Alexander Cohr Pachai
Sabroe Factory by Johnson Controls

BesonacHoe obpallieHne ¢ HaTyparbHbIMU XrlagareHTamu

- ; _. N
v B E .

-

Johnson ﬂj)l(,

Controls

@."xhthil;um'ul Fund
- : ot Brmpderrieningson of e Mosgreal Protoosd

ANNUAL MEETING OF THE REGIONAL OZONE NETWORK
FOR. EUROPE & CENTRAL ASIA, YEREVAN, ARMENIA, 26-28 May 2015




Consumption (million tonnes CO, eq)

FnobanbHOe noTtensnieHMe cBsAA3aHoO ¢ noTpebneHnem NPy

1200

1100
900
900
800
700
600
500
400
300
200

100

Global HFC Consumption

I Solvents

I Fire retardants
Aerosols

[ Foam agents

I Mobile air-conditioning

Refrigeration and stationary air-conditioning

WMO/UNEP 2014 SARreport
0 1990 2002 2010 P 15 —
S e : 60 — 4 m HFC-143a
3 = HFC-134a w== HFC-125
o == HFC-152a = HFC-32
=y 10 —
c —
S 40
-
&
& 20 — 5
Q +7
o ++++
= - ot &® O—+++ii+++
| | | I | | | I
1995 2000 2005 2010 1995 2000 2005 2010

Johnson ﬂj)x(‘

Controls




HaTypanbHble xnagareHTbl |: | i
SABROE

BY JOHNSON
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HblHelHWe xnagareHTol

OnpepnernexHne HaTyparbHbIX XNagareHTos:
BcTtpeyatotcsa B npupoge.

R290/R600a Pasnaratotcs B aTMmocdepe, He 0bpasyst TOKCUYHbIX
NpPO4YKTOB pacnaga.

AnbTepHaTunBbl

R600a

R23 R170

PasHble R744
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Home Fires Involving Air Conditioning,
Fans or Related Equipment
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OcTopoxHee ¢ penopaTmkamMmu npecchl
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NULLb cCaMyro ManocCTb.
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TABLE A-1. Fatal occupational injuries by industry and event or exposure, all United States, 2013

Event or exposure’

Violence and | Transportation | Fires and Falls, slips, Exposure to | Contact with
Total fatal other incidents? explosions trips harmiful sub- objects
Industry* NAICS code® injuries injuries by stances or  |and equipment
(number) persons environments
or 2nimals’
Ventilation, heating, air-conditioning, and commerdal refrigeration 3334 — - - — -
eguipment manufacturing
Ventilation, heating, air-conditioning, and commercial 33341 - - - - -
refrigeration eguipment manufacturing
Alr-conditioning and warm air heating eap. and commercial 333415 - - - - -

and industrial refrigeration eqp. mfa.




Fatal cccupational injuries, total hours worked, and rates of fatal cccupational injuries by selected

wiorker characteristics, occupations, and industries, civilian workers, 2013 - confinued

Total hours

Characteristic T::::.zi:l worked' Fa':'::"w
{rmillions)

Janitors and building cleaners 45 3,837 2.2
Grounds maintenance workers 151 2,264 131
Personal care and senvice occupations 48 B.851 1.0
S5ales and office occupations a5 59,770 1.0
Sales and related cocupations 220 28,102 1.6
First-line supervisors/managers of retail sales workers B4 6,728 25
First-line supervisors/managers of non-retail sales workers 20 25567 1.6
Cashiers 34 4,853 1.5
Retail salespersons 3z 5,307 1.2
Office and administrative support occupations il 31,8856 0.5
Matural resources, construction, and maintenance occupations 1,447 25,8740 11.1
Farming, fishing. and forestry cccupations X3z 1,886 3.8
Miscellaneous agriculiural workers 125 1,335 17.8
Fishers and related fishing workers 7 72 5.0
Logging waorkers fat) 127 813
Consiruction and exiraction occupations 845 13,708 12.2
First-line supervisors/managers of construction trades and extraction workers 122 1,450 16.6
Carpenters T 2,173 g.8
Construction laborers 220 2410 18.1
Operating engineers and other construction equipment operators 25 745 8.7
Electricians G4 1,502 B.5
Painters, construction and maintenance 40 851 a4
Fipelayers, plumbers, pipefiters, and steamfitters 38 1.035 T3
FRoofers T2 348 40.5
Miming machine operators 16 1148 26.8
COrther extraction workers 1@ a1 45.8
Installation, maintenance, and repair cccupations AT 10,078 T.2
First-line supervisors/managers of mechanics, installers, and repairers 32 583 11.0
Automotive service technicians and mechanics 32 1. 742 3.0

Bus and truck mechanics and diesel engine specialisis 28 353 8.6
Heating. air conditioning. and refrigeration mechanics and installers 29 7E2 T.G
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8 anpensi 2008 v

[Mornb 1 noxkapHbIn

{/ paHeHbI 3, N
Cropana HoBasi noXkapHas %,,%@
MaLlumHa out \ _ i
PeTpoduT npoTekatoLlen cucteMbl Ha R-22 ans & e emdEm

paboTbl Ha yrneBogopoadax 6e3 obycTponcTea <>

MecTa YCTaHOBKM!.

He BbINOSIHEHbI HX OHA pekoMeHaauus
nMaepoB OTpacsiv, HA OAWNH CTaHAapT He
cobntogeH

SIS Regal Haulage
”f//,;/ NZ Limited
9.
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NMnaBneHbIN CbIp N Macno

CMepTenbHbIX CrlydaeB cTano MeHbLUIe
bnarogaps ObicTpon n
KBannpuumpoBaHHOW NOMOLLIW.

[Tocne B3pblBa OroHb NOANUTLIBANICS U
CXKer 3aaHus.

Hebonblasa 4yacTb 30aHus crnaceHa
bnarogapsa KBannduumpoBaHHOM
NoXXapHOW KoMaHae.
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B 4yeM npuynHa aBapun? ‘:: i
SABROE

OOOOOOOOO
OOOOOOOO

[TpoTekaroLwas cnctema Ha R-22 bbina nepesegeHa Ha yrreBoaopoabl.
MalunHHOe OTAEeNeHMe He BEHTUINPOBAroCh

He ObIno rasogeTtekTopa

CTOYHKa rpy3oBuKoB, paboTaBLUMX Ha ra3e B NOMELLEHNN YCTaHOBKU

[lBepwn 3anepThbl, BxoAd 6e3 pexyLlero MHCTpyMeHTa HEBO3MOXKEH

[Tpeocbpa3zoBaHne JosmkHa Bbina BbINOMHUTL cneunanmuanpoBaHHas KOMMaHus.
Ob6bIYHble CTaHOapTbl NpeaoTBpaTuUnn Obl aBapuio

YCTpaHUTb YTeYKkUN nepen nepexoaom Ha Apyrom ras
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ABapusi gpyroro Tuna: TeXHMK paHeH B pe3ynbTaTe B3pbiBa KOHOMLUOHEpa

BY JOHNSON
CONTROLS

AC technician injured after explosion
at Kendall home

Fosfed: Aug 26, 2014 3:27 PM RDT
Updated: Qct 21, 2014 3:27 PM RDT

SOUTHWEST MIAMI-DADE, Fla. (W5WVN) -- An air conditioning
technician was injured after an explosion occurred while he was
working at a South Florida home, Monday.

Officials said the explosion happened just after 8 a.m_, when a
worker was servicing an AC unit near Southwest 144th Court and
85th Street in Kendall.

The homeowners said they were able to get help quickly from a police officer who lives next door.
"My wife heard the explosion,” said homeowner Luis. "She called 911 right away, and we have our
next door neighbaor, he's an officer. He gave me the first aid."

The technician suffered injuries to his hands.

Officials are investigating the cause of the blast.

Johnson yj)x(‘

Controls



Updated
May, 06 2015 16:42:00

B3pbiB raza — nornd 4yernosek B buH-LyoHre
[Monnuma paccnenyet B3pbIB rasa B ropoge Txy-Lay-Mort

Bun-AyoHr (VNS) — 1 yenoBek normd n ABoe TSXeno paHeHbl NpU B3pbIBE rasa YyTPOM B HOXKHOW
NPOBUHUMU BUH-[yoHr.

B3pbiB npousowen B 8 yTpa B KoMmnaHum «TaH-Hxa» B panoHe [Nxy-Txo ropoga Txy-Hay-Mor.
[1BOe TSXeno paHeHHbIX rocnntanm3anpoBaHbl B 605bHULY BuH-[yoHr.

MeCTHbIN XNUTesNb pacckasarn, YTo B3pbIB Oblfm MOLLHBbIM WU OCKOJSIKM fleTanu noBCloay, Bbi3BaB NaHUKY
MECTHBbIX XXUTEnew.

OanH MHCNEKTOP cKasarl, YTO NpudMHa B3pbiBa BO3MOXHO — HEOTCOPOXHAas 3anpaBKka rasa B
KoHOnuMoHep. — VNS

OOOOOOOOO
OOOOOOOO

[locneaHue
HOBOCTWU MO
BbeTHamy :

B3pbIB npounsoLuern
npu
HEOCTOPOXHOW
navike. [Jpyroro
B3pbIBa H6annoHa c
R-22 vnn
KOMrpeccopa He
6bino.
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Opyrasa aBapusa: gBoe NorMéLmnx npu B3pbiBe KOHANLUOHEpPA

Two die in reported ac explosion

Leave a Comment

HARE THIS ARTICLE JOIN OUR NEWSLETTER

CAMBODIA: Two ac engineers are said to
have been killed after an air conditioner

they were fixing reportedly exploded.

According to newspaper website reports,
the two victims in their 20s were called to
the Thai-owned Pailin Flamingo Casino
Hotel & Entertainment Complex on
Saturday to fix a number of faulty floor-
standing air conditioners.

Both employees of a Phnom-Penh-based
air conditioner repair company, the
Cambodia Daily reports that the men were
at work on one of the machines in a
covered courtyard at the casino when it
exploded. Both men are said to have

suffered severe burns. One died at the 7
scene, the other succumbed to his injuries on the way to a hospital. Johnson })X
Controls
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One Kafrul explosion victim dies

&y 2015-05-08 10:-17:55

Thereport24.com
Cormespondent, Dhaka:

One of the two workers
burnt in Thursday night's
gas cylinder explosion in
the capital city's Kairul has
died.

Mazmul Hossain, 30, who
susfained &1  percent
bumns, succumbed to
injuries at Dhaka Medical
College Hospital eardy on
Friday.

Medical officer of the hospitals bumn unit, Munni Momtaz, fold therepori2d.com Nazmul died around

0 0lam.

The 30-year-old, who hailed from Jessore, was a technician at the workshop in East Kazipara where the gas

cylinder of an air conditioner exploded, causing fire.

The other bum victim, Palash, was alzo said to be in a critical condition.

Another technician of the workshop, Ali Akbar, said the gas cylinder suddenly burst into flames with a bang

wibharn Blas—=rmd znd Balaeh wers vwemabimo o
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Ewe aBpua — 1 nornd, AoBoe paHeHbl NpU B3pbiBe KOHAUUNOHepa B N'ynwaHe
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CONTROLS

1 KILLED, 2 INJURED IN GULSHAN AC BLAST

1 killed, 2 injured in Gulshan AC blast

PeRwRTYY | B ] —
== . . = !‘ L~ .‘

Fire fighters recover the body of the victim who dies in an air conditioner blast of o 14-story hotel in Gulshan-2 of Dhaka on

Friday afternoon. Photo: Palash Khan
Orne person died and two others sustained serious injuries in an air conditioner blast of a 14-story hotel in
Gulshan-2 of Dhaka this afternoon.
The deceased was identified as Anwar Hossain, 25. The other injured could not be known immediately.
The blast took place around 3:15pm when the victim was working with a chiller of the air conditioner at 14-
floor of the hotel, our reporter said quoting Al Amin reservation in-charge of the hotel.
The injured were taken to Dhaka Medical College and Hospital.
Two co-workers were also sustained serious injured in the blast.

On information, police and fire fighters rushed to spot.

The AC exploded with huge cracking sound and destroyed windowpanes of a nearby house owned by the y
former communication Syed Abul Hossain. Johnson ) (‘

Talking to The Daily Star, Abul Hossain thought some miscreant for attacking his house with bomb. C t I
He said the 14-story hotel has been built in the residential area illegally. ontrois



TanHCTBEHHbIe B3pPbiBbl KOHOULNOHEPOB
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. [TocnegHue HOBOCTU No BbeTHamy :
M SterY 5_“"0““'5]5 ac explosions B3pbIB NPOM30LLEN MPW HEOCTOPOXHOM

| naiike. [pyroro B3pbiBa 6annoHa ¢ R-22
nnn Kkomnpeccopa He 6bIno.

Fostad 1z 2015 - Lagwre a Cormment

HARE THIS ARTICLE JOIN OUR NEWSLETTER

ASIA: Mystery surrounds 3 spats of
fatal asir~conditioning “explosions” in
South and South Esst Asis in recent
days.

Faollowing Coobng FPost reporis of the
deaths of two workers carmying out
regairs on air conditioners at 3 hoted in
Cambodia on Sunday May 3, reports
reach us from neighbouring Vistnam of
one death and two seqnous njuriss from
an ezxgplosion 3t 3n air conditoning
regair shogp threse days later in Thu Oau
Mot Cigy.

Reports from this more recent incident
on May § are confused but locals
regort a8 loud explosion. There is no
definitbwe indication as to any link
betwesn this incident and the
“explosion™. The wictims in Cambodiz Siock phoio
werg said to hswe suffered serous

bums, something not mentioned in the

Vietnam incident.

Howewer, 3 day later on Thursday May T in Bangladesh, another “explosion” inwolving an air conditioner in the ciy of
Chaka resulked i the death of one engineer and senocus burns fo another. One worker at the air conditioning
workshop in the Kazipara area of the city died in hospital on Friday moming after sustaming 0% burms in what has
been described as “an air conditioner gas cylinder explosion™. The desd man's colleague wiho was helping him with the
awr conditicner at the time sustained 25% bums. Another enginesr in the worlksshop told Thersport24 com that “the gas
cylinder suddenky burst imte flames with a3 bang™ while the o victims: were working on it.

& litle owver two wesks sarer up o five workers {some reporis say four, some say five) were admitted to Dhaka
. Medical College Hospital with 79%-30% burns after ancther sir conditioner was =s3id o hawve exploded in the Moghbazar
area of the city. The incident on April 20 was said o have acccumed while an air conditioning compressor was being

brazed. y)) (‘
The Cooling Post is aware of other similar, sometimes fatal, incidents — some in China . Many reports are confused JOhnson I

and, sometimes, contradictony and is is unclear whether there is any causal Enk baetwwesn the incidents. Contl-ols
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Anoth renglneer injured in ac “explosion”

Posted on Wednesday : 5 - Leaue a Comment

HARE THIS ARTICLE JOIN OUR NEWSLETTER

SPAIN: Another worker has been injured
after a reported air conditioning
explosion, this time in Spain.

An  engineser working on  an  air
conditioning unit on the roof of a
commercial office building in Los
Bermejales, Seville, suffered burns after
the unit reportedly exploded.

According to the Dianc de Sewilla,
emergency services were called to the |
Centro Indotorre on avenida del Reino |
Unido at around 10.00 local time.

The injuries were not reported to be
serious, the engineer suffering burns and
injuries as a result of the impact of
pieces of the air conditioner.

There were also unconfirmed reports some pieces of the air conditioner fell on and injured a pedestrian in the street
below.

One person died and two were seriously injured in Vietnam last Wednesday (May &) following a reported air
conditioning explosion. Just three days earlier, two workers had died after an air conditioner they were working on

“exploded” in Cambodia. The Cooling Post later uncovered reports that one man had died and one received serious
burns after a similar incident on May 7 in Bangladash.

There is currently nothing to link the incidents.

Johnson /))1((‘
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3anor ycnexa - o6y4yeHue E

OOOOOOOO

He pa3 TexXHUKM MCnonb3oBanm KUCnopoa Anga NnpoBepkn gasreHnd NnoTomMy YTto
KMCnopoa uMmerna nog pykou.

CrnuLLKOM MHOro aBapuii n3-3a becrne4yHoro noBeaeHns — kak Bo BbeTHame.
MHOro Hec4yacTHbIX cry4yaeB npu NageHnn ¢ BbICOTHI.

B3pbiBbl criyyatoTces kKak ¢ R22, R134a, tak n ¢ R407C TaK Kak B cucteme Obino
MHOro Bo3ayxa Ansg AOCTUXEeHUA nopora BocnjiaMmeHeHus rnpu NoBbILLEHHOM
OaBneHnn n Temnepartype.

Camas pacnpocTpaHeHHas npudnHa no)apa B KOHOULMOHEPE — HeJoCTaToOK
TeX00CNY>XMBaHNSA U OYUCTKM.

Johnson /))[
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OnacHble ycnoBust paboTbl
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NMpoune aBapum E

OOOOOOOOO
OOOOOOOO

HenpasunbHasa peakuums.
- BblAeprmBaHme BUNOK N3 PO3ETOK Korga npoTekaeT xfagareHT B MallMHHOM OTAeneHum

- TONbKO KBaNMULMPOBaHHbIM CneumanMcTam paspeLleHo BXoAMTb B MalUMHHOE OTAeneHne — nogobHo
MalUMHHOMY OTAEeneHnto NMdToB

- MalLUlMHHOE OoTAeJ1IeHne He CKIla 1 HE NMapKoBKa AJ1A4 aBTOMNOrpy34nkoB U ,D,pyr017| TEXHUKA
- MalLUMHHOE oTAeN1eHne N BEHTUINALUNOHHAA CMCTEeMa KOHOULUMOHEPa HeJlb3A CMelwnBaTb APYyr C APYyrom

- [OJMKHa BbITb cuctema ObHapy>XeHUs.

Johnson #j)
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ABapuy ¢ aMMUaKOM ‘: i
SABROE

OOOOOOOOO
OOOOOOOO

ABapun ¢ ammMmmakom oObI4HO peaku.

AmMunak ncrnonbsyetcs 6onee 150 neT n BO MHOMMX CTpaHax MMpa MMeeTcs B Hanuy4nm oOy4eHHbIN
nepcoHan.

TpeboBaHMs kK 0OY4YEHNIO XOPOLLO MHTErPUPOBAHbLI B OTPACib 1 NPUHATLI.

NmetlTca B HanuMuum ctangapThl M Npoueaypbl, KOTOPblE COBEPLUEHCTBYOTCS NpW NOABNEHUM HOBbIX
METO[OB.

TpeboBaHus no Th n cpeagcTea nHanBMayanbHOW 3aLlLUTbl UMEIOTCA B Npodaxe.

[Mpn HEO6XOAUMOCTM MOXHO HaHATb Ha PpaboTy KBANMMOULNPOBAHHLIX NHXEHEPOB N CBAPLUMKOB.

Johnson ﬂ))Z
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YTeuyka ammMmumaka Ha NnpoaoBOSILCTBEHHOM XONoAuUNIbHOM 3aBofe B
LLlaHxae, KHP

TenecHble NOBpeXAeHUS:

= 15 yenoBek norMbnu, 7 TAXXENo paHeHH.I. [ata: 13 aBrycta 2013

OnucaHue aBapuu:

= OnepaTop pasmMmopaxuBan Mopo3nnbHUK IQF B NOMELLEHN aMMUaYHOro
KoOMnpeccopa a5 NOBbILEHUA XNaaonpon3BoaANUTENbHOCTH.

= ['opsa4Ynn ammMmnayHbIn ra3 cMeLlancd C XUakuMm ammMmuakom B pesynbTtaTe
BHE3anHoOro yesenuyeHus rnpu rmgpoyaape.

= Heckonbko TOHH aMMMnaka BbITEKNTN U younmn paboymx B npon3BoaCTBEHHOM 30HE

6113 KOMNPECCOPHOW — OHU HE CMOTNK BbICTPO ybexaTb.
MPpUYUHBI:

= HenpaBunbHasa pasmopo3ska (He BbINUn XOnogHbIn ammmak B Tpybe).

= [1Noxo npuBapeHa KpbilKa K Tpybe.

= [1noxasa nnaHMpoBKa 3aBoaa.

= HepgocTtaTtouHoe ocBegomMneHune n obyvyeHme BpeMeHHoro paboyero.

YpoKM :

= CBapKy Tpybbl BLICOKOro AaBrneHns AOSMKEH BbINOMHATL KBannduumMpoBaHHbIN
paboymn n NocTasBLLUK.

. O6yqu|/|e onepartopos. The Cap off from the header
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OyeHb BaxHoe 3amMevyaHue!

Bbl HE MOXXeTe U He OOMKHbI YCTaHaBJ1MBaTb lMpaBuiia n perriameHTbl Ha OCHOBE
I'IpOI/ICLIJGCTBI/II7I, KOrga HapywarTCAd CTaHOapTbl U perfiaMeHThl.

Takvne npoucLLecTBUs Yalle ObiBalOT N3-3a YeNoBeYecKkoro gakTtopa.

Koraa rmaBHoW 3ab60TOM CTAHOBATCSA AEHbIN, 34paBblM CMbICIIOM NpeHebperatoT.

Johnson y})X{‘
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Bbixog CO, He Bbi3Ban neTtanbHbIX NOCNeaAcTBUMN

B 2010 n 2011 gBa npoucLuecTsma B AHIMNMN.
[TpynHON OKasanuncb KOMMSIEKTyLWMe getanmu
[TponsBoaunTESb NpU3Han, YTo bbbl NPobrieMbl C Ka4eCTBOM

[Mocne 4yero ObiNM CMOHTUPOBAaHbLI COTHU CUCTEM OE3 OCNOXHEHWUI

OOOOOOOOO
OOOOOOOO
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HioxaHbe rasoB — cmepTesnibHO onacHasi 3aBUCUMMOCTb g
PL| (
SABROE

BY JOHNSON
OOOOOOOO

CornacHo npaBUTESIbCTBEHHOMY MUCCrenoBaHUto, 52% NPUHATBIX Ha NeYeHne crny4vaen, CBA3aHHbIX C
BObIXxaHnem B 2008 6b1nn nauyneHTobl 18-29 net. 32% B Bo3pacTte 30-44 neT, 16% 45 net n ctapLue.
[MoTpebneHne kpaka, LSD, reponHa n PCP cpeaun B3pOCIbIX HUXE, YEM BAObIXaHMUE.

http://www.addictionsearch.com/treatment_blog/huffing-freon-is-a-deadly-addiction_81.html ¢/)
Johnson 1((‘

Controls



MpoucwecTBnA 6yayT cry4vyaTtbCs, HO MOXHO NONbITaTbLCA UX N3bexarTb E
SABROE

OOOOOOOOO
OOOOOOOO

EN 13313 onucbiBaeT ypoBeHb 0b6pa3oBaHUs 1 NpeaMeThl, KOTopble crieayeT u3yyartb.
YyebHble LeHTPbl U UHCTUTYTblI BO BCEM MUPE MOTYT NMpu3HaBaTb Nofy4YeHHbIE HaBbIKMW.

TexHMKN OomKHbl 0by4aTbCsa Kak MUHUMYM ODpaLleHUto C XnagareHTaMmun, ¢ KOTopbIMU UM NPeacToOUT
paboTtaTb.

CepBI/ICHbIe TEXHUKU, npuxogsdine rno Bbl30BY, AOJTXKHbl 3HATb oonbLie, YeM TEXHUKU-MOHTaXHUKN.

Tonbko Bbl MOXeTe ObiTb 00y4YeHbl OISt MPOBEPKM Ha YTEYKY.

Johnson ﬂ))Z
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Mpumep. Tabnuua A3. TpyObl, coeanHeHUs, KnanaHa ‘: i

OOOOOOOOO
OOOOOOOO

Table A.3 — Piping, joints and valves

Piping, joints and valves Tasks
[ -t
S 5 3| 4
& * =2 = = o | o
o ) o o £ c © £ o
c 2 = e | 5| S| 5| S| =
= O = ) e c | 2| 8 9
Description of tasks, see -E c S o = < T | S @ o =
Clause 3 Terms and definitions o | 2 = @ e | & s E 'E“ E 2| =
c|l g | &E|2|E|[%|2|2|S|=|E|3]|§
2 © © = o ) g ) 5 o o £
2o |v|E 5|8 5|5 2|85z
ola|ls|la|lo|lo|le|l|0o|6|al|lx|d
3.8 |39 (3.10|3.11 |3.12 (3.13(3.14|3.15|3.16|3.17(3.18(3.19|3.20
Skills to assess
Piping FO [ FO | FO | WK | WK | WK | WK | WK | WK | FO | WK | BA | FO
Joints FO [ FO | FO | WK | WK | WK | WK | WK | WK | FO | WK | FO | FO
Valves FO | FO | FO | FO | WK | WK | WK | WK [ WK | FO | WK
Thermal insulation FO | FO | FO | WK | WK | WK | WK | WK [ WK | WK | WK
Pipe supports FO | FO | FO | WK | WK [ WK | WK | WK | WK | WK | WK
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Bbibpockbl NH; B CLLA

33

Johnson Controls, Inc. —

MepepaboTka AomaluHel NTUUpl, Bbibpoc 185, 18,8%

OxnarkaeHHble CKNaabl M XpaHUnuwa, sbibpoc 184, 14,7%

MNepepaboTka mAca ¢ Tyww, Bbibpoc 95, 7,6%

Bbl6pocbl ammmaKka €

3aboit ckoTa (Kpome NTMLbl) BbIbpOC 94, 7,5%

Mpon3BOACTBO 3aMOPOKEHHbIX PPYKTOB, COKOB, 0BOLWEN. Bbibpoc 75, 6,0%

Mpoun3BOACTBO KNAKOrO MosoKa. Beibpoc 59, 4,7%

Mpon3BOACTBO MOPOXKEHOTO U XONI0AHbIX AecepToB. Beibpoc 56, 4,5%

Mpon3BOACTBO 3aMOPOKEHHOTO NPOA0BONLCTBUSA. Bbibpoc31, 2,5%

MpoM3BOACTBO MONOYHbIX NPOAYKTOB (6e3 3aMoposkeHHbIX). Bbibpoc30, 2,4%

Johnson //))X(
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[ NaBHbIE NCTOYHUKU yTe4eKk aMMinaka

34

Johnson Controls, Inc. —

g %?‘;, RMP Ammonia Refrigeration
| Reasons for Release (1994-2013)
300
700 %
600
500
400 371
300 243 »
200 I 1 183 133 . .
100 . . 353030 3
0 J - - = ] - p—
L2 X ﬁ_ < Cn £ < & L9 ( & 2
“c&é 4\@“0 '*':Si\ n“‘bé '«i’lﬁﬁ D@m %’3\& ¢§° &‘Fﬁ@ &“'é. Q@G é\-b“
> & o & & < o S & g
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&

1,253 Total Releases
AmmoNiA (T T SAFETY & TRAINING
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NCTOUHMKM yTedek ammmaka 1994-2013

T

E o

500
400
300
200

100

1,253 Total Releases

35 Johnson Controls, Inc. —

RMP Ammonia Refrigeration
Release Sources (1994-2013)

437

Valve

Piping Other Process Pump  Storage Joint  Transfer

Release Vessel Vessel Hose
Source

AMMONIA m SAFETY & TRAINING

Johnson ”jjl('
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BHyTPEHHMe N BHeWHUe NpnvinHbI

BY JOHNSON

CONTROLS

['vapoyaap

Kasutauyms

XMunyeckaa akTUBHOCTb

BHYTpeHHME NPUYUHbI

Jonrve nHTepBanbl Mexay
TEXOCMOTPAMM

MexaHnyecKas neperpyska

TepmanbHbIi cTpecc

HecoBmecTMmoCTb

MepBonpuYmHbI

MexaHun4yeckas neperpyska

Xummnyeckasa akTUBHOCTb

CepBucHble NpoLeaypbl

BHelHWe NpUYmHbI

HekomneTeHTHOCTb

Yenoseueckuii paktop

Koppo3susa

dpo3una

HesatAaHyTble 60TbI

TepmanbHasa ycTanocTb

KauvectBe CBapKu

Johnson ,/))X(‘
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OTKa3bl TEXHUKU MOryT UMeTb pPa3JfiniHbie NyTU N NPpUYNHLI

BY JOHNSON
CONTROLS

Bnyck Bo3ayxa

Koppo3sua

KOHCprKTMBHbIe HeAOCTaTKn

BHelwHee cobbiTUE

Ownbka yenoseka

Ypap

OTKa3bl TEXHUKHK

Mpumecn

HegocTatku TexobcnyknsaHua

neperpes

M36bITOYHOE AaBneHne

PaspyLlieHne KOHCTPYKUUK

BUbpauua

JedekT obopynoBaHus

Johnson ,/j)I(#
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Cneundmkaums Ha xnagareHT HY>KHOro KavyecTBa

Refrigerant grade

Max contamination | Max contamination | Minimum

Refrigerant Contaminant (%) ppm Purity
Ammonia 99,98
R-717 water 0,015 150

Oil 0,3

Non-condensables 0.2 ml/g
Propane 99,5
R-290 Water 10 mg kg™ 10

other gases 0,5

High boiling residue 0,01

Acidity 1
Iso-Buthane
R-600a Water 10 mg kg™ 10

other gases 0,5

High boiling residue 0,01

Acidity 1
Carbon dioxide 99,9
R-744 Water 0,001

High boiling residue 0,0005

Non-condensables 1,5

BY JOHNSON
CONTROLS
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KayecTBO XnagareHta — aMmmuak

OOOOOOOO

Ammonia Quality Specifications

Commercial grade Refrigeration grade

= Europe USA Europe
— Purity Wt% Minimum
n Water Wt% Macimum
| Inerts mL/g maximum
g Qil ppm by weight

¢ Not specified

Johnson /))1:

Controls



Yuctota n KayectBO aMMmaka

Purity (%) Grade

Commercial grade 99,5
Agricutural grade 99,7
Refrigerant grade 99,98
Technical Grade 99,98
Metallurgical grade 99,995
Research grade 99,999

Semiconductor 99,9999
High grade 99,99999

Johnson /))1:
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B npoaaxe eCtb noaaesibHbie XnagareHTbl

Table 1A Single Component FAuorocarbon Refrigerants and their Maximum Allowable Levels of Contaminants (continued) I
Reporting Units | TE=0CE | poypg E-116 R-123 R-124 B-125 B-13a | E-141b |
Sediion
CHARACTERISTICS :
Boiling Point' *C@ 101.3 kPa WA -388 -782 218 -12 -42.1 -24.1 31
Boiling Point Fangs' K WA =03 =03 =03 =03 =0.3 =03 %03
Critical Temperature' L NA ] 1a8 183.7 1223 (i 101.1 206.8
0-% - - 0-0.1ea
%:ﬁ Coatent % by meizht NA NA NiA R-123a+ Fﬁ? s NIA ;‘;_“{' 1 R-141.
F-113b - g R-141a
FAPOR PHASE CONTAMINANTS :
Air and Ocher Non-condensaties - t'-",':."’lﬁm 4 5.1 15 15 NA® 15 15 15 NAT
LIpUID PHASE CONTAAMMNANTS:
Watar ppm by weight 5.4 14 10 il 10 140 10 100
All Other Violarile Impnarities T Tow e ghit 51 5 0.5 0.5 0.5 0.3 0.5 0.e
Halpg=nated Unsanwrated Volatile Imporities ppo by weishi 511.2.1 440 40 440 a0 4 ﬁ:rm?;:-te‘ 40
High Boiling Feside by "Lﬁ“ W 5y 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Particudates Solids Pass ar Fad 5.9 maly | Veely | Wsedy | Wsaly | Usely ) Wesely | Usely
clean cleam clean clean clean C clean
. ppoa by weishi - -
Acidity as HOT) 5.7 1 1 1 1 1
i - Mo vighle | Movidhe | MNowvidhle | Mo vidhie | MNowisthie | Movidhble | No vishis
{hl Fazs or Fail i
onE S ’ ngicy | rwwdiry | oovidey | oewdiee | novidy | oowise | oo
Naofes:
1. Boiling points, boting pomt rangzes and critical temperatres, although not regered are provided for informational muposes. Fefrigerant data compiled from Fefprop 2.1,
2 SnceB-11, B-113, B-123, B-141k B-245fa and B-1233z4FE) have nommal beiling points near of above room tempsranre, non-condensatis determinations are not regered for thess
refrigeramis.
3. Pecopnired chloride level for passail is abot 3 ppm.
4. Up to 3000 ppm B-1234yT is acceptatia as a halogenated msatwated volatile impursty in B-134a
N/A Mot Applicable

FLOZ-00L QU YONY LS [HHY
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OOOOOOOO

BeHTnnauna pacumtaHa Ha HOpMarsibHYH aKCcnsyaTauuto
BeHTUNAUMA He cnpaBMUTCA C aHOMalbHOU YyTeYKoU
YacTb raza MOXeT NornoTUTbL BO34YLLHbIW CKpyDbep

B cnyyae cuctem G0NbLLION MOLLHOCTU CrieayeT yunTbiBaTh HanpaBreHne
rOCnoACTBYHOLLIErO BETpa

Boga n CO, Mmoryt noMo4b npu NOrnoLeHnm ammmaka
[Tpoyne xnagareHTbl MOXXHO BbIBECTU TONbKO Yepe3 BEHTUNALMIO

ToNbKO OQWH XNagareHT MOXHO BAbIXaTb OECKOHEYHO — YNTbIN aTMOCEPHbIN
BO34YyX Npu HOpMarnbHOM AaBneHUN Y MOBEPXHOCTH.

Johnson /))[
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Yro 6bLIBaeT Npu 3arpsA3HEHUN aMmmaka? =~
24 (
SABROE

BY JOHNSON
OOOOOOOO

Xnmunyeckme peakunn HOﬂ,eIZCTBy}OT Ha Kna n HagexXHOCTb U 3HAYUTEJIbHO COKPAaTAT CPOK 3KCIiliyataunmn
CNCTEMBbI.

B aMMumnayHbix cuctemax nony4yarTCAd pa3Hbl€ NOJINMeEpPHI, 3abuBatoLyme knanaHa u gaTymku JaBneHus u
TeMrepartypbl XifagareHta

HOB
bIn

oly
(1)
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What happens if the HFC is contaminated?

Bbicokaga Temnepartypa 1 Boga YCKOpsIoT peakuuto  obpasosaHme HF — JOMUHUPYIOLLYIO KUCIOTY B
cucrtemax Ha [ dY

TUnnyHbIN pe3yrnbTaTt OTIIOKEeHNE Meal Ha KllanaHax U noawnnHnKax

Scored/Copper Plated
Corrosion/Copper Plating

Suction Reed (micro)

Crank Shaft (loaded)

Johnson ﬂj)x(‘
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HoBble xnagareHTbl cnewar Ha NoMoLb

DuPont new ASHRAE
R404A XP40 R449A

XP10 R513A
R134a

Opteon yf R1234yf
R410A XL41 R454B
R22 DR-91 N/A
Honeywell

Performax R407F
RA04A N40 R448A

N13 RA450A
R134

34a Solstice ze R1234ze

R410A L41 R447A
R123/R245fa Solstice zd R1233zd
R22 N-20 N/A

i’

b

OOOOOOOO

Solstice® yf

Mg Solstice® ze

L
L. . =
""‘t..""'“ " Solstice® zd

Johnson /))[

Controls



NMocnepctBua BBoaa nepBbix DY

. others,
R134a (R404A other ref.|Soldering e.eg. POE

Dizziness 11 9 4 13
Diarrhoea 6 3) 1 3} 1
Vomiting 2 7 1 6
Cardiac
irregularities 2 4 0 6
Eczema, itching 3 2 0 3 3
other, e.g.
Headache 2 2 0 3

169 pecnoHgeHToB B [JaHun B 1998

BY JOHNSON
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Johnson /))1:

Controls



O IF'dY m npounx E

OOOOOOOOO
OOOOOOOO

HeT ctatnctukm npoucwiectsum ¢ 'Y NoToMy YTO permcTpupoBanmcb TONbLKO JieTasribHble Criyyau.
[MpouncwecTtsus ¢ PY 3avacTyro KrnaccndunumpyroT nog Apyron kateropum, Hanpumep, nageHue ¢
BbICOTbI.

Ha 3Ty TEMY HAlrMMcaHo MHOIoO cTaTewn 3a nocrnegHue rofdbl, HO OKOH4YaTenbHas KapTnHa BCE eLle HE
BbIPNCOBbLIBAETCA.

Mbl 3HaeM o0 neTanbHbIX UCXOAAX.
Mbl 3HaeM, YTO OHM CITy4atTCH, HO HE MOXXEM HaY4YMTbCS YeMY-HMOYOb.

Mol yntanum o netaneHbIX ncxogax B CMW, He nonyyas NonHOW KapTUHbI MPOUCXOOALErO.

Johnson ﬂ))Z
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HemMHoro ussectHo o LLiBeuyuun
SABROE

BY JOHNSON
CONTROLS

Accidents in Sweden registered after main cause for Air Cond ,
Refrigeration units and Heat Pumps 1986-2001

COverioad (of body part)
Harding

H=aboold

Machine, mowing cbiecl
Hilling & stakc otyject
Faling objects

Flying otiects
Exploson fire ale
Fallirg

Elesciric

Oithesr
Wrang oot seifing
WVeshicke aooident
Chemical compaurd

0,00 1,00 2,00 3.00 4,00 5,00 6,00

Number of accidents per year

4
Safety and Hazards in the Refrigeration Industry Johnson /})I('
Robert D Heap MBE, F Inst R Controls



INTERACT EDUCATING * ENGAGING » EMPOWERING

"Together we build the future"
Media Defined ) )

CONNECTING PEQPLE TO THEIR IMDUSTRIES THROUGH PUBLICATIONS, EXHIBITIONS, ONLINE & DIRECTORIES

Youl ars hefa: Home + Newe « RACA Hews « RACA . Infrior counterfet rehigerams cause thies falaliiss

Inferior counterfeit refrigerants cause three fatalities

uesday, 20 March 2012 09012 | Keabetzoe Matshadiso

A recent spate of exploding refrigerated containers has been
reported in Brazil, China and Vietnam. These explosions

BY JOHNSON
CONTROLS

have caused the deaths of several port workers and the
accidents have forced the grounding of thousands of
refrigersted contsiness by international shipping lines.

Pure R124a containing methyl chloride (R40), in & cocktail
refrigerant may be responsible for the explosions and the
deaths of the workers. According fo reports, the methyl
chloride contsined in the counterfeit refigerant blend,
reacted with the aluminium in the system, producing highly
inflammiable gases which are salf-igniting and explosive on
contact with air.

Besides the obvious safety risks, R40 has the following negsfive effects:

» Aftacks plastics and damages compressor hoses

» Synthetic Polyol ester oil is emulsified by the reaction and splits info its component materisls
» It is not compatible with metals and can cause pit comosion.

A leading international compressor manufacturer has named methyl chlonide as a constituent in fake refrigerants
which has been responsible for an increasing number of compressor breakdowns. Unsure whether there is & link
between the fatalities and the compressor breakdowns, they have identified the bogus R134a refrigerant consists
mainly of R:22, R30, R40 (methyl chioride) and R1420.

A-GAS once again urges all refrigerant users to purchase from reputable suppliers and insist on cerfificates of
analysis /conformance with these purchases, so as to ensure first and foremost their safety and secondly that the
products are indeed what is being paid forl

This should go a long way in minimising any local incidents such as those which have occurred elsewhere in the
world. We are aware that this dangerous cocktsil has surfaced locally so we caution all refrigerant users to be
extremely careful when sourcing refrigerant.

HeKOTOpre nponuclecTBunA 1N netaribHble Clty4au
Bbl3BaHbl CMECAMU, CoaepXalnMu XJ'IOpI/ICTbII7I MeTUun
(R-40)

ITN cmecun npoaAakoT Ha BCEX PbIHKAX U AlnAd BCEX CUCTEM

B Oonblwunx cuctemax ¢ HedonbLWMM KOJTM4YEeCTBOM
antoMMHUEBBLIX AeTanen B CUCTEME NnosBNaAeTcs
6enbin NOPOLLOK

B MoOOUnNbHbLIX cuctemax ¢ 0onbLUIUM KONMMYEeCTBOM
antoMUHUEBBIX AeTaneun cny4yarTcs CUSTbHbIE
B3pPbIBbI.
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Copepxute obopyaoBaHue B XOpoLUEeM COCTOSHUN — 3TO HenJsioxasas MHBeCTULMUA v
SABﬁE

CCCCCCCC

‘ Inspection P
D ‘ Confidence ‘
Integrity .
Fatigue Responsabilities ‘
Creep \ People | Education \
Damage o R
Corrosion - Management ‘
Deterioation | Consequences }—.
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BaxHbl o6pa3oBaHuMe U nepenoaroToBka

4yTO KO
noxa3b|BaeT, S
no l'lpVI‘IVIHe aHOMaﬂbHOFO cOoCTOA

ragneT 40% v BbIWE-

Ref: “Det Norske Veritas Ltd for
The Health and Safety
Executive”

CCCCCCCC
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Be3onacHocTb — 06pa3 X1U3HU U MbILLEHUS ‘:i

OOOOOOOOO
OOOOOOOO

BesonacHOCTb AoMmKkHa cTaTb YacTbio NONUTUKUA OUPMbI CBEPXY BHU3
MeHeoKMEeHT A0oMmKeH CoOCpeaoTouMTbLCS Ha noaaepKaHmum 6ecnacHOCTM Ha BCEXX YPOBHSIX

BesonacHocTb AomkHa ObITb B OCHOBE BCEro YTO Bbl AenaeTe U AymaeTe

HauynHatb Hago ¢ ISO-18000 4. 1&2

Johnson ﬂ))Z
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Conclusions
BbiBoAbI

BY JOHNSON
OOOOOOOO

Co Bcemu xnagareHTamu criegyeTt obpallaTbCs C y4ETOM NX CBOUCTB
B HekoTopble TOKCUYHbI

@ OrHeonacHbl

® U 10, n gpyroe

B O6pa3syloT TOKCUMYHbIE NPOAYKTbI pacnaga npu HarpesaHum

Bce cuctembl HVAC&R cnepyet obcnyxusatb paau:

M ©Oes3onacHoCTU

B 3pdeKkTMBHOCTHU

" wyma
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BbiBoAbI E

BY JOHNSON
OOOOOOOO

- HeT bonee Be3onacHbIX XnNagareHToB YeM apyrue

- 6e3onacHOCTb HENPEPbLIBHbIN MPoLIeCC

- NpoucwecTsus ByayT criydaTbCH, HO Mbl MOXXEM CMSAMHUTL UX NOCNEeacTBUS

- 06y4yeHne n 06HOBMNEHME XNIHEHHO BaXKHO ANS1 NPUBUBAHNSA NPaBUIibHbIX NPUBLIYEK 1 NpoLeayp

- BesonacHoCcTb MPMbl HAYUMHAETCHA CBEPXY — 6€3 BHUMaHNSA CO CTOPOHbI ANPEKLNU HNYETO HE MOMNY4YMUTCS

- €CTb CTaHAapThl, PYKOBOACTBA U pernameHTbl, KOTOpble MOMOryT NPeaoTBPaTUTb CaMble CTpallHble
aBapum

- BHEpEHME cnnammn HadanbctBa — obecneuunt cobnogeHne

- MECTHbIE cUCTEMbl 6e30nacHoOCTU U opraHm3auunda nomoryt "AMeHEeHUKO KyJbTYypbl BMECTE C
MEeHEeO>XMEHTOM

XoTa TexobcnyxuBaHue Bbi3biBaeT aBapum, 6e3 Hero aBapmm u

AO>Kapbl CJ'IyLIaPOTCFI YHalle.
Johnson #j)[
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Bbl nmeeTe npaBo Ha be3onacHoe paboyee MecCTo.

Source: www.osha.gov
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