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Transcritical Rack with Copeland Compressors
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« OEM - Systemes LMP

11 Copeland Transcritical Comp.
4 Copeland Subcritical Comp.

15 Emerson Oil Level Controls
7/ Emerson Heat Reclaim valves
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Holistic Approach To Evaluating Choices
Can Minimize Unintended Consequences

r

Toxicity, Flammability
.

Physical Properties

Working Pressures

Technology Changes

Economics

Stratospheric Ozone
(Montreal Protocol)

Environment

Capacity, Energy
(Annual / Peak Energy) |

Performance gl

Total Cost of OwnershipJ

Life Cycle Climate
Performance - LCCP
(GWP/TEWI)

J

System focused approach to evaluating refrigerants using a

standard method of comparison is important
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Power Consumption
reduction vs a R404A @

LCCP Comparison 70

Carbon footprint
reduction vs a R404A @
70 °F.

Power / Ibs CO2/yr

C02 Booster - Min 50

BLT Indirect
R404A DX - Min 50

15.1%/ -6.5% W MT Indirect

W LT Direct
MT Direct

R404A DX - Min 70

500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000 3,500,000 4,000,000
Ibs CO2/yr

B =Low Temp B = Med Temp
W =15% Leaks LT

Assumed SST & Loads -30 °F & 220,000 Btu/hr, +20 °F & 1,500,000 Btu/hr
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Transcritical &
Subcritical Compressors
CoreSense Protection

Gas Cooler|Condenser

I
High Preﬁsu[e Controller

Bypass Valve

I
I
: (CX or EX Valve)
I

XM678/9 Case Controller

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

1 LTExpansion
Valve (EX EEV)

XM678/9 Case Controller

PRESSURE (psia)

1500.

0°F 0°f
1400 gt or G TREECTION | e

SE MAX. GASEEQLERI)KESS E )
1300 .y . - \ 140°F 80 - 60
_E Supercritical Fluid TRANSCRITICAL", \/f
mofio70psia| “f} Supercritical Regio BOOSTER SYSTEM ¥
1o jpz=87°F Subcritical Region
900 - .
Liquid Foise
800 S
SR ;
700
IT n @ Vapo.l‘

- ® §

FLASH TANK Taar=38F
500
400 S | MT EVAPORATORS Tau=+20°F

] 7

300 g
200 L®ﬁ' "

LT EVAPORATORS Tar=-20°F 1
Two-Phase
0-00030 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

ENTHALPY (Btu/Ib)
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Operating Pressure 120bar (1740 psig)

Discharge Steel Valve
(360° Rotation)
HP PRV (135bar)  \welded, Swagelock
CoreSense 1958 pig 2 Lift Hook
Protection J Electrical Box locations

Suction Steel Valve
<7 (360° Rotation)
Welded, Swagelock

LP PRV

: (90 bar, 66 bar (957psig) for UL)
Low Oil

Carryover

High Efficiency Motor
Low Sound Level,

Vibration & Pulsation

VFD Rated, 25 to 70 Hz

Low Frequency

Operation Within This
Region May Result In

| Excess Discharge Fal

Oil Flinger Lubrication

RLE8HB Optimized e Vo7
Lubricant 1 of 3 Sight Bearings Footprint Matching L] ::w’ P
Glasses , ' Other Compressors
1-1/8” Oil Equalization 1
18 NPTF Port / Oil Fill
1%4-14 NPTE Crankcase Heater
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R404A

CO, Vs HFC Compressor

Compression Ratios

CO,
Transcritical 15 HP

Operating Envelope: 3DS3R17ME-TFE (COPELAMETIC® HFC-404A)
¢ Rating Point

140 L. ;

402 psig

120 Lo SR T S T N ]
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Cond. Temp. (°F)
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-20 -10 0 10 20 30 40 50

Rating Ref. No.: 05-1168

Evap. Temp. (°F)

Operating Envelope: 4MTLS11ME-TSE (R744)

) o E 3 FI‘.ating Paint . . | |
B% ............ ............. ..... 1 740 psig..?.
10 L i L .
00 i e T T R N

90 i ] SR s SN IR P

80 _ ....... . ..... 291 ............. ...........

-10 0 10 20 30 40 50

Rating Ref. Mo.: 12-TCD1

Evap. Temp. (°F)
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High-Side
(Discharge and Receiver)
* 400-500 psig

____________________________

I
High Pmssu[e Controller

Gas Cooler|Condenser

I Low-Side (Suction)
ﬂ « 200-275 psig

XM678/9 Case Controller

E2 Controller

Exp Medium Temp Evaporators @ {
ve (EX EEV)

1
1
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ol —~ - = 1500

- F . 0]
mCy ] B
- lT(ompressors((opeland Scroll ZO 60°F MAX. GAS CQOLER ESS E
LT Expansion \ and Copeland Scroll Digital ZOD) 1300 oy e . 80 60
' Valve (EXEEV) l . ¢ 40
! _E Supercritical Fluid .., TRANSCRITICAL" | /e
1
| LowTemperan;re Evaporators 1100 Ji070 psia SI.I er riti al egio BOOSTER SYSTEM 8i
'. ...... oo fiz = 87°F Subcritical Region
o
%00 .
— H Critical
XM678/9 Case Controller a o L q ul d Point
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650
Max. High Side Pressure: co,
43 Bar / 630 psi 600 _ Cascade
10-100% Digital Scroll 550 4 e
Modulation 500 4
High Efficiency Motor =
.g 450 - CR=3.0 :1
Small Footprint < 400 - .
Lightweight g e . .
ﬂ; 300 - :
50 5 -25F
_ccu 250 + |
~ ! 4TF
2 20 ©OR:5.6:1
o |
150 - i
100 24 Compressor
R-404A .
50 1 Operating Envelops
0
0 50 100 150 200 250
Suction Pressure (psia)
+ Max. Standstill . Capacity Ranges . ) )
Pressure: 21MBH to 104MBH High Viscosity

28 Bar / 410 psi . @-20F RL68HB Oil



PZ=ATMO
@Bsphere
business case
natural refrigerants

\‘m\'\\ui

-
LTI T

!

End User Benefits

* Reduced Maintenance Costs

* Increases System Uptime/Reduces food Loss

» History of all trips, alarms, run hours and starts

CoreSense Protection

@ Power On

% Alert

# Trip (Auto Reset)

{3 Lockout (Manual Reset)

CoreSense™

Protection Module

Discharge Temp
Sensor
On Cylinder Head

Sensor Module in
T-Box

Current Sensor in
T-Box

LED Status Indications

Green ON = No Faults
Green Flashing = Warning
Yellow Flashing = Trip
Red Flashing = Lockout
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' Tha_nk you very much!




