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North American Sustainable Refrigeration Council (NASRC)
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Mission Create sustainable future for supermarket refrigeration by 

removing barriers to natural refrigerant adoption

Goals
• Build sustainable 

workforce

• Increase funding 
options

• Increase education & 
awareness

501c3
Non-Profit Organization

150+
Members

51,000+ 
Food Retail Locations

Propane
R290

Carbon Dioxide 
R744

Natural Refrigerants

Ammonia
R717



Need help? Look for NASRC staff!

4

Danielle Wright
Executive Director

Morgan Smith
Program & Communications Director

Jeanne Ackerman
Membership & Communications 

Coordinator





Before we get started…

• Please make sure you sign in by 
the door

• To receive an electronic 
certificate for this training:

• Complete the survey at the end of 
the session

• Share your name and email at the 
end of the survey



NASRC NATURAL REFRIGERATION TRAINING SUMMIT

April 2023

BITZER US



BITZER CO2 COMPRESSORS

General Overview

− BITZER Subcritical and Transcritical

− CMRC / VARISTEP CO2

− Using the BEST Software

− Using the BITZER Software
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SUBCRITICAL CO2 SL SERIES COMPRESSORS

Design pressure: LP: 30 bar / 432 psi

HP: 53 bar / 769 psi

@50Hz @60Hz

2966 CFH

2542 CFH

2119 CFH

1695 CFH

1271 CFH

847 CFH

424 CFH

0 CFH

1 2 3 4 5,6 7,8,9

Model ID CO2
Nominal 

HP
Voltage

4 N S L - 30 - 2NU

No. of Cylinders

2,4

Displacement:

Bore and Stroke

CO2 Series:

SL: Subcritical

Motor Size:

30: Nominal HP

Voltage: (3Ph) UL

2NU: 208/230-460 
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SUBCRITICAL CO2 ME SERIES COMPRESSORS

Design pressure: LP: 100 bar / 1450 psi

HP: 100 bar / 1450 psi

1 2 3 4 5,6 7,8,9

Model ID CO2
Nominal 

HP
Voltage

6 P M E - 40 - 2NU

No. of Cylinders

2,4,6

Displacement:

Bore and Stroke

CO2 Series:

ME: Subcritical

Motor Size:

40: Nominal HP

Voltage: (3Ph) UL

2NU: 208/230-460 

@60Hz

2966 CFH

2542 CFH

2119 CFH

1695 CFH

1271 CFH

847 CFH

424 CFH

0 CFH

@50Hz
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ECOLINE SUBCRITICAL APPLICATION WINDOWS

SL Series ME Series
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1907 CFH

1695 CFH

1483 CFH

1271 CFH

1059 CFH

847 CFH

636 CFH

424 CFH

212 CFH

0 CFH

@50H

z

@60Hz

TRANSCRITICAL ECOLINE CO2 COMPRESSORS

IQ MODULE

Design pressure:  LP: 100 bar / 1450 psi

HP: 160 bar / 2320 psi

1 2 3 4 5,6 7,8,9 10 11

Model ID CO2
Nominal 

HP
Voltage Unl. Oil

4 G T E - 30 - 2NU 1* D*

No. of Cylinders

2,4,6,8

Identification:

Bore and Stroke

CO2 Series:

T: Transcritical

Series:

E: ECOLINE

C: Octagon (Obsolete)

Oil:

D: Dry

Motor Size:

30: Horsepower

Voltage: (3Ph) UL

2NU: 208/230-460 
Unloaders:

1: Step of CR
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ECOLINE TRANSCRITICAL APPLICATION WINDOWS

TE Series (M2) TE Series (M1)



VARISTEP / CMRC FOR CO2

VARISTEP for CO2

CMRC 
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VARISTEP POSSIBILITIES 

With IQ MODULE

Quasi stepless capacity control 

/ 4 Cylinder 10-100%  

/ 6 Cylinder 10-100%

Without IQ MODULE

Stepped capacity control 

/ 4 Cylinder 50 or 100%  

/ 6 Cylinder 33%, 66% or 100%
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IMPORTANT !!!! 

Field retrofits is possible for BITZER US TE models

− Additional machining in the casting is required for VARISTEP

− This is not possible for compressors build in Germany

− VARISTEP is not possible on TC models
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1,2,3,4 3 4 5,6 7 8 9

Model
Comp 

Series

Lub. 

Type*

Control 

Voltage
CCH* # Unl* CO2

CMRC 6 P 1 H 1 CO2

Model:

CMRC: IQ Module

Compressor Series:

3: CKHE3 Series (4FES..4CES / 4PTE..4KTE)

4: CKHE4 Series (4VE..4NE / 4JTE..4CTE)

6: CKHE5 Series (4JE..6FE / 6FTE..6CTE)

Lubrication Type:

P: Oil Pump (DP-1 Pre-wired*)

E: Centrifugal  (CO2 Only/No OLC)

Control Voltage:

1: 120v

2: 230v 

Number of Unloader (Pre-Wired)*:

1: (1) Cable / Coil 

2: (2) Cable / Coil 

3: (3) Cable / Coil 

Refrigerant Injection (Pre-wired)* / CO2:

CO2: Unloader Coil and DGTS 

Crankcase Heater*

H: Heater Pre-wired

* Cables wired to the CM-RC module.

Additional hardware field installed:

• Unloader Stems

• Heater inserted into compressor

Extent of Delivery:

CM-RC Kits

Components based on nomenclature plus DGTS (pre-wired), Mounting 

hardware, Wiring Diagram (sticker), KT-230 Technical Information, KW-

23x Installation instructions and Quick Start Card.  

BITZER CMRC NOMENCLATURE
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Basic 

Motor overload

− Replaces the SE-B* module 

Oil

− Oil pressure – Delta PI

Discharge gas temperature

− PTC1000

Advanced

Application Monitoring

− Suction pressure

− Discharge pressure

IQ MODULE FOR RECIPROCATING COMPRESSORS

MONITORING DEVICE
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Standard Compressor Protection

Motor overload

− 4500Ω (286°F)

Oil

− Delta PI: Δp < 10psi

DGT

− PTC1000: 302°F (150°C) 

Advanced Compressor Protection 

Application limits

− Active 120s after compressor start

HP / LP 

− Adjustable

− Not a safety cut-out

IQ MODULE FOR RECIPROCATING COMPRESSORS

MONITORING / PROTECTION DEVICE

Fault limit:

+7.2R (4K)

Critical limit:

+3.6R (2K)

Warning limit:

-3.6R (-2K)

Warning reset
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Motor Contactor

Internal time delays

No external time delays required

Crankcase Heater

Compressor on → Heater off

Compressor off → Heater on

CRII & Start Unloading

Min – Max linear control (std)

− 0 - 10V input

• 4-20mA possible

− CR between 10-100%

IQ MODULE FOR RECIPROCATING COMPRESSORS

CONTROL DEVICE

1s 1.5s 2.0s 2.5s Run Off

Start Signal

K1 Output

K2 Output

K1 Output

K2 Output

K1 Output

K2 Output Main

K1 Output

K2 Output

VFD 1

Start Command

Part Winding 1

Direct-On-Line 1

Part Winding 2 

Star

Delta
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Entries

Alarms

− Timestamp

− Alarm code and text

− Severity: warning, critical or fault

− Set or Clear

− Lifetime: 365 days

Events

− Power up/down

− External alarm reset

− Compressor start/stop

− Service tool connect/disconnect

− Lifetime: 30 days

Data

Intervals

− Compressor on – 10s

− Compressor off – 60s

− Lifetime: 1-3 weeks

IQ MODULE FOR RECIPROCATING COMPRESSORS

DATA LOGGER
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FYI

Additional port on CR head

− Required for leak/burst testing in the factory

− Plugged at the factory

− Not intended for field use

Standard CMRC v. CO2 CMRC

− Parker Stems and Coils 

• Black instead of blue

− DGTS is different

• Shorter

− Application Monitoring Kit

• Transducer rated for higher pressure
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All standard accessories are pre-wired

− Unloader coils (Parker Coils)

− DGTS (rated for HP)

− Delta P-I (6 Cyl only)

− CCH

Stems 

− Included with compressor

− Different than HFC

CM-RC CO2 STANDARD EXTENT OF DELIVERY
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Application Monitoring Kit (rated for CO2)

− (1) Low Pressure Transducer

− (1) High Pressure Transducer

Electronic Oil Float (BUS release TBD)

− Control by IQ Module

− OLM-IQ (24V)

− Coil (120/230v)

− Specific CO2 model

CM-RC CO2 OPTIONAL ACCESSORIES
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BEST Software / App

Bluetooth

− Default Password: 8670

BEST Converter 

− p/n 344314-02

− 4 Pole Phoenix 3.81 

− No password

IQ MODULE FOR RECIPROCATING COMPRESSORS

COMMUNICATION (CONT.)
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CMRC FILE
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CMRC FILE
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CMRC FILE
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IQ CM-RC MODULE
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CMRC FILE
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CMRC FILE



BITZER SOFTWARE



33 04.2023M.BOSCAN© BITZER

STANDARD SOFTWARE

/ Flashgas Bypass & Parallel Systems

⚫IHX – FG to Gas Cooler

⚫Desuperheater (LT comps)

⚫IHX – LT

⚫AC Load (w/Parallel)

/ Compressor Selection

⚫Up to 10 per SG

⚫VFD option

External or VARISPEED 

(TC/TE)

/ Heat Recovery option 

⚫Up to 3 HXs
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CONTACT BITZER US

BITZER US Tech Support

− 770-503-9226

• Ask for technical support

− techsupport@bitzerus.com

BITZER US Customer Service

− 770-503-9226

• Ask for Customer Service

− customerservice@bitzerus.com

Quick Ship (24Hr Emergency Replacement Hotline)

− 1-888-GO BITZER (1-888-462-4893)
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