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Key Areas for CO2 Refrigeration Development
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COZ High Pressure Controller
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Inputs

1.Gas Cooler Out Pressure
2.Gas Cooler Out Temp.
3.Flash Tank Pressure

Subcritical Operation

» Maintains Subcooling In Condenser

Transcritical Operation

* Ignores Subcooling Control & Controls Gas Cooler Pressure

Transient Operation

» Hard Switch In Either Sub or Transcritical To Avoid Effects Of Rapid
CO2 Density Change Zone
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Improving Flash Tank Pressure Stability

© controller Operation At Subcritical
Condition

Controller Targets To Maintain Sub Cooling At The Outlet Of The Gas
Cooler To An User Defined Set point

* User Defined Set Point Is 1.7K,
* Maintaining With In Band Of +0.4 & -0.6 ~60% Of Time
« Maintaining With In Band Of +1 & -0.9 ~25% Of Time
* Maintaining With In Band Of +2.5 & -2.5 ~15% Of Time
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Hard Switch Between Trans & Subcritical, Avoids

System Destabilization At Rapid Density Change
Zone Improving Flash Tank Pressure Stability
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a‘ Improving Flash Tank Pressure Stability

bmprovement In Flash Tank Pressure

Flash Tank Pressure Trace In A Supermarket Site
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Improving Flash Tank Pressure Stability

2 Comparison Of Ambient, Condensing
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Evaporator Temperature Stability

Evaporator Expansion Valve Control

Discussion Based On PWM Modulation Expansion Valve

— Valve Modulates In Fully Open And Fully Close Positions In a Cycle
Time

— (Example In 6 Seconds Cycle Time)
* 100% PWM : 6 Sec On/ 0 Sec Off
+ 50% PWM : 3 Sec On/ 3 Sec Off
+ 0% PWM : 0 Sec On/ 6 Sec Off
In Conventional Control Method
— EXV PWM Is Decided By Target Super Heat
In Continuous Control Mode
— EXV PWM Is Decided By Target Super Heat & Case Temperature

In Continuous Mode Because Of Two Control Points, Controller Knows
The Capacity Need And Does Not Go Often To 0% PWM.

— Able To Maintain A More Steady Case Temperature And Pressure g
EMERSON.




G Evaporator Temperature Stability

Conventional , Continuous Mode

Continuous Regulation Mode In EXV
Improves Evaporator Out Pressure
:| Wider Case Temperature Swings ‘ Reduction In Case Temperature Swings

| The XM’s Continuous Regulation Utilizes
- - Two Control Algorithms To Determine The
A NN o : | EXV Output %.
EXV ON & OFF — More EXV Regulating To Maintain Circuit Temperature & >
100% and 0% PWM Superheat

Widely Used In Australia In CO2 Stores Since 2013



Emerson Has Become A Unique
Provider Of Complete CO2 Solutions
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