
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Plant Analysis— Performance Summaries

4. Parametri di funzionamento *This values are only exemplary, not referred to specific application

» Analysis of on/off times > Calculation of average weas | [ wax [ | e
T evaporazione [*C]: -135 7.2 47 8,0
> Analysis of the operating evaporation/condensation
T condensazione [°C]: 345 30,0 30,4
time at steady state temperatures pe— o

» Summary of » Calculation of average DTs

thermal/electrical energies  » Subcooling calculation .
in the analysis period » Calculation of overheating

> Evaluation of the average ~ » Compressor efficiency O PR
thermal/electrical power in calculation m
the analysis period B

1. Durata periodo di analisi  *This values are only exemplary, not referred to specific application

» COP Assessment

Periodo di analisi

Comparison with optimal
Durata periodo di analisi: 71.520 19,87 va I u es

Durata compressore ON: 50.460 14,02 T1%

Durata compressore OFF: 21.060 5,85 29% O ut = of- ra n g e a I e rts
Durata compressore a regime nel periodo ON: 26.040 7,23 52%
Durata compressore a regime nel periodo di analisi: 36%

G e n e ra | G aS ‘ K RY[] N B B RAZ E -~ B TEB This document and all of its contents are property of GeneralGas. All unauthorized use, reproduction or distribution 23
- A - of this document or the information contained in it, by anyone other than GeneralGas, is severely forbidden.
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Plant Analysis— Diagnosis & Optimization

> D ata b ase w It h th € main causes Of *This values are only exemplary, not referred to specific application

*This values are only exemplary, not referred to specific application

malfU nCtion. . Grafico Diagnosi

= Charge Level | R

. .
Durata
Durata 3 [ Circuito sowacaricato
L ) 3 malfunzionamento . . PE— —— e e
Possibile malfunzionamento malfunzionamento | ™2 Azione suggerita
. ™ (% sul tempo a [ Vahvola temostatca starata
= hermostatic valve )
[ Vaivols termostatca guasta
— — — —
Gircuito Sottocaricato: 0,00 0%

[ Coibantazione Tubazone essirazions non suffcente

C O n d i_t i O n Circuito Sovracaricato: 3,90 54% Possibile Scaricare il circuito [ Fitto essiceators saturo o mtasato a monte dofa fermostatica

! - - L . Aumentare la coibentazione della Strozzatura suta Tubazione del liquido che alimerta  temostatca
G non sufficiente: 547 76% Possibile
tubazione di aspirazione

[ Eftcsenza volumetrica dol comgressore scarso

= Suction insulation ” o col compressors searsa: a0 s% | Possble | Sosttured compressore (el casoin e

cui il surriscaldamento utile sia
maggiore del valore massimo
accettabile)

U H e at eXC h a n g er St at u S Presenza aria nel circuito: 3,90 54% Possibile Sostituire |a carica di refrigerante con

Refrigerante di buona qualita (nel caso
in cui il surriscaldamento utile sia
minore del valore minimo accettabile)

» Undersized heat exchangers T

[ Condensatore sporco

[ Condensatore sotiodmensionato

[ Evaporaore sporco

[ Evaporatore sofiodimensionsto

Condensatore sporco: 712 98% Possibile Pulire il condensatore  orastento ke
Condensatore sottodimensionato: 712 98% Possibile Sostituire il condensatore s ¥
*This values are only exemplary, not referred to specific application *This values are only exemplary, not referred to specific application
Scalfspammetr dufimizzare COP_rafr ERC) 580 a8 435 an 3 an a02 568 i
([ Sottorafireddamento _] Surriscaldamento utile () Surmiscaldamento passivo AT Evaporatore AT Co i (=) c Energia eletirica 39027 25530 30564 34025 39524 3%0.49 002 36853 26047 18711
anoteda

Parametri da Funzionament | Ottimizzazione Ottimizzazione comprassare (KW}
Surr. utile Ciclo Teorico

Real-time diagnosis of possible °"'“‘“”“°"| el T R N N i T I O e

ottimizare o attuale Globale Surr. passivo | Compressore Utente
Costo energia Rue sase nwe ssate s21e s24€ sa0ae sas6e s1sne e

.
m a Ifu n ct I 0 n s Temperatura media | 263 263 23 263 23 263 263 23 23 23 propses -”"h"m
ol compressore [€]

delfaria ambiente

re Rizparmio € 2159¢€ 1354€ Bo0e o79€ 003€ 159¢€ J48€ 077€ on0€
scancmico nel
Temperatura di 421 343 343 421 21 421 421 421 343 M3 periodo & analisi
condensazione [*C] €
. . . Risparmio € 069€ 043¢ 0xse 03¢ -D00€ Q05¢€ one 066¢€ 103¢
OTcondensatore | 158 80 80 158 158 158 158 158 80 80 oconomico oraro
re [ora)
FE— [ i i 7 o i 0 R ik 7 Risparmio € so0s30€ sTess0e 222577 2ms€ s62€ w319€ s6753€ sTsaTe a03aTTE
econemico anruo
del fluido @
secondario [*C]
. . . indice & T1% 1000% 303% 7% 2% EXTS 02% 57% 0% 1267%
Temperatura di 20 61 20 61 20 20 20 20 61 61 Ouibiaaiions
i Energetica [%]
evaporazione ['C]
AT evaporatore 91 50 91 50 91 91 91 91 50 50
I n d ex I'c) Poterza di 5609 6688 5869 B418 5549 5618 5624 5.4 67.05 329
Sattorafireddamento 4.3 30 43 43 30 43 43 43 43 30 spinza
re Condensators (kW]
Potenzs 6 4598 5807 5128 5529 4639 a0 4539 %598 60.15 5935
Surisc Utle['C] | 29 55 29 29 23 55 29 29 29 50 Ratestamento
gererota
Surrisc. Passivo 03 40 03 03 03 03 40 03 03 00 -
el _
ne% 100.0% mirs 1048 % 1201% nea% 1210% "% 964% aB%
Rendimento 7082 75.00 7082 7082 7082 7082 7082 75.00 7082 100,00
compressore [%]

comprassorel %]
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GeneralGas srl

Via Aosta, 5- Cernusco S/N
Milano (ITALIA)

Tel.: +39 02 92141835
Email: info@generalgas.it

www.generalgas.it

GraZie per n www.facebook.com/generalgaspage/

m www.linkedin.com/company/general-gas-s.r.l./

'attenzione!

r@ www.instagram.com/generalgaskryon/

Gene ralgas (e (RYON O B-BRAZE © B-TEC
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