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—TFeo _
General | 'H % 19 R ®
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a HLxn o — A - [eoo=L %" @ !t i
--QQ#-%-“
Swpervised | Ld v —q e Nefm| - fotesv| —on-e
occupancy | ¢ /|~ ™| | - a - A # Ned .
- f=m % 0
b
Authorized —Nef| —q %= - % @2 % Nef| ™ | - i
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TablZ25Ldcation Classification of refri
Class o @vh gV | L 5 %  ©0d> e- Nef © @Y %
mechanicakquipment located withif Classt —  ~ o= ™y ™ 4 o @wi | Class £ Nef < o1t 4
the occupied space
Class1 ==—«fik” eOo< 2 3V | ~ Nef| © ®@vF %
Compressors in machinery room | Clas$i — - o™ 4 Clasy — — A I -
open air — <Pi KL g | edd or # %
Classi A==— % 3V | ~ Nef| Classi — — %
Machinery room or open air t 4 | 1SO51493— L Viotd rofo™
W'D
Class L qA==— % ~ Nef| Clasx — — % 1
Ventilated enclosure 44 | 1S051492%|Fd 1S051493— 4L v =™ %
N
Tabl26Charge | imit requirements for refri
Toxicity Occupancy classification Location classification
class 3 " n K
a Toxicity limitx Room volume or see A.5
Upper floors without
emergency exits o| Toxicity limitx Room
b below ground floor| volume or see A.5
level No charge
A Other No charge restriction No charge restriction
Upper floors without restriction
emergency exits o| Toxicity limitx Room
c below ground floor| volume or see A.5
level The charge
Other No charge restriction requirements
For sealed absorption systems, Toxicity lin shall be assesse
x Room volume and < 2.5 kg, according to
a All other systems, Toxicity limik Room location
volume classification
Upper floors without 3., m,orii,
emergency exits o| Toxicity limitx Room| Charge not morg depending on
below ground floor| volume or see A.5 than 25 kg the location of
level the ventilated
B b Density of personne| Charge not more tha| Nocharge No c.ha.rge enclosure
< person per 10t | 10 kg restriction restriction
Other Charge not more tha| Charge not morg
10 kg than 25 kg
Density ofpersonnell Charge not more than | No charge
< person per 10 fn | 10 kg and emergency | restriction
c exits are available
Other Charge not more tha| Charge not morg
10 kg than 25 kg
1S051493:2014, 5.2 and 8.1 applies.
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Tabl27 2Chargeqlbi mement s

for

refrigerating

Flammability Occupancy Location classification
class classification 3 7 i K
According to A.4 and < 156 m2 or
Human comfort )
according to A.5 and not more than 2.5z
a
o 0.2x LFLx Roomvolume and <1.% mzor
Other applications )
according to A.5 and < 2>xX6m3
According to A.4 and < L>bmz or
Human comfort )
according to A.5 and not more than®.613
b 0.2x LFLx Room volume | 0.2x LFLx Room volume
Other applications and <1.% mz or according| and < 25 kg or according { No ch
o charge
2L toA5and<1.5 ms AS5and< 1.5 ms o g <1.5¢ m3
- restriction
According to A.4 and < 1>6 mg or
Human comfort )
according to A.5 and not more than32.613
0.2x LFLx Room volume | 0.2x LFLx Room volume
Other applicationg and <1.% mz or according| and <25 kg or according t
c
toAS5and< 1.5 ms AS5and <1.% ms
0.2x LFLx Room volume
< 1 person pe . -
10 m? and < 50 kg or according t| No charge restriction
AS5and <1.% ms
Humancomfort According to A.4 and < X6m
a
Other applicationg 0.2x LFLx Roomvolume and <1.8 my
b Human comfort | According to A.4 and < 1:6mz
Other applications 0.2x LFLx Roomvolume and <1.8 my No charge
2 Human comfort | According to A.4 and < 126 m restriction <
Below 0.2x LFLx Roomvolume and <1.8 my
c |Other ground
applicationg Above 0.2x LFLx Room volume | 0.2x LFLx Room volume
ground| and < 10 kg and < 25 kg
. Other
Human comfort | According to A.4 and <m L
applications|
Only sealed systems:
a Below y Y <1 kg
Other ground 0.2x LFLx Roomvolume and < 1 kg
applications appove | Only sealed systems: 5 K
<
ground 0.2x LFLx Roomvolume and < 1.5 kg g
. Other
Human comfort | According to A.4 and <m L
applications|
3 b Below 0.2x LFLx Roomvolume and <1 kg <1lKkg =
Other ground| ~
applications ABOVe | 4 o | £| « Roomvolume and <2.5 kg <10kg
ground
. Other
Human comfort According to A.4 and <m L
applications|
c Below 0.2x LFLx Roomvolume and < 1 kg <1lKkg
Other ground
applicationg Above 0.2x LFLx Room volume | 0.2x LFLx Room volume | No charge
ground| and < 10 kg and < 25 kg restriction
m2=26nFx LFL

mz=130n¥x LFL

1SO 51493:-, 5.2 and 8.1 applies.
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A — (A
hor=™=| owmhfi®< o= — % 14 =™
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-4 1= 1.8m
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— aL — # Tabl28 2l |l owable refrigera
I Vo ¥ d 4™ "— Allowable
erA -" s NQ—" 0% 25( Refrigerant COHCvE'HTl'iUOﬂ QLMY QLAv
m2dL 4 _" _ | 25 ( (kgm=3) (kg m-3) (kgm3)
RCL
mes == A TabA2e- R22 0,21 0,28 0,502
Alte - - - R134a 0,21 0,28 0,582
s - - |4 R407C 0,27 0,44 0,49 2
A % 9 R410A 0,39 0,42 0422
L2 < o= | R744 0,072 0,074 0,18
3V | R32 0,061 0,063 015¢
</ J|| |IF" ) R1234yf 0,058 0,060 0,14¢
| Y%e ke =24 R1234ze 0,061 0,063 015¢
| S®1 89 6 8 9% 2 BaSEZOHODL /
Based on 10 % v/v
16 - |F JI| = TM-” ¢ Based on509% LFL
Ta b2 .-62 - |H
- A
0 o QLMV
— 1 QLAV
2 ms
O = RCL
— 1 QLMV
2 QLAV

19



—1SD»1490[(12014 -~ 14l = ™y = Lp— ¥ 14 1 =™

3V -1V L zNef /4 [F& - == Fi.g22r A
DN
Drafting and publication Drafting and publication of
Start of 150 5149-1:2014/A1 150 5149-1:2014/A2
mandated Publication of
f— IS0 5149-1:2014 Estimated
Preparing the revision of IS0 5149-1:2014 NP ballot DIS ballot FDIS ballot publication
Drafting and publication of
m::::ted Tt 150 5149-2:2014/A1
work 1S0 5149-2:2014 Estimoted
Preparing the revision of 150 5149-2:2014 NP ballot DIS ballot FDIS ballot T
Drafting and publication of ISO 5149-3:2014/A1
masl'lt:ar‘tted Publication of
f— 1S0 5149-3:2014 Estimated
Preparing the revision of IS0 5149-3:2014 NP ballot DIS ballot FDIS ballot publication
maEtEfrEed ISP(l)‘:ﬁaDiO:IZ.:))Ll Preparing revision of 1ISO 5149-4:2014 NP ballot DLS‘;I::ZEDLS‘ pﬁm
Fig2lBsti mated timeline for amending/revisin
- | —=%iEN
| SO A14AImendm2otlsAnnly A2L -~ A - A A. 5%t
] - |H QL AV  — o2
| SD149 Ame n d2e2nlt. 12 ( A — L EV TabA els™s
A.5 - % A. 5 — 3
v - TabB® B3+-— - o2
ISO 524Amendment 14 (2620.6%: &£ ATable 1 —
— — - A _" —
- A -” — a2
ISO 53 4BDAMD 1 (20l 2)= - o2
3V — ~=™=| | SE4D, [R2034 t= |S®M49| 2022 1=
% Efd=™|] 1 s®1491 E€03346@ | EE03-3%9% |feo - - <
o= o= %4 —  %Ne| |/ 4 k%1 sosfp#b  -= tdq Voo
— %o ™ - A L a{vEIlIsS®L149 EC < d [ =™y
%Nef| < 4 fff=™] -V E -~ %™M= | - -~ A I EC -
AL g - “= ™) %% owesll ) S 0f =™
Al e r — 1 E6E0334K00 20181 -~ td Vv Ed 26| % A# -
Ed —7 CDW:2020 td=2%{ 202t L <= ¥% k|kd
=™ 11— LcDw # 4 3% N ™| Ed%7 14V 2 4 %L k=
>— 3#1S®LI494d F%— Hord=™ 3V | SPd | ™D v i #
% opd=mliEC -~ . Loosos =
7 — - - A — OWeafi | € == —Feo - =
me % b=
n = ™= | EC6@313Bd. 6 «r— EdALx{.<
nooA < = L <A AogL # - 9 k
Fa safvik- & aqus
n £ — — A—A.5=™= | EC s— Ld<{.1<

20



2ASHRAE Standard 15
ASHRSEand%®rd - @vr— 0o 1 = J —v E— £ N¢
2019 2016 — % 54V 0 | —< %9 # Nef
NR71Ffiz A= - A L1 ARY
n Ve A2L - A
nNA3 B3 — Vo wdaKi® sges— &L o= ° ®vF —
n — S Yo 1 ™ wi k 4
n L A{swn- L
- T R B | evr
% td=m™] — < o= Tabl22d 6 |fe -~ td=™ 3V - evr < o=
Ta b22d t |fe - td =™
Tab22¢ 0 Occupancy <classification
sVl o ER=mVE % - o-fdoc 4]

Institutionaloccupancy

ficat.i

I £ %% Yo ™ 3 v | - - | -
% | %— —Ne| ed> % 34
, - 1% 3 # Ned Wl Y% 0 =™3 | <%ER™
Public assembly occupanc) o N
q v |/ — - | - WO i i D¢
®. ' fi % 741
- =V L 2 \ - #Ne
Residentiabccupancy ° 1 7Y i
2/3||>J — L o) AL Bl - | [ v el
% 144
. %y ot eLdd 4 ovd co>y ek 1 vd 1, - - 4
Commercialoccupancy -vdq A R — | - oho e%]- ri
Voo o glo™ %l < o= 2lo™ V|
<% 144
Large mercantile occupanc % L A{v E~ 100 % 4 sv| - - 31 3V |
_ tdv -t e% 14 n2— 4
Industrial occupancy L | E—
DA 'S RO R B = ™o AV
9 -2 = %N % - 44— W%l %
Mixed occupancy I yur b= 14 =™ — | -/ -
A tqtq0 W ez if=mow Lo ks
41 =0
Tab2241 Refrigerant system cl assi
High-Probability S/stem 2 gV | «fiwdtefis— | - 4% ea> e~
° @Yt e~ V| «fiwdtfis— % 1d=™- evr ir
a - evr V| b % 4L ™ <o YN
1 k™ D evt
Low-Probability System V| «fiwdtfis— % edi gV | «fiwdtfis—
° @Yt - | — 4% ed>er [o™feo- evi i a
- @vr 3V | b - evr | ¢ % %
 @fi Pum—A==— % 4 L ™ ek™ D - v

21



_ | % 4v - - ses bjqd=nd /- | -

<%d#Ne| 0% - | Yoo A % k4= —¢ | —

¥

# Nef

n ° %] s oL oo/ - -
© @Yk — — | Vv -~ ASHRASEanlar dds=
™| RCE: 1= 0 ko ™< =™ - 3kg — £ 3 e
td v = 1 Nevqd— % 9. 3#24 2 AV E-T @1 dV
= wmb ] ow e == %o bR =™
| ASHRAE anti@m7 d6 L2 —1 <
(0] —_
- | n— =1/ 2= £ 250% g4 0™ <
6) 2/3||_J —
L N e S T
a. L 5 ed> o 2 — YW rd=m™
b/ = f-e-vel idv - id=m]
c. < % 1q=m™
d A2, BRB3 % ™[Ld=m | <42® 7 — Yoo ™
e. | NFPA'70c | adisli si on22 MB2B3 — | LFE 254 4
f. 10t 4 ° @Y — | d ~ Nef -
o wii k 4L 5
" A==-— ~%™= A2, A3, B2, |B3s0lg 1o™
v A==-— - %3 ™= — d.p¢>| A1, B¥RCH a10™ e, v
F <A
p — - ®vrr~-| A2, A3, B1l, B2L,z®2% B3
o #—3kg < £—10kg — — APl o @YF 4
L o
t - t =™ L ™= A3, BJ F%o™ < 1 V4 9.n8d
1 ed> e¥%Ne] %4 1509 — A3 &L ™y © @vt |
o}
u - o ewr z A2L L ™ i = % A ed> e |
n 0o L - e
> — - @vr # A2L 4L ™ ©d> e-2s™=L 1 o o
- e -~ Oodf e ofivafie —q % L A ed> or % Ne||
- | - 4 © @Y 02— - & vAaurs- |4 RcCLE
4= L 0 | ASHRAE and®ma7.dé A4 —i <
%2019 — — £ Ne| % - = % 3 = %4 #
— - A ~%adendam=sg 14=™| 3v V-~ o
evi— - L L=

22



3) EC 634303 5
| E€0 3-3606- | 20181 -~ td Vv Edi t6i. ®n2013 —Edi ti 80560
—Amendm&nt «sL L—#Ne| A2L ~ A % 14 ]=s=< L~
- @+ Enhanced Tightness—Re%rig$zaA2lng SysAfm —

% =

- @+ Enhanced Tighanesg—Reé e ed> or-
d L5 AL -0 ™| < edd> e— =~ 5t % oz— |
] el ot =™ < ed> e — L 4 - 4L 4 <A 02
ed> et— 4— L af % LEd=m| - aqf- evis o=
d4—] ek’ es «= «fidygi wiwun o @vr N
| EC6 @3tDdp —  # Nef - - ==l d - H| | 5
1=2%FnN 0 - 4 s=™| 3V <e-=| A1, A2LL AZ.- A3
=24 A2L —:i | 42 kd/ ko =™ / — = ™= | GG
Annex GG k=™ o2% B— r~=™=| | S®149 -~ e
— | 1SP1&9 -~ m m ms- |4 td =™ 2
%4 3— - A4 | — 4 | S®1 49 0 # Nef
m = x LEL (2 .-52)
m; = x 16 L (2 -62)
ms = % 3LOF L 2 -72)
= L— - =] m#| 1.5¢Nef% m me# 2 <af =™
m = 6x LFL 2 -8)
m; = x §F L (2 -2)
ms = * 6LOF L (2 -120)
n pdlzma ™o m<m<m— % | S©O14&9 % z 4 |
1=
Mnaxs2 X% FLR2%ox A% not mgaxc @eldPt hox A (2 -121)
Ll #
Mma x # 4 - (kg)
LFL -— (k@ m
ho 4™ 1 m
A - (M
= hor=™=| h & e= 2 4=
ho = indurbgVv| O0.n6— ™ (2 -122)
VL #
hinst - ! m
hreg a™ —oh®PJ m
hinse < o= % 4=
- — 00m
S R 1.m0
-4 1= 1.n8
- 4 - 2.2
0 YsNe|| # A2L 4L ™y — mi< < p— % #
4 [ral
Mmax = 0. K5LFIx hax A (2 -123)
1L #
hr a s A-” ? m
h g = ™= | a %orq=m 99 =™ Nef
™| cevierf{ Af - % bl =™



N O R I R L T me %

m< < p— - td /- | — GG. & GG. 5 td =™

- —Re*d> 0 aAesr-=™=| Y% m<m2m— | |
<o
Mmax= 0. X5LFIx 2.2 A (2 -124)

o % — - 4 4k <V % Lbld=2d /74~ a{is%n <
A
v A2L & =V # % 0< mm— % L 4 aocgL
Me> Max - | 3V | —V k— % k[ =]

P «r b # tdv - #FA2L - LA ° ®@% Ik —
N ™| L afhofi- Looc.s I
Mmax= 0.% LFIx 2.2 TA (2 -125)

Ll #
TA m?
—  dnhofi— - = e | % k[ =™
t A2L 4 my - @+ Enhanced Tightness# |Refrigeratin
%m<m<( * BeJ Ym ( - Cael — | ) - # Nef
17| < cevi— g w3— -
% b= s - %l cevi— |
bfd=m) gV oz Efd=m) - s h%1m sof oxc|
% oosod /= c=mslo b=
a) 4 sa™ |
Mmax = 0. X5LFIx Hx A (2 -126 )
Ll #
H -t m en g k=™ 4™ 1 hh%m2.2 — | 2.n2
b) a¥ Mmad 4 — ™M Y%— L oveaz
Mmax= 0.% LFIx Hx A (2 -127)
c) by Mmaxd: 4 — ooslo2=— L A
d) — ™= aY Mmak 4 L o= -Vedg
Mmax= 0.% LFIx Hx A (2 -127)
% 2018 Ed—6 — #Ne|% A#- 1 EEO0 3350 - 1

Vv | +#22%{ 1 E€ CD W td= 202 L - % E|

1=™] 0% | E€E0385) s~ <o | EE03BS5=™=| 20165 —Ed5.&

A Ed6%20209 -~ td=%d 19| Pazg— L =™

IEC 6@335CDW | - = 0 —< %9 # Nef < -

s Loay - td = i<

n rel easablde c<hiafr ge -

- L 1ys Volp = rqdo™ ms e
wl

n 0 L A{vE- L vr-

| A2L <A A3 # o= 14 =™

n td=™ma™ £ -=™= A2 A3~ A -

n—  ~2™M= A2, A3 A Mmax 2211—2 — = ™=
0.+ .50

24



n Y5 Ne|| - A2, A3 A i
A2L - o=| o # % td=™]% A2, A3 =1L AL -
v oA2L - - 223-7%1 0. 75 0.5- L  A{hC
fi — - < A L %oA{|fe-~0.5 — %o &£ Fo
| hofi LA fe~  iq=mY
nA2L & -V # - L e voo- Ommii—  —
nA2L & ™y ° @Yk t =
-+ - %oorq=™ 99 - - b=
TM_"
nA2, AZd ™y o v — L v~
A2A3 - A % 14 =™
n — o @vYFh — < A © @Yt d Ve

( 4)EC 6283935

| EC6 2835 — % |} - A # 20104&  -=20109
6 -~ t4 Vv Ed3 .9 # Nef|
Editi¢a 3-0%owmfi) | /437 td=™v 150k 4 Ak
A — % otV <#N Lo | — - @¥F < o= Ye |-
A d % o4 ™Moy - % -0 ™feo d - L fo=z-
—Ll<r — LLFE13 N ™| 1.Rg™J% ¢+t ™ &L <=
@ETM-"
L=~ |H ir o A3 —k. Rfi R2 90| LF£0.038 kg/
—13 - 5006¢ 2% 1 <oV
phe - Lo T =0 %
a2 % o= - s-= 2| —feo
- % gi=m
n - % 156qg 4 - L e
Yo |- | % — | 2 %0 ™ <L A cofisd o= ™
ok % 4V - - L <a
% - % tddvE L % ™MwefisE— oo™ % Ne
-2 %k L=y
NA2L r~ o= — £ e= AL
| L ~oe=m™|% AL | A2 A3 |4 L ~-290 | EC
6 0 3-BHE o= ™| - 4 Ay #Ne| ( )
n - — Ses=gLFE13 N ™| 1.kg-™d % ¢t™ &£ <A,
<s™e %[ A2L ~=m™=| 1.k 4L A
A2L | % o LFIL 9%™—# <e=1.2kg -4 A2L - |
LFE 4 < o A= 1<% A2L ~ ~=|1.2kg oo ==
A2 A3 - == o =i A #N )
3V | EC 6D43@B\¢ td =™ &L ™y - 1 L 2
Lovdfese=m™

1) ANSI/ I-A0ARIM2r i can National Stan€ardufior ABhanbai Be Riedmniagfer@lto D¢
Institute of Ammonia Refrigeration

25



2.3 - - -
1)
Fi g-12. 3 — - L A Y=z | - -
% tdl=™/¥% 150 ™ %l % 4 14—
% F#%=™ 3V — <«tid— W% o b " e Ti%
Fal A - - o Lo f2 %=
R KE E & A&
ISO 5151 (1994, 2017aa:T)
ERMEERERE  EWERITIVT< L3P RUE—MRYT—
SR R R UGB R AR JISB 8615-1 (2013)
5 <::(> ERERIT7TIUT 423+ REE—+
BAMEL’E ISO 15042 (2017, 2020:T) R T—E Akt R R B BRI B B A
(GRERE) RLFRFYYRI 7 AL T 4 L a+RUZESH
ERE—RY T—ERMERE R U BERERERER R
AHRI210/240 - 07T ERERATERE @
EN 14511
EN 1425 © AL s
ISO 16358-1 (2013, 2019a3T)
ABMMT R L — MR EORER, HEHH JISC9612  (2013)
ISO 16358-2  (2013) ¢> N—LIFIAVT4YaF
HARS M R ST BREHBIRILY—HEDNERORR. StEAZE JISB 8616 (2015
ISO 16358-3  (2013) Sl @by
BETRNF—ERDEORER, HEHE NIT=PTFIAVTAZAS
. SO 52000-1  (2017) BEMELARE
EN 16798  m&EwstE A (2015, 2019%E)
Fig-12. 3Standards related with testing and
2) 1S016358
| SO16/3584= «fieco’ g 4 A0 wii k4 < o= <t i D
— . Ak ~=2%4 3 <aof =™ 1 % 2 % 3 %
— <t ) # Nej|
| 1 SO5 11551042 - A
<t i ) - | - - =™
Tabl4-2A3 0 - = - 4L e - | 2
— sof=m | - -
Nef = | 50 Loqv| L v S
Tabl4T@&m@Ber ature and humidity conditions f¢c
AR BE
TEIREEN EREEN EIEEEN EREEN
S =4 S EL)N S =4 S EL)N
DB(°C) | WB(°C) | DB(°C) | WB(°C) | DB(°C) | WB(°C) | DB(°C) | WB(°C) | DB(°C) | WB(°C) | DB(°C) | WB(°C) | DB(°C) | WB(°C) | DB(°C) | WB(°C)
27 19 35 24 27 19 29 19 20 15 7 6 20 15 2 1
0 L A Tabler2.84V LA - 20%
g 3¢ = 10 &% =™ — | 1®%
g 00 # 7© — 0. 82t 10 &%= ™
Tabl Def 3ned | oad
BE BB
efto (0%) B17100% afto (0%) &77100%
wHRar (W) 0 B71 (35°C) 0 |0.82x#EH (7°C)
AKIRE (°C) 20 35 17 0
— - %1 g. < 100% 4 A L—< o= EJ

26




- b + A
= 1 J|| -" — 79 565 -—
— < dL A |
<t 1 D F L <k i
L <« i »)D cC r
i »D C —
—V E— — %ot d=m™
<4t i D
2 Ll
w)
Pr(35)
Fulz2) Putt)
Y2
w)
u(29) Bult)
Br(35)
Y1
L)
20 25 29 30 qmi'f
X
X Y1 3V | Y2
Fi g-22Cad® a piotwye,r i nput

27

and

Y3 <k i 1>
| oad

f

or

IN

fixed

and


































































