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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.

Yo

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?

R744 R290 R717
Carbon Dioxide Propane Ammonia
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SUPER BOWL 2024

Japan to Las Vegas: what is Taylor Swift’s
carbon footprint for traveling to the Super
Bowl from Tokyo? 5,537 miles

While it may not be among the longest, a direct flight from the Japanese capital to Nevada is still
a very time-consuming journey.

Andy Hall
Update: Feb 8th, 2024 13:55 EST

Calculating Taylor Swift’s carbon footprint

The singer will be flying from a different time zone - Tokyo (JST) is 17 hours ahead of Las Vegas
(PT), which buys her more time. A direct charter flight from one of Tokyo’s major airports (Haneda
or Narita) to Las Vegas (Harry Reid International Airport or North Las Vegas Airport) would add
around 1.20 metric tons to Taylor Swift’s individual carbon footprint.

1.2 to 1.8 metric tons CO2e

COPELAND

https://en.as.com/entertainment/japan-to-las-vegas-what-is-taylor-swifts-carbon-
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Basic CO2 Booster Systems

Gas Cooler
) ) (

Flash
Tank

COPELAND



P&ID Review

[2]%

M]‘ih—i

COPELAND



Copeland CO2 Transcritical
Booster Training Unit

P&ID Review
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Suction
Accumulators

are never Insulated
since they use the
ambient heat to help
superheat
the return gas to the
compressor

For the Trainer;
We Insulated them for
Safety,
To “Avoid Slipping Danger”
Due to Water Dripping
on Training Floor
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Copeland Transcritical CO2 Compressors

4MTLS Series; 4 Cylinders

Description:
« Cooling Capacity
» 5 to 20HP Models, 40 to 150 MBH
> 24 to 34HP Models 192 to 310 MBH

Main Characteristics:
* Pressures: Operating 120bar (1740 psig)

* Pressure Relief Valves Ratings
» 135bar (1958psig)

* Low Sound Level, Vibration & Pulsation

* UL Approved for North America
Speed Range:

> 25Hz to 70Hz (4MTLS40K-15M)
> 30Hz to 70Hz (4MTLS20)
> 30Hz to 60Hz (4MTLS22M-28M)

. . » CoreSense, Advanced Protection, Preventive
Copeland 4MTLS Semi-hermetic Maintenance, Remote Communication

COPELAND



Compressors of same
Capacity

Discus 4DH CO2 4MTLS15

COPELAND



Compare HFC Vs CO2
Discus 4DH CO2 - 4MTLS15 Discus 4DH CO2 - 4MTLS15

COPELAND COPELAND
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MT Superheat HX
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Copeland Z0 Scroll Compressors

Available (60Hz, 50Hz)

Nominal Capacity Capacity
Model Horsepower Displacement Btuh kW EER 460V 230V 575V 380V
Z021K5E 1.5 112 CFH 20,800 6.0 154 | vV v v
Z20(D)34K3E 2.0 172 CFH 32,000 9.4 15.4 v v v v
Z045K3E 2.5 228 CFH 44,500 13.0 165 | vV v v
ZO58K3E
ZO(D)58K3E 3.5 291 CFH 57,000 16.7 167 | vV v v v
ZO88KCE 5.5 431 CFH 85,300 25.0 163 | vV v v 4
Z0(D)104KCE 6.0 498 CFH 98,500 28.9 16.3 v v v v

Capacity with R-744 at -31F evap, 14F cascade cond, 5F RG, 14F liquid

Axial And Radial Compliance For Improved Liquid And Debris Handling
Low Sound Emission And Vibration

High Volumetric Efficiency

Digital Modulation Available Providing 10-100% Capacity

Maximum Operating Envelop Pressure: Low Side = 229psig

Maximum Operating Envelop Pressure: High Side = 561psig

Maximum Standstill Pressure: Low Side = 500 psig (UL)

Maximum Standstill Pressure: High Side = 500 psig (UL)
COPELAND
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POE Oil Viscosity in CO, Vs Suction Superheat
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Scroll Drive Bearings
Lack of Lubrication
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Lack of Lubrication
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Scroll Drive Scroll Modulation — How It Works
Bearings
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O1l Management
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— O Oil management device installed on the compressors
~ L Q Oil separator with low oil level switch (or both low and
high oil level switch)
MT & LT O Oil reservoir with low oil level switch
R wamtene ] Qil injection line between the separator and reservoir with
0 ll Se pa rator 7 a solenoid valve (oil injection valve) in between
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Oil Separatorg (
L

> Temprite Oil Reservoir

)_

~ 0il Level
Sensors

Temprite 130 Series Coalescent
Oil Separator: Accessible
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Operation of Oil Management System

 Operation procedure:
Oil to

O The oil separator separates the oil from the discharge gas and builds Compressors

the oil level inside

Reservoir |
520psig

O When the oil level in the separator is high enough, the oil level switch
is triggered & activates the oil injection valve, the differential
pressure between the compressor discharge and the flash tank %)
pushes the oil from the oil separator to the oil reservoir el

O When the low oil level switch in the separator senses no oil, it de- 'a'rator
energizes (closes) the oil injection valve to prevent sending high- ~1200 psig

pressure gas to the oil reservoir

0 When the compressor calls for an oil refill, the oil management |
device opens the oil refill line, and the pressure difference between
the reservoir to the compressor suction pressure pushes the oil to : y = o a =
the compressor ey v _— g | i Reducing

Val
O Typical oil reservoir pressure is equalized to flash tank. If the FT is e

at 520 psig and crankcase is 410psig the 110psi oil pressure is

sufficient to fill compressor as needed. Should oil differential

pressure fall to approximately 50psid the oil may not fill the

compressor in the 120sec time frame allowed. This can occur if the

flash tank pressure is low and also reservoir pressure with an

increase in MT suction when floating suction features are used.
COPELAND




Oil Separator

* Suitable for CO, Transcritical and subcritical ranges
* Maximum Operating Pressure of 2030 Psig (140 bar)
« Coalescent oil separators are used (98.5%* separation efficiency)
« Separates the oil from the refrigerant to;
* Reduce oll circulated through the system

* Ensures adequate oll returning to the compressors

COPELAND



Oil Separator

Removable top for filter replacement

*Uses a glass fibre media for high efficiency
rates

*Has the ability to filter out dirt and
particulates down to 0.3 microns

*Replace after initial 24 to 48 hours of
operation

« and when pressure drop across the
separator exceeds 13 psi (0.9 bar)

* To ensure immediate oil return upon start-
up, the olil separators are to be pre-charged
with oil (mfg. specs) i.e... Model 133A (20
0Z.)

COPELAND




Westermeyer Releases Electronic Qil-Filter Monitor and Oil Strainer for
Transcritical CO, Systems

Westermeyer Industries displayed its
newly released RDP-01T Differential
Pressure Monitor

OMMERCIAL REFRIGERATION NORTH AMERICA

COPELAND
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Oil Reservoir

* To improve the control of oil return, oil from both oil to
separators are sent to a common oil reservoir Compressors
: : | ' R — N
« From the reservoir, oil returned to the compressors ! 4 | “. |
becomes a function of pressure difference I N R
 Each compressor has it's own oil monitoring, e i '3
balancing and alarming system as previously Separator '
. . =2 i
mentioned i.e....(OMB, OM5, OWS5 ....) gy
* The oil reservoir is to be pre-charged with oil (mfg.
specs) i.e... RES 7 (68 oz. (min.) — centre of bottom a0 " f
S|g ht-gIaSS) ﬁ;; e o~ S “I-Qeducing’m._
e e ] Valve

* Pressure reducing valve is used from the Transcritical
oll separator due to the higher discharge pressure

— Oil supply pressure must be higher than the crankcase
pressures of all compressors
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Oil Filter Drier

AOFD 553 - Emerson

* 100% Molecular Sieve For Moisture
« Removal in POE Qils while Fully
 Protecting the Oil Additives

3 Micron Filtration For Optimum

« Compressor Protection

« 3/8“ SAE Connections

— Qil
Separator

COPELAND



Oil Reservoir Pressure Reducing Valve

* When Low Temp Oil Separator operating at 410psig
need to purge excess oil into the oil reservoir which
Is at 500psig, this valve opens temporarily to drop
the pressure in the reservoir below 400 psig for the
oil to oil from LT Qil Sep to oil Reservoir

r i
\ JE
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Emerosn Hall-effect

Hall-effect Sensor

3 Zone Level Monitoring

60%

40%

25%

Yellow Zone

Red Zone

LEDs Status / Function Function Alarm

Oil Level in green zone

B (60 - 40%)
Oil Level in green zone | Injection,

& (60 - 40%) delay 10s
Oil Level in yellow zone A

(40 - 25%) Injection

Qil Level in red zone o Yes,

& (25- 0%) Injection | yeay 120s

COPELAND

OMC

&
EMERSON

QN - (3 L Cmirel e

SPDT output contacts for external connection

« Alarms, status lights, compressor off control
Uses a reverse Hall-effect sensor

» Uses a float to sense oil level
+ Sealed semi-conductor device
* non-contact, wear free
 sealed — contaminate proof
* Immune to vibration, debris and water
« Debris retention magnet for reliable control



Oi‘l Level Control

LED Display
Power Green

Alarm (low oil) - Red

Subcritical
Scroll

MOP
1885 psig
130bar
MOPD
100bar
1450psig

Subcritical
Scroll

E

OMB-JB1
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Q

Transcritical
4MTL(S)

OoOM5
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Where Can You Add a VFD?

Fans
Evaporator Fixed Speed Compression Variable Speed Circ.
Condenser Scroll Compression Pumps
Exhaust Semi-Hermetic Scroll
Screw Hermetic Recip

COPELAND (including non-Copeland brands)
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GAS COOLER
The gas cooler (aka condenser), typically located on the roof, is o _ _

integral to a CO, TCB system’s design.

* Must be sized to handle the system’s total heat of rejection from
MT compressors at an installation location’s design conditions
e Typically designed with variable speed fan motor control -=-

» Caninclude adiabatic cooling pads to improve system efficiencies

in warm ambient climates

Dry Gas Cooler / Condenser

COPELAND

GAS COOLER/CONDENSER




CO, Booster Systems Gas Cooler

) () {
1 |

Transcritical Mode
(AKA Supercritical)
« > 75F Ambient

e« 5to7°FTD

Subcritical Mode
e <75°F Ambient
 10t0o13°F TD
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Gas Cooler fan control logic

* For the major controllers used currently on CO2 system today, the fan speed is controlled

on the gas cooler outlet temperature
* The set point of the fan is based on the inlet air temperature plus a configurable TD and is limited

by the minimum and maximum values which are also configurable.

O A TD of 3-10°F is recommended to allow the fan speed to slow down in mild ambient to prevent wasting
unnecessary fan power

O Max Fan Setpoint: Fan is expected to run at the max. speed when the weather gets warmer. It is achieved
through the max. setpoint setting. Once the ambient temperature is warm enough to keep the gas cooler outlet
temperature above its max. fan setpoint, the fan remain at 100% speed to ensure the best efficiency

O Min. Fan Setpoint: Limitation is needed to keep the flash tank pressure at the setpoint under colder weather.
The min. fan setpoint should NOT be set lower than the flash tank saturation temperature, otherwise, CO,, will
leave the gas cooler and enter the flash tank via the HPV valves at a temperature lower than the flash tank
vapor temperature and causing the FT pressure to drop below its setpoint, throwing the system out of balance.

* Therefore:
* The gas cooler fan should be running at the max. speed under hot weather for the best efficiency
« The gas cooler fan should regulate its speed to keep the required TD under mild weather to save fan power
« The gas cooler fan should stay close to the min. speed under cold weather to maintain the min. gas cooler
outlet temperature

COPELAND



Adiabatic Gas Cooler / Condensers
(Supercritical) / (Subcritical)

COPELAND



“Split” Gas Cooler / Condenser
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CO2 Booster System Condenser / Gas Cooler

Hot-Dry 3B Climate Zone
Dry Gas Cooler PALM SPRINGS, CA
Adiabatic PALM SPRINGS, CA

COPELAND

¢ 4 T 7rT

On-Demand Adiabatic™
Pre-Cooller Media

4 COLD HUMIDAIR

RY AIR

GAS COOLER

4694 hrs TC Mode

Max Temp 25F Bin 30F Bin 35F Bin 40F Bin 45F Bin 50F Bin 55F Bin 60F Bin 65F Bin 70F Bin 75F Bin 80F Bin 85F Bin 90F Bin\ 95F Bin 100F Bin 105F Bin 110F Bin 115F Bin Total Hours

114.8
81.6

0
0

0
0

0
0

12 168 449
12 168 560
Subcritical operation

816
1448

653
1762

1063 905 860 967 498 851 536 570 227 178 7 ] 8760
2421 1822 514 53 ] 0 0 0 0 0 0 0 8760
Transcritical operation

567 hrs TC Mode



Low Temp
Evaperator

Pk

Low Temp
Compressor
Suction
Superheat
HX

[1]
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[2]# {0,

Flash Tank /
Receiver

L
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-

Medium Temp
Evaporator

-
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»[2]

LT Oil Separator
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L
Copeland

\
Low Temp
Accumulator | oo

Med Temp Compressor
Suction Superheat HX
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I HE-3 |
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Gas Cooler

-

7Y

MT Qil Separator
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Copeland
Medium Temp
Accumulator Semi-hermetic
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Flash Tank /
Receliver

30 to 40F =476 to 553 pisg

Sizing is Key

Level Management
Insulated Flash Tank
Insulated Liquid Lines

Stable Flash Tank
pressure is the key to
smooth performance
year round
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Pressure Relief
Valves

Typical PRV Setting
For Supermarket

 Discharge; 1600psi (110bar)
 Flash Tank / Liquid Line; 650psi (45bar)
« MT Suction; 650psi (45bar)
LT Suction; 500psi (35bar)

After a few releases, most PFVs

will drift from setpoint, causing
early relief.

« Changing PFV to protect
against early release will save
CO2, system issues and keep
customer happy




Flash Tank

Gas Cooler ‘

- .

N A
- STAS-CO2 -~
Reservoir \‘~\-_U_K-48 Q_OIGS’fOT POE
i40Bar | | 77777
MAWP
R744 Maximum ppm
state Temperature Moisture
Liquid -40°C (-40°F) 130
= 9 -109C (14°F) 405
Vaobour -40°C (-40°F) 7
P -10°C (14°F) 33
=
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Liquid Line
Filter Drier

R744 Temperature Maximum ppm
state Moisture
et -40°C (-40°F) 130
-109C (14°F) 405
Ve TS -40°C (-40°F) 7
-109C (14°F) 33

Installed at the
Bottom of the

Flash Tank

COPELAND

Dry Ice,
if Liquid is left in
drier shell when
opening
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Low Temp
Compressor
Suction
Superheat
HX
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[2]%]

Pk

Low Temp
Evaperator
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-

High Pressure Valve &

Bypass Valves
Emerson CV

Medium Temp
Evaporator

Y

L
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W | T

| o &
W | v

»[2]

EV-1

_®

Med Temp Compressor
Suction Superheat HX

LT Oil Separator

m—i

! e
=
Copeland

:

o )
I HE-3 |
b F * 50 % CLOSE
SRE %
D!O
Gas Cooler

7Y

Low Temp

Accumulator Scroll

Accumulator

Copeland
Medium Temp
Semi-hermetic

-

Qil
Reservoir
@
140 Bar
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High Pressure Valve & Bypass Valve
Y

PRV Gas Cooler ‘

HPV
Y - :'IEED_&— o h———
== O owWa
SN
Oil
Reservoir
140 Bar
MAWP
= " '.'
Copeland CV Valves

C COPELAND
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High Pressure Valve




Bypass Gas Valve
(BGV)

. To MT (% &
-~ Suction
’ ' "




CO2 High Pressure Controller

o
l?ﬁ[
—

i-Pro

NN
Adiabatic Spray Nozzles

- ~

4
JTF Bypass Valve
(CY orEX Valve)
N Wz

-~—=

MT Compressors (Copeland 4MTLS)

OR

. LT Compressors (Copeland Scroll ZO
LT Expansion and Copeland Scroll Digital ZOD)
> Valve (EXEEV)

Gaaaad

B . e

CC200 Case Controller”

i ‘ g
XM678/9 Case Controller

High Pressure Valve (HPV) & Bypass Valve (BPV)

—The Control Point In Both The Valves Is Flash Tank Pressure
— If Pressure Is > Set Point, The HPV Throttle & BPV Opens

— If Pressure Is < Set Point. The HPV Opens & BPV Throttles

~

Inputs
1.Gas Cooler Out Pressure

2.Gas Cooler Out Temp.
3.Flash Tank Pressure
4.Capacity Demand Input

@ubcritical Operation

* Maintains Subcooling In Condenser

Transcritical Operation

* Ignores Subcooling Control & Controls
Gas Cooler Pressure

Transient Operation

» Avoids Hard Switch In Either Sub or
Transcritical To Evade Effects of Rapid

COPELAND

KCOZ Density Change

~




CO, High Pressure Controller

COPELAND

DADAN DAV

JRPED POEED
e THEL RN B Wi

Ip———

PWR =
oN %
A2

COPELAND
XEV

:ANEH;; gl
F—/, 4 gy E3
sssssss @;Eﬁﬂ@
e
*
ETzaﬂ;ﬂj 29 <l
§E{E;<GME
L 0

« Gas Cooler Pressure & Temp, Flash Tank Pressure

- High Pressure Valve & Bypass Gas Valve

» Subcritical & Transcritical Modes

* Optimizes COP In Transcritical Mode

- Heat Reclaim Mode

* Integrated to E3 for visibility and setpoint configuration



CO, High Pressure Controller

HPV
Controller

11

P1

B2

T1 Determines the HPV
Operation For Subcritical or

P1 Determines the HPV Valve
Opening/Closing to Maintain
Setpoint Defined By T1

MT Rack

Transcritical Operation
HPV
Fl
@: Gas Cooler
——
Flash
- .g Tank BGV
EX: X
-1 @©
'
M ——

COPELAND

P2 Determines the BGV Valve

Opening/Closing to Maintain

BGV Setpoint



Three Examples Same Evaporator Conditions

104F (40°C)

ST M Ve
Vg Prouuase Comirolles I @ X Wb |

RO e g
i Bppad Vel
T L I DK X Ve
|

Transcritical Setpoint:

Control Temperature Value
determines setpoint

T1 (gas cooler outlet temp) or
T2 (gas cooler temp bypass)
calculation setpoint

COPELAND

Reference Table

Gas Cooler Tlor T2 Transcritical Setpoint

C Bar F PSI
21 65 69.8 9425
22 65 71.6 942.5
23 65 73.4 9425
24 65 75.2 9425
25 65 77 9425
26 65 78.8 9425
27 66.1 80.6 958.7
28 69.2 82.4 1002.7
29 72.2 84.2 1047.0
30 75.3 86 10915
31 78.3 87.8 1135.9
32 81.4 89.6 1180.2
33 84.4 91.4 1224.2
34 87.4 93.2 1267.7
35 90.4 95 1310.7
36 93.3 96.8 1352.8
37 96.1 98.6 1394.1
38 98.9 100.4 1434.4
39 101.6 102.2 1473.5
40 104.2 104 1511.2
41 106.7 105.8 1547.4
42 109.1 107.6 1582.0

COP= Heat Energy Removed (BTU)
Power Input

4000,

1000
800
= 600
!
5
2 400 BTSN T T
£ . - | ERRRARE
|| fp— Best COP |I R II II N I | |
/ . , EEEERERE |
200l B B ” "'I""'.""'f"'_,- ."-t——r-r I*|ITIII*|]|J!|!|'|'|1'I|I'||'I]|1
S/ ) ! 1 MostCapacity [\ |||} | || || ARLARR | | |
ey e A AR AR R R R AR AR
7 / ] T ¥ T 7 N | ARR |
/.n' ! ! II.l .I i |'I i |I ||'II||||=||||| \ l
[0 I—— i i : . ; ! L J. i L
an [ .':':'fll':':':"L:':':"’L:':':'f:':':'L"'I:j]:"r:?:':':'::IZ':':'::L.':':':'E':':':'[hfﬁfﬁllﬁl'j"'["["l'.r'l"l"l'l"l" L B 11 AT
R e R R L L L E LR B R G
&0 'II||'||r|'||||ET|F| 1
=40 i 40 B0 120 1680 200 240

Enthalpy im Biu/lb

For each example , R744 exits the gas cooler at 104°F. This exit temperature is
a function of the size of the gas cooler and the ambient temperature, in the same
way as condensing temperature is a function of the size of the condenser and
the ambient temperature.



HPV and BPV Controller Display

« Menu Driven Local Display With
Ability To Change:

— The Modbus Address, Baud Rate,
Screens Update, Time And Date,
I/O, And Valve Setup

- Status Screen Shows Both HPV
And BGV With Their
Corresponding Control Values And
Parameters.

— HPV Dual And Failure/Alarm
Operation Modes

— Online/Offline Status On The XEV20

 The I/O Configuration Screen
Shows Type Of Sensors &
Polarities

- Setup Screens Protected

HP And BP Valve Controller Operation




CO, High Pressure Controller

iPro CO2 - HPVIBGV

* 0 3 E iPro HPV/BGV ) 'Online Edit Advanced

Delete Commands ~ Send To

s | cencra | Hevearam | sovea Oupus. | 10Cont | Overicecwd | Aems ous | Aemcia | Veneoig | Caireare ipuput Sas

T1 TEMP 820°F - : -
Show: ‘ Select ~ ‘ of Logs
HPV Mode Subcritical : :
%
SETPOINT 5.00 E
CONTROL VALUE 2.0
. 0000000000000n0n0n0n0n0n0n0n0n0n0n0n0n0n0n0n0n0n0n0nononnnnn00n0nnnnnnnnnnnonnononnononononononononononononononononooo| ,
P1 PRES-QUTLET 1012.36 P51 50.00 n B iPro HPWEBGV-=VALVE 1
I —————— . OUTPUT [%] (Base Log):
VALVE 1 OUTPUT 53 %
HEV SETBOINT . 12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM @
- ] -
PSI
P2 PRES-RECEIVE 499 51 Psl
o 1000.00 iPro HPWBGV-=P1 PRES-
aio S ) i QUTLET [PSI] (Base Log):
EMNABLE ON
500.00 @
12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM
°F
80.0 W iPro HPV/BGV->T1 TEMP [*F]
(Base Log):
12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM
1000.0
W iPro HPWBGV-=CONTROL
VALUE (Base Log):
0.0
12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM @

COPELAND
COPELAND Confidential
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Supervisory & Case Controls

Gas Cooler{Condenser

=  HP Valve
-J—.=ra (CV Valve)
|

ﬂr Flash Tank
___ Gas Detector

XM6&78/9 Case Controller N
MT Expansion  Medium-Temperature Evaporators

| Valve(ex Eev) 5 |
- £t
e Tl IR

High-Pressure Controller

E3 CO, Controller*
: J

g

P
-

e
-

T Compressors (Copeland Scroll ZO
LT Expansion and Copeland Scroll Digital ZOD)

¥ Valve (EX EEV)

Low-Temperature Evaporators

CC200 Case Controller®

\_ J

COPELAND

E3 Supervisory
Controls

Simplified and Intuitive User
Interface

—Intuitive Navigation
—Increased Visibility:
— Priority Actions:

— Fast Response:

— Mobile-Optimized:

—Secure Data:

COPELAND



CC200
Case Controls

E3 with CO2
Application
COPELAND
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Copeland Mobile

EMERSDM
Wa @30 !l Bell =2 1:28 PM

Copeland™ Mobile Main Menu Home - #

Electrical

ZP32K3E-PFV ]

Select Product Type

ZP32K3E-PFV >

‘Status: Obsolete
Select balow for further information

Condensing Status: Obsolete

= = Summary
J, Mechanical J
Voltage 230
ﬁ Electrical i K -
| T
@ Performance (] e , a

EPEEIq Freguency (Hz) 60 i i I ;

J| £PI2KIEPFY @ Siasnosas o LRA High (A 83.0 !
ZPIZKIE-TFS ; e : ST e '
ZP32K3E-TFD B <7 Cross Reference W RLA (MCE/1.4) (Amps) 17.1 e
ZP32K3E-PF ‘L’ij - T )

ZP3ZKCE-PFY (RS ik Mo nchite v | RLA (MCE/1.56) (Amps) 15.4
AR = Bill-of-Materials (¥ | MCC (Amps) 24.0
FP32K3E-TFE
: {‘_;f@ Service Parts P + Start Capacitor A AYTEN TIE [ i ATENCET
ﬂ i + Run Capacitor
Wiring Diagrams
e © =+ Patential Relay
Center the red line an the barcode ar data matrix

< O O
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AE Bulletins — App, OPI, PSS, CPID,

AE Bulletins ections <

Air-Conditioning

AE-1303 - 7 to 15 Ton ZR*KC and ZP*KC
Copeland Scroll Compressors

AE-1311 - 1.5 to 5 Ton ZP5*K4 and
ZPS5*K5 Copeland Scroll UltraTech
Compressors

AE-1312 - Application Guidelines for 1.5 to
6.75 Ton Refrigerant R-22, 407C, 134A
Copeland Scroll Compressors

AE-1329 - CR_KQ, CR_K6, CR_5, CR_K7
Hermetic Reciprocating Compressors

AE-1331 - ZP16 to ZP44K3E and ZP14 to
ZP61K5E R-410A 1.5 to 5 Ton Copeland
Scroll Compressors

AE-1338 - ZRH**K.JE and ZBH**K.JE
Horizontal Copeland Scroll™ Compressors

Q Keywords

i= Sections

i Refrigerants / Oils

AE-1343 - ZRHV72KJE and ZBHV45KJE
Variable Speed Horizontal Scroll
Compressors

ERIEHSAN
i e by 14

O

COPELAND

Guidelines For Refrigerant Conversions

AE Bulletins

Approved Refrigerants and Lubricants

93-11 - Refrigerants and lubricants
approved for use in Copeland™
COMPrassors

2005ECT-54 - Refrigerant Changeover
Guidelines HCFC R-22 to HFC R-404A/
R-507

2007ECT-13 - Refrigerant Changeover
Guidelines HCFC R-22 to HFC R-422A/D
for Medium and Low Temperature
Applications

93-02 - Refrigerant Changeover Guidelines
CFC-12 to R-401A

93-03 - Refrigerant Changeover Guidelines
CFC-12 to R-401B/R-409A

93-04 - Refrigerant Changeover Guidelines
CFC-12 to HFC-134a

A[E

EMERSOM

AE Bulletins

-\ Discus Compressor

Search Results

AE-1135 - Cooling Requirements for
Copelametic and Copeland Discus
Lompressors

AE-1152 - Transport Refrigeration

AE-1182 - Liquid Refrigerant Control in
Refrigeration and Air Conditioning Systems

AE-1216 - Internal Capacity Control Valves
for 4,6, and 8 Cylinder Compressors

AE-1287 - Copeland Discus Compressors
with Demand Coaling System

AE-1328 - Copeland Digital Compressor
Controller

AE-1334 - Low Gondensini Ternierature



CO, Technical White Papers — Update and Promotional Plan

*Regional Adaptations: System CO, Transcritical Booster System Baselining CO, Refrigeration
Design Considerations for CO, Design

Refrigeration (Not Published Yet)

Total Cost Of Ownership

Regional Adaptations: System Design
Considerations for CO, Refrigeration

CO, Transcritical Booster System Design Baselining CO, Refrigeration

Understanding the Total Cost of Ownership
‘‘‘‘‘‘‘ (TCO) of Next-Generation Refrigeration

&
EMERSON

&
EMERSON

October 2022

EMERSON

Email Communications

o gl st s s, e i s

Social

&
EMERSON
@ Copelend
Just now

Are you interested to discover more about the start-up and -
baselining procedures of #C02 systems? CO2 introduces new in optimizing the performance of CO2 TCB
start-up considerations compared to legacy HFC refrigeration  pagt decade, variations of the base C02 TCB

systems. Discover more in our new white paper: ve evolved to optimize system performance in

sding cold, hot, wet, dry, and everythingin ——
are about these variations in our new white -

White Paper Today |gur New I:ﬂ;‘ o s -

er Today =]
%
EMERSON

&
EMERSON.

- You can access the white papers
within our

https://e360hub.copeland.com/

Leam CO; baselining best practices.

COPELAND
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MT Copeland 4MTLS Compressor
LT Copeland Scroll Compressor
MT Qil Separator

Oil Level Control; MT Oil Separator
Oil Line; MT Press. Reducing Valve
Oil line, MT Solenoid Valve

Outlet Pressure Reg, MT Qil Line
Oil Reservoir

Oil Reservoir, Oil Level Control

Oil Line Sight Glass

Oil Line Filter Drier

Oil Level Regulator for Compressor
LT Oil Separator

Reservoir Press. Reducing Valve
Oil Reservoir Press. Release Point
LT Suction Filter

LT Suction Accumulator

LT Sep. Outlet Oil Solenoid Valve
Access Valve MT High Side

PRV for MT Discharge Line

Gas Cooler

MT Suction Heat Exchanger

Flow Reg Valve for MT Suction HX
MT Suction Filter

MT Suction Accumulator

24
25
26
27
28
29

®
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- L’J mam o
CO2 TC Booster
Mapping Exercise 2 .
@
r -
o =
)
.{?‘r@‘
||

Variable Speed Drive
Sight Glass Gas Cooler Out
High Pressure Valve (HPV)
Sigh Glass at outlet of HPV
Flash Tank / Receiver

Bypass Gas Valve (BGV)

30
31
32
33
34
35

PRV for Flash Tank

Low Liquid Level Control for Flash Tank
Liquid Line Filter Drier

Shut Off Valves to Change Drier Core
Liquid Line Sight Glass

Inlet & Outlet if Liquid to LT Suction HX

36
37
38
39
40
41

EEV for MT Evaporator
MT Evaporator

EEV for LT Evaporator
LT Evaporator

Liquid to LT Suction HX
PRV for LT Suction
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CO2 TC Booster

[]

Mapping Exercise
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