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Various Drivers Push the Changes

Time to market is
challenging

-] : %
Change the freezer to N - Provide better value to
natural refrigerants upon nd users

regulations 5

\_//ﬂ 7 2
o

e

Improve energy eﬁM/ ‘g&nsure freezer

to fulfill energy level robustness & reliability

Reduce the TCO . Use the existing
| recourse in a smart way
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R404A to R290

Baseline o
F Kitchen Commercial Freezer
] 1 * Volume: 1270 liters
» Temperature: -18°C to -22°C
| + Auto defrost
=—— « Stand alone or combined island configuration

« 22Kg R404A compressor
New compressor Definition & optimization Components replacement
Selected from data simulation r_/ ¢ Refrigerant charge ,—/ * Non-spark and HC proof
e 14kg Green compressor for R290 e Expansion device fans, lights, switches,
e Low GWP * Heat exchangers etc.

e Future-Proof: reduced costs with
natural refrigerant and regulation
compliance

¢ Energy savings: high efficiency
concept
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Benefits

R404A
Std. efficiency
compressor

-34%  -58%

Energy Pull down
Consumption time
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-3dB(A) -75%

Noise

Refrigerant
charge

-60%

Refrigerant Compressor

cost

-60%

Cost index

R290
High efficiency
compressor
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Agenda

e Fixed speed to variable
speed



R290 to R290 V-Speed

Baseline ;
; Kitchen Commercial Freezer
] ][ * Volume: 1270 liters
» Temperature: -18°C to -22°C
|  Auto defrost
—_— - Stand alone or combined island configuration
» R290 fixed speed compressor
New compressor Fine-tunin Components optimization
Selected :‘Orom data simulation r_/ Refrigergnt charge ,—/ Intglligent elegtronics
Variable speed drive Expansion device controlling
TOP energy savings (energy Heat exchangers Higher efficiency AUX
efficiency) parts required

Green compressor R290
Lower noise level

Reliable & robust operation
Operation in any region (multi-
voltage input)
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Inverter+ multiple I/Os + display +
remote diagnostics + HACPP + etc...

B f. t
Inverter sensors thermostat +

_display —> close the loop optimal

Inverter
several control options

Inverter
sensor thermostat

Basic inverter &
PM motor

R290
High efficiency
compressor

+60%

-20% -3dB(A)

Secop new
Energy Noise modular Compressor
Consumption electronics  Cost index
Features
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R290

Top efficiency
Var. speed
compressor

20 —>-50 %

TCO
index

| P SECCP
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Traditional Approach

5

Test [ Test

Selected compressors
|

\%——f—:’ Application cabinet ; Cycle,’ | cycle 7 |

Lab resources, time, cost, ..., etc.

A=
_ Ak
P
\ Final
verification
tests

p Select the testing compressors base on baseline cabinet

p Repeat test cycles to define the best compromise compressor vs. system

p Final verification tests

Many interactions in the labs to find the right compressor vs.
system compromise — big amount of time + resources
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Optimised Approach

Simulation + Lab = Time + Cost Efficiency

Customer Functional
Application Behaviour
Reference Model

Operation
conditions
simulation

Compressor
option

Compressor
Model

System
(polynomials)

optimization
elements

verification
tests

Select the testing compressors base on baseline cabinet
Repeat test cycles to define the best fit compressor vs. system

Final verification tests

High accuracy data simulation with hundreds of proven records
Fulfill different customer requirements (i.e. different energy ratings) +>75% reduced test cycles

= SECCP
R gerarts
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S‘Ecop Group /~ — ™

% Mid- and high-end household . /

&
Household B

|| refrigerators

+» Most customer-centric

Light Commercial - playe_r .
Food, beverage and medical <+ Best-in-class service
=,:"| equipment industry provider
— < Indisputable technology
leader
Battery Driven
Mobile, medical, telecom and solar
equipment industry
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Natural Refrigerants Product Portfolio

VSD

FSD

Low Cooling Capacity
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