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Who We Are

A 501c3 nonprofit working to create a sustainable
future for supermarket refrigeration by removing
barriers to natural refrigerant adoption.

160+

member
companies

55K+

food retail
locations

Goals

@ Build a sustainable technician workforce

@ |ncrease funding for natural refrigerant equipment

@ 'mprove technology options, education, and
awareness

What are
Natural Refrigerants?

- 00

R744 R290 R717

Carbon Dioxide Propane Ammonia
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Debunking CO2 Myth's

RustI Walker
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Presenter Notes
Presentation Notes
LT and MT Compressors on an AdvansorFlex rack.
Main controller is an Emerson/Einstein/CPC 




Presenter Notes
Presentation Notes
Just a reminder it only CO2 no need to panck
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It's To Complicated



Basic R-744 (CO,) Booster System
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Presenter Notes
Presentation Notes
Use this slide to show how the low temperature compressors dump into the medium temperature suction. Low temperature compressors are also called the Booster compressors


dSupercritical Fluid — This will occur when sufficient temperature and pressure is
applied to take it beyond its critical point. The substances therefore no longer
can be defined as being in either a liquid or gas phases..
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Useful Definition

dTranscritical Cycle — Where the high side of the system operates above the
critical point and the low side of the system operates below the critical point.
The system them transition between subcritical and supercritical and
back again
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[ Critical Point- The very top of the refrigerant enthalpy diagram is the crltlcal point.
At a temperature above 87.7°F or 1055psig CO, cannot exist as a liquid-
highest pressure and temperature where the refrlgerant can sti condense.

1 The liquid expands and becomes less dense until, at the critical poinf;,
densities of liquid and vapor become equal, eliminating the distention between
the two phases and merge together into a single phase.

 All Refrigerants have a critical point, CO2 just has a low critical point vs. other
refrigerants
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PRESSURE (psia)

Critical Point of Other Refrigerants
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Presenter Notes
Presentation Notes
Demonstrate that all refrigerants have a critical point \, CO2 has a low critical point


Subcritical Operation

£3
100 ———————————————————— O o
70
e,;?q
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Subcool

Mog I 3-5° of Subcooling.
’ dTsubcool ) St point is set inside EKC-326A
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Transcritical Operation
bar A
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* Triple Point — The triple point is the pressure where all three phases of a
substance (solid, liquid and vapor) can exists in equilibrium. The triple point of
R-744 is 60 PSIG
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CO, DX Case Line-Up with Isolation Valve

FIELD PIPING ISOLATION VALVE ASSEMBLIES
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Useful Definition

* Sublimation — The transition of a substance directly from the solid to the gas
phase, without passing through the intermediate liquid phase.
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Case Controllers



LT Dixell Case Controller XM679K
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Presenter Notes
Presentation Notes
Explanation of slide:
-This slide shows an Emerson case controller installed in a case




K-CC-550A Case Controller
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Micro Thermo Evaporator Control
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Sporlan/MT Case Controllr
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Controller Overview — S3C Case Control

Electrical: Comm:
"+ Supply 22 - 2RS485
to 26 VDC,
« 2 Ethernet
+ 0.5A e
minimum '
i Relaly for i Relaly for E Relayl for F’reslsure :
P F i Defrost i Anti-Sweat ! ' \idi
j P08 : ngﬁasrs : Hre‘eltte:;ea ' Temperature | Humidity
Relayllor F%ela;f for  EEV for C:‘ase Displély Case Occu;)ancy
Solencid or  Lights Temp. and/or Door Status
PWM EEV Superheat Control
' OUTPUTS I INPUTS I
Outputs: Inputs:
« Two 0-10 VDC » 3 Digital (Door, Service, User)

25

One 0-5 VDC (anti-sweat)
4 Relays (Defrost,
Solenoid, Lights, Fans)

1 Stepper Valve

1 Pulse Valve / Solenoid

5 Temperature

* 1 Pressure
Occupancy Sensor
*  Humidity Sensor
Defrost Amps

Refrigeration
. Council



Presenter Notes
Presentation Notes
Basic layout of an S3C


Copeland Case Controller I/0 wiring and Modbus

MODBUS

=
Metwork
por £2 In BR0 Da not connect the shield of the MODBUS
network to the E2 FIB center terminal.
-
RS54

Instead, use a 100 ohm % watt resistor
~ to conmect the MODBUS cable shield to

XM679K Only

A maximum of 8 devices are allowed on LAN

Addressii Address02 Address0d
Adaress1 n e e We recommend
MultiFlex XX T il T T e —— :
P wa il e 59 G % Ce' | Belden 8641 twisted
=y ] \“ih '!n'-* M!‘!‘ gl.c. = Sll-h . . .
- g pair with a maximum of
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KMETIK XMETIK
Address03 cese _ i _ +_ + o
MultiFlex X0+ R3485 T LAM R5485 Lant | Circuit 3
rsiss ] O
| oar 3 ) 73
. Addressxx
Addressxx
MultiFlex XX+
+FIS-!.E:5 Termination
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Pico Scope
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Is it a Leak Or An Event??



afety Relief Valve

NORTH AMERICAN
.~ ) Sustainable Refrigeration Council


Presenter Notes
Presentation Notes
Location of this safety relief valve is just prior to the MT suction line?


Safety Relief Valve Manifold
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Presenter Notes
Presentation Notes
One relief valve manifold – the relief stream from 4 other relief valves feed into it. Coming of the end on the right is a pipe that will lead to the outside of the enclosure to an external relief, curled over and outside. See following pictures.
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Presenter Notes
Presentation Notes
Showes the vent pipe and a place to vent non condensables
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Presenter Notes
Presentation Notes
Relief above the condenser will spill oil all over the rack


Liquid CO2 Tanks
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Liquid CO2 Tanks
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CAUTION
LIQUID DELIVERY
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MT Grade of CO2
Q"’Q VV [
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Servicing in the Summer
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Safety Relief Val
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Presenter Notes
Presentation Notes
Valve V-626 (center) in relief valve manifold Coming off of a location up high on the Flash Tank.
Going out to the left in photo: 45 bar relief for operation 
Going out to the right in photo: 60 bar relief for storage or maintenance 
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/ [\ WARNING
Lines must never be isolat

without evacuating the CO
frigerant,

\

_ofer to instructions or conta
Hillphoenix technical support
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Air-Cooled Condenser/Gas Cooler
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Presenter Notes
Presentation Notes
Condensers are designed at a 5 degree TD
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Charging Though The Evaporator
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Mueller Streamline Piping

2.A.l.a.i Mueller Streamline Copper Products

Refrigeration brazing is commonly performed at 900°F to 1300°F. Take Note: Temperatures in this range

involve sufficient heat to anneal copper. Therefore, the working pressure ratings for all Streamline copper

tube and wrot fittings should be based on performance in the annealed state—this is true whether referring to

actual field brazing or to an annealing furnace. Following years of testing. the Mueller company is able to offer

copper products rated for continuous up tol 700 psi at 250°F, Jas identified in the table provided below. All of

these values have already been de-rated for brazing.

Product Line

Product Type

Diameters

Copper Tube

» Streamline Refrigeration Service Coils
 Streamline Line Sets & Mini-Splits

» Streamline ACR - Type L (Hard Lengths)
» Streamline ACR - Type K (Hard Lengths)

8"
8"
Y8”
8"

to 1%%7
to 1%%7
to 13%7
to 25%7

Copper Fittings

e Streamline ACR - Wrot Solder - Joint Pressure

8"

to 2967

46
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Presenter Notes
Presentation Notes
Tank at 75 degrees = 894PSIG


Charging CO2 Into a Booster Charging Port

Vapor Access Port

Proper Booster charging
port

KEL. FKRES. IKAND.

100BAR
|—625

V=627
45 BAR
I-624

E1 ACLI TAMNIW LS V-631Y

V—-628
60, BAR

AT

o
2
PSIG 1 B=-619
— C194 C194 ———E=zrrm
V=638 v-622 1-1/8
=3 CCMT—16
HIGH PRESSURE CONTROL VLV
L = =626
B=618 SEE NOTE #2
—|d5|— C194 COPPER

1-3/8" COPPER CONNECTK
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Not Enough Trained Technician



Certification

Partnership
In

Training Excellence
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Classroom Training

Good training starts with classroom instruction giving
service technician a strong understanding of how the
system is works.

The Learning Center has trained 8000+ service
technicians and installers

We have trained technicians who work with both
commercial and industrial CO2 systems

Since 2006 the Learning Center has conducted CO2
training on all types of CO2 Refrigeration Systems.

CO2 Secondary Overfeed

CO2 Cascade

CO2 Booster

CO2 Secondary Overfeed MT/Cascade LT

A\ NORTH AMERICAN
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Hands-On Training

Most technicians are visual learners, so after the classroom it
important to get as much hands-on training as possible.
Onsite is the best place for this type of training

\ *

i\

e R

Since the beginning we have trained onsite and in many
different locations, such as; NYC, Seattle, LA, Miami and
Chicago.

We have also trained in smaller community's like, Duluth MN
Sioux Falls SD, Scranton PA, Waco TX, and Jupiter FL.
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* Triple Point — The triple point is the pressure where all three phases of a
substance (solid. liquid and vapor) can exists in equilibrium. The triple point of
R-744 is 60 PSIG
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CO, DX Case Line-Up with Isolation Valve

FIELD PIPING ISOLATION VALVE ASSEMBLIES
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Useful Definition

* Sublimation — The transition of a substance directly from the solid to the gas
phase, without passing through the intermediate liquid phase.
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Questions?
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