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A focus on energy impact of a CO, system in a warm climate

tats

Heat OUT

State of
Pressure  Refrigerant Field Piping

B vien Gas Dischargeline The efficiency of the refrigeration systems
O Weh  aud  Retumine depends on how much energy is consumed in Heat IN

B Sl _ceviaid Uouiioe accomplishing the removal of heat in this cycle
. Low Vapor Suction Line




P-h Diagram
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P-h Diagram

CTTTTTTTIT I T RITTTTITTH
T

[TTT I l: | 4LL; IIJI [T ‘II II‘ llll\k;;,Ll‘ [T I‘II II#}QL}% ||| II‘I 11 ‘III
o Fo °F

BRERRA:
tt?F ) E \ c"‘mﬁ "\t E

Temperature
PRESSURE

DAL L

[hlhld] AN
.............. 2000 2100 2200 2300 2400 250,

ENTHAL PY

:/ r
UUU:||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
T30 40. 50 60 70 80 90 100 10 120 130 140 150 160 170 180 19

Proprietary and Confidential

Energy

>




Proprietary and Confidential

P-h Diagram
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Subcritical vs. Supercritical
CO, P-h Diagram
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Subcritical vs. Supercritical

CO, P-h Diagram
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Subcritical vs. Supercritical
CO, P-h Diagram
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Subcritical vs. Supercritical
CO, P-h Diagram
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A focus on energy impact of a CO, system in a warm climate

Understanding the impact
of the ambient temperature - 1
in removing the heat

tats

Heat OUT

The efficiency of the refrigeration systems
depends on how much energy is consumed in Heat IN
accomplishing the removing of heat in this cycle



A focus on energy impact of a CO, system in a warm climate
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A focus on energy impact of a CO, system in a warm climate
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A focus on energy impact of a CO, system in a warm climate

Continuous Advancement in CO2 Booster Technology

Application & Efficiency for all Climates
Improved Refrigeration & Store Efficiency
* Reduced Utility Energy Consumption & Peak Rates

Adiabatic Parallel Low & High Pressure®
Gas Cooler Compression Pressure Ejectors Exchanger
*In Evaluation
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A focus on energy impact of a CO, system in a warm climate

Understanding the Design Requirement Impact

Air- Cooled Gas cooler Adiabatic Gas cooler

Annual extreme dry bulb temp:
< 100.9 ° F = Air-cooled
> 100.9 ° F = Adiabatic
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A focus on energy impact of a CO, system in a warm climate

Understanding the Design Requirement Impact
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A focus on energy impact of a CO, system in a warm climate
Understandlng the DeS|gn Requirement Impact
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A focus on energy impact of a CO, system in a warm climate

GAS COOLER AND
HEAT RECLAIM LOADS

CO, WARM CLIMATE TECHNOLOGIES
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A focus on energy impact of a CO, system in a warm climate

CONDENSER/
GAS COOLER

CO, WARM CLIMATE TECHNOLOGIES
PARALLEL COMPRESSION
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A focus on energy impact of a CO, system in a warm climate

CO, WARM CLIMATE TECHNOLOGIES
LOW PRESSURE EJECTOR

High Pressure CO2
Inlet (70-115 bar)

< Lower Pressure CO2
Inlet (25-30 bar)

!

Intermediate Pressure
CO2 Outlet (31-38 bar)

Ejector uses the energy provided by the high-pressure CO2
(gas from gas cooler) that flows through the LPE motive nozzle
and compress another mass flow (Suction gas) at lower
pressure in turn provides lift to suction and produces
intermediate pressure (receiver pressure).
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A focus on energy impact of a CO, system in a warm climate
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CO, WARM CLIMATE TECHNOLOGIES
HIGH PRESSURE EJECTOR
In conjunction with Parallel Compression

High Pressure CO2
Inlet (70-115 bar)

< Lower Pressure CO2
Inlet (25-30 bar)

l

Intermediate Pressure
CO2 Outlet (31-38 bar)

Type Ejector to be applied in a warm ambient location:
LOW PRESSURE EJECTOR - Optimal size : 150 KBTUH to 450 KBTUH
HIGH PRESSURE EJECTOR - Optimal size : 400 KBTUH to 1200 KBTUH
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A focus on energy impact of a CO, system in a warm climate

CO, WARM CLIMATE TECHNOLOGIES
PRESSURE EXCHANGER

How a Pressure Exchanger Works

The PX transfers energy between high-pressure and low-

pressure liquid and gas through continuously rotating ducts

Reduces flash gas generated by CO, systems to:

o Save energy

o Increase capacity

o Improve hot-weather performance

Currently in field trials for application validation
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A focus on energy impact of a CO, system in a warm climate
CO, WARM CLIMATE TECHNOLOGIES

APPLICATION SUMMARY
Hot
4 (125°F)
Adiabatic Adiabatic COLD / VERY COLD
: High Pressure Ejector
Low Pressure Ejector Pressure Exchanger
c :
g Warm Im pact HOT-DRY / MIXED -DRY
E | (0P Summary
v" AC - Air-Cooled Gas Cooler
) Air Cooled v AD- Adiabatic Gas Cooler
Alr COO'Gd Parallel Compression v LPE- Low Pressure Ejector
Adiabatic _ High Pressure Ejector v' PC- Parallel Compression
Low Pressure Ejector Pressure Exchanger v HPE- High pressure Ejector
CO°O| v PX- Pressure Exchanger
(75°F)
<500 K <1200 K
>
Capacity MBH
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A focus on energy impact of a CO, system in a warm climate

CO, WARM CLIMATE TECHNOLOGIES
APPLICATION SUMMARY

Some Closing Thoughts

Energy comparison will vary based on baseline system and regional application

With the right technology application, CO, systems will operate very efficiently

A CO, system will impact the overall store efficiency with integration with HVACR

Having the right information will impact making the best business decision?
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Hillphoemnix.

Understanding your refrigeration needs and
striving to exceed your expectations

Fhank You!

Presented by
Derek Gosselin
Director CO2 Business Development and Strategic Planning
dgosselin@doverfoodretail.com
678-372-4111
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