
Mehrere Anweisungen: 
Wenden Sie sich an Sie die Anweisungen in 

•  Maßzeichnungen

TECHNISCHES HANDBUCH FÜR INSTALLATION
 GEBRAUCH UND PFLEGE

PAE N Kc Kr
WÄRMEPUMPEN ZUR AUFSTELLUNG IM FREIEN

AUSGESTATTET MIT SCROLLVERDICHTERN 
UND AXIALVENTILATOREN

PAE N PAE N Kc Kr Serie Deutsch
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1. EINFÜHRUNG

1.1 Einleitende Informationen

1.2 Ziel und Inhalt des Handbuchs 

1.3 Aufbewahrung des Handbuchs

1.4 Aktualisierung des Handbuchs

1.5 Anwendung des Handbuchs
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1.6 Potentielle Risiken

GEFAHRENQUELLE POTENTIELLES RISIKO ART DER VERLETZUNGEN VORSICHTSMAßNAHMEN

mechanische Schutzeinrichtungen 
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VERBOTEN

WARNUNG

HANDLUNGSBEDARF

1.7 Allgemeine Beschreibung der verwendeten Symbole 
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ALLGEMEINE RISIKOFAKTOREN   

ELEKTRISCHE GEFAHR 

BEWEGLICHE TEILE

HEISSE OBERFLÄCHEN

SCHARFKANTIGE OBERFLÄCHEN

ERDUNG

LESEN UND VERSTEHEN DER INSTRUKTIONEN

RECYCLEBARE MATERIALIEN

1.8 Sicherheitssymbole

1.9 Beschränkungen und verbotene Nutzung
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1.10 Komponentenbeschreibung

2

3
4
5 Spannung
6
7
8
9

10
11
12
13 Design pressure
14
15
16 Design pressure
17
18
19
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R410A

R454B
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2.1.3 Art des verwendeten Öls 

UMWELTSCHUTZ: 

2.1.5 Effekte austretender Substanzen

2.1.6 Persönliche Schutzausrüstung

2.1.7 Kältemittel

2.1.4 Persistenz und Abbaubarkeit

2. SICHERHEIT
2.1 Warnungen vor potentiell gefährlichen toxischen Substanzen
2.1.1 Art des Kältemittels: R410A
• 
• 

2.2 Kältemittel Handhabung

• 
• 
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2.5 Wichtige toxikologische Eigenschaften des verwendeten Kältemittels
2.5.1 Einatmen

2.5.2 Kontakt mit der Haut 

2.5.3 Kontakt mit den Augen 

2.5.4 Verschlucken

2.6 Erste-Hilfe-Maßnahmen 

2.3 Vermeidung der Inhalation hoher Dampfkonzentrationen

2.4 Vorgehensweise im Falle einer unbeabsichtigten Freisetzung von Kältemittel

2.6.1 Einatmen

2.6.2 Kontakt mit der Haut

2.6.3 Kontakt mit den Augen

2.6.4 Verschlucken

2.6.5 Weitere medizinische Behandlung
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3. TECHNISCHE EIGENSCHAFTEN
3.1 Beschreibung des Geräts

3.1.1 Struktur

3.1.2 Scrollverdichter 

3.1.3 Verdampfer

3.1.4 Externe wärmetauscher

3.1.5 Axialventilatoren

3.1.6 Kältekreis
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3.1.7 Elektrische Schalttafel

3.1.8 Mikroprozessor
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3.1.9 Sicherheits-Gassensor (nur R454B)

LFL

LFL

Achtung: Die rote Leuchtanzeige an der Tür der Schalttafel zeigt nicht nur den Kühlmittelverlust an, sondern auch den thermischen Alarm des Waschven-
tilators im Technikraum (danach muss eine manuelle Zurücksetzung im Schaltschrank erfolgen); in diesem Fall schaltet sich der Waschventilator ab, die 
periodische Belüftung wird nicht mehr durchgeführt und das Gerät schaltet ab (Power OFF).

Mit dem Kalibrierungs-Tool können Sie die Kalibrierung des Sensors bestimmen (siehe "Days left until maintenance = negative Zahl")
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3.1.10 Bezeichnung

3.2 Andere Versionen

3.2.1 Mit Komplettwärmerückgewinnung (RT)

3.2.2 Mit Teilwärmerückgewinnung/Enthitzer (RP)

3.2.3 Ultraleiseversion (U)

Dies geschieht durch:

Kr: R454B
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3.3 Zubehör

A Strommessgerät

AE Vom Standard abweichende Stromversorgung

BEF Batterie mit Elektrolytbehandlung

BF Elektronisches Gerät mit Frequenzumrichter (Inverter) 

BT Betrieb bei niedrigen Außenlufttemperaturen

CF Verdichter-Schalldämmgehäuse aus Standardmaterial

CFU Beschichtung der Verdichtern mit dickerem schallabsorbierendem Material: 

CFT Komplettes Schalldämmgehäuse des Verichter- und Technikraum: 

CI Schalldämmhaube um Verdichter: 

CS Verdichterzähler: 
dichterstarts speichert

EC Axiallüfter mit elektronisch kommutiertem Motor: 

GP Schutzgitter für Kondensatorwicklung: 

GP2 Schutzgitter für Kondensatorwicklung: 

GP3 Schutzgitter wenn Schalldämmgehäuse vorhanden ist: 

I1 Victaulic-Isolierung auf der Pumpenseite: 

I2 Victaulic-Isolierung auf der Tankseite : 

IH RS 485 Serienschnittstelle: 

IH-BAC BACNET Serienschnittstelle: 

IM Holzverpackung für Seetransport:

IWG Serienschnittstelle für SNMP- oder TCP/IP-Protokoll: 

MF Phasenwächter:
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MV Tankmodul : 

P1 Pumpeinheit: 

P1H Pumpeneinheit mit hohem Förderdruck: 

P2 Parallele Pumpeneinheit (nur eine in Betrieb): 

P2H Pumpeneinheit mit hohem Förderdruck (nur eine in Betrieb): 

P1 + MV Pumpeinheit + Tankmodul

P1H  + 
MV

Pumpeneinheit mit hohem Förderdruck + Tankmodul

P2 + MV Parallele Pumpeneinheit (nur eine in Betrieb) + Tankmodul

P2H + 
MV

Pumpeneinheit mit hohem Förderdruck (nur eine in Betrieb) + Tankmodul

P1 VS Pumpeinheit Frequenzumrichter

P1H  VS Pumpeneinheit mit hohem Förderdruck Frequenzumrichter

P2 VS Parallele Pumpeneinheit (nur eine in Betrieb) Frequenzumrichter

P2H VS Pumpeneinheit mit hohem Förderdruck (nur eine in Betrieb) Frequenzumrichter

P1 VS + 
MV

Pumpeinheit Frequenzumrichter + Tankmodul

P1H  VS + 
MV

Pumpeneinheit mit hohem Förderdruck Frequenzumrichter + Tankmodul

P2 VS + 
MV

Parallele Pumpeneinheit (nur eine in Betrieb) Frequenzumrichter + Tankmodul

P2H VS + 
MV

Pumpeneinheit mit hohem Förderdruck (nur eine in Betrieb) Frequenzumrichter + Tankmodul

PA Gummi-Schwingungsdämpfer: 

PM Einfache Federschwingungsdämpfer: 

PQ Fernsteuerung: 

PT Zwillingspumpengruppe (mit nur einer Pumpe in Betrieb):
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PT + MV Zwillingspumpengruppe (mit nur einer Pumpe in Betrieb) + Tankmodul

PTVS Zwillingspumpengruppe (mit nur einer Pumpe in Betrieb) Frequenzumrichter

PTVS + 
MV Zwillingspumpengruppe (mit nur einer Pumpe in Betrieb) Frequenzumrichter + Tankmodul

RA Frostwiderstand am Verdampfer: 

RD Druckseitiges Verdichter-Absperrventil: 

RF

RH Saugseitiges Verdichter-Absperrventil: 

RL Thermische Überlastungsrelais: 

RM  

RP Partielle Rückgewinnung 

RR  

TE Elektronischer Thermostat: 

V Voltmeter: 

VB Frostversion: 
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3.4.1 PAE N Kc
PAE N Kc 601 801 1001 1201 1401 1601 1801 1802 2002 2101

A

4 4

A

33 45 66 94 66

t 47 47 94

3 3 3 6 6 4
m3 74774 98477

A

m3

977
983

mm 3775 3775
mm
mm

83 86 86 88 89 88
54 54 56 57 58 58 56 58 59

A
A 346 374 489 379
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3.4 Technische Daten

Kälteleistung 

EER

Heizleistung 

Kältemittel R410A

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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PAE N Kc 2302 2502 2802 3202 3602 4202 4802 5202 5602 6002

A

4 4 4 4 4 4 6 6 6 6

A

94 94 88

t 365 446 446 538

6 6 8 8 8 8
m3

A

m3

3578 4455 4964

mm 3775 3775
mm
mm

94 94 94 96
58 58 58 58 59 63

A
A 436 457 537 653 687 676 833 865
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Kälteleistung

EER

Heizleistung 

Kältemittel R410A

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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3.4.2 PAE N U Kc
PAE N U Kc 601 801 1001 1201 1401 1601 1801 1802 2002 2101

A

4 4

A

34 45 67 67 66 94 94 89

t 47 93

3 3 3 4 6 6 4
m3 54343 76579

A

m3

999

mm 3775 3775
mm
mm

84 85 86 86 83 84 87
49 53 53 53 55

A
A 345 367 465 485
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Kälteleistung

EER

Heizleistung 

Kältemittel R410A

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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PAE N U Kc 2302 2502 2802 3202 3602 4202 4802 5202 5602 6002

A

4 4 4 4 4 4 6 6 6 6

A

88

t 367 365 479

6 8 8 8 8
m3 83366

A

m3

4955

mm 3775 7675
mm
mm

84 84 85 84 86 88 86 88 88
53 56 53 56 56 57

A
A 453 493 667 873
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Kälteleistung

EER

Heizleistung 

Kältemittel R410A

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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3.4.3 PAE N HE Kc
PAE N HE Kc 1001 1201 1401 1601 1802 2002 2302 2502

A

4 4 4 4

A

67 66 89 94

t

3 3 4 4 6 6 6 8
m3 97848

A

m3

mm 3775 3775 3775
mm
mm

84 87 87 88 89
55 55 56 57 58 58 59

A 97
A 336 378 476 396 378 435 463
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Kälteleistung

EER

Heizleistung 

Kältemittel R410A

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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PAE N HE Kc 2802 3202 3602 4202 4802 5202 5602 6002

A

4 4 4 4 6 6 6 6

A

t 367 335 446 479 643 643

8 8
m3

A

m3

3955 4597 4697
3645 3995 4646 4756

mm 7675 7675 7675
mm
mm

94 95 95 96
59 58 63

A 333 367 437 479 547
A 536 658 693 838 873
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Kälteleistung

EER

Heizleistung 

Kältemittel R410A

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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3.4.4 PAE N HE U Kc
PAE N HE U Kc 1001 1201 1401 1601 1802 2002 2302 2502

A

4 4 4 4

A

67 66 89 94

t

3 3 4 4 6 6 6 8
m3 56375 76389 75775 87953

A

m3

mm 3775 3775 3775
mm
mm

83 84 84 84
48 49 49

A 97
A 336 378 476 369 378 435 463
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Kälteleistung

EER

Heizleistung 

Kältemittel R410A

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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PAE N HE U Kc 2802 3202 3602 4202 4802 5202 5602 6002

A

4 4 4 4 6 6 6 6

A

t 367 335 446 479 643 643

8 8
m3

A

m3

3977
3667 4668 4778

mm 7675 7675 7675
mm
mm

85 84 86 88 86 88 88
53 56 54 56 56

A 333 367 437 479 547
A 536 658 693 838 873
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Kälteleistung

EER

Heizleistung 

Kältemittel R410A

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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3.4.5 PAE N Kr
PAE N Kr 601 801 1001 1201 1401 1601 1801 1802 2002 2101

A

4 4

A

34 45 67 95 94
466 466 466 466 466 466 466 466 466 466

t 44 44

3 3 3 6 6 4
m3 48979 94738

A

m3

977
983

mm 3775 3775
mm
mm

83 86 86 88 89 88
54 54 56 57 58 58 56 58 59

A
A 345
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Kälteleistung

EER

Heizleistung 

Kältemittel R454B

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten



Rev. 1 11-2022

28

PAE N Kc Kr   

PAE N Kr 2302 2502 2802 3202 3602 4202 4802 5202 5602 6002

A

4 4 4 4 4 4 6 6 6 6

A

95 95 88
466 466 466 466 466 466 466 466 466 466

t 44 44 99

6 6 8 8 8 8
m3

A

m3

3578 4455 4964

mm 3775 3775
mm
mm

94 94 94 96
58 58 58 58 59 63

A
A 447 469 494 593
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Kälteleistung

EER

Heizleistung 

Kältemittel R454B

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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3.4.6 PAE N U Kr
PAE N U Kr 601 801 1001 1201 1401 1601 1801 1802 2002 2101

A

4 4

A

34 45 68 67 67 95 95 89
466 466 466 466 466 466 466 466 466 466

t 44 44

3 3 3 4 6 6 4
m3 36897 56478 54477 73489 77649 79868

A

m3

999

mm 3775 3775
mm
mm

84 85 86 86 83 84 87
49 53 53 53 55

A
A 365 334
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Kälteleistung

EER

Heizleistung 

Kältemittel R454B

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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PAE N U Kr 2302 2502 2802 3202 3602 4202 4802 5202 5602 6002

A

4 4 4 4 4 4 6 6 6 6

A

89
466 466 466 466 466 466 466 466 466 466

t 59 74

6 8 8 8 8
m3

A

m3

4955

mm 3775 7675
mm
mm

84 84 85 84 86 88 86 88 88
53 56 53 56 56 57

A
A 436 479 579 799
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Kälteleistung

EER

Heizleistung 

Kältemittel R454B

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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3.4.7 PAE N HE Kr
PAE N HE Kr 1001 1201 1401 1601 1802 2002 2302 2502

A

4 4 4 4

A

67 67 89 95
466 466 466 466 466 466 466 466

t 44 59 59

3 3 4 4 6 6 6 8
m3

A

m3

mm 3775 3775 3775
mm
mm

84 87 87 88 89
55 55 56 57 58 59

A
A 375 345 446 476
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Kälteleistung

EER

Heizleistung 

Kältemittel R454B

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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PAE N HE Kr 2802 3202 3602 4202 4802 5202 5602 6002

A

4 4 4 4 6 6 6 6

A

466 466 466 466 466 466 466 466
t 75

8 8
m3

A

m3

3955 4597 4697
3645 3995 4646 4756

mm 7675 7675 7675
mm
mm

94 95 95 96
59 58 63

A
A 493 699

MTEC.PAE N.DE-1 Betriebs und Wartungshandbuch PAE N Kc Kr Serie Deutsch

Kälteleistung

EER

Heizleistung 

Kältemittel R454B

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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3.4.8 PAE N HE U Kr
PAE N HE U Kr 1001 1201 1401 1601 1802 2002 2302 2502

A

4 4 4 4

A

67 67 89 95
466 466 466 466 466 466 466 466

t 44 59 59

3 3 4 4 6 6 6 8
m3 58933 56858 75938

A

m3

mm 3775 3775 3775
mm
mm

83 84 84 84
48 49 49

A
A 336 375 345 446 476
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Kälteleistung

EER

Heizleistung 

Kältemittel R454B

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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PAE N HE U Kr 2802 3202 3602 4202 4802 5202 5602 6002

A

4 4 4 4 6 6 6 6

A

466 466 466 466 466 466 466 466
t 75

8 8
m3

A

m3

3977
3667 4668 4778

mm 7675 7675 7675
mm
mm

85 84 86 88 86 88 88
53 56 54 56 56

A
A 493 699
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Kälteleistung

EER

Heizleistung 

Kältemittel R454B

Axiallüfter (1)

Verdampfer  (2)

Wassermenge

Gewicht

Abmessungen

Breite  

Schalldaten

Spannungsversorgung

Elektrische Daten
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3.5 Einsatzgrenzen

Heizung

Heizung

3.5.2 HE-Ausführung

3.5.1 Standard-Ausführung

Standardmäßige Gerätekühlung

Standardmäßige Gerätekühlung

Standardmäßige Gerätekühlung

Standardmäßige Gerätekühlung

Standardmäßige Gerätekühlung mit Glykol

Standardmäßige Gerätekühlung mit Glykol



Rev. 1 11-2022

36

PAE N Kc Kr   

3 5 8

0.00005 0.0001 0.0002

MTEC.PAE N.DE-1 Betriebs und Wartungshandbuch PAE N Kc Kr Serie Deutsch

Prozentsatz von 
Glykol Einfrierpunkt (°C) CCF IPCF WFCF PDCF

Die Wassertemperatur diff. (°C)

Verunreinigungsfaktoren

3.6.1 Korrekturfaktoren für die Verwendung von Glykol
3.6 Korrekturfaktoren

3.6.3 Korrekturtabellen verschiedene Verunreinigungsfaktor

CCF: Kapazität Korrekturfaktor    IPCF: Eingangsleistung Korrekturfaktor

CCCP = Kühlleistung Korrekturfaktor   IPCF = Antriebsleistung Korrekturfaktor

CCCP = Kühlleistung Korrekturfaktor  IPCF = Antriebsleistung Korrekturfaktor 
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PAE N Kc

Mod.
Lw Lp1 Lp10

63 125 250 500 1K 2K 4K 8K dB(A) dB(A) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

601 57 63 69 77 76 74 66 83 65
801 57 63 69 77 83 77 69 86 68 54

1001 57 63 69 77 83 77 69 86 68 54
1201 57 63 77 84 84 77 88 56
1401 58 65 79 86 84 89 57
1601 58 65 74 79 87 85 58
1801 58 65 74 87 85 58
1802 57 77 84 84 77 88 68 56
2002 57 73 84 87 58
2101 66 87 88 59
2302 57 73 84 87 58
2502 57 73 84 87 58
2802 59 63 73 86 87 58
3202 59 63 73 86 87 73 58
3602 59 63 75 83 87 88 83 75 59
4202 59 63 75 83 83 75 94 74
4802 64 75 83 87 88 75
5202 64 76 84 83 73 94 74
5602 64 75 83 83 75 94 73
6002 66 74 77 85 93 85 73 96 75 63

PAE N HE Kc

Mod.
Lw Lp1 Lp10

63 125 250 500 1K 2K 4K 8K dB(A) dB(A) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

1001 56 59 67 74 78 74 66 84 67
1201 56 59 67 74 84 77 69 87 68 55
1401 58 75 83 84 77 69 87 69 55
1601 58 69 77 84 85 69 88 56
1802 65 73 73 79 84 84 89 67 57
2002 65 73 76 84 87 75 68 58
2302 65 73 76 84 87 75 68 58
2502 67 74 74 87 87 75 67 59
2802 67 74 74 83 86 87 75 59
3202 67 74 74 83 86 87 73 73 58
3602 68 75 75 84 87 88 83 75 73
4202 68 75 75 84 83 75 94 75
4802 68 76 76 85 87 88 75 74
5202 69 77 76 85 83 76 95 75
5602 69 77 76 85 83 76 95 74
6002 69 77 79 85 93 85 76 96 76 63
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3.7 Schalldaten

Oktavbänder (Hz)

Oktavbänder (Hz)
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PAE N U Kc

Mod.
Lw Lp1 Lp10

63 125 250 500 1K 2K 4K 8K dB(A) dB(A) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

601 58 64 73 77 75 69 49
801 58 64 73 77 78 64 63
1001 58 64 73 77 78 64 63
1201 58 67 73 78 74 66 84 64
1401 59 66 74 74 66 85 66 53
1601 59 66 74 74 66 86 66 53
1801 59 66 74 74 66 86 66 53
1802 54 58 64 78 78 74 66 83 63
2002 54 58 67 74 78 74 66 84 64
2101 53 67 76 84 77 67 87 67 55
2302 54 58 67 74 78 74 66 84 64
2502 54 58 67 74 78 74 66 84 64
2802 56 69 76 74 69 85 64
3202 56 69 76 74 67 84 64
3602 56 69 77 77 69 86 65 53
4202 56 69 77 84 85 77 69 88 67 56
4802 57 77 76 69 86 65 53
5202 57 78 84 85 77 88 67 56
5602 57 77 84 85 77 69 88 67 56
6002 63 79 86 87 79 67 68 57

PAE N HE U Kc

Mod.
Lw Lp1 Lp10

63 125 250 500 1K 2K 4K 8K dB(A) dB(A) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

1001 56 58 63 75 75 63 48
1201 56 58 66 73 75 78 63 49
1401 57 59 64 75 77 78 74 66 63
1601 57 59 67 78 79 74 66 83 63
1802 58 66 67 73 75 78 63 49
2002 58 66 67 74 78 74 66 84 64
2302 58 66 67 74 78 74 66 84 64
2502 59 67 68 74 78 74 66 84 64
2802 59 67 68 75 74 66 85 64
3202 59 67 68 75 74 64 84 64
3602 68 69 77 77 66 86 65 53
4202 68 69 77 84 85 77 66 88 67 56
4802 69 77 76 66 86 65 54
5202 69 78 84 85 77 67 88 67 56
5602 69 77 84 85 77 66 88 67 56
6002 57 73 78 89 87 73
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Oktavbänder (Hz)

Oktavbänder (Hz)
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4. INSTALLATION
4.1 Allgemeine Sicherheitshinweise und Verwendung von Symbolen

4.3  Persönliche Schutzausrüstung

4.2. Gesundheit und Sicherheit des Arbeiters
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4.4 Empfang und Inspektion

Bei Schäden oder Unregelmäßigkeiten:

4.5 Transport und Bewegung
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4.6 Lagerung

4.7 Auspacken

4.8 Hebe-und Fördertechnik
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4.9 Standort und technische Mindestabstände
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4.10  Serielle Schnittstellen RS485 (IH) (Optional) 

 

4.11 Hydraulische Anschlüsse 
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bar °C

°Cbar
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 Kühlung:
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EXPLANATIONS: + Good resistance under normal conditions
0 Corrosion problems may occur especially when more factors are valued 0
- Use is not recommended

WATER CONTENT CONCENTRATION TIME LIMITS
(mg/l or ppm) Analyze before

Alkalinity (HCO3
-) < 70 Within 24 h + + + 0 + +

70-300 + + + + + +
> 300 + + + 0/+ + +

Sulphate[1] (SO4
2-) < 70 No limit + + + + + +

70-300 + + + 0/- + +
> 300 + + + - + +

HCO3
- / SO4

2- > 1.0 No limit + + + + + +
< 1.0 + + + 0/- + +

Electrical conductivity S/cm No limit + + + 0 + +
S/cm + + + + + +
S/cm + + + 0 + +

pH [2] < 6.0 Within 24 h 0 0 0 0 + 0
6.0-7.5 + + + 0 + +
7.5-9.0 + + + + + +
>9.0 + + + 0 + +

Ammonium (NH4
+) < 2 Within 24 h + + + + + +

2-20 + + + 0 + +
>20 + + + - + +

Chlorides (Cl-) <100 No limit + + + + + +
Please also see 100-200 0 + + + + +
table below 200-300 - + + + + +

>300 - - + 0/+ + -
Free chlorine (Cl2) < 1 Within 5 h + + + + + +

1-5 - - 0 0 + -
> 5 - - - 0/- + -

Hydrogen sulfide (H2S) < 0.05 No limit + + + + +
>0.05 + + 0/- + +

Free (aggressive) < 5 No limit + + + + + +
carbon dioxide (CO2) 5-20 + + + 0 + +

> 20 + + + - + +
Total hardness (°dH) 4.0-8.5 No limit + + + + + +
Nitrate[1] (NO3

-) < 100 No limit + + + + + +
> 100 + + + 0 + +

Iron[3] (Fe) < 0.2 No limit + + + + + +
> 0.2 + + + 0 + +

Aluminium (Al) < 0.2 No limit + + + + + +
> 0.2 + + + 0 + +

Manganese[3] (Mn) < 0.1 No limit + + + + + +
> 0.1 + + + 0 + +

[1] Sulfates and nitrates works as inhibitors for pitting corrosion caused by chlorides in pH neutral environments
[2] In general low pH (below 6) increase corrosion risk and high pH (above 7.5) decrease the corrosion risk
[3] Fe3+ and Mn4+ are strong oxidants and may increase the risk for localised corrosion on stainless steels
[4] in combination with brazing material copper
SiO2 above 150ppm increase the risk of scaling

STAINLESS
STEEL

Plate Material Brazing Material

AISI 304 AISI 316 254 SMO COPPER NICKEL

CHLORIDE
CONTENT 30°C 60°C 80°C 120°C 130°C
= 10 ppm SS 304 SS 304 SS 304 SS 304 SS 316
= 25 ppm SS 304 SS 304 SS 304 SS 316 SS 316[4]

= 50 ppm SS 304 SS 304 SS 316 SS 316 Ti / 254 SMO
= 80 ppm SS 316 SS 316 SS 316 SS 316[4] Ti / 254 SMO
= 150 ppm SS 316 SS 316 SS 316[4] Ti / 254 SMO Ti / 254 SMO
= 300 ppm SS 316 SS 316[4] Ti / 254 SMO Ti / 254 SMO Ti / 254 SMO

> 300 ppm Ti / 254 SMO Ti / 254 SMO Ti / 254 SMO Ti / 254 SMO Ti / 254 SMO

MAXIMUM TEMPERATURE

MTEC.PAE N.DE-1 Betriebs und Wartungshandbuch PAE N Kc Kr Serie Deutsch

4.12 Chemische Eigenschaften des Wassers
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PAE N Kc 601 801 1001 1201 1401 1601 1801 1802 2002 2101

798 984

PAE N Kc 2302 2502 2802 3202 3602 4202 4802 5202 5602 6002

PAE N U Kc 601 801 1001 1201 1401 1601 1801 1802 2002 2101

788

PAE N U Kc 2302 2502 2802 3202 3602 4202 4802 5202 5602 6002
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• 
• 

• 

• 

4.14 Hydraulischer Kreislauf Füllung

4.14 Minimaler Wassergehalt im Benutzerkreislauf

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)
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PAE N HE Kc 1001 1201 1401 1601 1802 2002 2302 2502

PAE N HE Kc 2802 3202 3602 4202 4802 5202 5602 6002

3465

PAE N HE U Kc 1001 1201 1401 1601 1802 2002 2302 2502

PAE N HE U Kc 2802 3202 3602 4202 4802 5202 5602 6002

PAE N Kr 601 801 1001 1201 1401 1601 1801 1802 2002 2101

897

PAE N Kr 2302 2502 2802 3202 3602 4202 4802 5202 5602 6002

PAE N U Kr 601 801 1001 1201 1401 1601 1801 1802 2002 2101

898

PAE N U Kr 2302 2502 2802 3202 3602 4202 4802 5202 5602 6002

PAE N HE Kr 1001 1201 1401 1601 1802 2002 2302 2502

PAE N HE Kr 2802 3202 3602 4202 4802 5202 5602 6002

PAE N HE U Kr 1001 1201 1401 1601 1802 2002 2302 2502

PAE N HE U Kr 2802 3202 3602 4202 4802 5202 5602 6002

3445
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Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)

Mindestvolumen (l)
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4.16  Einsatz von vorgemischter Kühlsole

Ethylenglykol-Konzentration in der Mischung (in [kg/kg])

Volumen Konzentration
Gefriertemperatur (°C)

4.15 Entleerung der Anlage
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4.17 Elektrische Anschlüsse: Sicherheitshinweise 

FROSTSCHUTZ
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4.18 Elektrische Angabe
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4.19.1 Prüfung der korrekten Phasenfolge

ausgestattet sein:

4.19 Anschluss an den benutzerseitigen Schaltkasten
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5. INBETRIEBNAHME
5.1 Vorprüfungen

5.1.1 Dokumentation

5.1.2 Vor dem Inbetriebnahme
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5.2 Erste Inbetriebnahme
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5.2.1 Kalibrierung von Steuerungs- und Sicherheitskomponenten (R410A)

Gerät Set-point Differential Art des Reset

5.2.2 Kalibrierung von Steuerungs- und Sicherheitskomponenten (R454B)

Gerät Set-point Differential Art des Reset
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5.3.1 Sicherheitsventile

5.3 Prüfungen während des Betriebs

5.3.2 Einstellung des Mikroprozessors
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5.4 Position des Bedienfeldes

5.5 Beschreibung des Bedienfeldes

5.6 Not-Halt

5.6.1 Wiedereinschalten nach Not-Halt 
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6. WARTUNG DER EINHEIT
6.1 Allgemeine Warnhinweise
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6.2 Zugang zur Einheit

SITUATION Sichtprüfung Drucktest Suche nach Leckagen

A X X X
B X X X
C X X
D X X

A

B

C

D

6.3 Planmäßige Wartungsarbeiten
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6.3.1 Feststellung von Leckagen

6.3.2 Überprüfung des Sicherheitsdruckschalters

6.3.3 Überprüfung ders Sicherheitsventils

6.3.4 Prüfung der Flüssigkeit zu kühlen

6.3.5 Geräusch- und Schwingungsprüfung
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6.4 Periodische Überprüfungen

6.4.1  Elektrisches Betriebssystem und Kontrollgeräte

Operazioni da Eseguire
Regelmäßigkeit
    Bei 

X
X
X

X

X

X

X
X

X
X

X
X

X

X

X

X

X
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X
X

X
X
X

X
X

X

X

X
X

X
X
X

6.4.2 Ventilatorkonvektor und Kühl- und Hydraulikkreislauf

Auszuführende Vorgänge
Regelmäßigkeit
    Bei 

6.4.3 Kompressoren

Auszuführende operatione
Regelmäßigkeit

    Bei 

X
X

X
X

X

X

X
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6.4.4 Reinigung von Kondensatorspulen

6.4.5 Überprüfung und Kalibrierung des Kühlmittelleckagesensors (R454B)
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6.5 Reparatur des Kältekreislaufs

6.4.7 Saisonende

6.4.8 Ausschalten 
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7.1 Stilllegung des Gerätes
7.  AUSSERBETRIEBNAHME

7.2 Entsorgung, Verwertung und das Recycling

7.3 WAEE Richtlinie (nur EU)
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8. DIAGNOSE UND FEHLERBEHEBUNG
8.1  Fehlersuche

Problem Symptom Ursache Behebung

AL021
AL118

AL085 - AL086 - 
AL090

AL095

AL113 - AL016 - 
AL052 - AL149

drigtemperatur

da AL002 a 
AL007

AL012
AL013
AL014
AL047
AL048
AL049

AL087
AL088
AL091
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Problem Symptom Ursache  Behebung

AL038
AL066
AL135
AL163

AL075
AL076
AL172
AL173

Wassertemperatur zu niedrig

AL030
AL058
AL127
AL155

AL039
AL067
AL136
AL164

AL034
AL062
AL131
AL159

AL174
AL175
AL179
AL097
AL092
AL093

AL035
AL063
AL132
AL160

AL036
AL064
AL133
AL161

AL037
AL065
AL134
AL162
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8.2  Problembehebung

FEHLERMELDUNG WAHRSCHEINLICHER GRUND HANDLUNGSVORSCHLÄGE

1. Die Anlage arbeitet nicht

turwert 

2. Hochdruckschalter 

3. Niederdruckschalter

4.  Verdichter arbeitet nicht
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5. Lauter Verdichter

6. Hoher Saugdruck am Verdichter

7.  Niedriger Saugdruck am 
Verdichter

8. Hochdruck am Auslass des 
Verdichters

9. Niederdruck am Verdichte-
rauslass

10. Sensoralarm
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11. Ventilatoren starten nicht
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PAE N Kc 601-801-1001-1201
PAE N U Kc 601-801-1001
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9.  MASSZEICHNUNGEN
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PAE N Kc 1802-2002-2302-2502
PAE N U Kc 1802-2002-2302
PAE N HE Kc 1802-2002-2302
PAE N HE U Kc 1802-2002-2302
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PAE N Kc 2802-3202-3602-4202
PAE N U Kc 2502-2802-3202-3602
PAE N HE Kc 2502-2802-3202
PAE N HE U Kc 2502-2802-3202
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PAE N Kc 4802-5202
PAE N U Kc 4202
PAE N HE Kc 3602-4202
PAE N HE U Kc 3602-4202
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10.  SAFETY DATA SHEET OF REFRIGERANT

Safety Data Sheet

 

SECTION 1: Identification of the substance/mixture and of the company/undertaking 

1.1 Product identifier 
Trade name 
 

:  
 

SDS-Identcode 
 

:  
 

1.2 Relevant identified uses of the substance or mixture and uses advised against 
Use of the Sub-
stance/Mixture 
 

: Refrigerant 
 

Recommended restrictions 
on use 
 

: For professional and industrial installation and use only. 
 

1.3 Details of the supplier of the safety data sheet 
Company 
 

:  

 

   
 

Telephone 
 

:  
 

Telefax 
 

:  
 

E-mail address of person 
responsible for the SDS 
 

:  
 

1.4 Emergency telephone number 

 
 

SECTION 2: Hazards identification 

2.1 Classification of the substance or mixture 

Classification (REGULATION (EC) No 1272/2008) 
Flammable gases, Category 1 
 

 H220: Extremely flammable gas. 
 

Gases under pressure, Liquefied gas 
 

 H280: Contains gas under pressure; may explode if 
heated. 
 

2.2 Label elements 

Labelling (REGULATION (EC) No 1272/2008) 
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Safety Data Sheet

Hazard pictograms 
 

: 

 
 

 
 

 
 

 
 

 
 

Signal word 
 

: Danger 
 

Hazard statements 
 

: H220 Extremely flammable gas. 
H280 Contains gas under pressure; may explode if heated. 
 

Precautionary statements 
 

: Prevention:  
P210 Keep away from heat, hot surfaces, sparks, open 
flames and other ignition sources. No smoking. 

Response:  
P377 Leaking gas fire: Do not extinguish, unless leak can be 
stopped safely. 
P381 In case of leakage, eliminate all ignition sources. 

Storage:  
P410 + P403 Protect from sunlight. Store in a well-ventilated 
place. 
 

Additional Labelling 
Contains fluorinated greenhouse gases. (HFC-32) 
 

2.3 Other hazards 
This mixture contains no substance considered to be persistent, bioaccumulating and toxic (PBT). 
This mixture contains no substance considered to be very persistent and very bioaccumulating 
(vPvB). 
May displace oxygen and cause rapid suffocation. 
Vapours are heavier than air and can cause suffocation by reducing oxygen available for breath-
ing. 
Misuse or intentional inhalation abuse may cause death without warning symptoms, due to cardi-
ac effects. 
Rapid evaporation of the product may cause frostbite. 

SECTION 3: Composition/information on ingredients 

3.2 Mixtures 

Hazardous components  
Chemical name CAS-No. 

EC-No. 
Index-No. 
Registration number 

Classification Concentration 
(% w/w) 

Difluoromethane* 75-10-5 
200-839-4 
01-2119471312-47 

Flam. Gas 1; H220 
Press. Gas Liquefied 
gas; H280 

68.9 

2,3,3,3-Tetrafluoropropene* 754-12-1 Flam. Gas 1; H220 31.1 
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468-710-7 
01-0000019665-61 

Press. Gas Liquefied 
gas; H280 

* Voluntarily-disclosed non-hazardous substance 
For explanation of abbreviations see section 16. 

 

SECTION 4: First aid measures 

4.1 Description of first aid measures 
General advice 
 

:  In the case of accident or if you feel unwell, seek medical ad-
vice immediately. 
When symptoms persist or in all cases of doubt seek medical 
advice. 
 

Protection of first-aiders 
 

:  No special precautions are necessary for first aid responders. 
 

If inhaled 
 

:  If inhaled, remove to fresh air. 
Get medical attention if symptoms occur. 
 

In case of skin contact 
 

:  Thaw frosted parts with lukewarm water. Do not rub affected 
area. 
Get medical attention immediately. 
 

In case of eye contact 
 

:  Get medical attention immediately. 
 

If swallowed 
 

:  Ingestion is not considered a potential route of exposure. 
 

4.2 Most important symptoms and effects, both acute and delayed 
Symptoms : May cause cardiac arrhythmia. 

 
   Other symptoms potentially related to misuse or inhalation 

abuse are 
Cardiac sensitisation 
Anaesthetic effects 
Light-headedness 
Dizziness 
confusion 
Lack of coordination 
Drowsiness 
Unconsciousness 
 

Risks : Contact with liquid or refrigerated gas can cause cold burns 
and frostbite. 
 

4.3 Indication of any immediate medical attention and special treatment needed 
Treatment 
 

: Treat symptomatically and supportively. 
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SECTION 5: Firefighting measures 

5.1 Extinguishing media 
Suitable extinguishing media 
 

:  Water spray 
Alcohol-resistant foam 
Carbon dioxide (CO2) 
Dry chemical 
 

Unsuitable extinguishing 
media 
 

:  None known. 
 

5.2 Special hazards arising from the substance or mixture 
Specific hazards during fire-
fighting 
 

:  Vapours may form flammable mixture with air 
Exposure to combustion products may be a hazard to health. 
If the temperature rises there is danger of the vessels bursting 
due to the high vapor pressure. 
 

Hazardous combustion prod-
ucts 
 

:  Hydrogen fluoride 
carbonyl fluoride 
Carbon oxides 
Fluorine compounds 
 

5.3 Advice for firefighters 
Special protective equipment 
for firefighters 
 

:  Wear self-contained breathing apparatus for firefighting if nec-
essary. Use personal protective equipment.  
 

Specific extinguishing meth-
ods 
 

: Use extinguishing measures that are appropriate to local cir-
cumstances and the surrounding environment. 
Fight fire remotely due to the risk of explosion. 
Use water spray to cool unopened containers. 
Leaking gas fire: Do not extinguish, unless leak can be 
stopped safely. 
Remove undamaged containers from fire area if it is safe to do 
so. 
Evacuate area. 
 

SECTION 6: Accidental release measures 

6.1 Personal precautions, protective equipment and emergency procedures 
Personal precautions 
 

:  Evacuate personnel to safe areas. 
Only trained personnel should re-enter the area. 
Remove all sources of ignition. 
Avoid skin contact with leaking liquid (danger of frostbite). 
Ventilate the area. 
Follow safe handling advice and personal protective equip-
ment recommendations. 
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6.2 Environmental precautions 
Environmental precautions 
 

:  Prevent further leakage or spillage if safe to do so. 
Retain and dispose of contaminated wash water. 
 

6.3 Methods and material for containment and cleaning up 
Methods for cleaning up 
 

:  Ventilate the area. 
Non-sparking tools should be used. 
Suppress (knock down) gases/vapours/mists with a water 
spray jet. 
Local or national regulations may apply to releases and dis-
posal of this material, as well as those materials and items 
employed in the cleanup of releases. You will need to deter-
mine which regulations are applicable. 
Sections 13 and 15 of this SDS provide information regarding 
certain local or national requirements. 
 

6.4 Reference to other sections 
See sections: 7, 8, 11, 12 and 13. 

SECTION 7: Handling and storage 

7.1 Precautions for safe handling 
Technical measures 
 

: Use equipment rated for cylinder pressure. Use a backflow 
preventative device in piping. Close valve after each use and 
when empty. 
 

Local/Total ventilation 
 

: Use with local exhaust ventilation. 
Use only in an area equipped with explosion-proof exhaust 
ventilation if advised by assessment of the local exposure 
potential 
 

Advice on safe handling 
 

: Handle in accordance with good industrial hygiene and safety 
practice, based on the results of the workplace exposure as-
sessment 
Keep container tightly closed. 
Wear cold insulating gloves/ face shield/ eye protection. 
Prevent backflow into the gas tank. 
Open the valves slowly to prevent pressure surges. 
Close valve after each use and when empty. Do NOT change 
or force fit connections. 
Prevent the intrusion of water into the gas tank. 
Keep away from heat and sources of ignition. 
Take precautionary measures against static discharges. 
Take care to prevent spills, waste and minimize release to the 
environment. 
 

 
 

 Avoid breathing gas. 
Valve protection caps and valve outlet threaded plugs must 
remain in place unless container is secured with valve outlet 
piped to use point. 
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Use a check valve or trap in the discharge line to prevent haz-
ardous back flow into the cylinder. 
Use a pressure reducing regulator when connecting cylinder 
to lower pressure (<3000 psig) piping or systems. 
Never attempt to lift cylinder by its cap. 
Do not drag, slide or roll cylinders. 
Use a suitable hand truck for cylinder movement. 
 

Hygiene measures 
 

:  Ensure that eye flushing systems and safety showers are 
located close to the working place. When using do not eat, 
drink or smoke. Wash contaminated clothing before re-use.  
 

7.2 Conditions for safe storage, including any incompatibilities 
Requirements for storage 
areas and containers 
 

:  Cylinders should be stored upright and firmly secured to pre-
vent falling or being knocked over. Separate full containers 
from empty containers. Do not store near combustible materi-
als. Avoid area where salt or other corrosive materials are 
present. Keep in properly labelled containers. Keep tightly 
closed. Keep in a cool, well-ventilated place. Keep away from 
direct sunlight. Store in accordance with the particular national 
regulations. Keep away from heat and sources of ignition.  
 

Advice on common storage 
 

: Do not store with the following product types: 
Self-reactive substances and mixtures 
Organic peroxides 
Oxidizing agents 
Flammable liquids 
Flammable solids 
Pyrophoric liquids 
Pyrophoric solids 
Self-heating substances and mixtures 
Substances and mixtures, which in contact with water, emit 
flammable gases 
Explosives 
Acutely toxic substances and mixtures 
Substances and mixtures with chronic toxicity 
 

Storage period 
 

:  > 10 yr 
 

Recommended storage tem-
perature 
 

:  < 52 °C 
 

Further information on stor-
age stability 
 

:  The product has an indefinite shelf life when stored properly.  
 

7.3 Specific end use(s) 
Specific use(s) 
 

:  No data available 
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SECTION 8: Exposure controls/personal protection 

8.1 Control parameters 
 

Derived No Effect Level (DNEL) according to Regulation (EC) No. 1907/2006: 
Substance name End Use Exposure routes Potential health ef-

fects 
Value 

Difluoromethane Workers Inhalation Long-term systemic 
effects 

7035 mg/m3 

 
 

Consumers Inhalation Long-term systemic 
effects 

750 mg/m3 

2,3,3,3-
Tetrafluoropropene 

Workers Inhalation Long-term systemic 
effects 

950 mg/m3 

Predicted No Effect Concentration (PNEC) according to Regulation (EC) No. 1907/2006: 
Substance name Environmental Compartment Value 
Difluoromethane Fresh water 0.142 mg/l 
 
 

Intermittent use/release 1.42 mg/l 

 
 

Fresh water sediment 0.534 mg/kg 

2,3,3,3-Tetrafluoropropene Fresh water 0.1 mg/l 
 
 

Intermittent use/release 1 mg/l 

 
 

Fresh water sediment 1.77 mg/kg dry 
weight (d.w.) 

 
 

Soil 1.54 mg/kg dry 
weight (d.w.) 

 
 

Marine water 0.01 mg/l 

 
 

Marine sediment 0.178 mg/kg dry 
weight (d.w.) 

8.2 Exposure controls 

Engineering measures 
Minimize workplace exposure concentrations. 
Use only in an area equipped with explosion-proof exhaust ventilation if advised by assessment 
of the local exposure potential 
Use with local exhaust ventilation. 

Personal protective equipment 
Eye protection :  Wear the following personal protective equipment: 

Chemical resistant goggles must be worn. 
Face-shield 
 

Hand protection
Material : Low temperature resistant gloves 

 
 

Remarks : Choose gloves to protect hands against chemicals depending 
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 on the concentration and quantity of the hazardous sub-
stance and specific to place of work. For special applications, 
we recommend clarifying the resistance to chemicals of the 
aforementioned protective gloves with the glove manufactur-
er. Wash hands before breaks and at the end of workday. 
Breakthrough time is not determined for the product. Change 
gloves often!  
 

Skin and body protection :  Wear the following personal protective equipment: 
Flame retardant antistatic protective clothing, unless as-
sessment demonstrates that the risk of explosive atmos-
pheres or flash fires is low 
 

Respiratory protection :  Use respiratory protection unless adequate local exhaust 
ventilation is provided or exposure assessment demonstrates 
that exposures are within recommended exposure guidelines. 
 

Filter type :  Organic gas and low boiling vapour type (AX) 
 

Protective measures :  Wear cold insulating gloves/ face shield/ eye protection. 
 

SECTION 9: Physical and chemical properties 

9.1 Information on basic physical and chemical properties 
Appearance 
 

: Liquefied gas 
 

Colour 
 

:  colourless 
 

Odour 
 

:  slight, ether-like 
 

Odour Threshold 
 

:  No data available  
 

pH 
 

: No data available  
 

Melting point/freezing point 
 

: No data available  
 

Initial boiling point and boiling 
range 
 

: -50.9 °C 
 

Flash point 
 

: Not applicable 
 

Evaporation rate 
 

:  > 1 
(CCL4=1.0)  
 

Flammability (solid, gas) 
 

: Flammable 
 

Upper explosion limit / Upper 
flammability limit 
 

: Upper flammability limit 
22 %(V) 
Method: ASTM E681 
 

Lower explosion limit / Lower : Lower flammability limit 
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flammability limit 
 

11.25 %(V) 
Method: ASTM E681 
 

Vapour pressure 
 

: 15,856 hPa (25 °C) 
 

Relative vapour density 
 

: 2.2 
(Air = 1.0)  
 

Relative density 
 

: 0.98 (25 °C) 
 

Density 
 

: 0.98 g/cm3 (25 °C) 
(as liquid)  
 

Solubility(ies) 
Water solubility 

 
: No data available  

Partition coefficient: n-
octanol/water 
 

: Not applicable  
 

Auto-ignition temperature 
 

: No data available  
 

Decomposition temperature 
 

:  No data available  
 

Viscosity 
Viscosity, kinematic 

 
: Not applicable  

 
Explosive properties 
 

: Not explosive 
 

Oxidizing properties 
 

: The substance or mixture is not classified as oxidizing. 
 

9.2 Other information 
Particle size 
 

: Not applicable 
 

SECTION 10: Stability and reactivity 

10.1 Reactivity 
Not classified as a reactivity hazard. 

10.2 Chemical stability 
Stable if used as directed. Follow precautionary advice and avoid incompatible materials and 
conditions. 

10.3 Possibility of hazardous reactions 
Hazardous reactions 
 

:  Vapours may form flammable mixture with air 
Can react with strong oxidizing agents. 
Extremely flammable gas. 
 

10.4 Conditions to avoid 
Conditions to avoid 
 

: Heat, flames and sparks. 
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10.5 Incompatible materials 

Materials to avoid 
 

:  Oxidizing agents 
 

10.6 Hazardous decomposition products 
No hazardous decomposition products are known. 

SECTION 11: Toxicological information 

11.1 Information on toxicological effects 
Information on likely routes of 
exposure 
 

: Inhalation 
Skin contact 
Eye contact 
 

Acute toxicity 
Not classified based on available information. 

Components: 

Difluoromethane: 
Acute inhalation toxicity 
 

:  LC50 (Rat): > 520000 ppm  
Exposure time: 4 h 
Test atmosphere: gas 
 

 
 

  Lowest observed adverse effect concentration (Dog): > 
350000 ppm  
Symptoms: Cardiac sensitisation 
 

 
 

  No observed adverse effect concentration (Dog): 350000 ppm  
Symptoms: Cardiac sensitisation 
 

 
 

  Cardiac sensitisation threshold limit (Dog): > 735,000 mg/m3  
Symptoms: Cardiac sensitisation 
 

2,3,3,3-Tetrafluoropropene: 
Acute inhalation toxicity 
 

:  LC50 (Rat): > 405000 ppm  
Exposure time: 4 h 
Test atmosphere: gas 
 

 
 

  Lowest observed adverse effect concentration (Dog): > 
120000 ppm  
Test atmosphere: gas 
Symptoms: Cardiac sensitisation 
 

 
 

  No observed adverse effect concentration (Dog): 120000 ppm  
Test atmosphere: gas 
Symptoms: Cardiac sensitisation 
 

 
 

  Cardiac sensitisation threshold limit (Dog): > 559,509 mg/m3  
Test atmosphere: gas 
Symptoms: Cardiac sensitisation 
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Skin corrosion/irritation 
Not classified based on available information. 

Components: 

Difluoromethane: 
Species: Not tested on animals 
Result: No skin irritation 
 

2,3,3,3-Tetrafluoropropene: 
Species: Not tested on animals 
Result: No skin irritation 
 

Serious eye damage/eye irritation 
Not classified based on available information. 

Components: 

Difluoromethane: 
Species: Not tested on animals 
Result: No eye irritation 
 

2,3,3,3-Tetrafluoropropene: 
Species: Not tested on animals 
Result: No eye irritation 
 

Respiratory or skin sensitisation 

Skin sensitisation  
Not classified based on available information. 

Respiratory sensitisation  
Not classified based on available information. 

Components: 

Difluoromethane: 
Exposure routes: Skin contact 
Species: Not tested on animals 
Result: negative 
 
Species: Not tested on animals 
Result: negative 
 

2,3,3,3-Tetrafluoropropene: 
Exposure routes: Skin contact 
Species: Not tested on animals 
Result: negative 
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Germ cell mutagenicity 
Not classified based on available information. 

Components: 

Difluoromethane: 
Germ cell mutagenicity- As-
sessment 
 

:  Weight of evidence does not support classification as a germ 
cell mutagen. 
 

2,3,3,3-Tetrafluoropropene: 
Germ cell mutagenicity- As-
sessment 
 

:  Weight of evidence does not support classification as a germ 
cell mutagen. 
 

Carcinogenicity 
Not classified based on available information. 

Components: 

2,3,3,3-Tetrafluoropropene: 
Carcinogenicity - Assess-
ment 
 

:  Weight of evidence does not support classification as a car-
cinogen 
 

Reproductive toxicity 
Not classified based on available information. 

Components: 

Difluoromethane: 
Reproductive toxicity - As-
sessment 
 

:  Weight of evidence does not support classification for repro-
ductive toxicity, Based on data from similar materials 
 

2,3,3,3-Tetrafluoropropene: 
Reproductive toxicity - As-
sessment 
 

:  Weight of evidence does not support classification for repro-
ductive toxicity 
 

STOT - single exposure 
Not classified based on available information. 

STOT - repeated exposure 
Not classified based on available information. 

Components: 

Difluoromethane: 
Assessment: No significant health effects observed in animals at concentrations of 250 
ppmV/6h/d or less. 
 

2,3,3,3-Tetrafluoropropene: 
Assessment: No significant health effects observed in animals at concentrations of 250 
ppmV/6h/d or less. 

Safety Data Sheet



Rev. 1 11-2022

90

PAE N Kc Kr   

R 454 B

MTEC.PAE N.DE-1 Betriebs und Wartungshandbuch PAE N Kc Kr Serie Deutsch

Repeated dose toxicity 

Components: 

Difluoromethane: 
Species: Rat 
NOAEL: 49100 ppm  
Application Route: inhalation (gas) 
Exposure time: 90 d 
Remarks: No significant adverse effects were reported 
 

2,3,3,3-Tetrafluoropropene: 
Species: Rat 
NOAEL: 50000 ppm  
LOAEL: >50000  ppm  
Application Route: inhalation (gas) 
Exposure time: 90 d 
Method: OECD Test Guideline 413 
Remarks: No significant adverse effects were reported 
 

Aspiration toxicity 
Not classified based on available information. 

SECTION 12: Ecological information 

12.1 Toxicity 

Components: 

Difluoromethane: 
Toxicity to fish 
 

:  LC50 (Fish): 1,507 mg/l 
Exposure time: 96 h 
 

Toxicity to daphnia and other 
aquatic invertebrates 
 

:  EC50 (Daphnia (water flea)): 652 mg/l 
Exposure time: 48 h 
 

Toxicity to algae 
 

:  EC50 (algae): 142 mg/l 
Exposure time: 96 h 
 

Toxicity to fish (Chronic tox-
icity) 
 

: NOEC: 65.8 mg/l  
Exposure time: 30 d 
Species: Fish 
 

2,3,3,3-Tetrafluoropropene: 
Toxicity to fish 
 

:  LC50 (Cyprinus carpio (Carp)): > 197 mg/l 
Exposure time: 96 h 
 

Toxicity to daphnia and other 
aquatic invertebrates 

:  EC50 (Daphnia magna (Water flea)): > 100 mg/l 
Exposure time: 48 h 
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Toxicity to algae 
 

:  NOEC (algae): > 100 mg/l 
Exposure time: 72 h 
 

12.2 Persistence and degradability 

Components: 

Difluoromethane: 
Biodegradability 
 

:  Result: Not readily biodegradable. 
Biodegradation:  5 % 
Exposure time: 28 d 
Method: OECD Test Guideline 301D 
 

2,3,3,3-Tetrafluoropropene: 
Biodegradability 
 

:  Result: Not readily biodegradable. 
Method: OECD Test Guideline 301F 
 

12.3 Bioaccumulative potential 

Components: 

Difluoromethane: 
Partition coefficient: n-
octanol/water 
 

: log Pow: 0.714 
 

2,3,3,3-Tetrafluoropropene: 
Bioaccumulation 
 

:  Remarks: No bioaccumulation is to be expected (log Pow <= 
4). 
 

12.4 Mobility in soil 
No data available 

12.5 Results of PBT and vPvB assessment 

Product: 
Assessment 
 

: This mixture contains no substance considered to be persis-
tent, bioaccumulating and toxic (PBT).. This mixture contains 
no substance considered to be very persistent and very bio-
accumulating (vPvB).. 
 

12.6 Other adverse effects 

Global warming potential 

Regulation (EU) No 517/2014 on fluorinated greenhouse gases 

Product: 
100-year global warming potential: 466.319 
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SECTION 13: Disposal considerations 

13.1 Waste treatment methods 
Product :  Dispose of in accordance with local regulations. 

According to the European Waste Catalogue, Waste Codes 
are not product specific, but application specific. 
Waste codes should be assigned by the user, preferably in 
discussion with the waste disposal authorities. 
 

Contaminated packaging :  Empty containers should be taken to an approved waste han-
dling site for recycling or disposal. 
Empty pressure vessels should be returned to the supplier. 
If not otherwise specified: Dispose of as unused product. 
 

SECTION 14: Transport information 

14.1 UN number 

ADN : UN 3161 

ADR : UN 3161 

RID : UN 3161 

IMDG : UN 3161 

IATA (Cargo) : UN 3161 

IATA (Passenger) : UN 3161 
Not permitted for transport 

14.2 UN proper shipping name 

ADN : LIQUEFIED GAS, FLAMMABLE, N.O.S. 
  (Difluoromethane, 2,3,3,3-Tetrafluoropropene) 

ADR : LIQUEFIED GAS, FLAMMABLE, N.O.S. 
  (Difluoromethane, 2,3,3,3-Tetrafluoropropene) 

RID : LIQUEFIED GAS, FLAMMABLE, N.O.S. 
  (Difluoromethane, 2,3,3,3-Tetrafluoropropene) 

IMDG : LIQUEFIED GAS, FLAMMABLE, N.O.S. 
  (Difluoromethane, 2,3,3,3-Tetrafluoropropene) 

IATA (Cargo) : Liquefied gas, flammable, n.o.s. 
  (Difluoromethane, 2,3,3,3-Tetrafluoropropene) 

IATA (Passenger) : LIQUEFIED GAS, FLAMMABLE, N.O.S. 
Not permitted for transport 

14.3 Transport hazard class(es) 

ADN : 2 

ADR : 2 

RID : 2 
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IMDG : 2.1 

IATA (Cargo) : 2.1 

IATA (Passenger) : Not permitted for transport 

14.4 Packing group 

ADN  
Packing group : Not assigned by regulation 
Classification Code : 2F 
Hazard Identification Number : 23 
Labels : 2.1 

ADR  
Packing group : Not assigned by regulation 
Classification Code : 2F 
Hazard Identification Number : 23 
Labels : 2.1 
Tunnel restriction code : (B/D) 

RID  
Packing group : Not assigned by regulation 
Classification Code : 2F 
Hazard Identification Number : 23 
Labels : 2.1 ((13)) 

IMDG  
Packing group : Not assigned by regulation 
Labels : 2.1 
EmS Code : F-D, S-U 

IATA (Cargo)   
Packing instruction (cargo 
aircraft) 

: 200  

Packing group : Not assigned by regulation 
Labels : Flammable Gas 

IATA (Passenger) : Not permitted for transport 

14.5 Environmental hazards 

ADN  
Environmentally hazardous : no 

ADR  
Environmentally hazardous : no 

RID  
Environmentally hazardous : no 

IMDG  
Marine pollutant : no 

14.6 Special precautions for user 
Not applicable 

14.7 Transport in bulk according to Annex II of Marpol and the IBC Code 
Remarks :  Not applicable for product as supplied. 
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SECTION 15: Regulatory information 

15.1 Safety, health and environmental regulations/legislation specific for the substance or mix-
ture 

REACH - Restrictions on the manufacture, placing on 
the market and use of certain dangerous substances, 
preparations and articles (Annex XVII) 
 

: Not applicable 

REACH - Candidate List of Substances of Very High 
Concern for Authorisation (Article 59). 
 

: Not applicable 

Regulation (EC) No 1005/2009 on substances that de-
plete the ozone layer 
 

: Not applicable 

Regulation (EC) No 850/2004 on persistent organic pol-
lutants 
 

: Not applicable 

Regulation (EC) No 649/2012 of the European Parlia-
ment and the Council concerning the export and import 
of dangerous chemicals 
 

: Not applicable 

Seveso III: Directive 2012/18/EU of the European Parliament and of the Council on the control of 
major-accident hazards involving dangerous substances.
   Quantity 1 Quantity 2 
P2 
 

 FLAMMABLE GASES 
 

10 t 
 

50 t 
 

Other regulations: 
Take note of Directive 94/33/EC on the protection of young people at work or stricter national 
regulations, where applicable. 
 

15.2 Chemical safety assessment 
Chemical Safety Assessments have been carried out for these substances. 

SECTION 16: Other information 

Other information 
 

:  Opteon™ and any associated logos are trademarks or copy-
rights of The Chemours Company FC, LLC. 
Chemours™ and the Chemours Logo are trademarks of The 
Chemours Company. 
Before use read Chemours safety information. 
For further information contact the local Chemours office or 
nominated distributors. 
 

Full text of H-Statements 
H220 : Extremely flammable gas. 
H280 : Contains gas under pressure; may explode if heated. 

Full text of other abbreviations 
Flam. Gas : Flammable gases 
Press. Gas : Gases under pressure 
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ADN - European Agreement concerning the International Carriage of Dangerous Goods by Inland 
Waterways; ADR - European Agreement concerning the International Carriage of Dangerous 
Goods by Road; AICS - Australian Inventory of Chemical Substances; ASTM - American Society 
for the Testing of Materials; bw - Body weight; CLP - Classification Labelling Packaging Regula-
tion; Regulation (EC) No 1272/2008; CMR - Carcinogen, Mutagen or Reproductive Toxicant; DIN 
- Standard of the German Institute for Standardisation; DSL - Domestic Substances List (Cana-
da); ECHA - European Chemicals Agency; EC-Number - European Community number; ECx - 
Concentration associated with x% response; ELx - Loading rate associated with x% response; 
EmS - Emergency Schedule; ENCS - Existing and New Chemical Substances (Japan); ErCx - 
Concentration associated with x% growth rate response; GHS - Globally Harmonized System; 
GLP - Good Laboratory Practice; IARC - International Agency for Research on Cancer; IATA - In-
ternational Air Transport Association; IBC - International Code for the Construction and Equip-
ment of Ships carrying Dangerous Chemicals in Bulk; IC50 - Half maximal inhibitory concentra-
tion; ICAO - International Civil Aviation Organization; IECSC - Inventory of Existing Chemical 
Substances in China; IMDG - International Maritime Dangerous Goods; IMO - International Mari-
time Organization; ISHL - Industrial Safety and Health Law (Japan); ISO - International Organisa-
tion for Standardization; KECI - Korea Existing Chemicals Inventory; LC50 - Lethal Concentration 
to 50 % of a test population; LD50 - Lethal Dose to 50% of a test population (Median Lethal 
Dose); MARPOL - International Convention for the Prevention of Pollution from Ships; n.o.s. - Not 
Otherwise Specified; NO(A)EC - No Observed (Adverse) Effect Concentration; NO(A)EL - No 
Observed (Adverse) Effect Level; NOELR - No Observable Effect Loading Rate; NZIoC - New 
Zealand Inventory of Chemicals; OECD - Organization for Economic Co-operation and Develop-
ment; OPPTS - Office of Chemical Safety and Pollution Prevention; PBT - Persistent, Bioaccumu-
lative and Toxic substance; PICCS - Philippines Inventory of Chemicals and Chemical Substanc-
es; (Q)SAR - (Quantitative) Structure Activity Relationship; REACH - Regulation (EC) No 
1907/2006 of the European Parliament and of the Council concerning the Registration, Evalua-
tion, Authorisation and Restriction of Chemicals; RID - Regulations concerning the International 
Carriage of Dangerous Goods by Rail; SADT - Self-Accelerating Decomposition Temperature; 
SDS - Safety Data Sheet; SVHC - Substance of Very High Concern; TCSI - Taiwan Chemical 
Substance Inventory; TRGS - Technical Rule for Hazardous Substances; TSCA - Toxic Sub-
stances Control Act (United States); UN - United Nations; vPvB - Very Persistent and Very Bioac-
cumulative 

Further information 
Sources of key data used to 
compile the Safety Data 
Sheet 
 

:  Internal technical data, data from raw material SDSs, OECD 
eChem Portal search results and European Chemicals Agen-
cy, http://echa.europa.eu/ 
 

Classification of the mixture: Classification procedure: 
Flam. Gas 1 H220 Based on product data or assessment 
Press. Gas Liquefied gas H280 Based on product data or assessment 

 
 
Items where changes have been made to the previous version are highlighted in the body of this 
document by two vertical lines. 
 
The information provided in this Safety Data Sheet is correct to the best of our knowledge, infor-
mation and belief at the date of its publication. The information is designed only as a guidance for 
safe handling, use, processing, storage, transportation, disposal and release and shall not be 
considered a warranty or quality specification of any type. The information provided relates only 
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to the specific material identified at the top of this SDS and may not be valid when the SDS mate-
rial is used in combination with any other materials or in any process, unless specified in the text. 
Material users should review the information and recommendations in the specific context of their 
intended manner of handling, use, processing and storage, including an assessment of the ap-
propriateness of the SDS material in the user’s end product, if applicable. 
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