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UpN.812

IEC 60079-14

IEC 60079-15:2010
ISO 817:2005

ISO 5149

ISO 7010: 2011

ISO 14903

N1SNAABUNIIANIERINA DN Ladl 2 (52) N1INAFBY - N1SNAABY Kb : azoas
Wunde (@savanslafeunaslse) [Wuindns

1DLHDTADILNTADS LIEAUANUUADANE

Explosive atmospheres — Part 14 : Electrical installations design, selection and
erection

Explosive atmospheres — Part 15 : Equipment protection by type of protection "n"
Refrigerants — Designation system

Mechanical refrigerating systems used for cooling and heating — Safety requirements

Graphic Symbols — Safety colours and safety signs — Registered safety signs

Refrigerating systems and heat pumps — Qualification of tightness of components

and joints

ANSI/ASHRAE 34:2010 Designation and safety classification of refrigerants

ASTM D4728-01:2001 Standard Test Method for Random Vibration Testing of Shipping Containers
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& & de v I o ao [ ! = ® v a £4 = LY
ﬂ’]iaﬂﬂ’ﬂll“lju.ﬂﬂEJI‘LJWHVI%HE)QIH?%@UV]%WLU‘LW]’e]ﬂi%‘U’J‘L!ﬂWiﬁiaﬂ’lﬁLﬂUiﬂ‘Hﬂﬁ‘UﬂW WaS/198 60

9

W30 IANN 083198901 T LAY
3.107 msanAutu-lun1siausounduunlalul (dehumidification — heat recovery)
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3.109 gauunQiingziU1giia (dry-bulb temperature, DB)
aa 1 | v v ad v aa 1Y) To o
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3.114 n3ouiAusoulasy (supplementary heater)
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3.115 qﬂﬂiaﬁﬂﬁﬂmmﬁu (pressure-limiting device)
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3.116 gunsalszuruAINsU (pressure-relief device)
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3.117 m‘%'aw%’ummﬂqum (self-contained unit)
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= @ aa a & 9 o = a ¢
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3.121 arsvhanuduriadalnla (flammable refrigerant)
mﬁv‘hmmLﬁuﬁaﬁluiwmsﬁuaq SO 817 w0 ASHRAE 34 #idauvaduuszunn A2L, A2 vie A3
3.122 szuuvhaaiu (refrigerating system)
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3.123 Anuaudugaugedn (maximum allowable pressure)
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3.124 gupudiusi (low-pressure side)
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3.138 USuauansinanuduiiussqasdan (maximum refrigerant charge)
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gamgdiimmun dmsudufvussefedndsuunniuiesiu 91900l Tumenarsinain

3

Vo shwunidsamsuineamgidseylily IEC 60598-1:2008 915299 12.1

aﬂmmmmu mmmam mmaaZuwawamwﬂmnumnﬁ?u/my’/sawwﬁﬂysau (thermal
capabilities) WmZm7fm7swmawmiwuiwammuu?

ey 101 Tndrineampiidmsvlansilatuiudou idnsndeuiadaelansiidniumuiegiaios 0.1 mm
uay JuamnIfelaveainisindeulanalaanidnumiideend 0.3 mm

mewns 102 1iineaumnivinealevesaing (dedesnaaouaindaIunInkan .
11.9 navwmAdey

naesnagoUlsenauAIgnilslisna1us 19 daaumiilseana 20 mm lagmaaaiuidiniegly
UALADINTINITDYNDVINNAUR TLELNNTENINNANYATOUUA NUAIVDUATOIUTUDINIAUAS Y OFIAL
Aeen (974) deurinusyezslueniasgaiinvunlnegi

1p30asueImanlildTmunszezaluainiangadimiunIsinge nadenildununsauda
Ingmssseniuniasusuainasunasmeaey Tildiagauinloudaidaaumunliidesndy 25 mm
ussAumuiuliidesnd 16 kg/m’ Unyjusouinesusveamauasyieasauniueen lneidunisnn
aaldrughi

lunsalil lvdamesueathlalinuiaenyuveunsesusueinie

12. (?19)
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13. aszualniing wazanunumulniingamaivineu

9

T duluaudinvuslu ven. 1375 90 13, uazdeseluil

13.2

unlvdamaiu :

insosUsvamaldvssarinssam | nszualiihsaimaslwindnnmuedeslsiau 2 mAKW lng
insatsvamnianyananaliunsdesslagegadacluin 10 mA uazipTasdsveainanyanasialy
unzdasislalagegadoalaiiiu 30 mA

14. useeulWAAugIng

Trdulauisvusly wen. 1375 4o 14.

15. AMUAUNIUADAINYY

TrlgvaanuaalUdnutanivuaniy uen. 1375 U8 15.

15.1.

15.2

druusznauntlninveueIaslsusinma aestasnuitineluerIaalsuaInAsainanuey WAy
ANOATVLNG YiSaNTazateuud

715952980197 1Ren15Naae U I1UTe 15.2 UasAFaUNaLHavyiuiinl1en15aaavIay 91ule
15.3 UAH9RIENITNAAOUNITAZAIUMTIINTD 11.6 HAasNITNAGaUNINTD 16,

waIINNITNAFeUAINa 1A IinTiandenvaumeludenyu it ludaenyudealsivialy
voryNINOINIA U TeezNNIUAIRNINANaINIIAINIgRN N sy lude 29.

mnewe  esesdsueiniaieenwuuludnnsnglueiasiaanlae Lifldunegnieusneinis ludeamaaey
AU o 15.2

o
o/

oilvedsausaeenluniguanyaiaInis N1sNaaaunIute 15.2 1iilneimaSeuviaaun1un1sanga
lumsldaruase maup sy va s

1ASaNUTUDINIATILINUI I AFAITNAEINTaNI979 506R59UTUDINIARUUKENTIY [Tnaaoun iy
t0 15.2 lnguennaaeusiutuaiu viore iz ianuliandan1euenaInIs aua e 1ve Y1
LiliuatmashounsawasyiNIy uazlvnenduaiuaanlasen sewa1901599a0UNINTe 15.2 4azTs
15.3

[

589U UBINANUBNMLBIINTEAUTUNTISUBINUY IPX0 AINAd@aumIy uan. 513 el :

im3asuemATilsesusunslaati 1IPX1 Idnaeunude 14.2.1
im3pasuemimilsesusunsiloari 1IPX2 lhnaeusinde 14.2.2
1m3aaUSueImATTsesusunTTioai IPX3 linaeuniude 14.2.3
1m3asuemATlsesusunstloati IPXa lvnaeuninde 14.2.4
im3asuemmillsesusun s iloari IPX5 Imaeunnde 14.2.5
1R IMATTTses U5l IPX6 Tdmaeuniude 14.2.6
1m3oasuemmitlsesusunslloati IPX7 ldvmaeusude 14.2.7
lunrswmaeunnded Iudnsasusuonaluaisazarelndaunaslss (NaCl) Aaruigadu 1%
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15.3

AnsunSeeusvernimmwsumidddnunung Disavieszuieniniis Aseq i luaimeei

vinseirouvsulaglulihnssdu andudseeisedgiaiiios daesnsinisinatszuna 17
cm3/s HadnsInsinaveternia 1 m3/s uazldinauriin imeaevegesaiouduiaii 30
min w3eaunseiabvsevIngmiaia

15.101m5naaaun15unse (spillage test)

insagvsvamniadaneneluuuuasivy visAamds yaaaaluitraela linaaeudamelui
insunsoausvaInIamua i hvesE lnewniesusuainialuviim

Iiinamsounaesmavnumsliiniusgdoedelalunsiuaiede sniiusnsoviiduuvutnls
L83 (self-closing type)

Uilvarsazarevidaueanvadid) 0.25 L Aunasusing (NaCl) 1 % lpeussanad iasuiinsesusuainia
luanwausivibmindlugaunavaumalnil viodawundinwdelidawula e

YAIDINFUGANITNEITAZAIY 1ATBIUTUINIARDINUABNITNAABUALTD 16.

nsnedeunInsnlulinuniessuainianieg drmudiaanuuvesgidmduauluuuaseaunsolna
UUISTAUFIFAINY 75 mm 3o

in309UsUBINIANARAMA A IINGIINNTT 2 m liguTudasmnaey

wneme  dermusadreduiiamunikiandiduiuaudnaty 75 mm Msvuiiuiaveaaseslsvemalila

16.  nszualnnisaazaununIulnii

Trduluaudinvuslu ven. 1375 90 16. uazteseluil

16.2

wAludaA

wsasUsuanAlgUsEamUsEan | nsewalndnsaanaaludngnnnviunaealaiiy 2 mAZKW
gegnaiiandu 10 mA 1aTasUuaIMAunzdasdslalunas saenaly wazddnlu 30 mA dwsu
3a9UsUBINALAzAaeRelilalungs szl

17. n1sdasnuluasnuvaandanlaslnin wazaasiniininedas

Tnduluaudinvuslusen. 1375 48 17. uavdeneluil

18. AIMUNUNIU

Tltvanvund veauan. 1375
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19.  ASINIURAUNG

Trlgdamnusaluiunudanirusniy uan. 1375 99 19.

19.1

19.2

19.3

WAl
yTaAIunelUl vasaIngeniv 2

ANUENMAIVDINITIMATBIFINA1INTTEeW Yiseratgunsalmunula faslidmaliAndunsne
unutonau dowiiil 1 uazomindl 2 vestardmuanisnnaey Medon1iusalud
inFeasuaImadaanaaun sz ylude 19.2 8990 19.10 90 19.101 99 19.102 uaxde 19.103
i IT0s

UNUTIAIN

inSeaysuInIAuYYARYieaNlsANSauasY domaaeumeliniasiissylude 11

nasemiinTenslvaiiszyuda n1slnavesermaneludegniiiplileamgdveceniaisumis
w1000 Geinlaelinsamesluatives mndirgampiilasy 3 K nasgunsalniuaudndiingampd
gUnsalnIvnuueimes aninaudy uisaunsaiindrenuriuniusn subusauiainnisnes

2
=]

TINANUNDATZUNY

Udesdoaumgiiiuduienslneyseuna 1 K aauri 399sdedinisnaaevansovutuisedad
VAAuTdaTE YN 9uNTNgUNTalteIn AN UazyIYT 9I0N75TINANTIoE 1T

14

wialigampdeinmaiatesn #10319aumninnnn159191u 3 K 1A309U5U817 1A 1NIUTLTIAY

9
=

svy u3enTndinuuvesiiasu Uiy linsunaevasnIndy gunsaltlestudedoaieu
Fosgnanaeas s Argampiineunsaiinonian mnsuiudeainisdneesiiniupudinaiuioud
¥91usENINNITNaFeude 1. eiAnnnieaia iansnsinsinaveseinimaunseiadusua
igawasonisilesiunasiinuvesaynsaldanisiieudeniuiou aeldnneginani
indoausuerniadeniiunas sunseiuinnizaeds uieiiuaad 1 h Fudvirdulauiunds
meldnmzmani 1idsanisivavesernmminiuilonsieiged gunsaldnnisieusenai
Tour 19U

unudonu

raugannusounalwiynduliinaumelinneissylute 19.2 Fmsuemmilvaiiunios
ssive soanade Ui al sampden ayudniiingy Sedeanmpigegaiilitusuriniiusou
ynBuvia tunaisialedreavieuitugadgaveseimaiivaitagaysenaunedeniely itk
iAamsviaueeseliosveainesnonsalres Amw?;/udauw°7mm§auwaW7/V7 019y
o1mAiinaituasossei igusauinwiounalwinig. dewinieiisey eamgdin
nariloradraedldlnenisannisluaveseniasiunassive mwvZ@”Zﬁzyn751J@f7uv7omu°z/a\7msm
ssmemielngisauiinarendaiu iolilinremsiouiiind a sampilding13vee At
e

1ATIUTUDINIARDIYIINIUTILSITU WA IUA B15999nTnnUYYaeNaeLsIau W97 1vun
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19.4

19.7

SWLLAL

in3asUsuaInIafesIunIelgn e sz ylude 11. uazusegulniinimun lsiirevegluguuy

P2
=

msvimsedounnseslng feraidnduseninmsltonng TnsasrenazAanarniuieamis
psadtonidennz

s8N 1IElanaIn laun

- dadauanr wnd ven as dunidlng

- Aauazionsaeli 7 1 wlg v3eunniy

- ({Dn9s w30dnae9s vesaunsal wou Siad widuia daduaar mesluain uazdusg
Inevialu mrsvnaeusinliinsdivani sudunsaliininsivsWinaansiilimassaed

unlydonam

Unugonilsn Uaznaegtne 1 Uazvanegtne 2

yawmesivenmilovinuewasnoumsawes miulusiw uen. 812 Widadeeguuiisessurainls
wseianiiealenu liaendamyuvelewes Ineludesaenluvinausasyidn (bracket) oon

IvitlauusanuInimI9IuA1IUFD9IN 15 YVONUBIABS 1IaIATNUSUDINIAYIINIUTISIAYINHIIA 1ML 5D
NI 919AULYeINAELsIAU WA U 7123995507 102

melaideulumad Divewweasrvuiuiia 15 34 (360 h) nFevunseiveunsaidesiutnieg
DE1N071IT UA AN T TUAIUIAIF YN

lusgnirmsnaaey shwigamgivesld 23 €+ 5 <
dr9amglivesunainuewesiuiu 90 T edunnensiuaidoiniunsauganiseaoy

lusgminmamegev eamplvoaaenjudecliiiu 150 T uaveamyiivesvnalnlwigealsuiiu
Amseylilugisied 8

YUInL5unINaaay 11987 3 54 (72 h) YaL9asHaINURaNITNAAEUAIIUNUNIUINAY 91u7]
Aunly 16.3

Weduganisnagey iareussdulwiniuaouniveswsedulwiidmualiivuewesuasin
nszualwihsasevitevnanuaziaeniu muiiszylilude 16.2 Aealsiiu 2 mA

'
a

WsLFUvaIINgegaIeg

11BLMDTADUN T YT LUALAIUNITNATOURWILUUY (EUAUTaIMUAYe Uan. 812 Aun3e
faeei19lnen13aend Iy (rotor locked) WiBafsnIaly ussa19v AN IuNITIFIU

omduliimeaeusiodmuiiszylu uen. 812 9o 19.101 9o 19.102 90 19.103 usxdo 19.105 uae
douthulumuiinmualy uen. 812 99 19.104
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UNUYTEAIN

waiwasauwla uenmiloannuawmeiaeunsalwes iinauiussiulnihidmun vendadniauy
yaafideussiulninnnmun Inednisaseenlunianalminnuauinniizasivsegunsaidesiu
au

19.9 all44ei ves wen. 1375

19.11.4 whlvdoAy

WU UEDNIISA
Lillgdomilusnuey yan. 1375 98 19.11.4 amsulnumeSeunsay 010715v197ulaelslanilals
nalviinnmunaenelng

v
=

unugaiaay saedpmIusalui

1AsavUsuaInIandastlanun Naiannseidng iveaeuniute 19.11.4 d9 19.11.4.7 15
naaounataIngUnsaldedunviannsedndviiniuseninnsageuinegtas niude 19.
gy 19.2 99 19.6 99 19.11.3 U9 19.102 uazde 19.103

WGUATINganTaad AIgdanunalyl

gun3evtsveniadaastioviundiannsadnduinnmiderses ivnaeuusas 19asueniias
2095 lneliinTosUsvaimaviaungldnmsviauund al gamniln g meluilaenisvieu

asenauilasumsteviulngnesdosiunididnnseidng d9lasunisnaaeuneumii uas
ulvmudanivualude 19.11.4 ludesnageverlunislderunsigniig §19o3dvden 9
ImanssuuanivangIInsnaaeulunislsauasigane luidlugnisdunsie

e 101 dudszneverailiu wewesnoumsawes uameinay wasuawmosUunyuiou

Wanewe 102 kanedeun1ude 19.11.4.1 4o 19.11.42 wazde 19.11.43 orwduldliinddninasinnis
Wuaneuaziddlangveansldaiianying fdaukusinidameiangalunisnageumaiiihe
NslduASIgRvNg

winewe 103 n13vieuvensasiestuniedidnnsetind (PEC) Wuiiidilaindumsianuiinganisinenuy
vasdUsznounatuALlag PEC Bl Tngussasdivetosiuaniunisaldunsie

vuvasdemhanneveston muanIsuadevsetentuselUl

¥

Fsunisvagoualil o199 nudpednnigliadnaiulsenauieseuliiduniay 1oy
AOUINTAIYOSADN]SINDT

19.11.4.8  unlvdany
SAUFUTE DTN

“wiuiugamnilng meluiiden) sy’

19.13 wAlwtany

Tl WBeas9a n) Tumis1en 9
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19.14 \iLANNDUVINELIR

a

nsaenluiunialevesdrduiandnvesinduda nilliieUauasUngunsalvinanuseulunisly
NuUNA agiiansaIndunngduman sniuasssdsueiniaduiiddudagesyaneaynsuiuy
sy nnzuilisietuldlaenswsoudidudagosyavinusenludassdsiukasiu wie

v a

lngnsinseumduianilyanilvnaindasyasiunaiununsinauesdudulanandasyaoyn

19.101 w3psUsuanmahaumua s muaauds 11, fuswuliihfisivun wiefidasdauuvesiidy
wsasfulwididvun fgaumgilassey 23 °C £ 5 °C ilefannazasia ThdfavieTatunislua
ansfnanssEuALdeuYe S sLaniUaBuAMU e ULUURNRINIBUBNBTANS LELANSETLA
Tnaimfianinsfiniasusuenmeagannsnvhauld ndnsmegeudlidigunsaitiostufienadinng
valnl uaglimeaoudisnass Insiivtedniuansinanssyuneanudoudiiuvesive wie
019l vesiATasuaniUdsualndaunuuAnnanisluaians ududnsdlailinaianiianlaed
indadldliiihdianansavhanuldiniosSuomanesesuaniasuanutaunuuiannielueians
wazneuenaInsldusnessiuiy Timeaoutiedu Tnesaliihfiselfuomesosniiuiifionin
AZAP

19.102sp303nanasunueunuuinsnigluenasvesnissusuemeildinduansinalsssune
anudeu limaaeussolldl
THaSasUsuanATaumNan st vuasade 10, fussuliihiidivun wiefidasiiauuves
fidousstuliiiinun Aonmgivawaafidvhimun Rugamgiiwesdiuilegnigluannis 15
K fednsn 2 K/min wazasgamgfiiifunan 30 min winiuangamgiiveshlindewiiy
ABuduenSLRY

OQ

19.103 ww3aauTunAviine niageInIainaunaseiseynude 11,
angauuaiinssiunzuiis Wimndddgaiieviniivun 5 K
Inaaeugian Ingiidaumgiinssilizui Waandeumglgeaevirimua 10 K

[

TmesusuaIN eV unnsenulniNnIvua usendnindnuurssndswssaulniinnun

19.104 (A399U3URINIAY AT OITIRIYIAI NS DU LA SIANUUYBA TS ADIMAUTINI S UsAE TR
il
w3esuemmvinnumeldiinmuelude 11. leigunsalniusulng §ssingamgdaude 11. uashi
uASoun3ossueIna desiurianuaudnuainnaiiniae 100 mm uazjudaeiagdmetuie
Frvenailiassy 4 kg/m’ + 04 kg/m’ uasdimmmn 25 mm Sapdmersznoudeusuied vy
ﬁamﬂﬁﬁmmiszmymmsmw 140 ¢/m? 89 175 ¢/m’ 71#77%44740&7&747]@51/@@Uél/ﬁf?‘l/@71J7//a\7?/éNAAN1J
nasiding sus nmesns viieveaundes Tdurgugnate 15 mm uagy 1 mm Gasausiunay
UsTas Y 50 mm UazTNeg SIS mEUaL YA M T9e NN N AU VR YA
usazLay
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usiunaudesandaluanwaiz illioudluludhvainmauauanvainseunsesusueinialeeliian

2
=

FedurimnToasuemaluuuasliuiuiisunieaniossvemasiusuuluiumdives
1A3e9UsUeINIA

funsoausvemmiiasralidadiiininads visdnuds lnedivesinseniinioanauiousy
WSUAY 30 mm asBugaunseuivases g wniaiandu 2 gala 9 visnareiasy
W?ai&i/i?'?d?@ifwj AureugnveaunsessueInImaY 100 mm iilafidunaiveanIeasueinia
Foatimngulisey wiolitauiuiaimasseanas 1 lu 5 vesszerTuuuieanioainiusiou
Diwaaunudnuarniiavaseinvesusiazieutinnguiniosusuemaiiualusynitnisuaaey

aaumpidoalsiiu 150 C uslutilususneeuligampiigetununa 150 C lalaiu 25 C geulyy
gunsaldlosnuniemarusourigu

20.  LEDYSATNLATIUATIENINNG

T dulumadirvusly wen. 1375 4 20.

<
21. AIMULLYILLIININNA
T duluaudinvusly weon. 1375 90 21. uazdesaluil
211 uiudenny -

TrlgvamurunauauUasnioniy 1ISO 14903
Tl MPUAAIUAINUUADANIAIUAIAKNLIN 9. WNAFDUANUAUAIUAIAKNUIN 9. NUTUAIUDUN
YBNMNDINNNIBUL TUAINUAU

212  WNUSUTDAY

wesuivenmaildarsiianududallidesmuniudenisduasiioulusenitenisvuds
\n3esUuenadomadeuluussafusigainedmiunisvudalasfomunudenisduasiieuluy
du 911 ASTM DA728-06

Timrnaeunadulunudormun il

- Idgunsalnsedafifienslufiouni 3¢ el inTessadlinaninisi

- maeseuanAuesesUiueMAlasusTansyhadullRn v ofalsisunsouny

- pedldieudemetutudinsug venuiionmssasvhanudy

22.  n1sade
Thdilumuficvuelu wen. 1375 4o 22. uazdeseluil
226 iiiduTERIIN:
aumalrlihdedlallisunansemuiilesngniiunieruiiorathluludenuesesuiuennia

mnews 101 msvhenuderimun erviilalagnseseutesseunginfivangay
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i
a

2214 WG TDA Y-
JamuuaildlatusmasulansvesswantUasuninusay
2220 UNUTEAIIY ;

fhedeudesdeainissesiuludnuasi maRansuaninuiendeuas aanaufeudesl
dudaiudimlansfiunsdosis vierhlugdunse dvhanufounuuidesdedlldfuidensiuiii
meldvisoTanmeulndnainlid

msnsaaeulivilaensasaifdauazidniu Tnemsdadhanufeulusuvisilvinaiaaiian
naewg 101 vnaldusansgyihiuaaiiiinnuieudn naaRngnanua?

wBmg 102 nvadeutl Tiviudinnimageuniude 29.

i
a

22.46 LWULAUNAIDINGDAUIT

asdfinluiwesalan (source code) Mgadas AunisAILANAINUADASEVTENITATUAY

=) e

{ P ) v aa = v v ) U A o W
WetetuANLUaanNe 35n151adano1aldle dansseauAINuUasnN e AsuwNTuY
22.101 Lﬂ%@qﬂ%’ummﬂﬁﬁLﬁmmaaﬂLLUU"Lﬁ%ﬁ’Uﬁa&J’Nﬁum

N150529@0 Ut 1AENISASIANDD wazrluNSUNaIde NS Id0 UL INEIINNITAAS
1ATDIUTUDINANUTBLUE N TAARIUD IR

22.102 1A399U5UNANILAS09INANUS DULASY

22.102.1 \n3esUivomaiiiaiesianufouldiudmivemeadedldfniendauioustisiios 2 yn
Antedmnufouitiamnlimiauyausn deududmeoidarudeuditlmiies Aaordaimuieud
widte fesdudmedanuioustlniieaselinilniios

M395298aUlTlneN15P929NEe warnsvdeulussnInanIsnagaunude 19.

wnewg  lussndnnismegeuniude 19. ddmendadluniiewinn endndusesensoudmondailn
wall ey dmerdaruioulindviehauniel

22.102.2 1A589U5UNNANNLATD9NNANS B ULESUN LA UL AasUsenaunie AnInAl1usauling
Tnsitasld N3in13dn29959NTITTIIULENINMB THRaRANd T UL ag13lsAinin dmsu
wspslsuanantanunlisatunisiuats i dadun Tudnduseainisasdiiinans

1715957980V YlRen 159 TI9NDaEH TIVFaUIUSE I NN ITNAFOUN 1UTD 19.

v

wnewme  fvinuseuiudniudans @anti frost heater) lifiednduaiashanusouadudmsuin &
lanunsadivgaumgiuiliigendy 80 °C Mimshnuiigamaiiasanniegluian 6 h lngying
anasaindonnginfeuiunimganisivavesin

22.102.3 finednuseudmiunasngiin (capillary tube) deseanuuulidiududadadaiinissdnn
WaOAZAN
nsasaaeulvilagnisnsiaiidawagnagey
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22.103 Anedlisislviiies Aesvimiihegdassliuiuaunsalniuaudu o
nsnsIaeulivilaen15nTIaNda

22.109 nsiAuaeNausafneIfausaullsdluleaieantuulmudsulangiainn1svinau aaavinli
nswisudnierdanuiou wiedwhanueuiifnednnuioudinased Wiiinnnudemesegnse
U vispanglninely

n15952989U N 139529919 uazdr9nulvinaaausleda

22.110 ane1aausaulinslvdee Neanwuuliuasulandiannnisyinau deataneasanumasunilae
Lifimsdnsasdaunfilwiandanussdndunnsneiu wasliviliduniilwidudaduiudensiu

n159529aulilnenaaausinelyil

WilaSosusvonmaen 5 souluusasseuihhudsudmendanudouliddvins  Tsdnases
ounsalmuaum oty TuisasseuRmendaruiausowiuee1wmnzanluseims
nFoUs WITUSenimeansensuamaiineasiun e 3 A fadiedsimadmmaseuin
vhmseuasy sommusiensuasaum MU Ui missyTude 163

22.112 msaseszuunisinanududeaduluaudaiivualu 1ISO 5149 dud 3

22.113 dieldansianuduiaalnld fesdosiunselauroansviaanuiu weldliAanisdemenms
na laedesiulalidunsesnluseninanisinfoudendniue viefieglugiodnlalesiuainaiiy
ennenaue

n135953980UllAeN 150 TI9NTI9

22.114 disldasviranuduiiaalnl luildldinnivensediudug Aussgansinnubumeainiion
laviziegaunilan 1wy laneldens AMINauayn

22115 ansvianubuiiugsg (mo) vesssuurhanubuisnunnieluedosuivenniafildasharud
yinRnlnlanasdaluiu ms muﬁasﬂummmn 9.
Tassadsuazdrulsznavaasszuuriauduildarsianuiusiafialilsfesaenndosniy
YOAAUAMUNIANUIN VY. ENSU
. U'%mmqqqmmﬁﬁwmmLﬁuﬁmia} (maximum refrigerant charge, Mmax)

. mumﬁuﬁc&?wq@ (Amin)
. NSITUIWOINIANIGNG

22.116 wdesUSuomaildasianubuinlnls desadrliliarsyanuduiifinadmseazauawy

awvaieliAallug viaiianssedafidusunseld luuiimelueaiesusuonauasviodeaui

Aosuifidulsznaugunsalliihfndsed Fegunsalluiheraluuvasindavesuszniglvl waz
g1avhaunelinnzund vieluvaziinnisiala

druUsEnauLensemIn Wi weasueawnnussaingliludesndt 0.5 ¢ lidedwhlvdanisaal
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AMANUIN VY.
(VaN1un)
° & a a & v
asvianuduiaenunludaya

duidutoriuusnunPNuN IR luaaus “UA1ARNa1e” VBIRIT19N 99.1 druduvasniaruInidudauuzii

. o aw | AINALIY (» | Fasafinanenisialn®
N1338Ya1YIN W . . | samadiaadalnliies ad) y7aluans
< (1) S1YATLDYAYBNILAY gnTnaLay ° ’ o
AINULYU C kg/m3 kg/kmol kg/m3 % v/V
R32 langaalsditnu (Difluoromethane) CH2F2 648 2.13 52.0 0.306 14.4(7)
R50 fiwmu (Methane) CHg 645 0.65 16.0 0.032 4.9(8)
R143a 1,1,1 - laWgealsdnu (1,1,1 - CF3CH3 750 3.43 84,0 0,282 8,2(7)
Trifluoroethane)
R152a 1,1 -langealsdinuy (1,1 - CHF2CH3 455 2,70 66,0 0,130 4,8(7)
Difluoroethane)
R170 3wy (Ethane) CH3CH3 515 1,23 30,1 0,038 3,1(7)
R290 Twsiwy (Propane) CH3CH2CH3 470 1,80 44,1 0,038 2,1(7
R600 wu-Uamu (n-Butane) CH3CH2CH2CH3 365 2,37 58,1 0,043 1,8(9)
R600a lolgdawmu (Isobutane) CH(CH3)3 460 2,37 58,1 0,043 1,8(10)
R1150 wo¥iau (Ethylene) CH2=CHp 425 1,15 28,1 0,036 3,1(7)
R1270 Twsiu(Propylene) CH2=CHCH3 455 1,72 42,1 0,040 2,3(11)
E170 lawiiadwes(Dimethylether) CH3 CH3 235 1,88 46,1 0,064 3,4(12)
R142b (1-chloro-1,1-difluoroethane) CH3CClF2 750(6) 4,11 100,5 0,329 8,0(7)
(1) Msszyansvianududuluny 15O 817
(2) ﬁuwéwﬁ%zuﬁIZSOC wardi 1 013.2 mbar
(3) dwsumsidSeuiisu waaluanavesenie Touiniu 28.8 kg / kmol

1992-6¢2ST "UeRr



_6€_

(@) gushe % v/v fomaluans x0.000 409 iledlilddndfnnsgnlvsidy kg / m’
(5) wswiala1see 24.465 islildrununuiudy keg/m’
(6) Uszunaunsnnlassaialuana

(7) WILSON, DP ez Richard, RG Determination of Refrigerant Lower Flammability Limits in Compliance with Addendum Proposed to
Standard 34. ASHRAE Transactions:2002 V 108, Pl 2

(8) BURRELL, GA. and OBERFELL, GG. U.S. Bur. Mines, Tech. Paper 119, (1915)
(9) LAFFITTE, P. and DELBOURGO, R. 4th Symp. on Combust., p.114(1953)
(10) ZABETAKIS, MG., SCOTT, GS., JONES, GW. Ind. Eng. Chem., 43, 2120, (1951)

(11) Estimated from LFL for propane analogs and data from JABBOUR, T., CLODIC, D. Burning Vel °City and Refrigerant
Flammability Classification, Ecole de Mines, Paris, France, ASHRAE Transactions 2004.

(12) Atofina application to ASHRAE for safety classification of R-E170, 13 December 2001
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nadouTitadasusuanniafideineis Wisudaloarsviianudu lutianieafuila
WdesUSuama

a0

g lda1svinanudunandsaiuisonenidudndiuls nisnaaeulvvinlagldaisyinauduniian
LFL (Lower Flammable Limit) anfiagnluansvitadtuiunauidu arufissylilu
ANSI/ASHRAE 34-2001

Tunsdiildansuaudlolnsln (zeotropic blend) WnnasulasdnudiunanlFludiefianeas
fadlpeulildaunanluanugroavan fignuensenaindsussuastiunssmesen Binanly
msUsesanugle Tidesinimmuauanufuaindsienauuuelg uslissTafevandes
nsauuiiulag ARedufunIvuzuTs

nsneaaulvinluresn lifinnsiedsunvesene kazivuiawuizaulunisnaasy
Ynsviessingn (V) As

V= (15m)/LFL

lpgi
v flo Usumsiesdngn mihedu m® Tngrnugeaeaneulisiini 2.2 m
m flo  wiavesEvhANuBunUIsyeglueses e kg

LFL  #e Aadrinarsvesnisinlule wnihedu kg/m’ munianuin av.

inUSunuiengnda fmeanuwiuneeusuld deein1sdauiads
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Tszdaszilunisfinaaviogian desluidvinwadenanisnadasyu wazlaseasieves
winslSuenmasdesliagludumisniisnsnadenanismagaeu

WS0allalTRARILIRAMUNTUYDIlaETYINANULEY Aalin1snavausIilfaAuTuTUle
Y09a39ANUEU N1 2 s B 3 s uazdesldegluduminiidninanenanismaaeu

dldin3asfinalasunlnns il (gas chromatography) daasiduduresansviniudu nsduiy
inglununUasasdadiiu 2 mlvng 30 s

AAMUTLTUYadlaa1TviAudunIalalaesavdlulsEnau faeliiAu 25 % v LFL vadle
o [ £ 1 a 1 o < 1 . &
AN5YANULEY warAadliiiu 15 % ¥99A1 LFL v89laasvinanudulugigian 5 min wsslu
JEPINNNISNAAUA T IaNe8NI1 5 min TMaUSuialeatsvinanudussrinaazndinisanle
a1991Au U ArAuNTuYedlaalsinauiuntalalagseudiulsenauntuvinauly
senaaiinisUassasyinauiueesn 919U 25% Ya9A1 LFL S¥ninsnaininisuasyans

MAudueanld A1 LFL Te1989nun1anuln 9. Uaa1sviamnuduis
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AANUIN VY.
(Tarimun)
Fafnn1sussyasinaudukastanIuuANIIIZUIEINIA

w1l Tl

d' % ) <@ Qia v ¥ o o [ a z:l'Q 5 z:l' [ =l v o t:l'
Woldarsvinanudunaalule dafiuad1nsuusnuUNRnfAwAsaIUSUDINIA WAL/ UseUanINUAT
Talunisszureenie Trnasauseseldd

- ashenuduiuesg (m) TuweSesuiueinie
- unanAngs
- lATRINITIBUILRINAYRWWINRARIT a0 ATBIUTUBINA

[ (% L3

doyeyanwal me uanadaasianuduiivssylussuviauduyaien dmsussuuranudy

o

waneyn Tuiundeaiu Wldssuvasianuduiniiasyhanuduiiussaunign
AN 2.1

9,11 nsdimsldnuduiuanuduiussenin@sinauduiussg (m) wag m m, wag ms e
Lidssialuil
my = (4 m’) * LFL
mz = (26 m®) * LFL
ms = (130 m®) * LFL
ne? LFL Ap Tndrinansvednisinlils ey kg/m® aunianwin v, dmsuansyiinanu
Bl
¥9.1.2  Vernundmsunandndinaznisianalaseylilumnisnan ve.1 Wwenisldanuniglunasnieuen
81A13

wneng 1 dasznavlugns (4, 26, 130) Smheidu gnuiariuns uasifuyuiaieiiiudufeduiusiy
F5IANEUTYTT YR TEN 5T UIe0 N ANl Sedadlddmsuria ilenandealuly
iAurrindrinarevesnsinluld Hrarshanaduitussyimungnusey uasnauiveinia
melusios  gnsiilsaavusuamtsinnduiiussy Trsansinnsuaudlissinaue 87
1A IIUGURINNIMTOLUIN T8N

w2 350muanIa LFL Yeearsriednundunas iulusiudaniun ASHRAE 34 [ISO 817] §m3um
LFL vosa1sviiaundunluiogluniaauan vv. 1987989970 ASHRAE 34 [1SO 817]
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A15197 V.1 SJ’J%’I?JENﬂ']’i‘VT’]ﬂ'J’]&ILgu

(To ¥%.1)
UIAFIFAVDIEVINAY vqlnn'niaﬂé'?emauanmﬂ'\i msanaenieluanas viedsaiuls
) fngn w?agandqszﬁuﬁuﬁu
M < m foadulumude 22.116 foadulusnude 22.116 warde22.117
uag 99 22.117
my <M< ms foadulumude 22.116 foadulumude 22.116 way U8 22.117
wag Ue 22.117 msaassluilifinnsszuieenniauasiiing
syurgannanena seadulunnude v.2
%30 90 ¥%.3 1198719
my <M< ms foudulunude 22.116 foaduluaude 22.116 uay U9 22.117
uay 4o 22.117 nshndaluiinisssuisenniamana fos
Wulupwde vv.3 d1ean
M > ms lylgousu laigausy

=l o w [

.2 dermuadmiuindndaveansussgansvienudulunuilifnisssuigeinie

i o d’j Y v d‘l (% Aa A o o = U 1
FammualldiviasosSuon ANiusIIauTsy  mi< M < m, wazdmsy wsesUSuoiniawuuld
wenadulantnainlsanuriiandeudgls NEUTINUIIY mi< M < 2m;

ATUN v%.1

o ) A ) ' | a P a A o Y Aa A
dwsu wnsesUuanianuulduendinlantinainlsanuyliaedeudield ATUSaUTsy mi< M <
2my Iadulusude 4.8

dmiunIesliueMAniuTIIMuIIY mi< M < m,
Usunauansianudugeaniuiossesduluauannis dweluil
M max = 2.5 x (LFL) ¥'¥x hg x (A) 72

a4 & Av ° v ° v a o = ) = ° < v
VZONUNNDIGA A i 9109713 AIUSURRALATEIUTUBINIA NUTIYaNYIAMEU M (kg) ol
I~ v} 1 aill

Wuluanuaunis aeselddl

Amin=[M/@25x(LFL)* x hy)]1?

1o
& a o I d' 1% 1 [
mmax f8 USunaansyhanudugaanveyliluies miedu ke
A a o & A = [y 1 [
M Ao Usmaasianudunussghuasesusvoinia wiiedu kg
Amn Ao Wuiviesnanifens wieiduy m?
A Ao Wufivies melum 2
LFL fe  Fadrimarsvesnisinlule wuledy ke/m®
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ho AD
hrel ﬁa
hinst a@

! ° < & b} | < X =
srggAugaUdesansinauiu Wusrerlunwins mbeoluuns :niudaaves
nsUseeilalafafaAIIUTuoINIALE (Q3UN ¥%.3)
ho = (Rinse+hie) ¥38 0.6 m kdwATzEElAgeN I
syezynUanyansyinauiu (release offset) mireduiuns JLYLAIMNATUAIER
Yo3a509Us v N AlUSaUdesasviauusenu (AUl ¥.3) iuiiveuda

v o ~ I | 2 ' A aAdaa a | a "
SUAUNINUATVUILENNTT 5 cm? wazdaalanddmdedrvuiatiiiu 0.1 mm lula
Rrsanlmduteadafnarsyinanuiuaiuisasiluasanluls deadadmsunivun
WudunavesangliwaznisiaurenltilsUaniinvaalasinaidiilnsruduiud
vauavestandn laglideiunivewienseaslnignldnuuiaisan

-dlq gj ] I d'
IPYTANENAAGN BBLldumnT (AU ve.3)
T28¥AUGINANAIB ML
At = 0.0 M @NVSULUULAADUNLALLUURINY
At = 1.0 M @NVASUBUUATIIAN
Ainst = 1.8 M @ATULUURANTIS
Rinst = 2.2 M @1ASULUURARILNAY

0132 UEANNGIRAAITUI A MUALALEYINEAIZININNTIAIAILEIRAARID1BINED AT Ay UaE Minax
dmsuAmanuaiaaiadeiendulunuingviriinune wisauiueinire1aiiAiniInganIsinas
91984lamanea TunSAURDIATLIUAT A WAE Mppax EMTUAIANILERARATE19BINATTT T

Tneft LAL wihedu ke/m® 9naanuan 99, wazanalianavesdsinauduunndt 42 kg/mol

dwsuirseslsueiniandaaslidmiunilaiewseuinnitaiunisdessuuiodiau szezdetn
Aanvatusiisieviodsanludiudasiiunusueinia viedenlalaquesynaieluriesves

A3BIUTUDINA 1NN 5 em? Asuntsanantudaiunuiueiniea desiunldduen by ogndlsh
AUAT ho Azdaslitioand 0.6 m AN Ay, dosannanluiliiduvesauguesentavesvieday
Ludaiunusueinie wazUsunaasyinanuduinussydmsuiunlsuanniadansinanudues

Slualuds Inen1sRasudusNinswaIa9USUaINE NUNUSUDINARBITNUALINNTIIAT A,

NHIYLNR 1
NHYLNR 2

WHUNR 3

WHUNR 4

gstiliannsalddmivansianuuniualuanatosnd 42 ke/mol
V192981903aNSAINMNgN I wanlilunnsned 9.4 uazaned ve.5

winsUFuonafininanlssny udutheaaindiildszyaarsianubuiiussyanunsailuldly
AUIUAT Arin

weaUsuenaniussaasyhanuduluanunfiagis N1sAwINAT Ag. anansaduialdainanans
MAMUEUTUITIERINiinsAnaeuds Feazdediarliiiuasianuduiussgaanniud
15958y
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UYU.3

U4
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a o w [

Joiuuadmsuindndnnisussgansimnuduluiunniinsszuigeinaniena

wnewe  ldfueIesUueInAfiusIREn ey mi< M < ms
P

ASUN ¥Y.2

Yy

ANFIZUNYDINIANINA MNULATBIUSUDINIAE AN UTLVINTY

=

IAINITEUIEaINIANING alUianiuAsosUsus N AYIeNellseuuTEuIgINIA  FINTaNY
n1s5alua azldiitesyursasimanubuludunilufiunasinUsznielnwasloansitaudu
anunsailenszaeladey

Waaniuiasesusueinie Aesdissuussuigeiniafiaiianszuanisivanisluilioniy
«:4' o 1% I3 1% N a & v - v 1%
winsUTuona wazsealulunude ¥v. 4 vielnnundnaslueaielmdulunude 4.5

Jorruan1ssEuIgeIneninanigluUdenyuniesueinie

wsansieududosdaliludenvuuendan Aligeulyiiinmsivavesenannnieluiden
viuoonlUiivies Wdsnuiaiesuiuemadosdissuuszuigoniafiaianszuanisinavesennieg
MeuaNNIUUaDITEUIBBINA HNABIMUUAAIINNIIE ATINEY AINYIENAALALINUIUYIBLAIYDS
Udaaszuigenne Lesesuiuenne avadiuauiiiaaigluudenvinaiesufueniadesiien 20 Pa
Y3011NNTT LAdNIINITINARENEN1EUDNABININNTINTBMIAY Q i YiOTEUIERIN AR LAIT
drutsznaulag aeluvie

Omin = S x 15 (24.5 x m/M) (8819188 2 m>/h)

e

Qun A8 SW9IMIszUEsandidesnns miewdu m/h

S Ao suseneuANNUasndadaninu 4

me Ao asianuBuiussg mheu ke

M fo  waluwanavesarsvinudu whedu g/mol

15 Ao mswdasndeundiudusiedalusnieldnmensusesansyinauduimuaniely

4 min

1 ] 6 | <
245  fp AP vdledu Umol
waekng 1 AR 15 lugasi1eiy eguuiiugueeauyfguileasugnsauaaIUsuaa19vn 18
U359 19U N75UAREaI5Y A uTanunn el 4 min

wewmg 2 d1msvarsinuidunay wialuanafeanavaiuluaedsgiminvesyialuianaves
Fsenaus19g

N130539a0UN S Ul UMLTD A UATITEUUTEUNEDINAYRALATaIUSUB N Alvinsasia LUl

[%
Y o

\ATBIUTUINARDIRARIMINAILUEINYDIIN WagUdossrureiniadeslideiiiuaiugigegn

[

WAEIUIUYIBIAUTEYINSY

]
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¥Y.5

UY.6

vY. 1

U4%.8

Y v A a v ] = < 9 A a v oA a =
VoerpaliUunsedetioy 10 WveUiuInsATeIUTueINIALa R INATIANADIIUS L INE
WenaunueInANgnIzUIgeenlusEnitnaaey iinnasswesnuiieInAseninanely
vaaUFonruiuies kagindnsinisiraveseinianuatvaniiuuentesassssuigeInie

v \ = ) Y Aa A ° ~ P ad Aay i
mmizmammﬂaaﬂqmauaﬂ‘msalﬂaﬂwmwmimmmammmmsqmsﬂm Nt NN lsinssEUNY
19592 ALkaEATIRAMIUNIS LAY 9DINABE 1M DL

WnaindiasesuSuoniavsenawesneunsawesntely 10 s Tunsaiiinszuanislvaveseinie
8RNI Qmin W3EN1SIEUIBRINARRITALAEMINTIITUMea YA unaudisan 25 % LFL
fnsadudesegludunisimunzaulaemdfannunusiuresasiinnuduiazn 93anu
wuduwesansiaduarigaiudnusses auduugivesvi insndeulassamnssud

v & v = o - ¢ ¢ ~a
nslaveseniaudd Wuseee uaglitansesUSuennevevewesnoumsawesnigly 10 s lunsdly

nszuanslviareseAanaingl Qmin
JaruuanssEuIgaINenenadusuiedliluluaiu 1SO 5149
wiesUuamadeseanuuulidulumudetvunves 1SO 5149
Lafladeruuai

Tilgdormuni

lullvdannunil
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A13199 ¥.2 - AMIUTIREISIAEUGER (kg) (A NNBWR 2 Vasda ¥Y.2)

(To ¥%.2)
LFL ho Nufiviad (m2)

Ussan 5
(kg/m”) (m) a4 7 10 15 20 30 50
0.6 0.05 0.07 0.08 0.10 0.11 0.14 0.18
1.0 0.08 0.11 0.13 0.16 0.19 0.23 0.30

R290 0.038
1.8 0.15 0.20 0.24 0.29 0.34 0.41 0.53
2.2 0.18 0.24 0.29 0.36 0.41 0.51 0.65
0.6 0.68 0.90 1.08 1.32 1.53 1.87 2.41
1.0 1.14 1.51 1.80 2.20 2.54 3.12 4.02

R32 0.306
1.8 2.05 2.71 3.24 3.97 4.58 5.61 7.24
2.2 2.50 3.31 3.96 4.85 5.60 6.86 8.85
0.6 0.05 0.07 0.08 0.10 0.12 0.15 0.19
1.0 0.09 0.12 0.14 0.17 0.21 0.24 0.32

R1270 0.040
1.8 0.16 0.21 0.25 0.31 0.36 0.44 0.57
2.2 0.20 0.26 0.31 0.38 0.44 0.54 0.70

M1 VY3 WUNTiRIAEA (M?) (@ Y89 2 Vo998 ¥%.2)

(19 V.2 waL 19 ¥%.3)

LFL ho USinaansyhanadufiussg (M) Wy ke
Usziaw | (ke/m?) | (m) fufiasdngn (m?)

0.152 0.228 0.304 0.456 0.608 0.76 0.988
0.6 82 146 328 584 912 1541

R290 0.038 1.0 30 53 118 210 328 555
1.8 9 16 36 65 101 171

2.2 6 11 24 43 68 115
1.224 1.836 2.448 3.672 4.896 6.12 7.956

0.6 29 51 116 206 321 543

R32 0.306 1.0 10 19 42 74 116 196
1.8 3 6 13 23 36 60

2.2 2 4 9 15 24 40

0.14 0.21 0.28 0.42 0.56 0.7 0.91
0.6 27 61 109 245 436 681 1150

R1270 0.040 1.0 10 22 39 88 157 245 414
1.8 3 7 12 27 48 76 128

2.2 2 5 8 18 32 51 86
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iea

nldentfu

\

X uS 2

H50u3namanoy
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JUN ¥%. 1 Wunlifinsszurganie
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magauuen
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nfdeny

\

X w2
n3auSnamaaon
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1 c§n: § g
Q\ ? —Jﬂ////—
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1]
(=1 =
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y
C
= .
= a0 a L v
Nunveslasiuiu toy
A1 5 cm? lalthan %
Rsaunduszezvae N
-
nsUdeans A
o
L
o |
i 1 <
] -
5

JUN ¥9.3 A1AAINGIVD Mgy, o WA Arel EUSUTEIUNNTAMUINAY Ay UOE M
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UIUIUNU
Tidulusuiinmusluussanynsy 9o won. 1375 enviudenoludl
VANTRAIIN :

IEC 60335-2-88 Household and similar electrical appliances — Safety — Part 2-88: Particular
requirements for humidifiers intended for use with heating, ventilation, or air-

conditioning systems
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