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Different System Solutions for Supermarkets

Energy Efficiency
« The CO, - Equator

Efficiency Technologies CO, Remote Systems
« Semi-Flood

» Parallel Compression

« Ejector Gas/ Liquid

 Availability of Efficiency Technologies CO,

Plug-In R290
Semi-Plug-In R290
R290 Liquid Chiller

Summary
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ENERGY EFFICIENCY — BERLIN CLIMATE

CO,-subcritical
> 80% per year

CO,-transcritical
< 20% per year
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THE CO,-EQUATOR

Equivalent efficiency level for
CO,-Equator at
15°C annual average temperature.

North of the CO,-Equator standard
CO,-booster-systems have significant
efficiency gains versus conventional
F-gas systems.

Target:
Shifting or complete elimination 3
of the “CO,-Equator” in Europe! . : hin >
. ‘ “Thessaloniki 16°C
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" -..Athens 18°C
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Available Efficiency Technologies for CO, Remote Systems
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EFFICIENCY TECHNOLOGIES CO,

(1 = bR
Semi-Flood
Standard DX “Semi-Flood” with Flooded
CO,-concept internal HX CO,-concept
Gascooler Gascooler Gascooler
Internal Internal
HX Z HX v,
X HP- HP- X HP-
valve  MP-valve valve MD-Ventil valve
® ®
Receiver Receiver Receiver

Internali | | COpump

Internal
HX HX
><}— to = -8°C H ><—| to = -6°C H to = -4°C
Expansion- | Expansion ‘
valve valve
sh = 8K sh=2-4K sh = 0K
x=0 x=0,03-0,1 x=0,5-0,7
sh = superheat x = liquid portion
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EFFICIENCY TECHNOLOGIES CO,

Parallel compression
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Expansion
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Enthalpy k.l/k:g
Standard process CO,-transcritical

ECO compressor (parallel compression)
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EFFICIENCY TECHNOLOGIES CO,

Parallel compression combined with liquid and gas ejector

Gascooler

Pressure in bar

—M—I— Evaporator Liquid
Expansion valve Seperator |

Enthalpy kJ/k:g
Standard process CO,-transcritical

ECO compressor (Parallel compression) Increasing

Gas-ejector (low suction portion / high pressure lift) Complexity

Liquid-ejector enables Semi-Flood v
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EFFICIENCY TECHNOLOGIES CO,

Modulating ejector & CO, pump
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Pressure in bar

Gascooler

Ejector
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Evaporator
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Gas-/ Liquid-ejector (high suction portion / low pressure lift), enables Semi-Flood
CO,-pump (assists pressure lift, if needed)
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ENERGY SAVINGS BY

Increasing the compressor suction pressure

Semi-Flood & modulating ejector

Ejector

& CO,-pump

Gascooler

CO2-pump

Expansion valve

Q to= +3°C

to=-5°C

eurammgon

Standard

CO,-concept

Gascooler

HP-valve X

Receiver

MP-valve

CJ. to=-8°C

D

to=-8°C

Expansion valve
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Comparison at summer condition and equivalent product temperatures
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AVAILABILITY EFFICIENCY TECHNOLOGIES CO,

Semi-Flood with Semi-Flood
Internal HX Liquid Ejector
“Condensing®  Compact Compact
Units Multi Multi Compressor Racks Large Multi Compressor Racks
Compressor

Racks

|

[

Hermetic Compressors

|
A

[ 1
|
r !

Semi-hermetic Compressors

| ] ] ] >
Laboratories, Small Middle Large Hypermarkets
Petrol Station, Supermarkets ~ Supermarkets, Supermarkets Cash & Carry
Convenience Discounter
Store
| I | | | | Ly
1TkW  5kW 10kW 20 kW 50 kW 200 kW 600 kW

eurammgon

Refrigerating capacity Medium temperature
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Plug-In R290 Solutions
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PLUG-IN R290

eurammgon

Condenser

Waste heat to the sales floor air

Condenser

Evaporator

Evaporator
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Condenser

Evaporator
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AVAILABILITY PLUG-IN R290

Complete

stores
|

MT + LT

Waste heat via
open MTA cabinets

LT only

Flexible cabinets for impulse sales

>
Laboratories, Small Middle Large Hypermarkets
Petrol Station, Supermarkets ~ Supermarkets, Supermarkets Cash & Carry
Convenience Discounter
Store
| I | | | | Ly
1TkW  5kW 10 kW 20 kW 50 kW 200 kW 600 kW

e U rO mm @ N Refrigerating capacity Medium temperature
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Semi-Plug-In R290 Solutions
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SEMI-PLUG-IN R290

Dry Cooler
Water y
Loop O
Water-
Pump
Condenser Condenser Condenser
Evaporator Evaporator Evaporator
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AVAILABILITY SEMI-PLUG-IN R290

Complete stores or combined with
LT Plug-In R290
A
[ \
MT + LT
open MT cabinets
combined with
LT Plug-In R290
{—A—\
MT only
I | I I | >
Laboratories, Small Discounter Large Hypermarkets
Petrol Station, Supermarkets Supermarkets Cash & Carry
Convenience
Store
l I I I l I Ly
1TkW  5kW 10 kW 20 kW 50 kW 200 kW 600 kW

e U rO mm @ N Refrigerating capacity Medium temperature
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R290 Liquid Chiller
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R290 Liquid Chiller

Condenser
Evaporator
Brine J
Loop O
Water-
Pump

eurammgon

Air Cooler

Air Cooler

Air Cooler

Different System Solutions for Supermarkets



AVAILABILITY R290 LIQUID CHILLER

Or combined with
LT Plug-In R290
|

MT +LT
Or combined with
LT CO,-DX
[ . |
MT +LT
| | | | | >
Laboratories, Small Middle Large Hypermarkets
Petrol Station, Supermarkets ~ Supermarkets, Supermarkets Cash & Carry
Convenience Discounter
Store
| I | | l I Ly
1TkW  5kW 10kW 20 kW 50 kW 200 kW 600 kW

e U rO mm @ N Refrigerating capacity Medium temperature
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CARRIER NATURAL EFFICIENT SOLUTIONS AVAILABLE

Plug-In R290 cabinets
A

MT + LT

Semi-Plug-In R290 cabinets
{—A—\

MT only

CO,-Booster DX remote solutions
A

!
MT + LT Modulating ejector & CO, pump

| | | | | >
Laboratories, Small Large Hypermarkets
Petrol Station, Supermarkets Discounter Supermarkets Cash & Carry
Convenience
Store
| I | | l | Ly
1TkW  5kW 10kW 20 kW 50 kW 200 kW 600 kW

e U rO mm @ N Refrigerating capacity Medium temperature
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SUMMARY NATURAL REFRIGERANTS CO, + R290

Energy Efficient Natural Refrigerating Solutions are available for full Europe
|

MT + LT
| | | | | >
Laboratories, Small Middle Large Hypermarkets
Petrol Station,  Supermarkets ~ Supermarkets, = Supermarkets  Cash & Carry
Convenience Discounter
Store
| | | | | | 1y
1 kW 5kW 10 kW 20 kW 50 kW 200 kW 600 kW

euramm @ N Refrigerating capacity Medium temperature
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