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Mpepynpexpexue 3arpssHeHus

MHOXeCTBO HenCnpaBHOCTEN rnapaBnnyec-
KMX CUCTEM MOXHO NPefoTBPaTUTb, ECAN
yAEensiTb AOCTAaTOYHOE BHUMAHWE «Bpary HO-
Mep OAMH»: 3arpA3HSIIOLLMM BELLECTBaM.
M3y4mnB cnocobbl KOHTPONS 3arpsi3HEHS,
MOXHO 06ecneyqnTb 3P PEeKTUBHOCTL IKCNY-
aTauum cucTeMbl, NPOAIUTL CPOK 3KCnyaTa-
LMW Y310B W AeTanei n yCTpaHaTb Heucnpas-
HOCTW A0 TOrO, Kak OHW NpuBeayT

K He0BX0AMMOCTY JOPOroCTOALLEr0 PEMOHTa
1 K He3annaH1pPOBaHHbIM MPOCTOSIM.

BbisiBneHue 3arpa3HeHUs U O4UCTKa

lmppaBnnyeckne CUCTEMbI ABNSIOTCA 3aMK-
HYTbIMW CUCTEMAaMU. STO O3HAYAET, YTO
OCHOBHas 4acTb TOr0, O YEM CNeayeT 3HaTb,
NPOVCXOAMT BHYTPY CUCTEMbI. YTOOLI Onpe-
[ennTb N3HOC U APYrne HemcnpasHOCTK, KO-
TOPbIE MOTYT BO3HWUKHYTb BHYTPU CUCTEMBI,
peKoMeHAyeTCs MCNoNb30BaTb Hallly Npo-
rpamMmy nnaHoBoOro 0Tbopa aKkenayaTaLmoH-
HbIX XKMAKOCTEN AN UX aHanuaa.

OpHa 13 aTuX yenyr — onpeaenexue coaepxa-
HUS TBEP/bIX YacTUL, — 0COOEHHO BaxHa Ans
ruppasnuyeckux cuctem. OHa obecneynsaer
onpeaeneHue YpeamepHoO BbICOKOrO YPOBHS!
3arpa3HeHns, KOTOPOE MOXHO YCTPaHWTb 3a
CYET BbICOKOIPDEKTUBHOW PunbTpaumn,
unbTpaunm Yepes BHeLWHUA GUnsTp 1 apy-
rX CPeacTs.

Mposepka

ExenHeBHbIe NPOBEPKW MMAPABANYECKON
CUCTEMBI, NPOBOAUMBIE BaMU 1 BaLLMK One-
paTtopamu, NO3BONAT BLIIBUTb YTEYKN U APY-
rne Menkue HencnpaBHOCTU [0 TOro, Kak OHW
NPUBEAYT K BbIHYX/AEHHOMY NPOCTOI0.
YMeHblueHne apHeKTUBHOCTU ONpeaenuTb
HE Tak NPOCTO, OLHAKO ATO NOCTENEHHO Npu-
BOAMT K YXYALIEHWIO 9KCMNyaTaLUMOHHbIX Xa-
PaKTEPUCTUK MaLLWHbI. MO3TOMY peKoMeHy-
€TCs NPOBOAUTL TEXHUYECKUE NPOBEPKM CU-
NaMu HaLwmx 0ByYEeHHbIX CNeunanncTos. It
nepuoanyeckve NPoBepKU BKNKOYAIOT B cebs
NPOBEPKY laBNeHns B CUCTEME, [IUTENbHO-
€TV paboumnx LMKIOB 1 APYriX NapameTpos,
KOTOpblE MOTYT NOMOYb ONPEAENUTL Heuc-
NPaBHOCTb U laTb PEKOMEHAALMM NO ee YCT-
paHeHuIo.




MpeaynpexaeHue 3arpasHeHUs

Kakue ObIBaIOT 3arpa3HSIoOLLMe BELLeCTBa

ﬂpenynpememme HEI/ICI'ID&BHOCTBI"’I FMﬂDaBﬂM‘{ECKUIﬁ CUCTEMBI HAYWHAETCH C KOHTpONa
3arpsisHedns paBoyei xuakocTu. 3arpsaHerHan paboyasn XuaKOCTb SBASETCH OCHOBHOM
yFDOBDPI AN COBPEMEHHbIX ruapaBnnyeckux CUCTEM. MSY‘MB‘ Kakue GoiBatoT 3arpasHawouimne
BELLLECTBA, YEM OHW ONacHbl, Kak OHW NONafalT B CUCTEMY W KaK KOHTPONMPOBATh 3arpa3HeHue,
MOXHO 06ecneqnTb YNyqylweHne 3KCnnyaTauuOHHbIX XapakTepUCTUK MallWHbl, NPO4NUTL CPOK
JKCNNyaTauum yanoe u aetanei u CoKpaTUTL IKCNNyaTaLUMOHHbIE PACXOAbI.

33|’DF|3HF|KJLIJM9 BeLecTBa — 310 Nniobble WHOPOOHEIE BELLeCTBa, NONaBLWne B rugpaenn4eckyio
cuctemy. CylecTByeT ABa TMNa 3arPA3HAIOLLMX BELLECTB: MEXaHYECKUe (TBEpAbIe YacTuLbl) 1
XUMHUHeckue.

MexaHuuyeckue Xumuueckue
(TBEpAble YacTULbI)
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MexaHuyeckue 3arpasHaoLlue eelecTea

3arpsazHAIOLIME BELLECTBA B BAE TBEPAbIX
4acTuu, Hambonee pacnpoCTPaHeHbl, OHK
NOAZAIOTCH M3MEPEHMIO M KOHTPOMIO. OHK
MoryT 06pa3oBbIBaTLCS NPU NPOU3BOACTBE,
nonaaatb npu 3ameHe paboyei XMaKocTy,
06pa3oBbIBATLCSA BHYTPW CUCTEMbI MK
nonagatb BHYTPb NP1 NPOBEAEHNN
TEXHWIECKOro 0BCNYXMBAHUS, NPU 3aMeHe
HaeecHoro o6opyaoBaHKA 1 B NpoLecce
3Kcnyaraumm MalwmnHel. K 3arpssHsiowmm
TBEPALIM HACTULAM OTHOCATCS rPA3b, NECOK,
Kpacka 1 4acTuLbl MeTania UM pesuHsl,
06pasylowmecs B pesynstare U3Hoca.

Xumuueckne 3arpasHaoLlMe eewecTea

K XMMU4ecKM 3arpasHaoLLIMM BELLLECTBAM
OTHOCATCA TENNO, BOAA W BO3AYX.
CoyeTaHne aTux BewwecTs NPUBOANT

K U3MEHEHWIO XMMWYECKOro cocTasa
paboyei xmuakocTk, obpasys 3arpasHeHue
B BAE NPOAYKTOB OKUCNEHUS U KMCNoT. Kak
1 B CNy4ae MexaHNYeCcKuX 3arpasHAIoLLmX
BELLECTB, XMMUYECKME 3arpasHAIoLne
BeLLecTBa MoryT 06pa3oBLIBATLCA KaK
BHYTPH, TaK M CHAPYXW CUCTEMbI.




MpeaynpexaeHue 3arpasHe

K yemy MmoxeT npuBecTu
3arpsisHeHue

3arpsasHeHune paboyeii XuakocTu BeAeT K NoBPeXAeHNIo
rMAPaBANYECKOi CUCTEMbI ABYMS NYTAMU. BO-nepBbiX, OHO CHUXKaeT
addexkTMBHOCTL paboTbl cUcTEMBI. MPOVN3BOANTENBHOCTb MALLIUHBI
1 3 HEKTUBHOCTb rMAPABNNYECKOW CUCTEMBI TECHO CBSI3aHbI APYr

¢ apyrom. Ecnu ruapasnuyeckas cuctema He pa3smsaet
MakcManbHoN 3P PEKTUBHOCTH, YXYALIAIOTCS 3KCMyaTauMoHHble
XapaKTepuCTUKN MaLwuHbl. MoTeps aGPeKTUBHOCTU 0ObIYHO
NPONCXOANT MEANIEHHO U MOXET A0CTUYL 16-20%, npexae yem
onepaTop NoYyBCTBYET YXYALWEHNE IKCMNyaTaLUNOHHbIX
XapaKTepuCTUK MalWHbI. Takas «He3ameTHas» noteps

3P PEKTUBHOCTM MOXET TaKXe NPUBECTU K YBENIMHEHUIO pacxoaa
Tonauea.

3arpsa3HeHne Takke BeIET K YCKOPEHUIO U3HOCca aeTaneit: ot 75 o
85 NPOLEHTOB HEMCNPaBHOCTEN rMAPOHACOCOB, TMAPOMOTOPOB,
rmapasan4yecknx UMinHApoB U KnanaHos 06yCHOBﬂeHbI
3arpsisHeHneMm. M3-3a UCKNIoYNTENbHO Manbix 3a30P0B B
COBPEMEHHbIX rnApPaBInYeCckux cCucTemax aaxe Hesngumble HacTuubl
MOrYT NPUBECTU K NOBPEXAEHMIO FTMAPOHACOCOB, MTMAPOMOTOPOB,
LUMAMHAPOB W KNanaHoB B peaynbrarte abpa3vBHOro, aare3noHHOro 1
yCTanoCTHOro U3HOCA.

3a30pbl B r1AapaBAMYecknx
cncremax Cat®

Buaumbl rnasom

5 30 40

CraHpapTHas BennynHa 3a30pPOB MEXAY METANNNYECKUMN
[eTansmu B ruapaenunyeckux cuctemax Caterpillar® coctasnser
5—30 MUKPOH (0AMH MUKPOH COCTABASIET OAHY MUIMOHHYIO 4acTb
meTpa). M03ToMy laxe HeBUAVMbIE YaCTULbI MOTYT NPUBECTU

K CEpPbEe3HbIM NOBPEXAEHNAM.

Yenoseyeckuit
BONOC

80

AGpasunBHbIi U3HOC

AGpa3vBHbIe YaCTULLbI NPUBOASAT

K cockabnueaHuio MeTanna ¢ aetanei
ruapasnuyeckoii cuctemsl. ObpasyioTcs
4aCTULbI METaNNA, YUCNO UX
YBENNYMBAETCS], ¥ OHW NOCTYNAIOT B APYrue
Y3ibl FMAPABANYECKOI CUCTEMBI, NPUBOAS
K eLe 60nbLMM NOBPEXAEHUAM.

YcTanocTHblif U3HOC

MoBTOPSIOMECS YAAPHBIE HArPY3KN

C BbICOKVM [JaBNIEHVEM MOTYT MPUBECTN
K TOMY, 4TO OT AeTanei 6yaer oTaenaTbes
MEeTaIMYeckas CTPYXKa, 3arpsasHsaioLas
rUAPABNNYECKYIO CUCTEMY.

cAT

Anre3voHHbIi u3HoC (06nuTepauus)

Mernkue YacTuLbl HaNUNaloT Ha
MeTanInyeckue NoBEPXHOCTH U
NPEnsATCTBYIOT NPOTEKAHMIO XWAKOCTH.

B pesynbrate npovucxoauT 3aefaHune unv
3aK/MHVBaHWE KNanaHoB., YTO BeAeT

K CHUXEHMIO 3D DEKTUBHOCTN CUCTEMBI.




MpepynpexaeHue 3arpa3HeHuns

M

wapasnuyeckne macna cepum SL-Hydraulic rny6okon
CceneKTUBHOW € MHor

Mop L

AN OYUCTKH IMAPOXKHUAKOCTENH nocne
yny BA3KOCTHbIE, TPaHCNOPTHPOBKM M XPaHEHHs Npn
aw /. r MalUMH, a TaK e
Pt ans n P n mc
naH cBOICTBa. uensto obecneuenus 6ecnepe6oiitoii paboTel MawnH
v o6opynosanus

BbiGupaiite COOTBETCTBYIOLLYIO Pabouyio .
XUAKOCTb

B rugpasnuyeckoit paboyent xuakoctu SL-Hydraulic
coaepxarcs nprucaaku, NOMOoraioLLme npeaoTepa-

PerynsipHo 3ameHnsiite pa6ouyio
XMAKOCTb U 00s13aTenbHo punbTpyiite
paGouyio XUAKOCTb, XPaHALLYIOCS

B GONbLINX EMKOCTSX

TUTb 3arpsi3HEHe, HaNPUMeEpP MHIMBUTOPLI OKUCHe:
HWS W BCTIEHMBaHWS. B Hell Takxe coaepxwrcs 60-
nee YeM B ABa pasa 6onbLue LIMHKA, YeM B 0BbI4HbIX
NPOMBILLAEHHbIX PABOUMX XMAKOCTSIX, 3 CHET YEro
obecneynBaeTcs MakCManbHas 3almTa ruapoHa-
COCOB, MAPOMOTOPOB, LIMNVHAPOB W KNanaHoB.
Cnepnyet 3HaTb npucagky, coaepxaluvecs B pabo-
4eil XnMaKoCTH, U He CneayeT MATU Ha KOMNPOMUCC

Komnanns Tyapeit yBenuuuna wHtepsan 3ame-
Hbl paboyei XnaKoCTH B rmapaBnuyeckoil cucteme
110 4000 yacos, npu 3TOM cneayeT cobniogats on-
peneneHHble TpeboBaHus no HabnoaeHwio 3a pa-
60yeit XMAKOCTbIO. Takke peKoMeHayeTcs 3ame-
HATb Pab0ouYI0 XMAKOCTb B Pa30rPeTOM U1 B nepe-
MeLLaHHOM COCTOSIHUM, @ Takxe BCeraa nponyc-
KaTb 4epe3 GpuUnbLTP HOBYIO Paboyyio XNAKOCTb,

He nonyckaTs HanMBa Macen M3 OTKPbITLIX EMKOCTEH,
Takux Kak seapa!
Ecnm Het & 0 3anuBatb
Macna To/bKO U3 MaNoeMKMX NaCTUKOBbIX Tap C
Y3KOi rop/IOBUHOM.

Wcnonb3yiiTe NNOTHO 3aKpbiBalowmecs
KpbILLKKM Gouek

MNOTHO 3aKpbIBAOLMECS KPbILLKM, TaKMe Kak
1U6156 Hawero npon3soAcTBa, NOMOryT NpeaoT-
BPaTUTL NoNaaaHne BHYTPb GOYKM rpsiaun, BOAbI,
NPUCYTCTBYIOLLMX B BO3ZXE YACTULL U APYTUX 3a-
rPA3HSIIOLLMX BELLECTB. PEKOMEHAYETCS Takxe xpa-
HUTb BOYKN B NOMELLEHUN.

B OTHOLIEHWM Ka4ecTBa B NOMNbITKE CIKOHOMUTL
HEMHOro aeHer.

MpepoTBpalleHune
3arpa3HeHus npm

NOACOeAVHEHVN LLTAHIoB

OuMwaiiTe WNaHrM Nepea UX yCTaHOBKOM
Mpu 06pbiBE MY NOACOEAMHEHUM LINAHTOB B CUCTEMY MOXET MOMaCcTb MHOXECTBO
3arps3HSAIOLLMX BELLECTB, KOTOPbIE CeAyeT yAanuUTb A0 C60pKU. PEKOMEHAYETCS NCNONb30BaTh
KOMMAEKT ANS OYMCTKMA LUMAHTOB, MO3BOMAIOWLMIA NPOMYCTUTL MEHHbINA 3apsa Yepes LnaHr,
TPY6KN U MydTbl. ITOT NHEBMATUYECKUIA MHCTPYMEHT MO3BO/ISIET B CYMTAHbIE CEKYHAbI YAANUTD
MeTanNMYecKue 1 PE3MHOBbIE 3arpA3HSIOLLME BELLECTBA, OCTaBNAS AANEKO no3aau
TPaAUUVOHHbBIE METOABI OYMCTKN.
O6ecneubTe 3alMTY XPaHALUWUXCS WAAHIOB U CO6PaHHbIX Y3108
Xpaumuuecu LWIAHTA U OYMLLUEHHbIE Y3/bl CNEeAYET 3aWUTUTL OT NONaAaHusa B HUX

6 NPUCYTCTBYIOWMX B BO3AYXE 3arps3HAIOWMX ewwecTs. Heaoporum cnocobom obecrieyeHist
TaKoWi 3alNThl ABNIRETCS YCTAHOBKA KPbILLEK 1 NPOGOK.

XpaHsLLylocs B 604Kax Um Apyrx eMKOCTSX.

MNPy NOACOEAVHEHNN 1 XPAHEHWM LUAHTOB CleayeT cobnioaars
Mepbl NPEAOCTOPOXHOCTM, MO3BOASIOLLME CBECTU 3arpsA3HEHNe
paboyeit XMaKocTh K MUHUMYMY.




MpeaynpexaeHue 3arpasHeHUs

MpepoTepalueHune
3arpsisHeHus

npy NPoBeaeHUN
obLero
TEXHUYECKOro

obcnyxuBaHus

PaHee Mbl 06Cyaunmn BaXHOCTb COBM0AEHUS
PEKOMEHI0BaHHbIX UHTEPBANIOB 3aMEHb!
pabouyent xuakoct u GunsTpos. Janee
npuBeEHbl HEKOTOPbIE AOMONHUTENbHbIE
pekoMeHAaunK No NpeaynpexaeHuio
3arpsisHeHns:

Buinonnsiite exeaHeBHble NPOBEPKN

Mpu BLINONHEHUN €XEAHEBHOI NPOBEPKU
obpallanTe BHUMAHWE Ha YTEYKM U
COOTBETCTBYIOLLMM 06Pa3oM yCTpaHsiiTe BCe
06HapyxeHHble HeucnpasHocT. Ocoboe
BHMMaHue obpalLaiiTe Ha 3HOLEHHbIE
YNNOTHEHWUS LIWNMHAPOB U Ha LUTOKW C
BbIGOMHAMM, KOTOPbIE CO3AAIOT YCNOBUA AN
cB0BOAHOrO NoNajaHus B CUCTEMY rpsiaut 1
APYruX 3arps3HSIoLLIMX BELECTB.

Xpanute ruppaenuyeckue Gaku
3an0NHEeHHbIMK

YpoBeHb paboyeit XUaKocTv B
ruapasnnyeckom 6ake Beerfa AONKeH
HaxoanTbCs Mexay otmeTkamm «Full» n «Add».
HenocTaTouHbiii ypoBeHb paboyeit Xnakoctu
ABASETCH OCHOBHOM NPUYUHOI BO3HUKHOBEHUS
KaBUTaUMM B HAaCOCe, YTO BEAET K
NOBPEX/AEHMIO HACOCA U K 3arpA3HEHNIO BCel
cucTembl. HegoCTaTo4HbIN YPOBEHL MOXET
TaKKe NPUBECTY K BbICOKOIA TEMnepaType
paboyeil XnaKocTu, B pesynsrate Yero
XUAKOCTb MOXET NOTEPSTH CBOW CBOWCTBA.

MpoBoauTe TeXHUYECKoe
o6nyxuBaHue KnanaHos

MpoBoavTe HEOGXOANMOE TEXHNYECKOE
06nyXu1BaH1e MacnsHoOro pagvatopa 1
NpeaoXpaHUTENbHBIX KnanaHos. Perynnposky
MPeOXPaHUTESBHBIX KNAnaHOoB AOSKHbI
OCYLLECTBNATL TONLKO HALW 0BY4eHHbIe
cneunanucTsl. Ecav 6yaeT BbissneHo
MOHWXEHWE [IaBNEHIS, O4YEHb BAXHO HANTK
MPUYMHY U YCTPAHUTH ee.

3ameHsiiTe N3HOLWEHHbIe
NPUBOAHLIE PEMHU BEHTUNSITOPOB

PerynapHo npoBepsiiTe pemMH1 Npueoaa
BEHTUNATOPOB, PAANATOPbI U MACNSHbIE
paavmatopbl. O6ecneyeHue NoCcToSHHOM
4aCTOTh BPALLEHUS BEHTUNATOPOB, @ TakXe
PerynsapHoe yaanexue rpsiau ¢ paauaTopos
M MacnsiHbix paanaTopos No3BOANT
noaAepXvBaTh OonycTUMyio pabouyio
TEMNeparypy CUCTEMBI.




MpepynpexaeHue 3arpsasHe

Pa3nuyHble 3arpasHaioLLme BeLecTsa MOryT nonacTb B ruapasnvnyeckyio cuctemy npu pabore
Ha cTpounnowaake. lanee npueeseHbl HEKOTOPbIE CNOCOObI 3aLWMTLI OT 3arpA3HEHUS:

CnepuTe 3a TeMnepaTypoii ruapaBAMYeCcKoi CUCTEMbI

Meperpes rnapaBANYecKoil CUCTEMbI BEAET K YXYALIEHNIO XapakTEPUCTUK 1 YBENMHEHMIO OKUCIEHUS
pabo4eit X1aKocTy, K 06pa30BaHMIO OTAOXEHMIT U BCNY4MBAHMIO WNAHTOB. O4YeHb BaXHO CNeauTh 3a
TemnepaTypoit cUCTeMbI U HabMIDAATL 3a yKasaTeNsamMu U KOHTPO/IbHBIMI TaMnamin TeMneparypbl,
€C/N OHN UMEIOTCS.

Wcnonb3yiiTe 3awuTHbIE YCTPOMCTBA ANS LUTOKOB

Mpu paboTe B O4EHb CYXWX YCNOBUSX U B MECTAX, FAe NPUCYTCTBYIOT HACbINaHHbIE KaMHW,
KOPPO3VOHHbIE MaTepualbl U CTPOUTENbHBI MYCOP, PEKOMEHAYETCS UCMONb30BaTh 3aLNUTHbIE
Yex/bl ANS OTKPbITbIX YYACTKOB LUTOKOB MMAPaBANYECKMUX LMAMHAPOB. Mbl roToBbl pacckasatb
Bam 06 aTom 6onee noapo6Ho.

BynbTe akKypaTtHbl npu 3ameHe pabouyero oGopyaoBaHus

Ha coBpeMeHHbIX MaLLMHax OnepaTopbl 4acTo 3amMeHsIoT paboyee 060pyaoBaHMe C rMAPaBINYECKUM
npvBoAoM. HenpasunbHas 3ameHa aToro 060pyA0BaHNS MOXET NPUBECTU K 3arPA3HEHNIO
rMAPOCHCTEM BCEX MALLMH, K KOTOPBIM OHU NpucoeauHsiotcs. O6s3aTenbHO NpoBepsiiiTe YCTPOCTBO
6bICTPOII CMEHbI HaBECHOTO 060PYA0BaHNSA U yAANATe rpsib C COEAUHSEMbIX NOBEPXHOCTEN Nepes
coeanHeHneM. 3akpbiBaiiTe naTpyoku 1 WTYLEpbl Kpbillkamu 1 npobkamu.

MpucnywmuBaiitecb K oneparopam

OpHa 13 BO3MOXHOCTEN KOHTPOANS 3arpsisHeHns, NPO KOTOPYIO YacTo 3a6biBaloT, 3aKi04AETCs B TOM,
4T06bI NPUCNYLLMBATLCS K CBOUM OnepaTopam. 130 AHs B ieHb OHW paboTatoT Ha MalLMHax 1 MoryT
BOBPEMS NPEAYNPeaAnTL O CUAbHBIX OTKIOHEHWSX B paboTe, O LyMe 1 0 APYrux NpuaHakax
BO3MOXHOIO 3arpsi3HEeHNs.




BoisBneHue 3arpa3HeHna U O4YMCTKa

MomoLLb B NPea0TBPALLEHUM 3arPA3HEHNS O4eHb BaxHa, HO TaKKE CeayeT 3HaTb, YTO

NPOUCXOANT BHYTPY MAPABNNYECKON CUCTEMBI. PerynsipHoe nposeaeHue nnaHosoro otéopa
3KCMJIyaTaumMOHHbIX XMAKOCTEN No TexHonorum MNyapeil SBASIETCS JIyHLWMM CNOCOGOM BbISIBNEHUS U3HOCA
fietanen v 3arpsa3HeHus, NPy 3TOM Bbl MOXETE BbIKMHYTb 3TV NPOGAEMbI U3 FON0BbI.

PerynapHo ot6upaiite npo6bl

PerynspHblit 0T60p Npo6 aKCnayaTaumoHHbIX XUAKOCTeN kaxasie 500 yacos paboTbl MaLLMHbI
umeet 0coboe 3HayeHme, Tak Kak No3BONSET TOYHO OLEHUTL COCTOSIHWE ruapocucTeMsl. Ecnu
npo6bl oTéupatoTcsa perynsapHo, GopMupyeTcs 6asoBas MMHUS, NO3BONAIOLLAN YBUAETD N0ObIE
OTKIOHeHUs1. ATa uHhopMaums HeobxoaMMa Ham A5 Pa3paboTkv NPaBUIbHBIX PEKOMEHAALMIA
no pemoHTy. Takxe BaxeH cnocob otbopa npob.

Yem ymwe cuctema, tem nyyuwe!

Komnanus F'yapei pekomeHayeT noaaepxuBaTh YUCTOTY AN
ONTUMM3aLMN CPOKA SKCTyaTauum aAetanei B rmapaBnn4yeckux
cucTemax cornacHo craHaapry 1SO.

HeoOxoaumocTb nporpammsbl M'yapei

lMporpamma nnaHoBoro otéopa 3KCnNyaTaLUMOHHbIX XWUAKOCTE COCTONT
W3 4eTbipex B3aMMOA0NONHAOLWNX NPOBEPOK:

* AHanu3 cTeneHn N3Hoca KOMMNOHEHTOB, KOTOPLIV MO3BONSIET OLIEHNUTH U3HOC
BHYTPW CMa3biBaemMoro cermeHTa.

* AHann3 COCTOSHUA rMAPaBAMYECKON XWUAKOCTH, KOTOPLINA NO3BONSET
onpegenvTb, NoTepsiia M CBOM CBOMCTBA 3KCMIyaTaUMOHHAs XUAKOCTb.

* [poBepKa 3arpsa3HeHns 3KCnyaTaUnoHHOM XWMAKOCTH, KOTOpasi No3BoNseT
OMNpesenuTb, He Nonanu I B XMAKOCTb Kakue-n1bo onacHble BELLecTBa.

* /ineHTndukaums aKcnnyaTaumnoHHOM X1AKOCTH, KOTOpas No3BoNseT
noATBEPAUTDb, YTO B CUCTEME UCMONb3YETCS COOTBETCTBYIOLLASA
JKCnayaTaunoHHas XuUaKoCTb.

Ha ocHoBe pe3ynbTatoB aTuX NPOBEPOK 9KCNEPTbI MOTYT OLEHUTb COCTOSHNE
rMApaBAUYECcKON CUCTEMbI U NPU HEOOXOAMMOCTM AaTb COOTBETCTBYIOLME
PEKOMEHAALMM MO TEXHUYECKOMY 0BCNYXUBAHMIO.




ng U O4YUCTKa

Mcnonb30BaHKe npaBuibHbIX CNOCO00B 0TOOpa NPoo

Wcnonb3oBaHue wwyna ans knanaHia ans
otbopa npo6

* [ocne TOro kak ABuraTenb NPorpeeTcs Ao
paboyeit TeMnepaTypbl, 0cTaBbTe ero paboratb
Ha HU3KOI 4acTOTe BPALLEHNs XONOCTOro XoAa.
CH/MUTE NbiNe3alLyuTHbIA KOANAYoK C KnanaHa
oTaeneHus, u3 kotoporo Gepete npoby.

* BcTasbTe Lyn B knana 1 otbepuTe okono
100 mn (4 yHumit) paboyeit XMaKoCTH B eMKOCTb
[U151 OTXOA0B. YTUAu3upyiTe 0ToGpaHHyio
XUAKOCTb 1 TPYOKY B COOTBETCTBIM C
[ie/CTBYIOLWIMU NpaBUnamm.

¢ CHOBa BCTaBbTE LLYN C HOBLIM OTPE3KOM TPyOKu
B KJ1anaH 1 HanonHuTe ByTbINoYKy Ans npob Ha
TPW YETBEPTH, HO He HaNnBaTe A0 KOHLA.

* [A3BnekuTe LLYN U3 knanaxa v 3akpoiite
6yTbINO4KY NPo6KOiA. MomecTute ByTbinky
C 3an0/IHEHHOWN 3TUKETKOWN B KOHTEMHEP Ans
TPaHCMOPTUPOBKN.

MPUMEYAHUE: LLlyn ans knanaxa cnepyet
1CNoNb30BaTh TONLKO AN MarucTpanei noa
BbICOKMM AaBneHrem. [ins Moaeneil, Ha KOTopbiX
Takve KnanaHbl OTCYTCTBYIOT, UMEIOTCS KOMMEKThI
MOANGOULMPOBAHHBIX KNanaHoB.

3KCTUTyaTaLMOHHbIX

Xuaxkocreun

AKKYpaTHO 3anoNHUTe 3TUKETKY

Ecnu Ha aTMKeTKe NpuCyTCTBYET BCS

Heobxoanmas nHdopmaumsi, 06pabotka Npobbl

CyLECTBEHHO ynpoLuaeTcs. YoeauTecs, 41o

ykasaHa Bcs Heobxoanmas Hpopmaums, B

4acTHOCTH:

* Mogzenb v CepuiiHbIit HOMEp MalLNHbI

* Moka3aHus cyeT4MKa MOTO4acoB 060pyaOBaHNS
W TUN 3KCNNyaTaLMOHHOMN XNAKOCTN

* 3ameHsnach Uu HeT JKcnnyaraumoHHas
XMAKOCTb NPK 0T6OPE NPOOLI

Wcnonb3oBaHne BaKyyMHOM 3KCTPaKLUn

* Mocne TOro kak aBuraTenb nporpeercs Ao pabo-
Yeil TemMnepaTypbl, BblkioyuTe ero. OTMepsTe 1
OTpeXbTe HOBYIO TPYOKY Ha A/IMHY Lyna Ans u3-
MepeHus YpoBHs Macna. Ecnv B oTceke, 13 ko-
Toporo Bbl Gepete npoby, Takoro Lyna HeT, oT-
pexbTe TPYOKy Takoi ANMHBI, KOTOpas NO3BOAUT
norpyanTb ee Ha ry6uHy, paBHyio NONOBUHE
PaCCTOSHUA OT HIXHEro [0 BEPXHEr0 YPOBHS
macna B pesepsyape.

* BerasbTe TPYOKY Yepes3 roNoBHYlo HacTb BakyyMm-
HOro Hacoca u 3aTsHuTe raiiky. Tpybka AonxHa
BbIXOAUTL MPUMEPHO Ha 4 M (1 AtoiiM) HUXe oc-
HOBaHWS rONOBHOI YacTV BaKyyMHOr0 Hacoca.

* 3akpenuTe HOBYIO GYTbINOYKY Ans Npob Ha ro-
JIOBHOW 4YacTu BaKyyMHOro Hacoca. [lpyrow ko-
HeL, TpYOKM norpyauTe B pesepeyap ¢ Maciom
MalLMHbI, NPY 3TOM TpyBKa He AI0XHA kacaTbes
[Ha pesepayapa.

* C noMoLLbio Py4Ku1 BakyyMHOr0 Hacoca coaaii-
Te paspexeHue. Hanonnute GyTbiNoYKy Ha TpU
YeTBEPTY, He CieflyeT 3anoNHATbL ee A0 KOHLA.

* W3Bnexute TpybKy U3 pe3epByapa, OTCOEAUHITE
6YTbINOYKY OT BaKyyMHOr0 Hacoca 1 nioTHo 3a-
KpOMTE KPbILLKY BYTbIN04KM. MomecTute ByTbiiky
C 3aNONHEHHOM ATUKETKO B KOHTEHep Ans
TPAHCNOPTUPOBKY.

Mpu 0GHapyXeHUM BbICOKOI CTENeHn 3arpsisHeHnst
HEeMeA/IeHHO NPUHNMAalTe Mepbl

Ecnu no pesynstatam aHanu3a Gyaet yCTaHOBNEHO, YTO cucTemMa

3arpsi3HeHa, 04eHb BaXHO BbICTPO NPEANPUHSATL COOTBETCTBYIOLME AEHCTBUS.
Yem onblUe 3KCNAyaTMPOBaTL 3arps3HEHHYI0 cucTemy, Tem GbicTpee ByayT
M3HALLIMBATLCA AETaNN, CHU3UTCS 3PHEKTUBHOCTL CUCTEMBI U YXYAWATCS
CBOWMCTBA 3KCMNyaTaUMOHHOM XMAKOCTH.

MoMUMO OnpeaeneHus 1 yCTPaHEHUS MPUYMHBI BLICOKOM CTENEHU 3arpaaHeHus
OYEHb BXHO OYUCTUTL CUCTEMY. B 3aBCUMOCTM OT CTENEHM 3arpsiaHEHNs

MOryT noTpeboBaThCs Takue Mepbl, Kak YCTaHOBKa BbICOKOI(DdEKTUBHbIX
unbTPOB, PuNbTpaLWSA Yepes BHeLLHUe GUILTPbI, 3aMeHa 3KCrnyaTaLUMoHHOMN
XUAKOCTV UM NONHAsi NPOMBIBKA CUCTEMBI.




MpoBepka

PexomeHnpyemas
nepuoANYHOCTDb
TEXHNYeCKOro 00CcNyXuBaHUs
rUApaBNUYECKMX CUCTEM

Mposepka kaxasie 10 Yacos paboTsl UK eXeHEBHO

* [POBEPUTL YPOBEHb rMAPABAUYECKON XUAKOCTH

* MpoBEPUTL rMAPABNHECKVE UMANHAPBI U HACOCH! 1
yGeanTLCA B OTCYTCTBUN YTENEK

 [IpoBEepUTH LWNAHTK, TPYOKM 1 TMAPaBAMYECKUii 6ak n
yGeauTLCS B OTCYTCTBUM YTEYEK MW NOBPEXAEHNIA

Mposepka kaxabie 250 4acos paBoTbl M EXEMECAYHO

 BbINOMHUTL NPOBEPKY, NPEAYCMOTPEHHbIE ANS
10-4acoBOr0 TEXHNYECKOro 0BCYXMBaHNS

* MpoBepuTbL PaavaTop ANs r’APaBNYECKON XUAKOCTH
1 y6eauTLCS B OTCYTCTBIM YTEHEK UM 3aCOPEHNs

* [poBEPUTL BCE rMAPABNNYECKIE IMHUN 1 YOeauTbCS
B OTCYTCTBIV NOBPEXAEHHBIX, HAPYLUEHHbIX UK
0CNabneHHbIX COBAVHEHMIA

Mpoeepka kaxabie 500 yacoe paboTul unu

eXeKBapTanbHo

* BbiNONHUTL NPOBEPKU, NPElyCMOTPEHHBIE ANS
10-4acoBoro 1 250-4aCOBOrO TEXHUYECKOrO
06CNyX1BaHNS

* BbiNONHUTL MPOBEPKY rMAPaBNYECKON XUAKOCTH MO
nporpamme OO0 lyapeit

* 3ameHuTb GUILTP rMAPaBINYECKON XNAKOCTH

. I'Ipoaepmb rMapaBaUyeckne HacocChl U KpenneHus u
y6eaUTLCS B OTCYTCTBIN OCNAONEHHBIX MK
YTEPSAHHbIX KPenexXxHbiX nperanei

Mposepka kaxasie 1000 yacoe paboTbl unu pas
B nonroaa
¢ BbINONHUTL NPOBEPKM, NPEAYCMOTPEHHbIE ANS
10-4acosoro, 250-4acosoro 1 500-4acosoro
G koro obc. y
* MpoBepuUTL ApeHaXHbIe OTBEPCTUS Hacoca 1
y6eauTbCs B OTCYTCTBIAN yTEueK

Mposepka kaxasie 2000 yacos paboTs! unu
eXeroaHo
* BbINONHWUTL NPOBEPKU, NPEAYCMOTPEHHbIE ANS

10-yacosoro, 250-4acosoro, 500-4acoBoro 1
1000-4aCOBOr0 TEXHUYECKOrO 06CNYXMBAHNS

* [poBepuTh B ruap HECKOI cucTeme

* MPOBEPUTL LNIMTENLHOCTb LWIKIOB U CTENEHb
€amMonpPOU3BOSLHOIO ABUXEHMS LTOKOB
LMAVHAPOB rMAPABAUYECKON CUCTEMbI

Mo3BoHuTE B HawW
OTAeN CEPBUCHOO
obcnyxueaHus, 4TOObI
nonyunts 6onee
noapo6Hyio
nHdopmaumio o
cnyx6e noanepxku
rMAPaBANYECKUX
CUCTEM KNMEHTOB U

y3HaTb O ApYrux
nporpammax
TEXHWUYECKOrO
obcnyxuaHus
rMAPABANYECKUX
cucTem.

3aBepLuaioLLmM 3Tanom 06CNyXMBaHUS TMAPABANYECKON CUCTEMbI ABNSAETCA MPOBEpKa
060pyA0BaHMS W OLEHKa ero paboTbl «Ha cyx». MoAAepXMBaTbL BbICOKME 3KCMyaTaUMOHHbIE
XapaKTepUCTUKN CUCTEMBI U ONPEeAENsiTb BOIMOXHbIE NPOGNEMbI HA PaHHEN CTaauu NomoryT
cnegyloLme MeponpuaTis:

¢ CobnioaeHue rpacduka npoBEPKU 1 TEXHUYECKOr0 06CNYXMBaHUS, NPUBEAEHHOTO Ha 3TON
CTpaHuue

* YyacTve MaluH C r’uapaBanyeckumMm CUCTEMamMu B Hallen NporpamMme TEXHUYECKOro
06CcnyxvBaHus rnapaBaMyeckux CUCTEM

* YneneHve BHUMaHWs NokasaTtensim Heo6XoAMMOCTU PEMOHTA.

TexHuyeckoe o00CNyKMBaHue
rmapaBINYeCcKon CUCTEMDI
no nporpamme 000 lN'yapen

Pa3 B rog nnu kaxasle 2000 yacos paboTbl pekomMeHayeTcs NpeaoCcTaBUTe CUCTEMY Ha NPOBEPKY
Hawum 06y4eHHbIM cneuranucTam. B pamkax nporpaMmbl Mbl NPOBEAEM:

 [letanbHblit OCMOTP rMAPABANYECKOI CUCTEMBI

* [IpoBEPKY CaAMOMPOM3BOBLHOIO ABIKEHNS BCEX MUAPABANYECKMUX LIMIMHAPOB
* MonHyio NPOBEPKY ANMTENLHOCTY LMKIOB U AaBNEHMUS B CUCTEME

¢ OT60p NPO6 3KCNNYaTALMOHHBIX XWUAKOCTEN NO Nporpamme Myapeit

Mocne 06paboTkv pesynsTaToB NPOBEPKM 1 aHANN3a 3KCMYaTaLUMOHHbIX XUAKOCTEN
Mbl NPEACTaBUM Bam NOAPOGHBIN 0T4eT. ECn noTPeByeTcs PEMOHT, Mbl TAKXe COCTaBUM CMETY.
Mbl NpeanaraeM MHOXECTBO BapUaHTOB PEMOHTA 1 MOMOXEM BaM BbIGPATh ONTUMAIbHBIiA.




MpoBepka

Moka3zarenu
Heo0XoAMMOCTH peMOHTa

BO3MOXHble NPUYMHBI

B03MOXHOCTH CEpPBUCHOIA
cnyx0bl KoMnaHuu MN'yapeii

Yreukn

CunbHOE CaMonpou3BosbHOE
ABMXEHWE LUTOKA
FUAPOLMANHAPA

Bonblas ANMTENBHOCTL LMKNA

LLym npm paGote

Meperpee cucTemsl

OcnabneHHble COeanHeHUs
LMAMHAPOR

BapyTble UM UCTEPTbIE WAAHTY

CunbHaa NOABMXHOCTD LLNAHIOB

Mporpamma lygpeit

3HayuTeNbHbIe NOKa3aHua
CYeT4yuka MOTO4acoB

CAMWKOM BBICOKOE fJaBneHne B cucteme
LllepoxoBaThle WK NOTHYTLIE WTOKW UMAWHAPOB
MoBpexaeHHbIE UK HENPaBUIBHO YCTAHOBNEHHBIE
YNNOoTHEHUA

HenpaswneHO 3aTAHYTOE COBAMHEHUE LNAHTOB
W3HOWEHHBIE MU NOBPEKAEHHBIE LWUNAHTK, TRYOKM 1
WITYUEPSI

OTCVTCTBVIB 3alMTHBIX ‘J‘CT[JOFICTB

TpebyeTcs perynupoeka knanaxa
LLlepoxoBartblid UMAMHAP

NospexaeHHbIe YNNOTHEHUA
W3HoLWeHHBIA knanaH

3ﬂl'pHHHEHHEIR ruaopasnu4eckas xXnaKocTb

3kennyaTauMoHHbIe XapakTEPUCTUKKM ABuraTens
HeucnpagHsiid knanaH

HwW3kuin ypoBEHE rMAPaBNNYECKON KWIKOCTU
W3HowenHbIe AeTanm cucTemb

3arpaaHeHHan ruapaennyeckas XuaKocTs

SKcnnyaTauMoHHbIE XapakTePUCTUKW ABUraTens
HW3kWiA ypoBeHb XWMAKOCTU

Aapaums

M3HowWweHHbIe feTann CUcTeMbl

HeucnpaeHslil NpeaoXpaHUTEntHbIA Knanax

HeucnpagHblid MacnsHbIA paguaTop

Hu3kui ypoBeHb XMAKOCTH

3acopeHHbIi HUNLTp

W3HowenHbIe geTann cucTembl

HeucnpagHslid NpeaoXpaHuTentHbIA KnanaH
HenpaswnbHas BA3KOCTb UKW 3arpA3HeHHas
rnaopaenu4eckas XuakocTb

3acopeHue B cUCTEME

HepocTaToyHbli ypoBEHb NOArOTOBKK ONepaTopa

M3HOLWEeHHLINA LWTOK UNM NPoYWWHa/uanda umnuHapa
HepocTatoyHas cMaska

HenpaennsHO NoaoGpaHHbIi rpadHk TEXHUYECKOro
obcnyxnBaHus

To4euHble YTe4KM B MaTepUane nokpsiThs
HenpasunsHO NPONOXEHHbIE WK
HapyxHble NoBpexaeHns

Meperpes cUCTEMbI

HEFIDEIEMJ'II:HD YCTaHOBNIEHHbLIE XOMYTbI UK
HENPaBHNEHO NPONOXEHHBIM LUNAHT
Aapaums/kaBuTaumns

Beicokas cTeneHb U3Hoca Aetaneii, rpsass u gpyrue
3arpA3HAILLIME BELLECTBA B MUAPABNMHECKON XMOKOCTH
BE/IYT K YCU/IGHHOMY U3HOCY AETanei u K CHUKEHUIO

3 HEKTMBHOCTM CUCTEMBI

O6patuTecs K Ham, 4To6LI ONPefenUTL, Kakoe
TEXHUYECKOE 0BCNYKMBAHWME NOAXOAUT ANA BALLMX
cucrem

QOBcnyxmBaHUe WNAHIOB

TwarenkHeli 0CMOTP MaLLMHEI

TexHuyeckoe DGCﬂy’)KVIBaHME W AnarHocTuka
MNporpamma no MeToauke MNyapei

TexHuyeckoe oBCnyXvBaHWe rmapaBnMHeCcKMX CUCTEM

M peHTudukauma n usmMepeHue

JluarnocTuka

Mporpamma No MeToauke Myapedi

TexHuyeckoe o6CNyXvVBaHWe rMapaBNMHECKMX CUCTEM

3amepeHne napamMeTpoB MallMHbI M CpaBHeHWe

C HOMWHaNbHbIMWK

JwarHoctuka

Mporpamma no MeToanke Myapei

Texnuueckoe 06CNyKUBaHNE MMAPABNIMYECKUX CUCTEM

TiwaTenbHbIiA 0CMOTP MaLLMHE
Mporpamma no Metoguke MNyapei
TexHuueckoe 0BCNyKUBEHWE MMAPABNMYECKIUX CUCTEM

TwaTtenbHbld 0CMOTP MaLLKHLI

Texuuyeckoe oBCNyXUBaHME W AMArHOCTUKA
Mporpamma no mMetoguke Myapei

TexHuyeckoe UGCI‘W)KVIEEHME rmapaennu4ecknx cCUCTem

MpoBepka 1 PEMOHT Y3noe
CEDBMCHOB OﬁCJ‘Iy)KWBHHME rnapasnnu4ecknux cCUcTem
3aKasumka

TiwaTenbHbIiA 0CMOTP MaLLKMHE!
OfcnyxuBaHue WNaHros
TexHuueckoe 0BCNyKUBEHWE MMAPABNMYECKIUX CUCTEM

OBCnyXMBaHUE WNAHrOB

KoHcynstaumn no npodunaktuyeckomy TO
TexHudeckoe obcnyXvBaHre rMapaBNMECKUX CUCTEM

KoHcynstauuu ¢ aunepom
TexHuyeckoe o6CnyKUBaHNE TMAPABNMYECKMX CUCTEM
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000 lyadpet
OBECMEYMBAET TEXHUYECKYIO
NOAAEPXKY HA MUPOBOM
YPOBHE

B nio6oe Bpemsi v B No6OM MecTe Mbl
npeanaraeM UMEeHHO Te AeTaNN W PeLLeHus
B chepe TexHu4eckoro obeny s,
KOTOpble BaM HEOOXOANMBI.

KeanuduumposaHHble cneunanmuctsl
koMnaHuu yapeit

MOMOryT NOAAEPXUBATH BaLLN MaLLVHbI

8 paboyeM COCTOSIHWAM, B pe3ynbTare Yero
Bbl MOY4MTE MAKCUMAbHYIO BbIFOAY OT
MHBECTULMIA B 060PYAOBaHNE.

www.hydrac.ru
©2012 OOOryapeit

14200 Poccus

lNMonHoe TexHunyeckoe
o0cnyxuBaHue
nopgaepxka

Bce 6onbluas 4acTb JKCnayaTaunOHHbIX PacxoaoB CTAHOBUTCA
CBsi3aHa C rmapasnnmyeckumm cuctemMamm. Mol CTpeMUMCS NOMOYb
BaM COKpPaTUTb 3TN PACX0A4bl, a TAKXe [0BUTLCA MakCMabHOM
9¢pPEKTUBHOCTU, NPON3BOANTENLHOCTU U NOCTOSAHHOM FOTOBHOCTU
MallUWHbI 3a CHET MNOCTOAHHOI O KOHTPOIA 3arpPA3HEHNA N ApYrnx
3N1IEMEHTOB O6Cﬂy>KMBaHVIﬂ CUCTEMBI.

Y3HaiiTe y Hac, kak MOXHO MPOBECTV TEXHUYECKOe 0OCNyXMBaHNe
TMOPABANYECKON CUCTEMBI M 3aKIIOYNTL KOHTPAKT Ha CePBICHOE
o6CcnyxmBaHve ANns AOCTUXEHNS 3TUX Pe3yNbTaToB.

Bonee noapobHyio HbOpMaLMIO O rMaPaBANYECKUX CUCTEMAX U
COOTBETCTBYIOLLEN NPOAYKLMK, a TaKkxke 00 ycnyrax
000 lyapeit MOXHO HaiiTK Ha caiiTe www. hydrac.ru
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