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History of Pressure Exchanger Technology
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1992 2019 2022

1997 2021 2023-2024

Energy Recovery 
founded

Energy Recovery 
ships 20,000th PX

PX G1300® for 
CO2 refrigeration launches

First PX desalination 
installation in Canary Islands

PXs installed in facility that 
sets world record for lowest 
reported energy consumption in 
desalination

PX G1300® awarded at RAC 
Cooling, ACR News, ATMO, 
and C&R Madrid



How Does it Work?
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HP In

LP In

The PX G1300 pressure exchanger transfers energy 
between high-pressure and low-pressure liquid and gas 

through continuously rotating ducts



PX G1300® Pressure Exchanger Essentials

o Energy efficiency technology for 
CO2 refrigeration systems

o PX G1300 provides:

▪ High pressure expansion (replaces 
HPV function)

▪ Providing compression to reduce 
MT compressor load

o No superheat required (tough enough 
to handle gas, liquid & multiphase 
flows)
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PX G1300 Benefits for CO2 Refrigeration

Save Energy 

• Up to 30% COP Lift 

• Projected annual energy 
savings of up to 15% or more

• Reduce carbon footprint
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Improve System Stability 

• Reduce flash gas to increase 
capacity by up to 15% at 95°F

• Safeguard against heatwaves by 
increasing design temperature by 
up to 11°F

• Protect against high-pressure 
discharge failure and system 
downtime

Reduce OPEX and Complexity

• Reduce power consumption

• Minimize or eliminate water 
usage from adiabatic gas 
coolers

• Minimal maintenance

Disclaimer: Results may vary based on climate and system architecture.



What's Inside a 
Pressure Exchanger
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HOUT LI
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Saturated 
Mixture 

HOUT LI

Saturated
Mixture

LP IN 
VAPOR

LP IN 
VAPOR

LP OUT 
Saturated

Mixture

LP IN 
VAPOR

LPIN 590 psia / 40.7 bar

LPOUT 551 psia / 38 bar

Low pressure vapor enters 
rotor ducts

Low pressure fluid exits as a saturated 
mixture and enters flash tank



Saturated 
Mixture 

LPIN 590 psia / 40.7 bar HPOUT 1139 psia / 78.6 bar

LPOUT 551 psia / 38 bar HPIN 1150 psia / 79.3 bar

HOUT LI

Saturated
Mixture

LP IN 
VAPOR

Low pressure vapor enters 
rotor ducts

LP IN 
VAPOR

LP OUT 
Saturated

Mixture

LP IN 
VAPOR

LP IN 
VAPOR

HP IN 
FLUID

LP IN –
HP OUT 
VAPOR

High pressure fluid enters to 
compress low pressure vapor

HP IN

HP OUT
FLUID

Saturated
Mixture

HP OUT 
VAPOR

Compressed low pressure vapor 
exits as high-pressure fluid

Low pressure fluid exits as a saturated 
mixture and enters flash tank



Saturated 
Mixture 

HOUT LI

Saturated
Mixture

LP IN 
VAPOR

LP IN 
VAPOR

LP OUT 
Saturated

Mixture

LP IN 
VAPOR

LP IN 
VAPOR

HP IN 
FLUID

LP IN –
HP OUT 
VAPOR

HP IN

HP OUT
FLUID

Saturated
Mixture

HP OUT 
VAPOR

EXPANSION

COMPRESSION

LPIN 590 psia / 40.7 bar HPOUT 1139 psia / 78.6 bar

LPOUT 551 psia / 38 bar HPIN 1150 psia / 79.3 bar

Low pressure vapor enters 
rotor ducts

High pressure fluid enters to 
compress low pressure vapor

Compressed low pressure vapor 
exits as high-pressure fluid

Low pressure fluid exits as a saturated 
mixture and enters flash tank



Integration Benefits

ft: 2x2x4
cm: 61x61x122



CO2 Booster System Challenges

o High ambient temperatures cause excess flash gas

o Excess flash gas increases flash tank pressure

o The flash tank bypass valve opens to reduce the 
pressure

o MT compressor capacity is used to maintain flash 
tank pressure
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PX Energy Optimizer Overview
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PX G1300 Optimized System
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Module Design Benefits

o The solution:

• PX G1300 makes it possible for a heat 
exchanger to remove more heat

• Less flash gas exiting the PX G1300

• Additional source of liquid refrigerant

o The result:

✓ More liquid and less vapor in the flash tank

✓ Lower flash tank pressure

✓ Less opening of the bypass valve

✓ Less load on the MT compressors

16

Less heat

Less
flash gas

Additional
liquid



PX G1300® Energy Optimizer Module Physical Integration
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• Dimensions: 24 x 24 x 48 in​

• Weight: 573 lbs

• System Capacity: Up to ~150kW ​

• @ 19°F MT SST & 104°F ambient​

• Connections: ​

• From Gas Cooler: 1-1/8" Cu-Fe​

• To/from Aux. Gas Cooler: 5/8" Cu-Fe​

• Electrical: 460V/3Ph/60Hz​

• Electrical Connection: 6 AWG recommended​



PX Energy Optimizer Module Overview
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• Easy integration into new or existing 
systems​

• Install with as few as four mechanical 
connections​

• Compact footprint, only 2 x 2 x 4 ft

• Compatible with commercial refrigeration 
controllers

Disclaimer: System integration recommendation may vary.
*As of October 2023



Q&A

For more information 
email CO2@energyrecovery.com
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