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Introduction

• Refrigerant situation

• Basic requirements for A2L refrigeration

BITZER solutions for A2L refrigerants

• Semi-hermetic compressors

• Hermetic (Scroll) compressors

• Pressure vessels and heat exchanger

AGENDA
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REFRIGERANT SITUATION
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Due to illegal imports and 

hoarding of refrigerants 

higher effective value

Reference: coolingpost.com

From 2020: General service ban for GHG with GWP > 2500. 

Exemption: Recycled or reclaimed material can still be used. 

From 2021: Revision of the F-Gas regulation

More stringent rules are likely

Ø GWP: 2250

Ø GWP: 2100

Ø GWP: 1450

Ø GWP: 1000

Ø GWP: 700

Ø GWP: 550
< GWP: 550

From 2030: General service ban 

for GHG with GWP > 2500

From 2022: Ban for new construction of multi pack 

systems >40kW with refrigerants with GWP > 150

From 2025: Ban for Split-A/C and heat pump systems with 

less than 3kg charge and refrigerant with GWP > 750
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REFRIGERANT SITUATION
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/ R32 is used to substitute R143a (GWP: 675 vs. 4470) 

/ R125 is still used to suppress flammability → for GWP < 150: R125 not applicable anymore 

/ HFOs replace R134a and have a larger total share

➢ Diverging boiling pressures → increased temperature glide

R32 R125

R134a

REFRIGERANT SITUATION
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BASIC REQUIREMENTS FOR A2L REFRIGERATION

In General:

− Refrigeration systems, that contain refrigerants of the safety category A2/A2L or A3 , 

must be designed „permanent technical sealed“.

Permanent technical sealed system

[TRBS 2152-2]

Reference:[Tecumseh]

permanent technical sealed systemNo



Product solutions for A2L refrigerants8

BASIC REQUIREMENTS FOR A2L REFRIGERATION

Supportive documents and trainings by BITZER:
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BASIC REQUIREMENTS FOR A2L REFRIGERATION

Approval according to the PED 

Pressure Equipment Directive 2014/68/EU

Suction, Discharge

and Liquid LinesEvaporators and

Condensers

Safety devices, e.g. 

Pressure Relief 

Valve

R
e
f.

: 
P

a
rk

e
r

Oil separators and

Liquid Receivers

/ Components of a refrigeration system:

Vessels, Valves

Piping

Safety accessories

Assemblies

Pressure vessels need to fulfill PED 2014/68/EU PED
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BASIC REQUIREMENTS FOR A2L REFRIGERATION

2014/68/EU PED

A1

A2

B1

B2

A3 B3

Safety Groups

Non-flammable and non-toxic refrigerants = Fluid Group 2

Toxic refrigerants = Fluid Group 1

Flammable refrigerants = Fluid Group 1

Flammable and toxic refrigerants = Fluid Group 1

2 Fluid Groups are defined:

⚫ Group 1 = dangerous substances (e.g. R290; R1234yf  but not R1234ze) 

⚫ Group 2 = all other substances (e.g. R134a)

PED Category Classification Charts

/ According to the EN 378 / ASHRAE 34, refrigerants are classified:

• Good Engineering Practice (GEP)

• Category I

• Category II

• Category III

• Category IV

Increasing 

Level of 

Hazard

P
S

V

GEP

IV

I

II

III
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BASIC REQUIREMENTS FOR A2L REFRIGERATION

2014/68/EU PED

Example: Vessels for Group 2 (= all other substances) gases
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Volume (V) [Liter]

PS = 0,5 bar

PS = 4 bar

PS = 1000 bar

PS = 3000 bar

V
 =

 1
 d

m
3

Good Engineering 

Practice (GEP)

Category I

Category II

Category III

Category IV

e.g. Oil Separator OA1954

for R404A (A1)

28 bar

40 dm3

PS * V = 1120 bar*dm3
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BASIC REQUIREMENTS FOR A2L REFRIGERATION

2014/68/EU PED

e.g. Oil Separator OA1954  

for R454C / R455A (A2L)
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Volume (V) [Liter]

PS = 0,5 bar

PS = 1000 bar

V
 =

 1
 d

m
3

PS = 200 bar

Good Engineering 

Practice (GEP)

Category IV

Category I

Category II

Category III28 bar

40 dm3

PS * V = 1120 bar*dm3

Example: Vessels for Group 1 (= dangerous substances) gases



Product solutions for A2L refrigerants13

BASIC A2L REFRIGERATION MAIN TOPICS – PED

2014/68/EU PED Semi-hermetic compressors are excluded from the PED 

/ According to Article 1, Paragraph 3.10:



Product solutions for A2L refrigerants14

BITZER SOLUTIONS FOR A2L REFRIGERANTS

Semi-hermetic reciprocating compressors

− All BITZER semi-hermetic reciprocating compressors can be operated with mildly flammable

refrigerants (A2L) as well as flammable refrierants (A3 → P-Version available)

ECOLINE P SERIES FOR HYDROCARBON

Displacements: 27

Design: 2-, 4-, 6-, 8-Cylinders 

7 Housing sizes

Types: 2KESP … 8FEP 

Refrigerants: Hydrocarbons

Motor: Motor Version 1, 2

IQ MODUL

ECOLINE SERIES FOR SYNTH. REF.

Displacements: 27 + 19 Tandem

Design: 2-, 4-, 6-, 8-Cylinders 

7 Housing sizes 

Types: 2KES … 8FE 

Refrigerants: HFO & Blends, HFC, HCFC

Motor: Motor Version 1, 2, 3
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BITZER SOLUTIONS FOR A2L REFRIGERANTS

Semi-hermetic reciprocating compressors

− All BITZER semi-hermetic reciprocating compressors can be operated with mildly flammable

refrigerants (A2L) as well as flammable refrierants (A3 → P-Version available)

0 m³/h

50 m³/h

100 m³/h

150 m³/h

200 m³/h

250 m³/h

300 m³/h

350 m³/h

ECOLINE RANGE

Displacement
m³/h @1450rpm

Displacement Tandem
m³/h @1450rpm
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BITZER SOLUTIONS FOR A2L REFRIGERANTS

Semi-hermetic screw compressors

− All BITZER semi-hermetic screw compressors can be operated with mildly flammable refrigerants (A2L) 

as well as flammable refrierants (A3 → Adapted P-Version available for compact screw compressors)
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Oil heater

Oil level sensor (low) 

Oil temperature sensor 

Vi slider control valves

High pressure transducer

Frequency inverter cooling

- Solenoid valve

- Expansion valve

- Evaporator pr. regulator

Low pressure transducer

Oil level sensor (high)

- Motor temperature

- FI cooling plate temp.

- FI power elec. temp.

- Output current, …

BITZER SOLUTIONS FOR A2L REFRIGERANTS

Semi-hermetic screw compressors with integrated VSD
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LFC

Inverter
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suction line
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A2L HFO

plug

A2L

A2L-leakage detector 

→ safety chain / STO

A2L-leakage detector 

→ safety chain / STO

Semi-hermetic screw compressors with integrated VSD

− Also the BITZER CSVH and CSVW compressor series with integrated frequency inverter is A2L ready

− The compressor is adapted with a „HFO-Plug“ that enables the unimpeded flow of potential leaking

refrigerant out of the inverter housing

BITZER SOLUTIONS FOR A2L REFRIGERANTS
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Serial implementation since S/N 1094202099 for all CSV compressors

CSV.2 CSV.3

Possible retro-fit for S/N before 1094202099 ; additional HFO-plug for on-site assembly

CSV.2 CSV.3

1

9

BITZER SOLUTIONS FOR A2L REFRIGERANTS
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BITZER SOLUTIONS FOR A2L REFRIGERANTS

BITZER condensing units

− The BITZER K-, LHE- and LHL- (ECOLITE) Series can be operated with mildly flammable refrigerants (A2L) 

− Due to the high number of the refrigerants, please use the BITZER selection Software, to verify the

ECODESIGN conformity with the selected refrigerant

K - Series LH(E) - Series

✓ ECOLINE with VARISTEP

✓ EU Ecodesign conform

✓ HFO Ready 

• R449A; R448A; R513A; R450A etc…

• R1234ze/yf ; R454C; R455A

✓ Asercom certified

✓ A2L certificate (TÜV Nord approved)

LHL - Series

✓ Fixed Speed

✓ ECOLINE compressor

✓ Sea water version available

✓ HFO Ready 

✓ Various accessories

• VARISTEP ; Oil separator ; check 

valve etc…

✓ ECOLINE with VARISTEP

✓ EU Ecodesign conform

✓ HFO Ready 

• R449A; R448A; R513A; R450A etc…

• R1234ze/yf ; R454C; R455A etc…

✓ Asercom certified

✓ Various accessories
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BITZER SOLUTIONS FOR A2L REFRIGERANTS

Refrigerants Group A1 and A2L

New SW version 2.1 with new functions

Small design changes for A2L approval and 

even more service friendliness

Refrigerants Group A1 only

SW version 1.7

Nearly no claims from the field
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BITZER SOLUTIONS FOR A2L REFRIGERANTS

General: tamb> 25°C → the condenser fan(s) are switched on a few seconds 

before the compressor starts. 

When refrigerant group A2L → the condenser fans are always pre-started before the 

compressor (regardless of tamb) for approx. 30 s to ventilate the machine room and the electrical 

cabinet.
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Type Safety

group

Fluid

group

R-1234yf A2L 1

R-1234ze(E) A2L 2

R-454C A2L 1

R-455A A2L 1

A2L refrigerant

needed?

Contact Receive Release

A2L certificate

+

four digit codeOrder certificate

For refrigeration projects with A2L refrigerants, the A2L Certificate is necessary

This certificate can be ordered directly with the unit or also later, when the ECOLITE is already 

on-site to release the A2L refrigerants

BITZER SOLUTIONS FOR A2L REFRIGERANTS
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BITZER SOLUTIONS FOR A2L REFRIGERANTS

BITZER ORBIT Scroll compressors are released for use with A1 & A2L refrigerants

A dedicated Version is available for A2L refrigerants due to special non destructive 

testing requirements and quality management (PED category II to III) 

ORBIT (GSD)

R410A, R454B, R452B, R32

Chiller and reversible heat-pump

ORBIT+ (GSU)

R410A, R454B, R452B, R32

High efficiency LSPM Motor

ORBIT FIT (GED)

R410A, R454B, R452B, R32

Dedicated heat-pump and MT chiller 

ECONOMISER
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BITZER SOLUTIONS FOR A2L REFRIGERANTS

The complete BITZER portfolio of Heat Exchangers and Pressure Vessels is released for use with A2L 

refrigerants

This is valid for both A2L refrigerants classified in refrigerant Group 1 and 2 according to PED directive 

2014/68/UE as all the heat exchangers and pressure vessels are approved for use with Group 1+2 fluids

The safety measures which are recommended to be used when designing and assembling a system operating 

with an A2L refrigerant (risk assessment etc.) must me observed, but no specific measure is connected to the 

heat exchanger / pressure vessel

Available product portfolio includes:

− Water-cooled condensers (series K, K..B, CXP, CXPM, CRF, CRM, McDEW)

− Dry-expansion evaporators (series DH, PC, DM, SQD)

− Flooded evaporators (series FEV)

− Oil coolers (series OW)

− Oil separators (series OA, OAF)

− Liquid receivers (series F, FS, F..K, F..G)
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Thank you for your 
attention.


