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Mepen npoBefeHMEM MOHTaXa 1 MCMOfb30BAHNEM KOMMPECcopa NpoyTuTe JaHHoe
PYKOBOACTBO, YTOObI n3bexaTb HegopasyMeHun 1 noBpexaeHuin. HesepHoie
MOHTaX 1 UCNonb3oBaHWe KOMNpeccopa MOryT MPUBECTYU K TSHKENbIM TpaBMaM Uim

CMepTH.

CobnitoganTte ykasaHus no TexHuke 6e30nacHoOCTU, NpUBEeAEHHbIE B JAHHOW

MHCTPYKUKNA.

MepenaiTe gaHHOE PYKOBOACTBO BMECTE C YCTAHOBKOW, B KOTOPYHO BCTPOEH

KOMMPECCOpP, KOHEYHbLIM 3aKa34mKaM.
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1.1 O603Ha4YeHune yKkazaHUM No TeEXHUKe 6e3onacHOCTM:

OHa npuBegeT K CMepTesibHOMY Ucxoay Unu TaxenbiMm

c OMNACHOCTb OnacHas cuTyauus, ecnm ee He NpeAoTBpaTUTb, TO

TpaBMam.

NPEAYNPE-
XOEHUE

OnacHas cutyauusa, ecnu ee He npefoTBpPaTUTb, TO
OHa MOXeT NpnBecTn K CMepTeNibHOMY ucxoay nnm
TAXenbIM TpaBMaMm.

BO3MOXHbI NOBpeXaeHna cpe.quﬁ M NErKOW TSHKECTM.

c OCTOPOXXHO OnacHas cuTyauus, ecnu ee He NpefoTBPaTUTb, TO

TO BO3MOXEH MaTepMaanblﬁ yu.|ep6.

c BHUMAHUE OnacHasa cutyaumsi, ecnv ee He NpefoTBPaTUTb,

NH®OPMA-
LunA

BaxHas MHpopmaumsa Unu pekoMeHgaumm no obnerye-

HUIO paboThl.

1.2 Heobxogumas kBanucukauus nepcoHana

MPEOYIMNPE- HepoctatoyHaa kKBanudgpukauma mnepcoHana MoXxeTt

XIOEHUE

NpMBECTM K HECYACTHbIM CIly4yasiM C Cepbe3HbIMMU
TpaBMaMuM MNU K cmepTenibHOMYy wucxopy. Moatomy
paboTbl Ha KOMNpeccope MOXeT NPOBOAUTb TONbLKO
nepcoHan, obnagarowuii COOTBETCTBYHOLLEN KBanu-
cukaumen:

* Hanpvmep crneuuanyicT no XornoauSibHbIM YCTaHOBKaM,
MEeXaHMK-3MEeKTPOHLLMK XOSloaunbHOro 06opyaoBaHus.
cneumnanucTbl C NoXoXuM oBpasoBaHMEM, CroCoBHbIe
BbINOSIHATL MOHTAX, YCTaHOBKY, TeXHUYeckoe o6cCry-
XMUBaAHME M PEMOHT XOMOAMIBbHON TEXHUKU U TEXHUKM
KOHAMLMOHMPOBaHKSA Bo3ayxa. HeobxoamMmo oueHnBaTh
BbIMOMHSAEMble PaboThbl U BbIABNATL BO3MOXHbIE Onac-
HOCTMW.

96416-06.2017-DGbFEIRu



96416-06.2017-DGbFEIRu

1.3 YKasaHusi No TeXxHUKe 6e30nacHoOCTH

MPEQYMNPE- UmeeTcsa onacHOCTb HECYACTHOrO cny4as.

XXOEHUE XonoaunbHble KOMMpPeccopbl B paboyeM COCTOAHUMN
HaxoasTcs noA AaBrieHMeM, NO3TOMy NMpY 3KcnnyaTauum
KOMNpPeccopoB HeobXoaAnMO ObITh NpeaenbHO BHUMa-
TeNbHbLIM M OCTOPOXKHbIM.

U306bITOYHOE faBrneHue He JOMKHO NpeBbIWaTh MaKCcu-
ManbHO [ONYCTMMOE 3HaYeHue Aaxe B LeNnsiX NPOBepKu.

OnacHocTb Bo3ropaHus!

- B cOOTBETCTBUM C YCIIOBUSIMU IKCNIyaTauum
TemMnepaTtypa NnoBepXHOCTU MOXeT AOCTUraTh BbllLe
60°C Ha cTopoHe HarHeTaHusi u Huxe 0°C Ha cTo
poHe BcacbIBaHUS.

- HenpemeHHO n3beraiiTe KOHTaKTa C XfagareHToM.
Mpu KoHTaKTe ¢ xnafgareHTOM MOryT BO3HUKHYTb
TshKeNble 0XXOrM U NoBpeXAEHUsI KOXKHOrO NOKPOBa.

1.4 Ucnonb3oBaHue NO Ha3HA4YeHUIO

MPEAOYMNPE- 3anpeliaetca Ucnonb30BaTb KOMMNPECcop BO
XOEHUE B3pbIBOONAaCHbIX 30Hax!

B [gaHHOMW WMHCTPYKUMM MO MOHTaxy OMUCaHbl Ha3BaHHble KOMMPECCOopbl B
cTaHpapTHou Bepcun npoussoactBa dumpmbl GEA. XonoaunbHble KoMnpeccopbl
npomssoactea GEA npegHasHayeHbl ANs YCTaHOBKM B MalUMHHOe obopydoBaHue (B
npenenax EC cornacHo aupektueam EC no mawmHHomy obopynosanuto 2006/42/EC,
no HanopHoMy obopynoBaxuto 2014/68/EU).

BBoga B akcnnyaTaumio paspeLlaeTcs Tonbko B TOM Cryvae, eCri MOHTaX KoMrpec-
COpPOB BbINOMHEH B COOTBETCTBUU C AaHHbIM PYKOBOZCTBOM, @ YCTaHOBKA, B KOTOPYHO
MHTErpMpoBaHbl KOMMPECCOPbI, NMPOBEPEHa 1 MNpUHsITa B 3KCNyaTauuto ¢ cobnioge-
HMEeM BCeX 3aKoHoAaTENbHbIX NPEANUCaHWA.

KOMFIpeCCOp npeaHasHa4veH ana Ucnonb3oBaHUA B XONOAUIbHbBIX YCTaHOBKaX npu
cobnioaeHumn rpaHul npeaerbHbIX 3HaYEHUN.

[lonyckaeTcs MCnonb3oBaHue XnagareHToB, ykasaHHbIX B JaHHOM pPyKOBOACTBE.
Opyroe ucnonb3oBaHWe KOMNpeccopa HeJoNyCcTUMO!




2| OnucaHve nsgenus

2.1 KpaTtkoe onucaHue

e HG44e: NonyrepMeTnyHbIN YeTbIpeXUUNMHOPOBbIN MOPLUHEBON KOMMPECCOP C
ABuUrateneM ¢ oxnaxgeHnem BcacbiBaeMbIM ra3oMm.
e HG56e: [MonyrepMeTnyHbIN LWeCTULMIMHAPOBLINA NOPLLUHEBOW KOMNPECCOp C ABuUraTe
neM ¢ OXNax/aeHeM BcacbiBaeMbIM rasom
e OnTMmManbHasi obnacTtb MPUMEHEHNS: CTaHAAPTHOE OXNaXAeHWe N KOHANLMO-
HMpOBaHWe.

KnemmHas kopobka

TpaHCcnopTMpPOBOYHas

netns
KnanaHHas gocka KpbliLka
uunuHapa
MacnsHbin
Hacoc drpmeHHas
Tabnuuka
CmoTtpoBoe
CTEeKno
Puc. 1 HG44e MacrnsiHomncu
cTeMbI
3anopHsbIn
BEHTUIMb
3anopHkIin
BCachbl-
BaoLLNI
BEHTUIb

YacTtb
npveoaa

MoTtopHas
YyacTb

Puc. 2

Pa3mepbl 1 nogkntoyeHns npmeedeHsl B pasaene 10
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2.2 ®upmeHHas Tabnuyka (npumep)

[/~ = s\ GEA Bock GmbH € E
[y 72636 Frickenhausen, Germany
1—F Typ: HGX44e/770-4 S 380-420 V Y/YY 3. 50HZ § g
2—3 Nr.: AV12345A001 n__ :1450 min" Vi : 67,0 m*/h §— 8
3§ Ims: 350A 440-480 V Y/YY 3. 60HZ | 9
4—F Took. Y:101A YY:174A n__ :1740 min"' Vs : 80,4 m'/h §—11
5 A P e :ND(LP)/ HD(HP)=19/28 bar | IP65 O SE 55 12
Puc. 3
1 O603HavyeHne Tna 6  Hanpspkenwe, nepekntoyeHme,
2 Newuspenus yacrtoTa
3 MaKciManbHblit paboumit Tok 7 HomuHanbHas yactota Bpau.l,eHVIFI} 50 Hz
4 TlyckoBoil TOK (poTop 3abrokMpoBaH) 8  Pabounii 06bem
Y: Obmortka 1 9  HanpspkeHwe, nepekmntoyeHme,
YY: Obmotka 1 1 2 yacroTa }60 Hz
5  ND (LP): makc. gonyctumoe u3bbitouHoe 10 HomuHanbHas yacToTa BpalleHns
[aBneHue 11 Paboumit 0bbem
CTOPOHA HU3KOTO AABNEHNS 12 Mapka macna, 3anmuToro Ha 3aBoje

HD (HP): makc. fonycTumoe n3bbiTouHoe 13

[aBneHne
CTOPOHA BbICOKOrO AaBMEHs

CoGntoganTe rpadvk npegenbHbIX

3Ha4YeHUI ucnonb3oBaHUA!

2.3 MapkupoBkKa (npumep)

HG X 44e/770-4S

CreneHb 3aLLuTbl KIIEMMHOW KOPODKH
OnekTpuyeckoe AONONHUTENbLHOE
ob6opyaoBaHNe MOXET U3MEHUTL CTe-
neHb 3awuTbl IP!

BapuaHT asuratens 3)

KonunuyecTBo nontocos

Pabounin 06bem

Mopenb e

KonnyecTso LMnnHApoB

KOHCTPYKTVBHBIV pasmep

3anpaska mMacrnom 2)

KoHCTpyKTUBHbIA pag ")

1) HG - Hermetic Gas-Cooled (c oxnaxzneHvnem BcacbiBaeMbIM rasom)

2) X -

3anuBka macna Ha OCHOBE CMOXHbIX acupoB (xnagareHT HKWF,

Hanpumep R134a, R404A/R507, R407C, R407F)

3 S-

6oree MOLLHbIA ABUraTenb, HanpumMmep, npu npuMmeHeHnn KoHgmunoHepa




3.1 XnapareHT

e HFKW /HFC:

e (H)FCKW / (H)CFC:
3.2 3anpaBka macrnom

R134a, R404A/R507, R407C, R407F
R22

¢ Ha 3aBo/le KOMMNPEeCcCcopbl 3arnosHATCA MaciioM criefyroLmnX Mapok:
- ana R134a, R404A/R507, R407C, R407F  FUCHS Reniso Triton SE 55

- ana R22

FUCHS Reniso SP 46

Komnpeccopsbl ¢ 3an1Bkov Macrna Ha ocHoBe cnoxHbIx acupos (FUCHS Reniso
Triton SE 55) 0603Ha4eHbl cMMBONIOM X Ha MapkupoBke (Hanpumep HGX44e/770-4).

WHDOPMA-
117)7]

[na posanpaBku pekoMeHAYyITCA NnpuBeAeHHbIe Bblille
copTta macna. AnsrepHaTMBHbIe COpTa Macna: CM.
Ta6nuuy CMa304HbIX MaTepuanos, pasgen 7.5

c BHUMAHUE

Macno gomkHO HaxoauTbLCA
Ha ypoBHe, JOCTYNHOM Ans
BU3yaNbHON NPOBEPKU Yepes 1,6 Lir.
N30bITOK ypoBeHk

CMOTPOBOE CTEeKIO. Macna HG56e
WIU HeloCTaToOK Macna MoXeT 7

NpPVBECTU K Cepbe3HbIM No-
BpexaeHusiM Komnpeccopal

Makc.

3.3 lMpepenbHbIe 3Ha4YeHUS UCMONb30BaHUSA

c BHUMAHUE

Pexxum paboTbl kOMNpeccopa BO3MOXEH B pamMKax Aua-
rpaMmbl NnpegenbHbIX 3Ha4eHU. CobniopaniTe 3Ha4YeHUA
noBepx-HocTeW. MpepenbHbIe AMana3oHbl He JOMKHbI
BbIOMpaTbLCA Kak pacyeTHasa ToO4Ka UMK TOYKa HenpepbIB-
HOM paboThl.

- [lonyctumas Temnepatypa okpyxatoieit cpeabl ot -20 °C go +60 °C

- Makc. ponycTmas Temneparypa B koHue cxatus 140°C.

- Makc. ponyctumas yactora BKIHOYEHUN 12x /u.

- MuHumanbHoe 3anasgbiBaHue 3 MUH. [lomkeH ObITb JOCTUT-
HYT CTaOWUNbHBIV PEeXUM (HenpepbIBHas aKkcnnyarauus).

Mpu paboTe c AONONHUTENBHBLIM OXNAXAEHUEM:

- Ucnonb3ayiTte ToNbKO TePMUYECKM BbICOKOAKTUBHbLIE Macna.

- CnepyeT n3berartb ANMTENbLHOM 3KCNyaTaumm komnpeccopa
B NpeAenbHOM AuanasoHe.

Mpu paboTe ¢ perynsaTopom Npou3BOAUTENILHOCTHU:

- Pexum AnuTenbHoW aKkcnnyaTtauuu ¢ 3aAeiiCTBOBAHHbIM
perynsTopom Npov3BOAUTENbLHOCTU HEAONMYCTUM U MOXET
NPUBECTM K NOBPEXAEHMAM KOMMpeccopa.

- B npegenbHoM AuanasoHe nNpu onpefenieHHbIX YCHOBUSX
TpebyeTcsi yMeHbLUEHWE UMW UHAMBUAYaNbHasa HacTpolika
neperpeBa BcaCblBaeMoro rasa.

- C 3apencTBOBaHHbLIM PErynfAiTOPOM NPON3BOAUTENLHOCTH
CKOpPOCTb ra3a B YCTaHOBKe MpU onpepeneHHbIX
obcTosiITENbCTBAaX MOXET ObITb HeAOCTaTOYHOM AN
TPaHCMOPTMPOBKMN Macrna K KOMNpeccopy.

Mpu pabote c npeobpa3oBaTenem YacToThbI:

- MakcumanbHoe notpe6reHne Toka U MOLYHOCTM He [JOMMKHO
npeBbiwaTbes. [MpyupaboTe 3anpeaenamm 4acToTbl CETU TPaHULIbI
MCMOMb30BaHUA MOTYT BbITb YMEHbLLEHbI.
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3| O6nactu npumeHeHus

c BHUMAHUE

Mpu pabote B AMana3oHe NOHWXEHHOro AaBNEHUA Cylue-
CTBYeT NMacHOCTb MonajaHusi Bo3gyxa Ha CTOPOHY Bca-
CbiBaHMA. JTO MOXET BbI3BaTb XWMMUYECKME peaKLuu,

NoBbIlWEHNe [aBMEeHNs B KOHAEHCATOPE U MOBbLILWEHHYIO
Temneparypy cxartoro rasa. M3beraite nonagaHus Bo3ay-
xa B cuctemy!

HeorpaHnyeHHast
obnactb NpUMeHeHUs

[ononHutensHoe oxnaxgatowiee
CPenCTBO WUIN NOHUXEHHas

t.(°C)
20
8240
70
At, <20K
60
5 R134a
. ]
30
t,+20°C [ﬁ
20
P-305 -20 -10 0 1q2l5 20 0 3 t,(°C)
uc. q
NN
" [ ]
5560
50
At, <20K )
40
R404A/R507
30
1,+20°C
20 L]
50, 40 -30 -20 -10 0,10 (0
Puc. 6
70
86
60
50
40 R2
1,+20°C
20 .
40 o 30 -20 0 0 10, 20 4(0)
Puc. 7

TeMmneparypa BCacblBaeMoro rasa

[lononHuTensHoe oxnaxaatoLee
YCTPOVICTBO U NOHWXEHHAs Temne-
paTypa BcacbiBaemoro raa

BapuaHT asuratens -S-
(6onee MOLLHBIV ABUraTenb)

to Temneparypa kunenus (°C)
¢ Kputnyeckas Temneparypa (°C)

Aty Meperpes BcackiBaemoro rasa (K)

toh Temneparypa BcacsiBaemoro rasa (°C)

Makc. ponyctmoe n3dbiTouHoe
(LP/HP)": 19/28 6ap

" LP = HM3Koe JaBneHve
HP = BbicOkui Hanop

MapameTpbl gns Apyrux
Auana3oHOB No 3anpocy
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3| O6nactu npumeHeHus

t.(°C)

70
61 80
50
40
30

20

-30 20 -10 0 10
Puc. 8

-25 -5 12,5

20 1,(°C)

R407

1,+20°C

HeorpaHnyeHHas
0bnactb NpUMeHeHus

[ononHuTenbHoe oxnaxaaloLlee
CPELCTBO MM MOHWKEHHAS
Temnepartypa BCacblBaeMoro rasa

XY Verponcrso w ossomennan reune-
paTtypa BcacbiBaeMOro rasa

BapwaHT gsurarens -S-
(6onee MOLLHbI ABUraTenb)

ty Temnepartypa kunenus (°C)
t.  Kputnyeckas temneparypa (°C)
Aty Meperpes BcacsiBaemoro rasa (K)
toh Temneparypa BcackiBaemoro rasa (°C)

20 1,(°0)

Makc. gonycTMmoe M36bITo4HOoe
(LP/HP)": 19/28 6ap

" LP = Hu3koe OaBneHue
HP = BbICOKMiA Hanop

MapameTpbl Ansa apyrux
AunanasoHoB Mo 3anpocy
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UHDPOPMA-
® %

HoBble koMnpeccopbl Ha 3aBOAe 3anoNHATCA 3aWUTHBLIM
rasom (3 6ap, a3or). NogaepkmBaTe 3TO HaNoNMHeHWe
3aLWMTHBIM ra3oM B KOMMpeccope Kak MOXHO AorbLue, He
ponyckanTe nonagaHus Bo3ayxa B KOMnpeccop.
MpoBepLTe kOMNpeccop Ha OTCYTCTBUE MOBPEXAEHUN NpU
TPaHCNOPTUPOBKe Nepes Havyanom pabor.

4.1 XpaHeHue v TpaHcn

M
J

4.2 YcTtaHOBKa

OpTUpOBKA

XpaHeHue npu Temneparype ot (-30 °C) go (+70 °C), makcumans-
Has JonycTMMas OTHOCUTENbHAs BNaxHOCTb Bodayxa oT 10 % fo
95 %, 6e3 0bpa3oBaHusi KOHAEHCaTa.

He cnepyeT XpaHuTb B KOPPOAMPYHOLLEN, CMNaMEHSIOLWENCs cpe-
[e, a Takxe B cpefie ¢ 6onbLunM cofepXkaHnem Nbiu Uiv napos.

Mcnonb3ynTe TpaHCNOPTUPOBOYHYHO NETHO.
He nogHumaiite Bpy4YHyto!
Mcnonb3yiiTe NogbEMHbIN MexaHu3m!

c BHUMAHUE

He ponyckaeTcs xpaHeHMe KoMnpeccopa C HaBeCHbIM
obopyaoBaHueM (TakKMM Kak KpenneHusa pna  Tpyo,
DONOJSIHUTeNbHbIe arperaTbl, KpenexHble getanu u 1.4.)!

%z:é .

<>

lMnowaaka, Ha KOTOPOIA YCTaHOBMEH KOMMPECCOP, AOMMKHA ObITb AOCTa-
TO4HO BonbLLON ANs NpoBeAeHUst paboT No TexHu4eckomy obcnyxwea-
HUI0.

lMpenycMoTpUTe BEHTUNSLMIO KOMMpeccopa.

He akcnnyatupyiTte B KOPPOAMPYIOLLEN, BOCTIIAMEHSIOLLENCS cpefe, a
Takke B cpeae ¢ bonbLuMM cogepkaH1em Nbiny Unu Napos.

YcTaHoBKa Ha POBHYI0 NOBEPXHOCTb MMM paMy C AOCTATOMHON HecyLLeit
CnocoBHOCTBI0. YCTaHOBKA B HAKMOHHOM MOMOXEHUW TOMBKO Nocne
COTNacoBaHus C MPOM3BOAUTENEM.

OTzenbHbIA KOMNPECCOP YCTaHaBNMBAETCS MPENUMYLLECTBEHHO Ha BUGPO-
racuTene u3 NPOPE3VHEHHOTO MaTepuana

lMoakntoyeHne ABYX 1 6onee KOMMNPECCOPOB Ha KECTKON NOBEPXHOCTH.

ConHuesalwuTHbIii kpem: Ecnv KoMnpeccop YCTaHOBIEH HA OTKPLITOM
BO34YXe, OH JOmKeH GbiTb 3aLLMLLEH OT NPSMbIX CONHEYHbIX MyYen.

1
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4.3 CoeauHeHus Tpy6
c BHUMAHUE Bo3MOXHbI noBpexaeHus.

MeperpeB MoXeT Bbi3BaTb NOBpPEXAEHNE BEHTUNA.

Mpwu naitke cHUMUTE NaTPy6OK ¢ BeHTUNA. BoinonHante
nanKy TONbKO C 3alMUTHbIM ra3oM, YToObI NPefoTBPaTUTL
oKucrneHue (OKanuHy).

® CoeAnHUTEeNbHbIe 3neMeHTbl TPY6 obnaaatoT CTyneH4aTbiM
BHYTPEHHMM AuameTpoM, Takum obpasom, Tpybbl MOXHO
1cnonb30BaTh B TPAAVLMOHHBIX MUMITMMETPOBBIX U AONMOBbBIX
pa3mepax.

® [lnameTpbl NOACOEAUHEHUSA 3aNOPHbIX BEHTUNEN
npegHasHayeHbl 415 Makc. MOLLHOCTM KoMnpeccopa.

Puc. 10: ctynen- Tpebyemoe nonepe4Hoe ceyeHne TPy6bl Heo6xoaMMO
YaTblil BHYTPEHHUI noporHaTb nop npovsBoAuTenbLHOCTL. To xe camoe
avametp KacaeTcsi o6paTHbIX BEHTUNEMN.

4.4 Tpy6onpoBoabl

e TpyGonpoBoab! 1 KOMMNOHEHTbI YCTAaHOBKM AOIMKHbI ObITb YACTBIMU U CyXMMW BHYTPU,
6e3 oKkanuHbl, METaNMYECcKnX CTPYXeK, CNos pxaB4uHbl U pocdaTHON NMAEHKN.
Mcnonb3yinTe TonbKo repMeTUYHO 3aKpbITbie TPyObl.

¢ [IpoknagbiBante Tpybonposodbl Hagnexalmm obpasom. YTobbl NpegoTBpaTtuThb
OMacHOCTb MOSIBNIEHNS TPELLMH 1 pa3pbiBOB TPyOONPOBOAOB OT CUIbHOW BUBpaLumm,
ncnonb3ynTe NoAxXoAsLne racutenu konebaHmn.

e ObecneybTe COOTBETCTBYHLLMIA OTBOA Macra.

¢ MyHMMU3NpynTe nageHvie AaBneHns.

4.5 Mpoknagka BcacbiBaloLero U HanopHoro Tpy6onposoaa

BHUMAHUE Tpoknagka Tpy6 HeHaanexawum oOpa3oM MOXET nmpuee-
CTU K TPELMHaM U pa3pbiBaM, YTO MOXET CTaTb NMPUYMHON
yTeYKu XnagareHra.

uuna Horo Tpy6onpoBoaa HenocpeaCTBEHHO Nocrie KoMnpec-
copa KpaiiHe BaxkHa Ans obecrneyeHus NIaBHOCTU Xoaa
1 BUGPALMOHHBLIX XapaKTepUCTUK CUCTEMDbI.

@ WH®OPMA- T[lpaBunbHas npoknagka BcacbiBaroLen IMHUU U Hanop-
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4| MoHTaXx KoMmnpeccopa

[encTByeT NnpaBuno:
nepBbIi y4acToK TPyObl OT 3aNOPHOro BEHTUNS BCeraa NpoknafbiBaTe No Hanpas-
INeH1Io BHU3 U NapansnenbHO NPUBOAHOMY Bany.

= cTabunbHas
KaK MOXHO Kopouye TOUKa onopbl
Puc.11
a) [Ina HG44e npomexyTouHbIM doriaHuem (Bbicota 27 MM) &
OMUMOHanbLHO, Art-Nr. 81194, .‘-’
C nomoLLbI0 3TOTO MPOMEXYTOYHOTO doriaHLLi@ MOXHO MPONOXNUTL
TNIVHUIO [aBreHns HENOCPEACTBEHHO OT KranaHa BfeBo unm
BMpaso.

4.6 YnpaBneHue 3anopHbIMW BEHTUNAMU

o [lepen TeM Kak OTKpbITb UK 3aKPbITb 3aNOpHbIi BEHTUIb, OCMabbTe YNIOTHAIOLLYIO
NPOKMaaKy KnanaHHoro WNUHAENs NpMMepHo Ha % NOBOpOTa NPOTUB YaCOBOW CTPENKM.

o [locne BbINOMHEHUs OMepaLym C 3anopHbIM BEHTUIEM CHOBA 3aTAHUTE YNIOTHSIOLLYHO
NPOKMaaKy KnanaHHoro WNUHAENs Mo YacoBoi CTperke.
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4.7 TpvHUUN gencTBUA GNOKMpPYEMbIX COeAMHUTENbBHBIX 3NIEMEHTOB AN npoBeaeHus TO

CoeaunHeHue He 6ro-
Kupyertcs

CoeauHenue ana TO
3aKPbLITO

CoepuHeHune CoenuHeHue Tpy6

nepekpbITo

WnuHpens

OTKpLITME 3aNOPHOTO BEHTUNIA: Komnpeccop Puc. 14
LnMHaenb: NoBepHyTh BNEBO (MPOTUB YacOBOWN CTPENKM) A0 ynopa.

—> 3anopHbIn BEHTUMb NOMHOCTbLIO OTKPbIT/coeanHerne ans TO 3aKkpbITo.

[ns 3alWnTHBIX YCTPOWNCTB NpeayCcMOTPEHO HEGMOKMPYeMOoe COEAVNHEHNE.

CoenuHenue ang TO CoegauHeHve He 6rokupyetcs

OTKPbLITO

CoeanHeHne CoepaunHeHue Tpy6

OTKPbITO

WnuHoens

| Puc. 15
OTKpbITHe coeauHeHus gna TO Komnpeccop

LnMHaens: NnoBepHyThL BNpaBo Ha oAuH 06opoT unu Ha non-oboporTa.
—> CoegunHeHune anst TO OTKPbITO/3aN0OPHbIA BEHTUMNb OTKPLIT.
[ns 3alWMTHBIX YCTPOMCTB NPeayCMOTPEHO HEBNOKMpYEMOe COEUHEHNE.

Mocne BKNKOYEHNS WNMHAENS BCErga yCTaHaBNMBaTe 3aLUWUTHbIN KONMAYoK LWNUHAENS W
3aTAruBaiiTe ero c MOMEHTOM 3aTsxkn 14—16 HM. B pexxnme paboTbl OH CYXWUT BTOPbIM
YNNOTHATENbHLIM 3JIEMEHTOM.

4.8 JlnHua BcacbiBaHMA hunbTp

[ns ycTaHOBOK € 60nbLIMMU cucTeMamu TpyBoNpOBOAOB U BEICOKOW CTEMEHBI) 3arpsi3HEHUN
PEKOMEHAYeTCs UCNOonb30BaTb OYUCTHOW (PUMBTP Ha CTOPOHe BcacbiBaHus. Punbtp
HeobXo4MMO perynspHO 3aMeHsTb B 3aBWCHMOCTM OT CTeneHu 3arps3HeHus (nagexve
[aBneHus).
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5 3nekTpuyeckoe nogknveHne

HANTe PaboTbl TONBLKO NPU 06eCTOYEHHOW INeKTpUYe-

c OMNACHOCTb OnacHocTb yaapa TokoM! Bbicokoe HanpsikeHue!
cKon yctaHoBke!

NpoBOAaMM: Npy NPoKIiagke NpoBoaa Heo6xoauMo codnoaaTh

c BHUMAHUE [Ons noacoedvHeHWs 3anyacteM C  3MEKTPUYECKUMM
MUHUManbHLIA paguyc 3arnba — 3 auameTtpa kabens.

uuna C 9NEKTPUYECKON CXEMOW (CM. BHYTPEHHIO CTOPOHY

KNEMMHOW KOpobKH).

® [lcnonb3ynte Ans kabenbHbIX BBOAOB Ha KIIEMMHOW
kopobOKe COOTBETCTBYIOLLYIO kabenbHyto apmaTypy ¢
pe3b00BbIM COEAUHEHNEM C YKa3aHHOW Ha hrpMeHHON
Tabnuyke cTeneHbo 3awmThbl. [pegycmoTpuTe pasrpysky ot
YCUIUIA HaTshKeHWs1, kKabernu He JOoImKHbI ObITb NepeTepTbiMM.

¢ CpaBHWTE AaHHble HaNPSXXEHWS 1 YacToTbl Ha (hrpMEHHON
Tabnuyke ¢ napameTpamv ANEKTPUYECKON CETH.

MopknioyanTte gBuratenb TONMbKO B TOM cry4yae, ecnv

AaHHble COBMNaaatoT.

@ MHDOPMA- e [TogkntovariTe ABUratesis KOMNpeccopa B COOTBETCTBUM

5.1 YkazaHunA OTHOCUTENLHO NMEePEKNoYaoLWMX 1 3alUTHBLIX YCTPONCTB

Bce 3awuTHble ycTpoincTBa, Npubopbl YNpaBneHnst U KOHTPOMbHblE NPUOOPLI OOMKHbI
ObITb BbINOMHEHBI B COOTBETCTBUM C HALMOHAMbHLIMU NPpaBUiaMmn TEXHWKM 6e3onacHocTu
1 gencTeyoWwmMn npeanmucaHmamm (Hanpumep, VDE) n nonoxeHusimuy, a Takke cornacHo
ykasaHusim npoussoautens. Heo6xoanmbl 3alimMTHbIe aBTOMaThbl anekTpoaBuraTtens!
Mpu onpefeneHnn napaMmeTpoB KOHTAKTOPOB ANEKTpoaBUraTensi, kabenei, NpeaoxpaHu-
Tenen 1 3alMTHBLIX aBTOMATOB 3MEKTPOABUraTens 3a OCHOBY Gepetcss MakcMMmarnbHbIN
pabounin Tok (CM. PUPMEHHYI0 Tabrnnyky).

WcnonbayiTte criegyollee yCTPOWCTBO 3aLlMTbl OT NEPErpy3ok:

3aBvcyMoOe OT TOKa YCTPOMCTBO 3allWTbl OT MEperpy3oK C BbIAEPXKKOW BPeMeHW, Ans
KOHTPONs BCex Tpex ha3, HAaCTPOEHHOEe Ha cuiy Toka He Bornblue, YeM HOMMHarnbHas
cuna Toka MalluHbl, KOTOPOEe AOMKHO cpabaTbiBaThk NPU NPEBbLILLEHWN TOKa yCcTaBku B 1,2
pasa B Te4eHMe 2 YacoB U eLLle He JOMKHO cpabaTbiBaTb Npy NPEBbILLEHWI TOKA YCTaBKM
B 1,05 pa3a B TeueHue 2 4acos, Unv Apyroe paBHOLIEHHOE YCTPOMCTRO.

5.2 CepuiHbIN aNeKTpoABUraTesb, NPSIMOI NYCK U NYCK C BKIOYEHWEM 4YacTh OOMOTKM

MapkunpoBka Ha (OUpMEHHON Tabnunyke Haknernka Ha knemMmmHon kopobke

Y/IYY

Komnpeccop ¢ Takol MapKUpOBKOW NpeaHas3HayYeH ans NpsiMoro rmycka unv nycka ¢ BKoYe-
HMeM YacTtn obmotku. O6MOoTKa ABUraTens pasaensietcs Ha Ase Yactii: oomotka 1 = 50% u
obmoTka 2 = 50%. Takoe pasgeneHve npu nycke C BKIOYEHWEM YacTy OOMOTKM CHUXAET
3HaYeHne NycKoBOro Toka NpuMepHo Ha 50 % No CpaBHEHMIO C NPSIMbIM MYCKOM.

MHO®OPMA- MexaHuyeckass pasrpy3ka nycka ¢ momouibi OainacHoro
una 3MeKTPOMarHUTHOro KnanaHa He TpeGyeTcs.
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5.3 MpuHUMNuanbHasa cxema Ans Nycka ¢ BKIKOYeHMEeM YacTu OGMOTKMU

C CepMﬁHblM nekTpoaBUurartenem
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Puc. 16
BP2 [MpenoxpaHnTenbHOe pene BbICOKOro AaBreHust 2
BP3 MpenoxpaHutensHas uenb (KOHTPOrb BbICOKOrO/HN3KOro AaBneHuns ) i
BT1 Mosuctop (PTC-gatymk), obmoTka ABuratens §
BT2 TennosawmTtHein TepmocTtat (PTC-gatymk) n
BT3 [ebnokupyoLmn BeiknoyaTens (TepmocTar) §
DELTA-P I OnddepeHunansHoe pene koHTponsa cmasku DELTA-P Il (Dononxu- 8
TenbHoe 0bopyaoBaHue) ©
EB1 YCTpONCTBO NogorpeBa macna B KapTepe §
EC1 OnekTpoaBuraTens kKoMmnpeccopa




L1.1

L2.1
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FC1.1/1.2 | 3awimTHbI aBTOMAT 3MeKTPOoABUraTens

FC2 MpenoxpaHutens Lenu ynpasneHns

INT69 G | OnekTpoHHbIN Npubop oTkntodeHns INT69 G

KF1 Bameansiollee pene Ansi NEPEKNOYeHNsi KOHTaKTOPOB
QAL [MaBHbIN BbIKNOYaTEND

QA2 CeTteBon KOHTaKTOp (4acTb 06MOTKM 1)

QA3 CeTeBol KOHTaKTOp (4acTb 06MOTKM 2)

SF1 BbikntoyaTens ynpasnstooLwero HanpsxxeHns
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Ha 3aBope anekTpogsuratens BKMoYeH Ha npsamoi nyck (YY). [nsa nycka ¢ BKNoYeHMeM Yyactu
o6moTku Y/YY HeobXoamumo yaanuTb NepembIvki U NPUCOEANHNTL NPOBOAA B COOTBETCTBUN C
3NEeKTPUYECKON CXEMOWN:

400 V

Mpsimoii nyck YY Myck c BKkno4eHnem
yacTtu oomotkm Y/YY

L1 L2 L3

ool

1 L2 L3

MarHUTHbIX Noreil, BpalyarowWwmxcs B NPOTUBONOMNOXHbIX
HanpaBneHusX, U, Kak crneacTeue, NOBpeXAeHUI0 ABUra-
Tens. Mocne nycka AgBuraTens ¢ BKro4YeHMeM o6MOTKM 1
BpeMms 3anasfbliBaHUs NOAKMIOYEHUS OGMOTKM 2 He [OMKHO
npeBbIWaTh oAHOW cekyHAbl. HecobniogeHue atoro TpeGo-
BaHWSi MOXET CYLLECTBEHHO COKPaTUTb CPOK IKCMyaTaLum
aBuraTens.

c BHUMAHMUE HecobniopgeHune aTux TpeboBaHUi BeAeT K BO3HMKHOBEHUIO

96416-06.2017-DGbFEIRu
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5.4 CneuunanbHbIn AneKTpoaBuratesib: UCNOJNTHeHMe AnA NpAMOro nycka nnu
nycka c nepeKknrw4yeHMemM co 3Be3abl Ha TPeyrofibHUK

Mpu nycke ¢ nepekntoyeHMeM co 3Be3Abl Ha TPEYroNbHUK TPebyeTcA MexaHuye-
ckas pa3rpy3ka ¢ noMoLibto 6ainacHoOro aNeKTPoMarHMTHOTO knanaHa (Bcnomora-
TenbHoe o6opyaoBaHue).

MapkrpoBka Ha hMpMeHHOW Tabnunyke Haknenka Ha KneMMHOW kopobke

Y A

Myck ¢ nepeknYeHnem co 3Be3bl Ha TPEYrofibHMK BO3MOXEH TONbKO NMpwU
HanpsikeHun 230 B. MNpumep:

230 B A 400BY

Mpsamon nyck Myck ¢ nepekntoyeHnem co TONbKO MPAMON MYCK
3Be34bl Ha TPEYronbHUK
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5.5 lMpuHUMNManbHaa cxemMa Ans Nycka ¢ NnepeknoYeHMemMm co 3Be3bl Ha Tpey-
rofibHUK CO cneuuanbHbIM 3NeKTpoaBUraTenem

0

\ 1 \ 2 \ 3 \ 4

)5

[—o INT69G
Puc. 17 KnemmoBas Kopo6|<a KOMTIipeccopa
BP2 [NpenoxpannTenbHOe pene BbICOKOro AaBrneHus 2
BP3 MpenoxpaHutensHas Lenb (KOHTPOrb BbICOKOrO/HN3KOro AaBneHuns ) i
BT1 MosucTop (PTC-gatynk), obmoTka aBuratens §
BT2 TennosawmtHein Tepmoctat (PTC-gatymk) ~
BT3 [ebnoknpyownin BbiknovaTenb (TepMocTaT) §
DELTA-P || OnddepeHunansHoe pene koHTpons cmasku DELTA-P Il (Dononxu- g
TenbHoe 0bopyaoBaHue) ©
EB1 YCTponCcTBO Nogorpesa macna B KapTepe §
EC1 OnekTpoasuratens komnpeccopa
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FC1.11.2

3almMTHbIN aBTOMAaT aneKkTpoasurartensa

FC2

MpepoxpaHuTtens Lenv ynpasneHus

INT69 G [3nekTpoHHbIN Nprubop oTkntoyeHns INT69 G

KF1 3amegnsiowee pene Ans nepeknoYeHns KOHTaKTOpoB
QAL [MaBHbIN BbIKIHOYaTENb

QA2 CeTeBoW KOHTaKTop

QA3 A-KOHTaKTOp

QA4 KOHTakTop Y

SF1 BbikntovaTens ynpasnsoLwero HanpspkeHus
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5.6 OneKTpPOHHbIN Npud

op oTkntoveHust INT69 G

[Bvratenb Komnpeccopa OCHalleH TEPMOMETPUYECKMMU AaTYMKaMK C NO3NCTopamMm
(PTC), koTOpble B KNeMMHOW KOpobKe COeAMHEHbI C 3NEKTPOHHBLIM MPMBOPOM OTKITHOYEHNS
INT69 G. lNMpwu npeBbiWeHNN Temnepatypbl B 0OMOTKe ABUratens yCTponcTBo
INT69 G oTkntoyaeT KOHTponnep ynpasneHus gsuratenem. NoBTOpHOE BKIHOYEHME
MOXeT ObITb BbINMOMIHEHO MOCNE OXNaXXAEeHUS TOMbKO MPU CHATON 3NEKTPOHHOM
GNOKMPOBKE BLIXOAHOTO perne (3axumbl B1+B2) oTkNoUeHNEM HanpsKeHWs MUTaHKUS.

Kpome Toro, CTOPOHY ropsa4ero rasa komnpeccopa MOXHO 3allUTUTb OT neperpesa C
NOMOLLIbIO TEeNN103aLlMTHOro TepmMmocTaTa (,EI,OI'IOJ'IHVITeJ'IbHoe o6opy,qosaH|/|e).

Ecnun yctpoictBo INT69 G cpaGoTarno, 3To 03Ha4yaeT, YTO MMelT MeCTO neperpyska
UINY HeJoNyCcTUMbIE YCIIOBUSA 3KCnnyaTauun. YcTaHOBUTE NPUYUHY M YCTPaHUTE ee.

NH®OPMA-
H1%)7 ]

®

KOMMyTaLl,VIOHHI:Iﬁ BbiXo4 perne BbiNOfIHEH B Buge
nepexknYyarwowero KOHTakKTa ¢ HyrneBbIM NoTeHUUar oM.
dTa uenb paGOTaeT no NpuUHUUNY 3aMKHYTOro Toka, T.
e. npu OprlBe paTtyMka unu kabens pene nepexoaut
B WUCXOOHOE nMoJsioXXeHne WU OTKM4YaeT KOHTponnep
ynpaBneHusa aBurartenem

5.7 MopkntoyeHne npubopa otknroveHus INT69 G

NH®OPMA-
umA

@

Nopkntounte npudop otknroueHus INT69 G B cooTBeTCT-
BUWMU C ANEKTPUYECKOM CXEMOW. 3alUUTUTE NPUGOP OTKITHO-
YyeHus nocpeacTBom npepoxpaHutens (FC2) makc. 4 A.
YT100bI 0GEecneynTb 3alMTHYH (PYHKLUIO, YCTaHOBUTE
npubop OTKNIYEHUs] B KayecTBe NepBOro 3BeHa Lenu
ynpaBrneHus.

BHUMAHUE

INT69 G

A

W3meputenbHas uenb BT1 u
BT2 (patumk PTC) He BOMXKHbI
conpukacaTtbCs C BHEWHUM
HanpsikeHueM.

B npotuBHOM cnyuae
npovsonpeT paspylueHue
npubopa OTKNYeHUSA
INT69 G n gatumka PTC.

oG 0G L Bl B2
ﬁ? U) 12 14 11

— 0=

bk

s

+ N
eym L
BT1 Llenb ynpaenexus
Y
oM
BT2
- Puc. 18

KnemmHasi kopoGka
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5.8 lMpoBepka hyHKUMOHUPOBaHUA Npubopa oTkntoveHus INT69 G

Mepen BBOAOM B 3KcnnyaTauuto, nocrne ycTpaHeHUs HeUcnpaBHOCTEMN
WU BHECEHWEM U3MEHEHUI B LeNb ynpaBlieHUs HeobXxoAMMO NpoBepUTh
hbyHKLMOHUPOBaHWe Npubopa oTkNoYeHNs. BeinonHWTe 3Ty NpoBEpPKY NpY NOMOLLA
MHOMKaTOpa UnM n3MepuTenbHoro npuéopa.

Monoxenwne pene INT69 G

CocTtosiHne npubopa MonoxeHue pene
1. | OTKkNO4YEHHOE COCTOsIHNE 11-12
2. | Bknrouuts ctponctso INTE9 G | 11-14
3. | BbiHyTb WiTekep PTC 11-12
4. | BctaButb wrekep PTC 11-12
5. | Mocne nepesarpysku cetn 11-14
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5.9 YctpomncTBo nogorpesa macna B kaptepe (JononHutensHoe o6opynoBaHue)

Bo BpemMa OCTaHOBKM KOMMpeccopa B 3aBUCUMOCTU OT AaBlieHUA 1 Temnepartypbl

OKpYy>KatoLLern cpeapl XnaaareHT AnddyHAMPYeT B CMa3oyHoe Macro KoMnpeccopa.

TeM cambIM CHUXKaETCs cMasoyHasa cnocobHocTb Macna. Mpu nycke Komnpeccopa
XnafareHT, cogepXalliyics B Macne, UcnapsieTcs 1s-3a noHmxkeHus aasnexHus. B
pesynbraTte aToro Macro MOXeT BCMEeHNBaTbCS, YTO Mpy onpeaerneHHbIX 06CcTos-
TenbCTBAX MOXET NPUBECTU K TMApPaBNMYECKUM yaapam.

MpuHUmMn pa601'b|: YCTpPONCTBO NogorpeBa macna BKIIYaeTcsi Npu OCTaHOBKE
Komnpeccopa. Nocne nyCKa Komnpeccopa yCTpOVICTBO BbIKIMKO4YaeTCA.

MopgkntoyeHune: MNogknouNTbL YCTPOMCTBO NOAOrPEBa Macna ¢ NOMOLLbI BCMIOMO-
raTenbHOro KOHTaKTa KOHTaKkTopa Komnpeccopa (Mnv napannernbHO BKMHYEHHOro
BCMOMOraTenbHOro KOHTaKTopa) K OTAENbHON Lenu Toka.

OnekTpuyeckne xapakrtepuctukun: 230 B - 1 - 50/60 My, 160 BT.

+ 230/400 V= . 120/230 V=
g g
L2 L2
L3—e L3

N_|_T _____ — N e—-—- —

Puc.20

BHUAMAHUE TloagkniouyeHne K TOKOBOM [OPOXKKE NPeAoXpaHUTesNIbHOM
uenu ynpaBrneHUs He JonycKaeTcs.
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6.1 MNMoparoroBka K BBOAY B 3KCMsyaTaLuio

uuna JKcnnyatauum, Heo6XxoAMMO UCNOoNb30BaTb perne BbICOKOro

@ WH®OPMA- [ns 3awuTbl KOMMNpeccopa oT HeJonyCTUMbIX YCIOBUMA
M HU3KOro AaBrieHMS Ha CTOPOHE YCTaHOBKM.

Komnpeccop npoLuern Ha 3aBOAE BCE KOHTPOSbHbIE UCMbITAHUS U NPOBEPEH Ha
beHKLI,VIOHaHbHer rOTOBHOCTb. 10 3TMM NpuyMHam nepeg Havyanom pa6OTbl He
cnenyet ucnonb3oBaTth cneunanbHblie MHCTPYKUKMKW MO NpeanyCckoBOMY UCMbITAHUIO.

MpoBepkTe kKOMNpeccop Ha OTCYTCTBUE NOBPEXAEHUIA, NONMYyYeHHbIX NPU nepeBo3ke!

6.2 lMpoBepka npeaenia NPOYHOCTU NMPU CXKaTUKN

Ha 3aBoge komnpeccop 6bin NpoBEpeH Ha nNpeaen NPOYHOCTM Npu cxaTtumn. Ecnn
BCS1 yCTAHOBKA NPOBEPSIETCS HA NMpeaen NPOYHOCTY NpK CKaTum, TO Takas NpoBepka
[O0ImKHa npoBoanTbes cornacHo ctaHgapty EN 378-2 unu cooTBeTcTBYIOLEN HOpME
6e30nacHOCTM OTAEeNbHO OT KOMMNpeccopa.

6.3 lMpoBepka repmMeTMHHOCTHU

MpoBepka Kommnpeccopa noA [AaBreHUEM MOXKeT
NpoBOAUTLCA TONMbKO C Mcnonib3oBaHuem aszota (Nj).
Wcnonb3oBaHue Kucropoga WnM Opyrux rasoB B
npouecce NpoBepku HegoNycTMMO!

B TeuyeHMe Bcero npouecca NPOBEPKUM HeZOMyCTUMO
npeBbilleHne MaKCUMarbHO JAOMYCTUMOrO U30bLITOYHOro
paBneHuss (CM. pJaHHble TunoBou Tabnuuku)! He
CMeluMBaiTe a3oT C XJ1agareHToM, 3TO MOXEeT NPUBEeCTH
K CMeLLleHUI0 npederia BOCMilaMeHeHUsI B KPUTUYECKYHO
obnacTb.

c OMACHOCTb OnacHocTb pa3pyLeHus!

® BLINonHUTe NpoBEPKY repMeTUYHOCTU XONOAUITbHOM YCTAHOBKM COMIacHO CTaHAapTy
EN 378-2 unu cooTtBeTcTBYylOWEN HOpME Be3onacHOCTH, cobnogas MakcMMarnbHO
AonycTumoe n3bbITOYHOE AaBMEHNe KoMnpeccopa.

6.4 BakyymupoBaHue

BKNIOYalTe noj HanpsbkeHWeM, Aaxe C Lenbio NPoBepku
(o6opyaoBaHue AOMKHO paboTaTh TONbLKO C XflagareHToM).

B paspeseHHOM COCTOSIHIM COKpaLLaETCst paspsiHbINA MPOMEKYTOK
M MyTb CKOMb3ALLETO paspsifa KOHTAKTHbIX GOMTOB KIIEMMHOTO
LMTK, YTO MOXET MPUBECTM K MOBPEXAEHNIO OBMOTKM 1 BCETO
KIEMMHOTO LUMTKA.

c BHMUMAHMUE He 3anyckaiTe komnpeccop B pa3pexeHHOM cocTtosiHum. He
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© BbINonHUTe BaKyyMMPOBaHMe YCTaHOBKM, 3aTeM BKIHOUMTE B MPOLIeCC BaKyyMUPOBaHMUS
KoMmnpeccop.

Pa3rpyauTe komMnpeccop OT AaBNEHNS.
OTKpOWTE 3anOpHbI BEHTUMb BCAChIBAaHUS U HAarHETaHUS AABIEHUS.

C nomouibto BaKyyMHOro Hacoca BbINONHNTE BakyyMnpoBaHMe CO CTOPOHbI BCacCbiBaHNA
M CO CTOPOHbI BbICOKOIO AaBlieHUA.

® B koHue npovecca BaKyyMMUPOBaHUA BaKyyM JOIMKEH COCTaBIIsATb < 1,5 M6ap npu
BbIKNKOYEHHOM Hacoce.

® [Ipn HeobxoaMMOCTH MOBTOPUTE STOT NPOLIECC HECKONBKO Pas.

6.5 3anpaBka xnagareHTom

OCTO- HocuTe 3awuTHYt0 ofexay, 3alMTHbIE OYKM 1 3aLUTHbIE
POXHO nepyatku!

e YbeauTechb B TOM, YTO 3anopHblie BEHTUIN BCacbiBaHUA N HarHeTaHUA aaBleHnsd

OTKPbITbI.

® 3anemnTe XuOKUA xnagareHT Npu BbIKMOYEHHOM KOMIpeccope (C paspyLlieHnem
BaKyyma) HenocpeacTBeHHO B KOHAEHCAaTop Ui pecueep.

® Ve npu pa60Ta|ou.|,eM KomMrnpeccope n0Tpe6yeTc;1 gononHnTenbHasa 3arnpaBka
XnagareHTom. Faaoo6pa3Hb||7| XNnagareHT noaaeTcd HenocpeaCTBEHHO CO CTOPOHbI
BCacblBaHUS UMK — C cOOnoAeHNEM COOTBETCTBYOLLUX Mep 6e30MacHOCTU — XUAKUN
XNnapgareHT 3anmBaeTcsd B OTBEpPCTUEe ncnaputensa.

® Y100bI 36exaTb HeNnpaBUIiTbHON KOHLIEHTPaLUMK,
XOMNOAUIbHYH YCTaHOBKY HEOGXOAMMO 3aNnoNHATb
TONbKO XUAKUMU 3€0TPONHBLIMU CMECAMMU XIafareHToB.

® He 3anuBaiiTe Xuakui xnagareHT Yepes 3anopHbIN
BcacbIBalOLWMI BEHTUITb KOMMNpeccopa.

e He pgonyckaetcsi ucnonb3oBaHue nNpucagok K Macny unm
XInapareHTy.

c BHUMAHMUE e YcTaHOBKa He formkHa ObITb NepenornHeHa xnaaareHTom!

6.6 Myck

MPEOYNPE- HenocpeacTeeHHO nepea nyckom Komnpeccopa
YXOEHUE OoTKpoMTe 06a 3anopHbIX BeHTUNA!

® [IpoBepbTe (DYHKUMOHANBHOCTb NMPEeAOXPaHNUTENbHBIX U 3aLLUTHBLIX NPUGOPOB
(MaHOMeTpWYecKu i BbIKMtoYaTenb, 3alumTa ABuraTens, 3awmTa oT NpYKOCHOBEHMUS 1
T.4.).

® Bkniounte Komnpeccop, fgante emy nopaboratb 10 MUHYT.

e BbinonHuTe NpoBepky ypoBHA Macna: Macno gomkHo 6biTe BUAHO Yepes
CMOTPOBOE CTEKIO.

BHUMAHUE TMpwu gonuBke 60MbLIOro KONMYecTBa Macra CyllecTByeT
OMacHOCTbL BO3HMKHOBEHUSA rMapoyaapoB. B Takom
cny4yae npoBepkTe cMcTeMy oTBoAa macnal
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6.7 MpepoTBpalweHne rmapoyaapoB

BHUMAHUE T'maopoyaapbi MOryT NPpMBECTU K MOBPEXAEHUIO
KOMMpeccopa U yTeuke xrnagareHTa.

Y1061 N36exaTb rugpoyaapoB cobnoganTe crnegyrolme ykasaHus:

® MOHTaX XONOAMIbHOW YCTaHOBKW [OIMKEH ObITh BLIMOMHEH C COBNoaeHneM BCex
TEXHUYECKNX TPeOOoBaHWI.

® Bce KOMMNOHEHTbI JOMKHbI COOTBETCTBOBATL APYr APYry MO CBOUM
XapaKkTepucTrkam
(ocobeHHO McnapuTenb 1 pacLUMPUTENbHbINA KnanaH).

e [leperpeB BcacbiBAaeEMOrO ra3a Ha BbIXO4€E M3 cnapuTens [OMMKEH COCTaBMATb He
meHee 7 — 10 K. (npoBepbTe HAaCTPOIKY pacLUMPUTENBHOTO KrnanaHa).

® YcTaHoBKa J0IMKHa (PYHKLMOHMPOBATh B CTabUMbHOM pexXnmMe.

e B GonbLunx cuctemax (Hanpumep, Npy UCMoNb30BaHUM HECKOSBbKMX
KOMMNPECCOPOB) PEKOMEHAYETCS yCTaHaBNMBaTh GNOKMpaTopbl ANst XUAKOCTH,
a TaKkke UCMonb30BaTh 3NEKTPOMarHUTHbIE KnanaHbl B CUCTEME LIMPKYNaunm
Xugkoctu n T.4. Cnepgyet nsberatb NepemeLleHust XxnagareHta B Komnpeccop
npu HepaboTatloLlen yctaHoBKe.

6.8 lMopknioyeHme perynsTopa ypoBHsS Macna

Mpu NOAKMHYEHUN HECKOMNBKMX KOMMPECCOPOB PEKOMEHAYETCSA UCMOMNb30BaTh CUC-
TEeMbl PErynupoBaHns ypoBHSA Macna. [Ins ycTaHOBKW perynatopa ypoBHs Macna
npegycMoTpeHoO creumansHoe nogknodeHne «O» (cM. yepTex). Bce na3secTHble
perynsatopbl ypoBHs Macna AC&R, ESK, Carly, a Takke anekTpoHHas cuctema
perynupoaHus OM3 TraxOil cpmpmbl Alco MOXHO NPUCOEAUHSTE Hanpsimyto 6e3
agantepa (cM. puc. 21). CMOTPOBOE CTEKIO B PErYNATOPE YPOBHsSI Macna He Tpeoy-
eTcs.

MexaHuyeckuii perynaTtop ypoBHS ‘C"'CTEMa coeamHeHms ¢ 3

otBepctuamu ans ESK, AC&R n CARLY
Cwuctema coefiHeHns ¢ 3
otBepcTusimu ans TraxOil

mMacna Ha nogknodeHumn «O»
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7.1 MoproToBKa

MPEQYNPE- TMepea Havyanom nob6bix paboT ¢ KOMMNPEcCcopoM
XOEHUE Heobxoaumo:
e OTKNOYUTL KOMMpeccop W 3abnokupoBaTb €ro BO
n3bexaHve No BTOPHOro BKIMKOYEHUS.
® Pa3rpy3uTb KOMNpeccop OT AaBleHUsi B CUCTEME.
® He ponyckanTe nonagaHus Bo3ayxa B yCTaHOBKY!
Mocne BbINnonNHeHUs paboT Heo6xoaAUMo:
¢ [loAKkNYMTb NpeAoXpaHUTENbHbIA BbIKMNOYaTeNb.
e BakyymupoBaTb komnpeccop.
® Pa36nokupoBaTb KOMMNpeccop.

7.2 Heobxogumbie paboThbl

Ons  obecnevyeHnss onTuManbHOW paboTbl M [ONTOBEYHOCTM KOMMpeccopa  Mbl
pPEeKOMeHAyeM perynsipHoO NPOBOAWTL MPOBEPOYHO-KOHTPOIbHLIE paboTbl U paboThl Mo
TEXHUYECKOMY 0BCNYXUBAHWIO:

e 3ameHa macna:

- Ans dhabpuyHoO CepUtHON YCTAHOBKM He 0ba3aTenbHa.

- Mpu “cnonb3oBaHWK B NMOMEBbLIX YCMOBUSIX MU B AYANA30HE NPeAenbHbIX 3HAYEHNI:
nep.bIi pa3 yepes 100 — 200 yacos akcnnyaTauum, 3ateM Kaxable Tpu 3 roga unm
10000 — 12000 yacos akcnnyatauum. OTpaboTaHHOe Macno yTunsnpyertcs
B COOTBETCTBUW C NPeAnMCcaHUsIMU, B TOM YIUCIIE N HALMOHANbHbLIMU.

e ExerogHble MPOBEPKU: YpOBEHb Macna, repMeTUYHOCTb, LyMbl, AaBleHue,
TemnepaTtypa, paboTa AOMOSHUTENbHBLIX YCTPOiCTB (0borpeB Macra B KapTepe,
MaHOMETPUYECKMIA BbIKMoYaTerb).

7.3 PekoMmeHAaUuun No UCMNOJib30BaHUIO 3anacHbIX YacTewn

HG44e/ ... 475-4 (S) 565-4 (S) 665-4 (S) 770-4 (S)
HomeHkna- HomeHkna- HomeHkna- HomeHkna-

0O6o3Ha4yeHune o o o o
TYpHbIA Ne TypHbIN N2 TypHbIA Ne TypHbIA Ne

YnnotHutenu BS 81598

[Mnockuii 3atBOp BS 80965 80966

MacnsHbIh Hacoc

BS 80950

YctponcTeo nogo-

rpeea mMacna B kap- 81252

Tepe, BS, 230 B ~
Ucnonb3ynTe ToNbKO 3anacHble YacTtu pupmbl GEA!
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HG56e | ... 850-4 (S) 995-4 (S) 1155-4 (S)

HomeHknaTtypHbim  HomeHknaTypHbii  HomeHknaTypHbIN

O603Ha4YeHue Ne Ne Ne
YnnotHutenu BS 81599

Mnockuit 3atBop BS 80965 80966
MacnsiHbIn Hacoc

BS 80950

YcTponcTBo nogo-

rpesa Macra B Kap- 81252

Tepe, BS, 230 B ~
Ucnonb3ynTe ToNbKO 3anacHble YacTtu ¢oupmbl GEA!

7.4 OononHuTenbHoe o6opyaoBaHue

D,OCTyI'IHoe AO0noJTHUTENbHOE o6opy,qoaaHme MOXHO HaWTW Ha HalLeM canTe:
www.gea.com

7.5 Bbigepka U3 Tabnuubl CMa3oYHbIX MaTepuanoB

Mapka macna, 3anuToro Ha 3aBoje, ykazaHa Ha )MpMeHHOW Tabnuuke.
MNpeAnoyYTUTENbLHO UCNONb30BaTh 3Ty MapKy Macna. AnbTepHaTUBHbIE MapKu
macna npuBefeHbl B crieaylollei BblAepkKe U3 Hawel Tabnuubl CMasouHbIX
maTepuarnos.

ST CepuiHbIe MapKu Macern PekomeHayemble anstepHa-
GEA TUBHbIE MapKu

HFkW Caso/Mobil EAL Arcic 46

(Hanpumep, Fuchs Reniso Triton SE 55

Sunoco Suniso SL 46
Texaco Capella HFC 55

Fuchs Reniso SP 32
HFCKW . BP Energol LPT 46
(Hanpumep R22) FED Rl §lP L Sunoco Suniso 3,5 GS

Texaco Capella WF 46

R134a, R407C)

7.6 BbiBoa U3 akcnnyaTtauuu

3akpoiiTe 3amnopHble BeHTUNU Ha komnpeccope. OTkayaiTe xnagareHT (OH He
[OJKEH MoMnacTb B OKPYXKaloLLyto Cpealy), yTUIM3npyiiTe ero B COOTBETCTBUU C Npea-
nucaHusimu. Korga komnpeccop OydeT HaxoOuTbcs B Ge3HanopHOM COCTOSIHUM,
ocnabbTe KpenexHble BUHTbI 3anopHbIX BEHTUIENR. YaanuTe KoMnpeccop, UCMNosb3ys
NOAXOAALLMIA MOABEMHBIA MeXaHU3M. YTUNU3NPYiiTe codepalleecs B HeM Macro B
COOTBETCTBUU C NPeAnMcaHnsiMun, cobnogante npu aToMm AencTBytoLmMe HauuoHarb-
Hble npeanucaHmns.

29



8| dononHutenbHoe o6opyaoBaHue

8.1 PerynupoBaHue MOLHOCTH

Ha 3aBoje, AOJIKeH ObITb BNOCNeACTBUM NMOAKIIIO-

c BHUAMAHUE Perynsatop npousBoAUTesIbHOCTU, YCTAHOBNEHHbIN

YyeH B KNeMMHOW Kkopob6ke unu wkadcdy c npuéopamu

ynpaeneHus.

LR1

Puc. 22

CocrtosiHme npu noctaeke 1 (c 3aBoga):
KpbilLka LMNMHAPOB NOATOTOBMEHA
Ans perynsitopa npon3BOANTENBHOCTY.

Puc.25 LML), — | @ B
CocTosiHme npu noctaeke 2 (C 3aBoga):
Mopknounte perynsatop npoussogu-
TENbHOCTY B KNIEMMHOW KOpoOKe unm
Wwkadpy ¢ npubopamu ynpasneHus.

Puc.24

Mepen BBOOOM 3KchnyaTaumi Heob-
XOOUMO CHATb bnaHLUEeBYyl 3armyLuky
BMecTe Cc bontamm M 3aMeHUTb €ee
HOBbIM PErynsiTopomMm Npou3BOAWTENb-
HocTn BS c KkombLamu Kpyrnoro ceve-
HUS 1 BonTaMn. YunTbiBanTe No3uLmO
N KOHCTPYKUMIO perynsitopa npou3Bo-
ONTENBHOCTU.

BHumaHue! Komnpeccop Haxogutca
noa pasneHuem! BHavyane HeoO-
XOAUMO CHU3UTbL AaBrieHWe B KOM-
npeccope.
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MNPEOYNPE- Henb3a BknoyaTb BO BpemsA paboTbl Kommpeccopa
XOEHUE HECKONbKO  perynsatopoB opHoBpemeHHo! WHaue
BHe3anHoe MW3MeHeHWe Harpy3km MOXeT MpUBECTU
K noBpexpaeHuto komnpeccopa! [pu BknoYeHUU
HeobxoauMo cobniopgath naysbl: MUH. 60 cek.
e Takke Heobxoaumo cobnogaTb NOCNenoBaTeNIbHOCTb:
npu AebnoknposaHnm LR1 — 60c — LR2

npn OTKIMOYEHNN LR2—60c — LR1

rasoBoro nNoToka U COOTHOWeEHMEe AaBNeHUN
B XxonoaunbHoW YycTaHoBKe: OTperynupynrte
COOTBETCTBYHOLWMUM 0O6pPa3oM NMHWUU M Napa-MeTpbl
BcacbIBaloWux Tpy6onpoBoAoB, yCTaHOBUTE He CIMLL-
KOM MarneHbK1e MHTepBarbl perynnpoBaHus U BKIlOYanTe
yCTaHOBKY He yYauwe 12 pa3 B 4yac (xonoaunbHas
yCTaHOBKa [OMKHa HaXoAUTbLCA B CTabMNbLHOM pexume
pabotbl). AinuTenbLHOe Ucnonb3oBaHMe YCTAaHOBKM Ha
CTafuu perynmpo-BaHus He peKOMEeHAYeTCs, MOCKONbKY
C aKTUBMPOBaHHbLIM PETYNIATOPOM NPOU3BOANTENBHOCTH
CKOpPOCTb rasa B yCTaHOBKE Npu onpeAeneHHbIX
obcTosiTeNnbCTBaX MOXET GbITb HeAOCTAaTOYHOM ANA
TPaHCMOPTUPOBKM Macna K KoMrnpeccopy.

Ana kaxpgoro yaca akcnnyaTauum ¢ perynumpyemomn
Npou3-BOAUTENbHOCTbI peKkomMeHAyeTCsH
nepeknyYeHne B Te4yeHMe MUHUMYM 5 MUHYT Ha
Heperynupyembii pexum (npousoguTtensHocTb 100%).
HapexHbI 0oTBOA Macna MOXeT ObITb Takke peanu3oBaH
nocpepcTBoM 3anpoca npousBogutensHoctu 100 %
nocre Kaxgoro noBTOPHOro nycka komnpeccopa.

OneKkTpoMarHUTHbIN KnanaH NpUBOAUTCA B AeNCTBUE OT
3neKTpuYyecTBa: B 06€CTO4EHHOM COCTOSIHUM OH OTKPbIT
(cootBeTcTBYeET 100 % MOLYHOCTM KOMMpeccopa).

c BHUAMAHUE e lNpu perynmpoBaHUM MOLIHOCTN MEHSIETCA CKOPOCTb

Mpwn COOTBETCTBYHOLLEM 3aKa3e aetann AONONTHUTENbHOIo 060py,D,OBaHVI9| yCTaHaBnnBea-
HOTCA Ha 3aBOde-U3rotoBuTene. yCTaHOBKy BCnoMoratenbHbIX y3510B MOXXHO BbINOJTHUTb
camocCTosITENbHO C cobnogeHnemM npeanucaHnin no TexHuKe 6e3onacHocTh u pykoBoAa-
CTBa NO PEMOHTY, Npunararolnxca K KOMMNNEeKTy JJ,OO60py}:|,OBaHMFI. ,D,OI'IOI'IHI/ITeﬂbHy}O
MHGOPMaLMIO MO NPUMEHEHNI, aKcnnyarauymn, TeXHM4eckomy 06CJ'Iy)KVIBaHVI}O N PEMOHTY
Y3Nn0B MOXHO HanTn B COOTBETCTBYHOLLNX 6pOLLIIOan WUNN Ha canTe www.gea.com

[ns perynatopa MOLHOCTK, 3awmTa war
OOCTYnNeH Kak akceccyap, apT. 81449.
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10 nbporacuterb
o 7l M12 P Al
@0 |
N 50 Y
SV + DV 90° noBopoT
Paamepsbl B () = HG(X)44e/475-4 (S) Pasmepbl B MM
HG(X)44e/565-4 Puc. 27
SV BcacbiBatowmin Tpy60onpoBog,  CM. TEXHUYECKUE XapaKTEPUCTUKA
DV HanopHbli Tpy6onposog pasgen 9
A MoakntoYeHne Ha CTOPOHE BcacbiBaHUS, He BriokmpyeTcs 1/8“ NPTF
A1 [MogkntoyeHne Ha CTOPOHe BcacbhliBaHMS, OrokmpyeTcs 7/16“ UNF
A2 MopkntoyeHne Ha CTOPOHe BcackiBaHWs!, He Briokmpyertcst 1/8“ NPTF
B [MogkntoyeHne Ha CTOPOHE HarHeTaHusi, He BrokMpyeTcs l/8“ NPTF
B1 [MogkntoyeHne Ha CTOPOHe HarHeTaHusi, GriokupyeTcs 7/16“ UNF
MoaxntoyeHve BbikNtovaTensi ¢ NpeaoXpaHUTENbHON Broku- 7,
D o /16“ UNF
pPOBKOV ANd AaerneHusa macna LP
D1 [MogkntoyeHne cuctemMbl OTBOAA Macna oT cenapartopa 1/4“ NPTF
E [MogkntoyeHne maHomeTpa AaBneHus macna 1/8“ NPTF
F CnuB mMacna M12 x 1,5
H 3arnyLuka 3anvMBHOro OTBEPCTUA AN Macna 1/4“ NPTF
J YCTponcTBO NOogorpeBa macra B KapTepe 3/8“ NPTF
K CMOTpOBOE CTEKIO 3 x M6
L [MogkntoyeHune tennosalmMTHOro TepmocTara 1/8“ NPTF
M MacnsaHbeii ounetp M12 x 1,5
(@) [MogkntoyeHne perynatopa ypoBHA macna 3 x M6
Q [MogkntoyeHne aaTymka Temnepartypbl macna 1/8“ NPTF
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BcacbiBatoLumii TpybonpoBog,  CM. TEXHUYECKUE XapaKTEPUCTUKM
HanopHebiv Tpybonposoa pasgen 9
MoakntoyeHne Ha CTOpPOHe BcacbiBaHUs, He Briokmpyercs 1/8“ NPTF
[MogkntoyeHne Ha CTOPOHe BcacbkliBaHMS, OnokmpyeTcs 7/16“ UNF
MoakntoYeHne Ha CTOPOHE BcacbiBaHUS, He BriokmpyeTcs 1/8“ NPTF
[MogkntoyeHne Ha CTOPOHE HarHeTaHusi, He BrnokMpyeTcs l/8“ NPTF
MoakntoYeHNe Ha CTOPOHE HarHeTaHusi, briokmpyeTcs 7/16“ UNF
MoakntoyeHre BbikNovaTensi ¢ NpeaoXpaHUTENbHON GroKu- 7,
POBKOV ANS AaBrneHnsa macna LP i BN
[MogkntoyeHne cuctembl OTBOAA Macna oT cenaparopa l/4“ NPTF
[NogknoyeHne MaHOMETpa AaBneHus macna 1/8“ NPTF
CnuB macna M12 x 1,5
3arnyLuka 3anvMBHOro OTBEPCTMA AN Macna 1/4“ NPTF
YcTponcTBO NogorpeBa macra B KapTepe 215
CMOTpoBOE CTEKIO 3 x M6
MoakntoyeHne tennosalmTHOro TepMmocrtaTa 1/8“ NPTF
MacnsaHbii ounbTp M12 x 1,5
[MogkntoyeHne perynatopa ypoBHA macna 3 x M6
[MogknioyeHne gaTymka Temnepartypbl macna 1/8“ NPTF
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OEKNAPALIUA O COOTBETCTBMM KOMMOHEHTOB

ANS UCNOMb30BaHNS KOMNPECCOpOB Ha Tepputopum EC
(cornacHo upekTuse no mMaiumHocTpoeHuo 2006/42/EG)

[MpownssoanTens: GEA Bock GmbH, Benzstralte 7
72636 Frickenhausen, ten.: 07022/9454-0

HaCTOALLMM 3asBISET, YTO X0noAunbHbIN komnpeccop HG44e n HG56e cooteeTCTBYET OCHOB-
HbIM TpebosaHusm Mpunoxerus Il 1B OupekTrebl no MawmHocTpoeHunio 2006/42/EG.

CornacoBaHHbIN CTaHAapT:

Hopme EN 12693:2008 v npo4nm ynomnHaeMbiM Hopmam

KOMNOHEHT MaLLMHbI MOXET BBOAMTLCS B 3KCMITyaTaLyio TONbKO nocne Toro, kak byaet
YCTaHOBMNEHO, YTO MaLLWHA, B KOTOPYIO BCTPAWUBAETCS STOT KOMMOHEHT, COOTBETCTBYET
nonoxeHnam JupekTuebl No mamHocTpoeHuto (2006/42/EG).

[MpownssoanTens 0693yeTc;| no TpeGOBaHI/IIO npenocTaBnATb cneumManbHyo JOKyMeHTauuo
NO KOMMOHEHTY MallWHbl ANnA OTAeNbHbIX rocyaapcTs.

CneuuanbHas TexHnyeckast AOKYMEHTaLMS M0 KOMMOHEHTY MaLUWHbLI COCTaBNEHa COrNacHo
Mpunoxenuio VIl vacTs B.

OTBETCTBEHHbI 33 [JOKYMEHTALMIO:
Wolfgang Sandkétter, BenzstralRe 7, 72636 Frickenhausen.

Frickenhausen, 25.11.2013 ppa. Wolfgang Sandkaétter,
Chief Development Officer
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YBakaeMblin 3akas4ymk!

Komnpeccopbl komnaHnm GEA — 3TO BbICOKOKaYeCTBEHHbIE, HAOEXHbIE U NPOCTbIE B
o6cnyxmBaHum nsgenus. Mo Bcem Bornpocam, CBA3aHHbIM CO COOPKON, KCnnyaTaumen
U MPVHAANEXHOCTAMM, obpallantecb B OTAEN TEXHUYECKOW MOOAEPXKKM Hallen
KOMMNaHWM WM B CNeLuanuavMpoBaHHbIE OMTOBbIE MarasuHbl, a Takke B Haluu
npeacTaBuUTeNbCTBA. Bbl MOXeETe cBA3aTbCs C cepBucHOM cnyxbon GEA no TenedoHy
Hawem 6ecnnartHon «ropsyen» nuHum 00 800 / 800 000 88 1 No 3NEKTPOHHON NoyTe
info@gea.com

C yBaxeHuem,

GEA Bock GmbH
BenzstraRe 7

72636 Frickenhausen
FepmaHus
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engineering for

é\ a better world
[ =y |

Hawmn ueHHOCTM - 3TO Halla XXU3Hb.

Bbicokoe Ka4yecTBO - YBNeYeHHOCTb - YecTHOCTb - OTBETCTBEHHOCTb - PasHoobpasne GEA

KoHuepH GEAGroup siBnsieTcs rnobansHON MalmMHOCTPOUTENBHOWM KOMNaHWE C MHOTOMUIUApAHbIMU
obbemMamu npogax, OCyLLECTBMSAOLWEN CBOK AesTenbHOCTb B 6onee yem 50 ctpaHax. KomnaHus
6bina ocHoBaHa B 1881 1. 1 € Tex NoOp SBMAETCA OQHUM U3 KPYMHENLLNX NOCTaBLLMKOB MHHOBALMOHHOTO
obopynoBaHus 1 TexHonorni. Akummn koHuepHa GEA Group npeacrasneHbl B HAEKCE eBPONenckom
6upxkmn STOXX® Europe 600

GEA Bock GmbH
Benzstrale 7 TenedoH +49 (0)7022 9454-0 info@gea.com
72636 Frickenhausen, lepmaHus dakc +49 (0)7022 9454-137 gea.com



