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EN 378
Introduction of the Standard

European Standard EN378 relates to safety and
environmental requirements in the design, manufacture,
construction, installation, operation, maintenance, repair and
disposal of refrigerating systems and appliances regarding
local and global environments.

This standard include reFrigeration system and heat pump.




Introducing EN 378
REFRIGERATION STANDARD EN 378

Overview EN 378 is the basic standard that defines the requirements, design criteria, testing, installation, and
genera|e maintenance for refrigeration systems and heat pumps.

Basic requirements, definitions, Design, construction, testing,
classification and selection criteria. marking and documentation.

Installation site and personal Operation, maintenance, repair and
P P ’ , rep
protectlon. recovery.
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EN 378-1
SCOPE

Who is the EN 378-1 standard addressed to?

Design Engineer Project
engineer Manager




EN 378-1
SCOPE

What are the

areas of

application of
the standard?

Refrigeration systems (fixed or mobile) except for vehicles
with different product standards

Secondary cooling or heating systems

Location of reFrigeration systems

Modifications to system made after the adoption of the
standard

Refrigerants other than those listed in Appendix E are excluded



EN 378-1

Classi'ﬁcation — 5_1 Access Categories Note: occupancies can be categorised by national requirements.

General characteristics Examples he list of examples is not exhaustive)

Rooms, parts of buildings, building where:
A Sleeping facilities are provided
A People are restricted in their movement Hospitals, courts or prisons, theatres, supermarkets, schools, lecture halls,
A An uncontrolled number of people are present public transport termini, hotels, dwellings, restaurants.
A Any person has access without being personally acquainted with
the necessary saFety precautions.

General access

Supervised

CCESS Rooms, parts of buildings where only a limited number of people may be
b assembled, some being necessarily acquainted with the general safety
precautions of the establishment.

Business or professional offices, laboratories, places for general manufacturing
and where people work.

Authorized o o )
. Rooms, parts of bU||d|.ngs, bw.ldlngs where only aLfthorlzed persons.have . o . o
access, who are acquainted with general and special safety precautions of Manufacturing facilities, e.g. for chemicals, food, beverage, ice, ice-cream,
C the establishment and where manufacturing, processing or storage of refineries, cold stores, dairies, abattoirs, non-public areas in supermarkets.

material or products take place.




EN 378-1

Classification — 5.3 Location classification of refrigerating system

The appropriate location shall be selected in accordance with this European Standard which takes account of possible hazards.

Ventilated enclosure

C I dass If all refrigerant-containing parts are located in a ventilated enclosure then
the requirements for a class IV location shall apply. The ventilated enclosure
Iv shall fulfil the requirements of EN 378-3.

Compressors In machienry room or open air

If all compressors and pressure vessels are either located in a machinery
room or in the open air then the requirements for a class Il location shall
apply unless the system complies with the requirements of class IIl. Coils and
pipework including valves may be located in an occupied space.

Machinery room or open air

If all refrigerant-containing parts are located in a machinery room or open air
then the requirements for a class |l location shall apply. The machinery room

shall fulfil the requirements of EN 378-3.

Mechanical equipment located within the
occupied space

If the refrigerating or refrigerant-containing parts are located in the
occupied space, then the system is considered to be of class | unless the
system complies with the requirements of class II.



EN 378-1

Classification — 5.3 Location classification of refrigerating system

The appropriate location shall be selected in accordance with this European Standard which takes account of possible hazards.

Ventilated enclosure
Class

Examples:

Special designs

Compressors in machienry room or open air

Examples:
Condensing units

Split-AC/HP

e

Machinery room or open air

Examples:

Chillers

Heat pumps

&S

Mechanical equipment located within the
occupied space

Examples:

Cabinets
Portable AC

Refrigerators



EN 378-1

Classification — 5.3 Location classification of refrigerating system

Ventilated enclosure Machinery room or open air

Mechanical equipment located within the

occupied space



EN 378-1
Quantity of refrigerant

The maximum refrigerant charge that can be permitted in a system is
determined by the access categories of any space into which refrigerant could
leak, either directly or in some circumstances through a heat-transfer fluid.

The quantity of refrigerant that could enter into a space shall be determined as

follows:

1 The refrigerant quantity shall not exceed the amounts

specified in C.1

The refrigerant quantity is the quantity that can be released
into the space where the refrigerant quantity shall be the
largest charge of any single refrigerating system unless
otherwise specified in this standard.

Where product standard exist for particular types of systems and where these products standards refer to
refrigerant quantities limits, such quantities shall overrule the requirements of this standard.




EN 378-1
Quantity of refrigerant

sttty Location of
Flammability 2, refrigerating Access category Space volume RCL, QLAV,
2L, 3 and LFL ATE.L/ODL.’ system (a, b, ) characteristics QLMV Sl (25 RS
Practical limit
a, 1, 1y V)
Sealed systems conditions /
Table C.1 -
Toxicity charge
limit Al and A2L claculation only
The highest
Sealed system conditions The lowest
Table C.2 L o
The highest Flammability charge limit Imit charge
INPUT
Area, height
factor hO

OUTPUT

Human comfort with flammable refrigerant only




EN 378-1
Annex C — Refrigerant charge limit requirements — C1 charge limits based on TOXICITY

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification

Toxicity class Acess category

[ (T U TR (N

Upon floors without e
. Toxicity limit x Room volume or
emergency exits or below
see C.3

ground floor level

The charge requirements based on
Other No charge restriction toxicity shall be assessed according
No charge restriction to location |, Il or lll, depending on

the location of the ventilated

No charge restriction enclosure

Upper floors without L
. Toxicity limit x Room volume or
emergency exits or below
see C.3

ground floor level

Other No charge restriction



EN 378-1
Annex C — Refrigerant charge limit requirements — C1 charge limits based on TOXICITY

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification

Toxicity class Acess category

[ (T U TR (N

For sealed sorption systems, toxicity limit x Room volume and not more
than 2,5 kg.

All other systems, toxicity limit x Room volume.

Upper floors without
. N Charge not more than
emergency exits or below Toxicity limit x Room volume 25k
ground floor level 8

Density of personnel <1 No ch . )
person per 10 m? o charge restriction The charge requirements based on
Charge not more than 10 kg toxicity shall be assessed according
Other Charge not more than 25 kg No charge restriction to location |., [1or I, deper}dmg on
the location of the ventilated
enclosure

Density of personnel <1 Charge not more than 50 kg and .
2 . . No charge restriction
person per 10 m emergency exits are available

Other Charge not more than 10 kg Charge not more than 25 kg



EN 378-1
Annex C — Refrigerant charge limit requirements — C.2 charge limits based on FLAMMABILITY

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
ey e A T T TR

According to C.2 and not more than m; x 1,5 or

Sl comifert According to C.3 and not more than m3 x 1,5

20% x LFL x Room volume and not more than m, x 1,5 or According to C.3

Other applications
PP and not more than m3 x 1,5

According to C.2 and not more than m, x 1,5 or

Human comfort .
According to C.3 and not more than m3 x 1,5

o 20% x LFL x Room volume and not 20% x LFL x Room volume and not more No ch o Refrigerant charge not more than
Other applications more than m, x 1,5 or according to C.3 than 25 kg or according to C.3 and not o charge restriction
and not more than my x 1,5 more than my x 1,5

myx 1,5
According to C.2 and not more than m, x 1,5 or

Human comfort .
According to C.3 and not more than m; x 1,5

20% x LFL x Room volume and not 20% x LFL x Room volume and not more
Other applications more than m, x 1,5 or according to C.3 than 25 kg or according to C.3 and not
and not more than m3 x 1,5 more than m3 x 1,5

20% x LFL x Room volume and not
<1 persons per 10 m? more tha 50 kg or according to C.3 No charge restriction
and not more than my x 1,5




EN 378-1
Annex C — Refrigerant charge limit requirements — C.2 charge limits based on FLAMMABILITY

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
Acess category
T T T

According to C.2 and not more than m,

Flammabilty class

Human comfort

Other applications 20% x LFL x Room volume and not more than m,
Human comfort According to C.2 and not more than m,
Other applications 20% x LFL x Room volume and not more than m, No charge restriction Refrigerant charge not more than
m3
Human comfort According to C.2 and not more than m,
ELL 20% x LFL x Room volume and not more than m,
ground
Other
applications
Below 20% x LFL x Room volume and 20% x LFL x Room volume and not

ground not more than 10 kg more than 25 kg




EN 378-1
Annex C — Refrigerant charge limit requirements — C.2 charge limits based on FLAMMABILITY

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
Acess category
T T T

According to C.2 and not more than the greater of m, or 1,5 kg

Flammabilty class

Human comfort

Bel
© OV\; Only sealed systems: 20 % x LFL x Room volume and not more than 1kg Not more than 5 kg
Other et
applications Al
Only sealed systems: 20% x LFL x Room volume and not more than 1,5 kg
ground
Human comfort According to C.2 and not more than the greater of m; or 1,5 kg
Bl 20%x LFLxR | d han 1k
round o X x Room volume and not more than 1 kg Not more than 10 kg
Other 8
applications .
A 20% x LFL x Room volume and not more than 2,5 kg Refrigerant charge not more than m;
ground
Human comfort According to C.2 and not more than the greater of m, or 1,5 kg
Below N o
20% x LFL x Room volume and not more than 1kg No charge restriction
ground
Other
applications
Above 20% x LFL x Room volume and not 20% x LFL x Room volume and not

ground more than 10 kg more than 25 kg




EN 378-1

Annex E — Safety classification and information about reFrigerants

Practical Vapour density - GWP! Auto ignition
. S L Molecular
Chemical name limit 25°C,101,3 kpa . ODP2¢ 100 yr temperature

number formula Kg/m?  kg/m? mass ? ITH oC

Refrigerant

b Chemical

“ Butane CH%EZCH? A3 1 0,0089 0,0024% | 0,038 2,38 58,1 0 0 4 4 365
3
600a 2-methyl propane CH(CHS,), A3 1 0,011 0,059 0,043 2,38 58,1 12 0 3 3 460
(isobutane)
“ Pentane C'é3HCHCZf|H2 A3 1 0,008’ 0,0029% 0,035 Not applicable 72/ 36 0 5 5 Not determined
2 3
2methyl butane (CHJ),CH i “ . .
“ (isopentane) CH,CH, A3 1 0,008 0,00291 0,038 Not applicable 72,1 27 0 5 5 Not determined
Propane CH.CH,CH, A3 1 0,008 0,09 0,038 1,80 44,0 -42 0 3 3 470
Inorganic
compounds
717 Ammonia NH, B2L ! 0,00035' | 0,00022 0,116 0,70 17,0 33 0 0 0 630
Non-

744 Carbon dioxide CO, Al 2 o1 0,072i flammab 1,80 44,0 -78¢ 0 1 1 Not determined

le



EN 378-1

Practical examples — Maximum charge calculation — Exercise 1

Type

Reversible air-to-water heat pump

Refrigera nte

R290

Capacita di riscaldamento

EURKLIMAT

105 kW

Descrizione

Reversible heat pump dedicated to the cooling and heating of a
company canteen

Installazione

External, in an area accessible only to employees or escorted
visitors, following training on company safety procedures

Carica sistema

2 circuits x 4,8 kg = 9,6 kg




EN 378-1
Practical examples — Maximum charge calculation — Exercise 1

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
Acess category
T T T

According to C.2 and not more than the greater of m, or 1,5 kg

Flammabilty class

Human comfort

Bel
© OV\; Only sealed systems: 20 % x LFL x Room volume and not more than 1kg Not more than 5 kg
Other et
applications Al
Only sealed systems: 20% x LFL x Room volume and not more than 1,5 kg
ground
Human comfort According to C.2 and not more than the greater of m; or 1,5 kg
Bl 20%x LFLxR | d han 1k
round o X x Room volume and not more than 1 kg Not more than 10 kg
Other 8
applications .
A 20% x LFL x Room volume and not more than 2,5 kg Refrigerant charge not more than m;
ground
Human comfort According to C.2 and not more than the greater of m, or 1,5 kg
Below N o
20% x LFL x Room volume and not more than 1kg No charge restriction
ground
Other
applications
Above 20% x LFL x Room volume and not 20% x LFL x Room volume and not

ground more than 10 kg more than 25 kg




EN 378-1

Practical examples — Maximum charge calculation — Exercise 1

a — General access | b - Supervised access | ¢ — Authorized access

IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Acess category

Flammabilty class

Human comfort

Below

Other ground
applications Al
ground

Human comfort

Below

Other ground
applications Above
ground

Human comfort

Below
ground
Other
applications
Above

ground

According to C.2 and not more than the greater of m, or 1,5 kg

Only sealed systems: 20 % x LFL x Room volume and not more than 1kg Not more than 5 kg
Only sealed systems: 20% x LFL x Room volume and not more than 1,5 kg
According to C.2 and not more than the greater of m; or 1,5 kg
20% x LFL x Room volume and not more than 1kg Not more than 10 kg

20% x LFL x Room volume and not more than 2,5 kg

According to C.2 and not more than the greater of m, or 1,5 kg

20% x LFL x Room volume and not more than 1kg No charge restriction

20% x LFL x Room volume and not

20% x LFL x Room volume and not
more than 25 kg

more than 10 kg

Location classification
T T T

Refrigerant charge not more than mg



EN 378-1

Practical examples — Maximum charge calculation — Exercise 1

a — General access | b - Supervised access | ¢ — Authorized access

IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
I T s |

Acess category

Flammabilty class

Human comfort

Below

Other ground
applications Al
ground

Human comfort

Below

Other ground
applications Above
ground

Human comfort

Below
ground
Other
applications
Above

ground

According to C.2 and not more than the greater of m, or 1,5 kg
Only sealed systems: 20 % x LFL x Room volume and not more than 1kg
Only sealed systems: 20% x LFL x Room volume and not more than 1,5 kg

According to C.2 and not more than the greater of m; or 1,5 kg

20% x LFL x Room volume and not more than 1kg

20% x LFL x Room volume and not more than 2,5 kg

According to C.2 and not more than the greater of m, or 1,5 kg

20% x LFL x Room volume and not more than 1kg

20% x LFL x Room volume and not

20% x LFL x Room volume and not
more than 25 kg

more than 10 kg

Not more than 5 kg

Not more than 10 kg

No charge restriction

Refrigerant charge not more than mg



EN 378-1

Practical examples — Maximum charge calculation — Exercise 1

a — General access | b - Supervised access | ¢ — Authorized access

IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Acess category

Flammabilty class

Human comfort

Below

Other ground
applications Al
ground

Human comfort

Below

Other ground
applications Above
ground

Human comfort

Below
ground
Other
applications
Above

ground

According to C.2 and not more than the greater of m, or 1,5 kg
Only sealed systems: 20 % x LFL x Room volume and not more than 1kg Not more than 5 kg

Only sealed systems: 20% x LFL x Room volume and not more than 1,5 kg

According to C.2 and not more than the greater of m; or 1,5 kg

Not more than 10 kg

20% x LFL x Room volume and not more than 1kg

20% x LFL x Room volume and not more than 2,5 kg

According to C.2 and not more than the greater of m, or 1,5 kg

20% x LFL x Room volume and not more than 1kg No charge restriction

20% x LFL x Room volume and not

20% x LFL x Room volume and not
more than 25 kg

more than 10 kg

Location classification
T D T s | —

Refrigerant charge not more than mg



EN 378-1

Practical examples — Maximum charge calculation — Exercise 2

Tipologia di impianto

Alir cooled Chiller with flooded evaporator

Refrigerante

R1234ze

Capacita di raffrescamento

350 kW

Descrizione

Process Chiller Devoted to cooling technical water for use in a
test room with calorimeters and test benches

Installazione

External, in an area accessible only to employees or guided
visitors, following training on company safety procedures

Carica sistema

1 circuit x 130 kg = 130 kg




EN 378-1
Practical examples — Maximum charge calculation — Exercise 2

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
ety < A T T TR

According to C.2 and not more than m; x 1,5 or
According to C.3 and not more than m3 x 1,5

Human comfort

20% x LFL x Room volume and not more than m, x 1,5 or According to C.3

Other applications
PP and not more than m3 x 1,5

According to C.2 and not more than m, x 1,5 or According to C.3 and not

Human comfort
more than m3 x 1,5

o 20% x LFL x Room volume and not 20% x LFL x Room volume and not more No ch o Refrigerant charge not more than
Other applications more than m, x 1,5 or according to C.3 than 25 kg or according to C.3 and not o charge restriction max 1.5
and not more than my x 1,5 more than my x 1,5 370

According to C.2 and not more than m, x 1,5 or According to C.3 and not

Human comfort
more than m3x 1,5

20% x LFL x Room volume and not 20% x LFL x Room volume and not more
Other applications more than m, x 1,5 or according to C.3 than 25 kg or according to C.3 and not
and not more than m3 x 1,5 more than m3 x 1,5

20% x LFL x Room volume and not
<1 persons per 10 m? more tha 50 kg or according to C.3 No charge restriction
and not more than my x 1,5



EN 378-1
Practical examples — Maximum charge calculation — Exercise 2

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
ety < A T T TR

According to C.2 and not more than m; x 1,5 or
According to C.3 and not more than m3 x 1,5

Human comfort

20% x LFL x Room volume and not more than m, x 1,5 or According to C.3

Other applications
PP and not more than m3 x 1,5

According to C.2 and not more than m, x 1,5 or According to C.3 and not

Human comfort
more than m3 x 1,5

o 20% x LFL x Room volume and not 20% x LFL x Room volume and not more No ch o Refrigerant charge not more than
Other applications more than m, x 1,5 or according to C.3 than 25 kg or according to C.3 and not o charge restriction max 1.5
and not more than my x 1,5 more than my x 1,5 370

According to C.2 and not more than m, x 1,5 or According to C.3 and not

Human comfort
more than m3x 1,5

20% x LFL x Room volume and not 20% x LFL x Room volume and not more
Other applications more than m, x 1,5 or according to C.3 than 25 kg or according to C.3 and not
and not more than m3 x 1,5 more than m3 x 1,5

20% x LFL x Room volume and not
<1 persons per 10 m? more tha 50 kg or according to C.3 No charge restriction
and not more than my x 1,5



EN 378-1
Practical examples — Maximum charge calculation — Exercise 2

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
ety < A T T TR

According to C.2 and not more than m; x 1,5 or
According to C.3 and not more than m3 x 1,5

Human comfort

20% x LFL x Room volume and not more than m, x 1,5 or According to C.3

Other applications
PP and not more than m3 x 1,5

According to C.2 and not more than m, x 1,5 or According to C.3 and not

Human comfort
more than m3 x 1,5

o 20% x LFL x Room volume and not 20% x LFL x Room volume and not more No ch o Refrigerant charge not more than
Other applications more than m, x 1,5 or according to C.3 than 25 kg or according to C.3 and not o charge restriction max 1.5
and not more than my x 1,5 more than my x 1,5 370

According to C.2 and not more than m, x 1,5 or According to C.3 and not

Human comfort
more than m3x 1,5

20% x LFL x Room volume and not 20% x LFL x Room volume and not more
Other applications more than m, x 1,5 or according to C.3 than 25 kg or according to C.3 and not
and not more than m3 x 1,5 more than m3 x 1,5

20% x LFL x Room volume and not
<1 persons per 10 m? more tha 50 kg or according to C.3 No charge restriction
and not more than my x 1,5



EN 378-1
Practical examples — Maximum charge calculation — Exercise 2

a — General access | b - Supervised access | ¢ — Authorized access
IV - Ventilated enclosure | Il Machinery room or open air | Il - Compressors inmachinery room or open air | | Mechanical equipment located within the occupied space

Location classification
ety < A T T = v
v

o F According to C.2 and not more than m; x 1,5 or
uman comtort According to C.3 and not more than m3 x 1,5

20% x LFL x Room volume and not more than m, x 1,5 or According to C.3

Other applications
PP and not more than m3 x 1,5

According not more than m, -ccording to C.3 and not

Human comfort
more than my

o not 20% x LFL x Room volume and not more No ch o Refrigerant charge not than
Other applications more than m, x 1,5 or according to C.3 than according to C.3 and not o charge restriction max15
and not more than m3 x 1,5 more than  3x 1,5 00

According to C.2 and not more than m, x 1,5 or According to C.3 and not
Human comfort

m x1,5
20% x LFL x Room volume and not 20% x LFL x Room volume and not more
Other applications more thanm x 1,5 or toC.3 than 25 kg or according to C.3 and
and not more than m3 x 1,5 than my x 1,5

20% x LFL x Room volume and not
<1 persons more tha 50 kg or according to C.3 No charge restriction
and not more than 3 x 1,5



