DIN EN 378-2:2018-04 (E)

Refrigerating systems and heat pumps - Safety and environmental requirements -
Part 2: Design, construct ion, testing, marking and documentation

Contents Page
D000 0 0T D 0T 00 a0 ) o 5
00U 06 L U 00 ) ¢, 7
1 Y 610 1 8
2 I\ (0] 3 11 A Q=) (2] (=) 1 L 8
3 Terms, definitions and abbreviated terms......... s sns s aenes 12
4 Significant Nazards ... ——————————————— 13
5 T 11070 L0 L0 L) 14 =) 4, 13
5.1 General safety and environmental reqUIrements......c.omm——————————— 13
LS00 T T 7 1 1) 1 13
5.1.2 Hazards to persons, property and eNVIrONIMENLt ... 13
5.2 Safety requirements for components and PiPiNg......cum——————— 13
5.2.1 General reqUITrEIMENLES ... AR 13
5.2.2 SPeCifiC reqUIrEMENtS....ccocviiiimmmmnssssmsssss s s R 15
5.3 Miscellaneous COMPONENLS ......courrmimimimssmmsssmsssssssssssssssssssssssssssassssssssssssssssssssssssasasasassssssssssssssssssnsnsasasas 16
LR 700 S L 1) o - | 16
S0 207 T o ) 1 18
L0 J0C T L/ ) 54 4 20
L0 20 SN 0 11Tt 04 =3 41 1 ) 20
6 Requirements for asS@MDbDIIes ... s s sssssssssmsasasases 21
6.1 =3 1 1) i 21
6.2 Design and CONSIIUCHION ... s 22
0 T €< 1 1) Y . 22
6.2.2 Determination of the maximum allowable Pressure...........m—————— 22
L0 T o {0 ) . 25
LT Y 4 1L 03 i 6 g o 30
6.2.5 Protection deVICES ... s ssssssss s s s s asns 31
6.2.6 Application of protection deVICEeS .....m——————————— 31
6.2.7 Indicating and measuring instruments (IMONItOriNg) ......ccuinmmmmmm————— 39
6.2.8 Liquid slugging in COMPIESSOI'S ... sssssssssssssss s s sssssssssssssssssasasssssssssssns 40
6.2.9 Electrical reqUITEMENLS ........ccocimmmsmsmnrsmsmsmsmssssssssssssssssssssssssssssssmsssasassssssssssssssssssssssssssssasasasssssssssssssssassnsnses 40
6.2.10 Protection against hot surfaces........n—————————— 40
6.2.11 Protection against MOVING PAItS ... sss——————————, 40
6.2.12 Vibration and drop teSt...... s sssssssassssssssssssssssssssssssssasasssssssssssssssssssnsns 40
L0 T T 14 0 1) o o 43
6.2.14 Protection against fire and explosion hazards.........———— 43
6.2.15 Requirements for ventilated encloSUIeS ... ————————— 45
6.2.16 Electromagnetic compatibility and fields (EMC, EMF).......ccocoonnnnmsmsnmmsssssssssssssaes 45
/0 I \ [ ). 46
6.3 0] 1 46
T 100 O -0 46
6.3.2  Strength PreSSUre teSt ... ———————————————————— 46
6.3.3  TIGNINESS LEST...uciiisriiinsii AR SRS 47
6.3.4 Test of the complete refrigerating system before putting it into operation ........cccocevurusee. 49
6.4 Marking and dOCUMENEATION ... s 50



L3 s T 1<) 4 =) 1 50

L 7 = 1 3 ) 50
6.4.3 DoOCUMENTALION ...ouruiiiiissms i ———————— 52
Annex A (normative) Additional requirements for refrigerating systems containing R-717 ....... 55
A1l Systems with a refrigerant charge above 50 Kg.......ccoovnnnnmnmnmsnnsssssssssssssssssases 55
A2 Systems with a refrigerant charge above 3 000 Kg........c.coounnnmnmnmnmmmnmssssssssssssas 55
A3 PUINPS oottt s AR AR R AR AR AR R R R AR R AR R AR AR R AR 55
Annex B (normative) Determination of category for components and refrigerating system

ASSCIMBLIES .. ——————————————————— 56
B.1 L0 1T i | 56
B.2 Classification of the refrigerant......———————— 56
B.3 Determine the maximum allowable pressure of the assembly ... 56
B.4 Determine the state (liquid or gas) of the refrigerant ... ———— 56
B.5 Determination of category of COmMPONENtS.......criinmm s ———————— 56
3 05T I 0 1 1) i | 56
B.5.2 Pressure vessels and PiPINg..... s 56
B.5.3  Safely ACCESSOTIES vt AR AR AR R 60
B.5.4 Joining of pressure eqUIPMEeNt .......cuimms———————————————— 60
B.6 Determination of category of the assembly .........ccuvin———————————— 63
Annex C (normative) Requirements for intrinsic safety test.......————————— 64
C1 = 1T i 64
C.2 Determination of the maximum pressure during abnormal operation .........ccuinnnnnns 64
C.2.1 Determination of the pressure at the high pressure side (PHIS) .....ccoconimmmmsmsssssmsmmsmssssssssssasnns 64
C.2.2 Determination of the pressure at the low pressure side (PLIS) .....ccousrsmsmsmsmsmsmsmsmsmsnsssssssssasassnsss 64
C.2.3 Determination of PHIS and PLIS for reversible heat pumps .......ccuunmnnm——— 65
C.3 Strength PreSSure teSt... i ————————————————————— 65
Cc4 B 0T L, 65
Annex D (normative) List of significant hazards........c———s 66
Annex E (informative) Assessment of assemblies for compliance with directive

B L Y D1 67
Annex F (informative) Examples for arrangement of pressure relief devices in refrigerating

L 25 1] 1 L 68
Annex G (informative) Checklist for external visual inspection of the installation .........ccococinnianenn 71
Annex H (informative) Stress corrosion Cracking ... 73
3 00 A 0 01 (Yo 11Tt ) P, 73
H.2 Stress COITOSION QN COPPET ..o RS s e 73
H.3 Stress COrrosion N StEEl.... i —————————————— 73
H.4  Factors that influence stress corrosion Cracking ... 74



5 7 0 T 1<) 1 1<) o 1 O 74

5 I 4 1) U o 11 o o 74
5 I 0 T = 111 01c) i 1), 74
5 IR 0 ). 7 3 1 00 ) 1 L) L, 74
5 0 T 11V U 0] 11 = L 74
5 I S ¥ 0 T 0 LU 04 L) o 74
H.4.7 Avoiding stress COrroSion CracCKing ... ssssssasases 75
H.4.8 CONCIUSIONS ..uciinriniisnsmsmssssssisssssssssssssssssssssssssssasassssssssssssssssssssssesssssasas s s s s se e s ss st sesssmsasaR SR ER R RE SR SR SR RERERERES 75
Annex I (informative) Leak simulation test for A2L, A2, A3, B2L, B2, B3 refrigerants .........c.ouseuu. 76
Annex ] (informative) CommisSSioning ProCedUre.......cmmsmsmsmsmsmsmsmsssssssssssssssssssssssssssssssssssssssss 78
Annex K (informative) Information on effective ignition SOUICEeS .........ccounnnnnnsssssnsssssssssssssssnns 79
Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2014 /68 /EU ... 81
Annex ZB (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2006 /42 /EC .....ccucimmsmsmsmsmsmsmsmssssssssssssssssssssssssssssssssssssssssasssssssssss 83
L33 10) 10T e 021 0] 4, 85



		2024-04-25T05:14:28+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




