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Kpamkasi uHgpopmauyusi no opoweHuUro

3auwmTa opocUTEsIbHbIX CNCTEM OT 3aMep3aHnNA

B paiionax, rie rpyHT MOXeT
TpoMep3ath TIIy0xke, HeXKENU Ha TTyOuHy
YCTaHOBKY Tpy0, BaM HEOOXOIHMO
YUYHTBIBaTh HEOOXOIUMOCTH OCYILCHHS
OPOCHTENBHON CHCTEMBI, Ja0bI
NPEJOTBPATHTD €€ PaspyLIeHue Ipu
3aMep3aHUU.

CylIeCTBYIOT HEKOTOPBIE Pa3HOINIACUS
T10 JAHHOMY BOIIPOCY B OTHOLICHUH
CHCTEM, KOTOPbIE COCTOST U3
TIOJIMATUIIEHOBBIX TPYO: HEKOTOpPHIE
CUHUTAIOT, YTO CHCTEMBI U3 IIOJIMITHICHA
CMOTYT NIEPEHECTH PACIIHPEHIE BOBI
npu 3amep3anuu. (IIpousBoaurenu
TIOJIMATUIICHOBEIX TPYO COIJIACHBI C TEM,
YTO HET HEOOXOMMOCTH CIIMBATh BOJLY,
OJJHAKO OHM IPEYIPEKIAIOT O TOM, UTO
TpyOBI JOIKHBI OBITH 3aKONaHbL. B
MIPOTUBHOM CIIydae TpyOa MOXKeT
CJIOMAThCS BO BpeMs yiapa Wi Ipu
n3rube B MOMEHT, KOT/Ia OHa 3all0JIHeHa
3aMep3uiei Boaoi.)

Jlaxke y4uThIBasi 3TO, MHOTOKpaTHast
Harpyska nu3-3a pacIIMpeHust BOJbI Ha
MIPOTSHKEHUN HEKOTOPOrO KOJINYECTBa JIET
MOXET OCJIAOUTB TPYOY U PHBECTHU K e
pa3peiBy. Takxke BOZHHKAIOT BOIPOCHI,
CBSI3aHHBIE C HArPY3KOH, KOTOpask MOXKE1
BO3HUKATh M3-32 HEPABHOMEPHOTO
pacIupeHus U cxaTus Tpyo u
COCJIMHUTENBHBIX JieTallel IpH
nepenazax TemIieparyp.

B otHomenuu [1IBX 1tpy6 Het Bompocos
— eciu [IBX tpy6a Oonee uem Ha
MIOJIOBHHY 3aIlOJHEHA 3aMep3IIeil BOnoi
TO TpEIIMHA, BbI3BaHHAS 3aMeP3aHUEeM
BOJIBL, IPOXOJUT OT OJJHOI
COCIMHUTEIBHOM AeTallu JI0 IPYToi; 1
9Ta TPELINHA nPOXOOUm no 6celi OnuHe
mpy6ei. Kpome TOro, NonuBOYHbIE
TOJIOBKH C 3aKPBITHIM KOPITYyCOM,
YCTaHOBJIEHHBIE HaJl IIOBEPXHOCTHIO
3eMJIH, JJOJDKHBI OCYIIAThCs BHE
3aBHCHMOCTH OT TOT'0, U3 KAKOT'0
Marepuaia OHH C/IeIaHbl.

Cnocobbl ocyLIeHns OpoCUTENbHOM

CUCTEMBI

B CHUCTEMAX, B KOTOPbIX HE
UCHOJIB3YETCS KOHTPOJIbHBIE KJlallaHbI
JUIL IPpEAOTBpAllICHUS HU3KOHAIIOPHOTO
OCYLICHHS, MOKHO YCTAHOBUTbH KaK
PYYHBIE, TaK U aBTOMAaTUYICCKUEC
CJIMBHBIC KJIallaHbl JJIs1 GLICTPOFO
3aBEpUICHUS [TOATOTOBKH K «3UMOBKEY.
CI/ICTeMI)I, KOTOPbIC BKIIFOYAIOT
KOHTPOJIbHBIC KJIallaHbl, JOJI>KHbIL
«IIPOoAYyBaThCs» TaK, KakK 3TO BKpaTHe
OITKMCAaHO.

[pu Kcrmoab30BaHUH PYYHBIX
CILyCKHBIX KJIallaHOB B CUCTEME,
CIPOCKTUPOBAHHOMN U YCTAHOBICHHOM
Ha/JIeKAIUM 00pa3oM, HCIOIb3yeTCs
CHJIA TSDKECTH JJIS yIANICHHSI BOJBI M3
cucteMbl. JI7is TAKOW CHCTEMbI BAXKHO
HMMETh KQYeCTBCHHBIH «3aBOJICKOIDY
4epTek, 1abbl yIIPOCTUTH MPOLIECC
YIPaBJICHUSI PyYHBIMH KIIATAHAMH TS
OTBETCTBEHHOTO MEPCOHAIIA TIPH
MPOBE/ICHUH OCYILICHHS CUCTEMBI.
(OpocurenbHbIE CHCTEMBI, KOTOPBIE
HCTIONB3YIOT PYYHBIC CITyCKHBIC
KJIalaHbl, HE SIBIITFOTCS CTOJIb
MPUBBIYHBIMA, KAKUMH OHU HEKOT/Ia
ObLUTH — TPy, HCOOXOIUMBIIA JJIS TOTO,
YTOOBI FAPAHTHPOBATH OTCYTCTBHE
PACTIOIOKEHHBIX HIXKE TOKHOTO
Y4aCTKOB CHCTEMbI TPYOOIpPOBOIa C
«JIOBYIIKAMH JJIs1 BOJBI», SBJISICTCS
JIOPOTOCTOSIILIUM. )

ABTOMAaTHYECKUE CITYCKHBIC KIIalaHbl —
MOJINPYKUHEHHBIE YCTPOHCTBA, KOTOPBIC
OTKPBIBAIOTCS TOT/IA, KOT/IA MaaeT
JIABJICHHE B OTOM YaCTH CUCTEMBI — ceifuac
SIBISIFOTCSL OoJiee pUBBIYHBIMUA. OTHAKO
HEKOTOPBIC CIEIIHATUCTEI B 00JIaCTH
OPOCHUTEJBHBIX CUCTEM CUHMTAIOT, YTO
ABTOMATHUYECKUE CITYCKHbBIC KIIAaHbl
CJIUIIKOM JIETKO 3aCOPSIFOTCS, TO3BOJISIS
BOJIC OCTaBaThCs B TPyOax.
Tunpasnuyeckuit ynap TakKe MOXKET
MPUBECTH K TIOBPEKICHUIO CHUCTEMBI,
€CITU TPYOBI OCYIIAOTCS MOCIE KaXI0T0
JIIIKJIA OPOILICHHUSI.

Ecnu BB HCHIONTB3yeTE aBTOMATHYCCKIE
CITyCKHBIC KIIAMaHbl, yOSIUTECh B TOM,
YTO OHH YCTAHOBJICHBI B CTOYHOM
KOJIO/ILIE, & TAK)KE YOCUTECh B TOM, 4TO
OHH YCTaHOBJICHBI OTBEPCTHEM BHHU3 MO
yriaoMm B 45 rpasycos; He
YCTaHABIHBANWTE UX BEPTUKAIBLHO BHH3.

O0a THIIa CIyCKHBIX KJIAMaHOB JOJDKHBI
OBITh YCTAHOBJICHBI M HCIIOJB30BaTHCS B
COOTBETCTBHHU c HMHCTPYKIHAMA
MIPOU3BOAUTEIIS.

MpoayBka KOHTPOMLHOTO KnanaHa
OpPOCUTENBHON CUCTEMBI

CHUCTEeMBI, UCTIONB3YIOIINE
KOHTPOJIbHBIC KIIAMaHbl IS
MPEIOTBPAIICHHS HETIOJIHOTO OCYILICHUS,
HE MOTYT OBITh OATOTOBJICHBI K 3UME TIPH
HCIIOJIb30BaHUU PYYHBIX HIIH
ABTOMATHYECKUX CITyCKHbBIX KIIAMIAHOB.
Hawubonee cTanmapTHBIM METOJIOM
OCYIIICHHUS ITUX CHCTEM SIBIISICTCS
HCIIOJIb30BaHUE TIOPTATUBHOTO
BO3JIYILIHOTO KOMITPECCOpa ISl TOT0, YT00

CucreMsl, cocTosIue U3 TPyO, AuamMeTp
KOTOPBIX COCTaBIISIET TPU Jr0iMa UK
MeEHee, MOT'yT IIPOJIyBaThCsl KOMIIPECCOPOM
C BBIXOJIHOM MOIIHOCTEIO 125 KOM
(xybuueckux ¢yToB B MUHYTY). CHcTeman
Goxpuiero pa3mepa (¢ Tpydamu, IuaMerp
KOTOPBIX COCTaBIIIOT YEThIpe AroiiMa u
Goree) MOXKET MOTPEOOBATHCS BHIXOTHAS
MOIIHOCTB, paBHas 250 KOM wu Gonee.

Ipumeuanue: Jlanee ciemyer oduiee
OIMCaHUE HCIOIb30BAHMS BO3LYIIHOIO
KoMIIpeccopa AJIsl IIPOLyBKU OPOCUTEIILHOY
cuctemsl. IIpouenypa Moxet
BapbUPOBATHCA B 3aBUCUMOCTHU OT TUIIA
HCIIOJIb3YEMOT0 000PyIOBaHHSI.

INoacoenunuTe KOMIpPECCOP K CUCTEME U
aKTUBHUPYHTE 30HY J0XKAeBaTesell, KoTopas
HaXOJUTCS JaJIbIIEe BCEr0 OT KOMIIPECcopa,
repes TeM KaK OTKPBITH KJalaH M0J1a4H
BO3yXa KoMIIpeccopoM. BaxkHo
BBOJUTH BO3/yX B CUCTEMY
MOCTEIICHHO, BO N30eKaHUEe yAapHbIX
Harpy3oK IIpU pe3KoM HnoAbeMe
napiieHus. B 3aBucuMocTu OT JaBineHus
BO3JlyXa, pa3Mepa Tpy0, BapHanuu
1apaMeTpOB B MECTaX BO3BBIIICHUN U
pa3MepoB CTPYHHBIX HACalO0K, B
OpOCUTENBHON CUCTEME TIPH PE3KOM
N0JIbEME JaBJICHUS MOT'YT T€HEPUPOBATHC
yZAapHble Harpy3kH, npesblinaromue 600
OKJI ¢byHTOB Ha KBaJPATHBIH JIFOHM).
(Pa3yMHO yCTaHOBHTB 3aIIOpHBIH KJIaniaH
ME3K/Ty KOMIIPECCOPOM U UPPUTaLIMOHHOM
CHCTEMO; IapOBOM KpaH MOXET
MPUBECTU K FEHEPUPOBAHUIO
TUAPABIUYECKOrO yJapa, 4To He
PEKOMEHY€eTCs.)

ITocTeneHHO NOBBIIIANTE AABICHUE B
cucreme 10 50 OK/I, s ymenblieHus
BEPOSTHOCTU [OBPEXKICHUIN KOMIIOHEHTO}
CHCTEMbI FUJIpaBIMYeCKUM yaapoM. Ecny
MOJINBOYHBIEC T'OJIOBKH 10K IeBaTele
HE IOJHUMAIOTCS U HAXOJSTCS B
3a0JIOKUPOBAaHHOM COCTOSIHHH,
HACTPONTE AaBleHUME, I0JHUMAs €ro A0
TeX IOp, I0Ka 9TO UX COCTOSHUE HE
HU3MEHUTCS, HO HU IIPY KaKUX
00CTOsTENBCTBAX JABJICHUE BO3yXa HE
JoskHO npesbiats 80 GKI.

Kax 370 0bLI0 yKa3aHO, CHauaIa yAaIuTe
BOJIY U3 CaMOii JaJIbHEH 30HbI 10
OTHOLLEHHIO K koMnpeccopy. Kpome Toro,
ybenurecs, 4To Bbl paboTaeTe, HAauUMHAsK C
30H, KOTOpPbIE HAXOAATCS BBIIIEC BCETO, U
Jiajee mpoJBHUraiTech BHU3. Bona Oyner
YXOJUTh BHU3 [10 CKJIOHY



3 MaruCTPaJIBHBIN TPYyOOIIPOBO, €CIHU BB
1a4HeTe CHU3Y U Oy/eTe IOJHUMAThCS
3BEpX.

PaborTaiite, mocieno0BaTeNbHO NEPEXOIs K
IpyruM 30HaM. MBI pEKOMEH/IyeM yIANATh
3011y U3 CHCTEMBI, HCIIOJb3Ys JIBa
COPOTKHUX IMKJIA, HEXKEIIU OJIUH JUTHHHBIM.
Tono6HBI MOAX0 MPEACTaBIAET COO0M
TPOJIYBKY KaXKI0il 30HBI B TCUCHHE
COPOTKOTO MPOMEKYTKA BPEMEHH C
/IalieHHEeM OOJIbIICH YaCTH BOJIbI, & IIOTOM,
T0BTOPHOE IPOBEJICHUE IPOLETYPBL.
[akoii moaxo rapaHTUPYET yaaleHue
30]1bI, KOTOPAs TIEPEIIIIACh U3 IPYToi
SOHBI B OCYLIEHHYIO 30HY. [leproanueckoe
1pOJIyBaHUE CHCTEMBI BBl TAKKE
SHIDKAET BpeMsi paboThl BO3IYIIHOTO
<OMIpeccopa, NPOrOHSIOIEro BO3AYX 110
YCYIICHHBIM TPY0aM, co3/1aBast
DpHKIIMOHHYIO HArpy3Ky, KOTOPast MOXKET
TPUBECTH K TEILIOBOMY MTOBPEK/ICHUIO.

W B 3aBeplieHue, 3HalTe, 4TO €CIIU
remMrieparypa JI0CTaTOYHO HU3Kasl, TO

IMECTCS BEPOATHOCTDH 06pa30BaHI/IH JbJa By

1acajkax Joxaesareneil. Eciu Hacaaku
3a0JIOKMPOBAHBI JIBJIOM, BEPOSTHO BOJY HE
/OACTCSL YAAIUTh U3 3TON CEKIIUU
rpybonposopa. IToaromy, ecinu
reMIepaTypa HU3Kasl I OIyCKalach
{1Ke HyJIs, TO BaM CIIEIyeT IPOBEPUTH
1acajKy Iepe]| HadaaoM pabor.

Korza BeI mpostyBaeTe CHCTEMY, BPEMsI OT
3peMEHH NIPOBEPSITE YIacTOK TPYyOEI,
COTOPBIH HAXOUTCS OJIDKE BCETO K
<OMIIpeccopy, Ha IIPeIMET TOro, He
IBIISICTCSI JIM OH CJIVIIIKOM TOPSYUM Ha
siyns. Eciu TpyOa Oyznet ropsiuei, 9To
)3HAYAET TO, YTO CKOPOCTH MPOXOXKIACHHS
3031yXa 10 TPyOe CIIMIIKOM BBICOKA, H €€
1y’KHO CHU3HTb. 1I30BITOUHBIN HarpeB
VOXET HOBPEIUTh TpyOy U Apyrue
COMIOHEHTBI CHCTEMBI.

Bpewmsi, He00X0UMOE IS OCYILICHUS
SOHBI, MOJKET COCTABIISTD MATh MUHYT U
Sonee. Korna pacnbuieHre 13 Hacagok
10%KJIeBaTelNeit CHIDKACTCS IO YPOBHS
"yCTOrO TyMaHa, 3TO TOBOPUT O TOM, YTO
10CTATOYHOE KOJIMYECTBO BOBI OBLIO
3BITYTO U3 CUCTEMBI.

IMocne JABYX INUKJIOB IPOAYBKU CUCTEMBI,
1 10CJIE TOI'0, KaK Bbl YBEPEHEBI B TOM,

®
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YTO cUCTEeMa ObLIa OCYIICHA, OCTABBTE
OJIHY 30HY OTKPBITOW U BBIKIIIOYAHTE
KOMIIpECCop.

Mepbl NpeaoCTOPOXKHOCTU
Jlerue ocymnTh ¥ NOArOTOBUTH
CHCTEMY K 3UME HaJJISKAIIUM 00pa3oM,
HEXEITH 3aMEHSTh €€ KOMITOHEHTBI
BecHoi. Korga BeI roTOBUTE
OpPOCHUTEJILHYIO CUCTEMY K 3UME,
yOeIHuTeCh B TOM, YTO BbI IPUHSITH
cJeyroIue Mephbl
MPEI0OCTOPOXKHOCTHU

» He no3BoJsiiiTe JIaBJICHUIO BO3QyXa

npesbimath 80 OKJI, ocobenno B
CUCTEMaX, CIIPOCKTUPOBAHHBIX AJIs
paboTHI P JABIEHUU BOJBI
MeHblIeM, Hexxenu 80 OKJI.

He HaCTyHaﬁTe Ha COCTaBHBIC 4YacCTH
CUCTEMBI, KOrjga B HeHl HaXOIUTCsA
BO34YX IO 1aBJICHUEM.

He ocraBinsiite Bo3ayLIHbIi
KoMIpeccop 0e3 MpUCMOoTpa.

He mponysaiite cuctemy uepes Hacoc.
CHauana npojyiTe cucremy, a I0TOM
OCYLINTE HACOC.

He ocrasinsiite pyuHsle cllyCKHbIE
KJIaIaHbl OTKPHITHIMU. Boxa Mosxker
[IOIACTh B CUCTEMY BO BpeMs
OTTEMENH.

3aBepuiarolwme gemcTBuA

JIis1 3a1UThl YCTPOICTB,
o0ecIeurBaloNINX IIPOTUBOTOK, IIPU
MOMOIIY KJIAIIAaHOB C YIIPYTUM CEIUIOM
(L1apOBBIX KPaHOB), HEOOXOUMO
MPHHSITH MEPHI IIPEIOCTOPOKHOCTH JUTS
NPEIOTBPALLECHHS HOBPEXACHUN BO
BpeMsi MOPO30B H3-3a BOJIBI, IPOHUKILECH
B KopItyc kpaHa. ITocie Toro kak
BOJJOCHA0XeHHe OBbUIO IIEPEKPHITO Ha
3UMY M CHCTEMa ObLIA JJOIDKHBIM
0o0pa3oM ocylieHa, BEpHUTECH K
YCTPOUCTBY, 0OecreunBaroIemMy
IIPOTHBOTOK, U TIPU TIOMOIIY PYKOSTKH-
pblUara OTKpOITe U 3aKpoiiTe ero
HECKOJIBKO pa3. DTO yJajuT JH00YI0
BOJIy, KOTOpasl MOIJIa [IONAcTh B
KOPITyC KpaHa.

OcraBbTe pyKOSATKY pblYar noj
yrioM 45 rpagycoB, Kak 3T0 IOKa3aHO
Ha CXeMe BBIIIIE, TaK, YTOOBI KpaH ObLI
YaCTUYHO OTKPBIT. Ecnu ocTaBUTH €ro
MIOJHOCTBIO OTKPBITHIM UIIU
MIOJIHOCTBIO 3aKPBITHIM, TO BOJIa MOXKET
0Ka3aThCsl

3a0JIOKHPOBAaHHOM BHYTPH KpaHa,
BEPOSITHO HPUBEJS K €r0
MOBPEXICHUIO BO BpeMs
HACTYIUICHUS MOpO3a.

Koraa Bel nogrorasamsaere
TH/IPABINYECKYI0 KOHTPOJIBHYIO
CHCTEMY, 3aKPOKMTE U OTCOCIMHUTE
JIMHUIO CHA0XKEHUSI IPECHOI BOJIOM OT
TpyO CUTHAIBHO-KOHTPOJIBHOMN CHCTEMBI
u npocymmre ee. Kak o0cyxnanoch
paHee, ocyllieHHEe TPYO CUTHAIBHO-
KOHTPOJIBHOW CHCTEMBI MOXET HE
noTpe6oBaThCsl, HO €CIIU TPYObL
CUTHAJIbHO-KOHTPOJIBHOM CHCTEMBI
BoinosHeHsl u3 [I1BX — ux Heo6xoqumo
MPOYTh.

ONeKTpUYECKUE WU 3IEeKTPOHHBIC
KOHTPOJLIEPB! JOKHBI OCTaBaThCS
MOAK/IIOUEHHBIMHU K CETH, a BBIKIIFOYATEllb,
OTBEYArOLINI 32 3aITyCK IpoLecca
OPOLLEHHUS, WIH BBIKIIOYATENb YCTAHOBKH,
JIOJDKEH HaXOAUTHCS B OJIOXKEHUU
«BBIKIIFOYEHO». DTO IIOMOXKET
NPEeIOTBPAaTUTh KOHICHCALIUIO BIaru
BHYTPU KOpILyca KOHTpOJLIepa,
KOTOpasi MOXKET IIPUBECTH K KOPPO3UU
Y HEUCIIPaBHOCTH KOMIIOHEHTOB.

Omu uHcmpyKyuu 0CHOBaHbI Ha HabmoAeHUsIX
U 1IPO8epeHbI Ha MpakmuKe Ha MPOMSKeHuUU
onpederneHHo20 8DEMEHU 8 M1011E8bIX YCIOBUSIX.
O0dHako, ¢ 0c0b0l 0CMOPOKXHOCMbIO HYXHO
Oeticmeogamb rpu 88e0eHUU CXamozo
8030yxa 8 OPOCUMENTbHYHO CUCMEMY.

Obpamume gHUMaHue, Ymo HeKOMopkIe
npousgodumenu mpyb u dpyaux
KOMIMOHeHmMOo8 He darm 2apaHmuu Ha C80H
npodykyuto, ko20a 3mu KOMIOHEHMbI
nodeepaatomces 8030elicmauto cxamoeo
8030yxa, U npu 3mMoM, makue KOMIMOHEHMbI
He npedHa3Hay4eHbl Ons IKCrTyamayuu npu
ydaneHuu 800bI M0O06HbIM MEmMoOoM.

KomnaHus Hunter Industries He 6epem Ha
cebsi omeemcmeeHHOCMb 3a UCMOMb308aHuUe
3moz0 memoda OCyWeHUss 0pOCUMesnbHoU
cucmemel, u He e2apaHmupyem
6nazonpusimHbll ucxod npu
8bIMOTHEHUU 3MUX UHCMPYKYUd.
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