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1.CoBpeMeHHBII ABYBUHTOBOI KOMIIPECCOP

BunTOBO# BO3ayIIHBIN KOoMIpeccop cepun CS mpeacTaBisieT cO00M IBYXOCHBIM POTAIIMOHHBIN
BO3/YIIHBIA KOMIIPECCOpP ¢ HarHeTaTeleM 00bEMHOTO THIIA, €T0 IPYTroe Ha3BaHHUHU - JIBYXBUHTOBOM
BO3YILIHBIA KoMIIpeccop. OCHOBHOM arperar u KitodeBble fetanu cepun CS mpon3BoasTcs
u3BectHol komnanneid HANBELL (TaiiBanp), cienuanu3upyroueiicss Ha BAHTOBBIX BO3AYLIHBIX
xomnpeccopax. HANBELL siBnsieTcst MeXyHapOIHBIM JUAEPOM B IPOU3BOJICTBE
CHELHUATU3UPOBAHHBIX KOMIIPECCOPOB BBICOKOTO JIaBJIeHUs ¢ Oojee yeM S50-JIeTHUM OIbITOM
IIPOM3BO/ICTBA.

9TO0T BHU/] BO3AYIITHOTI'O KOMIIPECCOPA UMCET OIPOMHOC TCXHOJIOIT'MYCCKOC MMPEBOCXOACTBO!:

Bricokas HanexxHOCTh. JIByXBUHTOBOWM BO3IYIIHBIN KOMIIPECCOP UMEET MEHBIIIE ACTANICH.

BoaBMMHCTBO U3 HUX CIIOKHO MOBPEANTD, YTO IMO3BOJIACT MPOAJIUTE CPOK SKCILTyaTalluH.

b. IIpocToTa B 3kcIuTyaranuu 1 o0CTy>)KuBaHUU. BbicOkOaBTOMaTH4eCcKasi TEXHOJIOTHS YIPABICHUS HAIlIUM
KOMIIPECCOPOM I03BOJISET MOJIb30BATEIN0 PA0OTaTh TOJBKO B TEUEHHUE KOPOTKOTO BPEMEHH.
Komnpeccop moxeT paboTath Aaxke 0€3 NpUCYTCTBUS YeJIOBEKa.

c. OrnuyHas nuHaMudeckas cOaTaHCHPOBAHHOCTL. Y KOMIIpECcOpa OTCYTCTBYET HapylleHHe OanaHca,
Oyiaromapsi yCTpOMCTBY €ro MexaHu3MoB. OH MOXeET padoTaTh CTAOMIBHO TTPH BHICOKHX 000pOTaXx.
[ToaToMy ero MOKHO 3amyckaTh 0e3 crenuanbHoro ¢pynnamenta. Ero ynobHo ucnonp3oBaTh, IOTOMY
YTO OH HEOOJBIIION U JIETKUH.

Bricokas a3 pextuBHOCTD. [laBieHne mpu BEIXOAE BPSI JIM MOKET MOBIHUATEH HA MOJIOKHUTEIHEHOE
CMEIIIeHNE, TIOTOMY YTO JIBYXBUHTOBOM BO3AYIITHBIA KOMIIPECCOP UMEET MPUHYTUTEITBHYIO
MOIIHOCTb. Jlake JUIMTenbHOE UCTIONB30BAHUE HE MOBIHSIET HA €T0 YPPEKTUBHOCTD.

Huskuii ypoBeHsb 1IymMa U MpakTHUECKu OTCyTcTBUE BuOparuu. Lllymonornomenue,
BUOPOM30JISILIMSA U MOTJIOUIEHNE BUOpALU — 3TO OHO U3 NPEUMYILECTB 3TUX KOMIIPECCOPOB.

HecmoTps Ha TO, 4TO HalIM KOMIIPECCOPBI IPOLUIN CTPOTHH KOHTPOJIb Ka4eCTBa NIEPE]] TEM, KAK OHU
MOKHHYJIN 3aBOJI, TOXKATYHCTA, IPOUYUTANTE 3TO PYKOBOJICTBO U CIEAYITE eMy B paboTe, YTOObI
rapaHTHPOBaTh HAJIEKHYIO, OE30MIaCHYIO U CTAOUIIbHYIO paboTy KoMmmpeccopa. Eciiu Bbl He yBepEHbI
B COJICPXKAHUU 3TOT0 PYKOBOJICTBA UM XOTUTE MOJYUYUTh JOMOJHUTEIbHYIO HH(POPMALIHIO,

CBSDKUTECHh C HAMU WK ¢ Omkaimum aunepom. biaronapum Bac 3a Bamr myapsrii BeIGOp!
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[naBsa 1 BeepeHue

2. PaGouwuii npuHIUII

Becb pabounii IMKIJI BUHTOBOT'O BO3YIIHOTO KOMIIpEccopa JAeIUTCs Ha 3 Tamna: rojada Bo3ayxa,
€ro C)KaTue, BBIIYCK - TMarpaMMbl BHU3Y CTPAHUIIBI WJUTIOCTPUPYIOT BCE ATAMbl pa0OThHI
KoMpeccopa.

IIpouenypa Bnycka. Korjga poTop HaunHaeT BpaiaThCs, OUH 3yOUaThlii KOHEI[ TOCTENEHHO
MPOKPYUUBACTCS, 00pa3ys MOJIOCTh MEKAY BUHTOBBIMU 3yObsiMU. C pacHIMpEeHUEM MOTOCTH
oOpa3yercs BakyyM. [10710CTH MEX Ty BHHTOBBIMH 3yObSIMU UMEIOT

JIOCTYII K BIIyCKY BO3/yXa, IO3TOMY BO3yX IIPOXOAUT BHYTPb IIOJ JIECHCTBUEM IEpeInaia
naBieHus. B xone nmocienyroniero npoiecca BpalieHus poTop HENPECTaHHO IPOKPYUHUBAETCS U3
nepeIavn CJI0Ta BEJOMOTO POTOPa, C YBEIIMYCHUEM ITOJIOCTH MEKIY BUHTOBBIMH 3YObsIMHU.
[TonocTs mpuema Bo3ayxa 3anupaeTcsi MEKIy HIECTEPHIMHU.

[Tpouenypa Bmycka 3aBepliieHa.

IIpouenypa c:kaTus. Koraa porop Bpaiiaercs, H0oJ0CTH MEX/y BUHTOBBIMH 3yObsIMHU
HENpPEephIBHO yMeHbInatoTcss. CHUKEeHHEe 00beMa BO3yXa B TePMETUYHOM MOJIOCTH MEXKIY
BUHTOBBIMU 3yObsIMU BBI3bIBAET MOBBIIIICHHE JaBIeHUs. TakuM 00pa3oM OCYIIECTBISIETCS
CKaTue BO3yXa.

IIpouenypa Boimycka. [lonoctu Mex Ty BAHTOBBIMH 3yObsSIMUA HEMPEPHIBHO YMEHBIIAIOTCS,
BO3yX C 6OJIBIJ_II/IM AABJICHUCM HCTIPCPBIBHO NEPCAACTCA B BHIXOAHBIC OTBEPCTHS. OTtoT mnponecc
MPOJI0IHKAETCS 10 KOHIIA TI0 Beel uHe TpybomnpoBoaa. B ato

BpeMA COKaThIN BO3YyX B IMOJIOCTU MCKAY BUHTOBBIMU 3y6B$IMI/I IMMOJIHOCTBIO MEPCAACTCA B
BBIXO/IHbIE OTBepCTHsl. OObEM BO3/lyXa FepMETUYHOM MOJIOCTH MEXy BUHTOBBIMU 3yObsIMU
MOJIHOCTBIO MEPEAAETCS B BHIXOAHBIE OTBEPCTHS U CTAHOBUTCS PaBHBIM

HYJII0, IPOLIEAYpa CKATHS BO3/1yXa OCYIIECTBHUIIACK.

G

Imoma4va Bo3nayxa IIponecce nepeagavyu npouecc cxatma npouecc BbiNycCkKa




3.

OO6nacTb mpUMEHEHHUS

BuHTOBBIE BO3YIITHBIE KOMITPECCOPHI MIUPOKO MPUMEHSETCS BO MHOTHX 00JIACTSIX
POMBIIIIEHHOCTH, TAKUX KaK METaTyprusi, XuMU4ecKasi, MuiieBas, TOpHO100bIBaOIIas
IPOMBIIIJIEHHOCTb, TKAYECTBO, JICKTPOHHUKA U APYTHE - BE3/1€, I1le HEOOXO0AUM CHKAThIN
BO3YX.

KOMHpGCCOpBI MOI'yT HCIIOJIb30BATHCA BIIPOU3BOACTBCHHBIX IIPOLECCAX, MOITHBIX
HHCTPYMCHTAX, Ha CTPOUTCIIbHBIX ITIIOIIAJAKaX UJIN B HpOHSBOI{CTCHHOﬁ arraparype.

C pa3BUTHEM TEXHOJIOI'MU OYMCTKH BO3yXa OHU BCE 0OJIbILIE IPUMEHSIETCS BO MHOIMX
o0nacTsx, rae Tpedyercst BO3IyX BBICOKOIO Ka4eCcTBa, TAKUX Kak 00paboTKa MPOJyKTOB
MUTaHMsL, IPOU3BOJICTBO TKaHEH, IPOU3BOJCTBO 00OPYJOBAHUS U T. [I.

l: mHEeBMaTHYECKUI TPAHCIIOPT, OYMCTKA BO31yXOM
2, B3pbIBHasl OUNCTKA U HAKAYMBaHUE

3,IIpodeccruonanpHast mecKoCTpyitHas oOpaboTka
[THeBMaTHYeCKrEe HHCTPYMEHTHI

4,0KpaCKa pacnblJICHUEM, HAHCCCHHUE ITOKPBITHUA U JIUTHE IO JaBJIICHUEM

S,HI/IH_ICBaSI IMPOMBIINIJICHHOCTD, nepepa6aTLIBa10H1a;1 U XUMHUYCCKasA MPOMBINIJIICHHOCTD
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4. TexHnueckmne cneumduKaLm BUHTOBbIX KOMNpeccopos cepun CS

PemenHoi npusoja

mopaenb CS-10 CS-15 CS-20 CS-30 CS-40 CS-50 CS-60 CS-75 CS-100
1.4/0.7 1.8/0.7 2.6/0.7 3.6/0.7 4.9/0.7 6.4/0.7 7.4/0.7 10.3/0.7 13.6/0.7
MNopaya Bo3pyxa/ 1.3/0.8 1.6/0.8 2.4/0.8 3.4/0.8 4.6/0.8 6.2/0.8 7.2/0.8 10.0/0.8 13.0/0.8
pabouee naBneHue 1.1/1.0 1.4/1.0 1.8/1.0 3.0/1.0 4.0/1.0 5.8/1.0 6.8/1.0 9.0/1.0 10.9/1.0
(m3/min) 1.0/1.25 1.2/1.25 1.5/1.25 2.6/1.25 3.6/1.25 5.0/1.25 6.0/1.25 8.4/1.25 9.8/1.25
MeTopA oxnaxaeHus oxnaxaeHue BO3gyXom
paboyas Temnepartypa:
TemnepaTypaOC paboyas Temneparypa:Huxe+10°C~13°C
HarHeTaHuA.(C) Huxke +10°C~13°C
cMa3oy4Hoe BelecTBo (L 18 36 54 72
YpoBeHb Wwyma 70+2 dB(A) 75+2 dB(A)
T™™N npusoaa pemMeHHOMN
MOLWHOCTb
7.5 11 15 22 30 37 45 55 75
(KW)
ABurarenb
MeTopq
3anycka Y-A3zanyck
HanpsixeHue/yacToTa 220V-480V/60HZ, 380-440V/HZ
750 830 1100 1200 1580 1510
Fa6apuTbl (AN*W*B 730 780 900 1050 1350 1350
840 990 1100 1140 1350 1500
Bec (kg) 220 260 290 460 550 650 700 1180 1350
AnameTp
BO34yXOOTBOAHOMN Rp 3/4" Rp 1" Rp 12" Rp2"
TpyO6KuM (Ar0NM)

MpounsBoauTenb ocTaBaseT 3a o060 NPaBo YCOBEPLUEHCTBOBATb NPOAYKT U USMEHATb ero TeXHUYeckune
cneundukaummn bes ysegomaeHus

1-4




5. TexHMueckune cneumdmrKaLm BUHTOBbIX Komnpeccopos cepumn CS
Ipsimoit npuBojg

mopenb CS-30D CS-40D CS-50D CS-60D CS-75D CS-100D CS-125D CS-150D CS-175D
3.6/0.7 4.9/0.7 6.4/0.7 7.4/0.7 10.3/0.7 13.6/0.7 16.0/0.7 21.5/0.7 23.5/0.7
Nopaua Bosayxal 3.4/0.8 4.6/0.8 6.2/0.8 7.2/0.8 10.0/0.8 13.0/0.8 15.2/0.8 20.1/0.8 22.1/0.8
Pa5°‘(*:“; ;ﬂr:'i?]’)‘e““e 3.0/1.0 4.0/1.0 5.8/1.0 6.8/1.0 9.0/1.0 10.9/1.0 13.6/1.0 17.5/1.0 19.7/1.0
2.6/1.25 3.6/1.25 5.0/1.25 6.0/1.25 8.4/1.25 9.8/1.25 12.3/1.25 16.01.25 17.7/1.25
MeTopA OXMaXAeHus: oxnaxaeHue BO3QyXoMm
H;ﬁr:.rea':'f:?%) Temnepartypa cpeabl + 15°C~13C Temnepartypa cpegsbl + 15°C~18C
¢masouHoe Bewecteo (|.) 18 | 36 | 54 72
YpoBeHb Wwyma 7012 dB(A) 7512 dB(A)
T™MN npuBoaa NpPAMOW NpuBoA
woumoct 22 | 30 7 | 4 55 75 90 110 132
aBurartens | metoa
3anycka Y-A 3anyck
HanpsixeHue/MacTtoTa 220V-480V/60HZ, 380V-440V/HZ
1220 1400 1440 1680 1860 2320 2320 2450
Fa6aputbl An*w*s 790 850 890 980 1050 1290 1290 1290
1060 1140 1150 1330 1490 1640 1640 1640
Bec(kg) 460 650 660 1000 1120 1350 1890 2330 2700
f:;g':;p BO3AYXOOTE. Rp 17 Rp 1% Rp2 Rp 2%,

npOVI3BOLI,MTe}'Ib oCTaBAAeT 3a cobon npaso ycoBepLweHCTBOBATb NPOAYKT N USMEHATb €ro TeXHn4eckune

cneundukaumm 6es ysegomaeHus




naea 2 YcraHoBKA

1. YcTanoBKka

Bri6epuTe MecTo ycTaHOBKHU:
OTtHecuTech K MJIaHUPOBAHUIO MECTA YCTAHOBKHM CO BCEM BHUMAHUEM. JTO MOXET IOMOYb

00JIErYnTh U YIPOCTUTH IKCILUTyaTALUIO U TeX00CTyKMUBaHUE BO3/1yILIHOTO KOMIIpECCOpa, a
TaKKe N30€KaTh HENPUATHOCTEH 110 MPUUMHE HEKOPPEKTHON YCTaHOBKHU.

OcHoBHbIC IpaBHJIA:
ITomemenne, rae OyaeT yCTaHOBICH KOMIIPECCOP, JOJDKHO HMETh XOPOIIYIO BEHTHIISIMIO BO3IyXa.

b. BO3)IYX LII/ICTLII\/'I, COACPKaHUC NIbIJIM B HCM MUHUMAJIBHOC,; OTCYTCTBHUC KUCJIOTHBIX; IICJTIOYHBIX U
paspeaaromux MaTCpruaioB.

[Ipu HK3KOI TeMIIEpaType U BIaKHOCTH, TEMIIEPATypa OKPYKaroLIeH cpe/pl H0bkHa ObITh oT + 5 ‘C 1o +
40 °C, oTHOCHUTENbHAS BIAXKHOCTD JOJIKHA OBITh < 80%.

d. JlocTaTouHo mecTa JJisi MPOBEACHUS TEXO0CTYKUBaHUS U 00ECIICUEHUS XOPOIIETO OCBEIICHHUS.
UtoOBI 06ecrIeYnTh XOpOoIliee pacCEeMBaHUE TEIlIa U MPOCTPAHCTBO JJIsl 00CTy)KMBAHUS, PACCTOSHHE
MEX/1y BO3AYUIHBIM KOMIIPECCOPOM M CTEHOM N0MKHO OBITh HE MeHee 0,5 MeTpa u BeIcOTOM OoJiee
1,5 meTpa Haj BepXHEH KPBIIIKOH, YTOOBI H30€kKaTh MepeceueHns MOTOKOB BO3yXa, TOPSYEro Ha

BBIXO/ZIC€ U3 KOMIIPpECCOPA U XOJIOAHOI'O Ha BITYCKEC B KOMITPECCOP.

e. Ilon ans ycTaHOBKM JOJKEH OBITH TBEP/BIM, TIIAIKUM U TOPH30HTATHHBIM
Komrmpeccop nomxeH ObITh YCTAaHOBJIEH PAJIOM C MECTOM €0 UCIOJIb30BaHUS, €CIIU OH YCTaHOBJIEH
Ha KoMIpeccopHoil ctaniuu. [Ipu ycraHoBke ¢ IpyruM o0opyI0oBaHUEM, MTOXKAIyiicTa, 00paTUTeCch K

HO,[[p06HOMy PYKOBOJACTBY II0 3KCIUTyaTalluu 3TOr'0 060py,[[OBaHI/IH.

2. OxJyiazknaomas BeHTHISIUS

Bam HeoOXoauMO CIIaHMpOBATh MOAXOMALIMHA CHOCOO OXJIAXICHHs B Cilydae, €ClIM MeCTO, I/
YCTAHOBJIEH KOMIIPECCOp, MMEET HEJOCTaTOYHOE IPOCTPAHCTBO [UI OXJIAXKJIEHHs U OTBOJA
ropsiuero Bozayxa. Heobxoaumo oOecrnieunTh Takyr pabodee pelieHHe, 4ToObl KOMIIpEcCcop He
HarpeBajics. Jlanee onucaHbl HECKOJIBKO CLIOCOOOB pelIeHHs BOIpOca:
(1): YeraHoBMTE MHOT0JI0NIACTHBIN 0ceBOil BeHTHJIATOP. (puc. 2). BriGepute no kpaifHeit mepe 2 Takux
BEHTWJIATOPA B 3aBUCUMOCTH OT pa3mepa paboyero mecta. O0BbeM X0JI0JHOTO BO3yXa MOXKHO PacCUUTATh
10 YpaBHEHHUIO.

Q=3100xP/ At
Q: obbeM Bo3nyxa M3 /4 P: Teno, BeIpabaThiBa€MOE B MPOCTPaHCTBE /\, KBT

t: GesomacHas Temrneparypa 5-10 °C)
O,JII/IH BCHTHUJIATOP AOJIKCH UCIIOJIB30BATHCA AJII HArHCTAaHUA HpOXﬂaJIHBIﬁ BO31YyX. On JOJIKCH OBITH

YCTaHOBJICH B HIDKHEM TIOJIOKECHUH. J[pyroil 10KeH UCTIOIB30BaThCs I OTBOA TOPSIYETO BO3AyXa U
YCTaHABIIMBATHCS B BEPXHEM MOJI0KeHUHU. Uem Oouibliie BEHTHIISTOPOB, TEM JIydllle OyJIeT OXJIaXkICHUE.
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nasa 2 YcTaHOBKA
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(2): (pexoMeHyeMbIi CIIOCO0)

YcTaHOBUTD BBITSXKHOM BO3TyX0BOJI. (puc 3) CrnenaiTe BBITSKHOM BO3AYXOBOJ U3
OIIMHKOBAHHOTO JINCTOBOTO Kejie3a (He CIUIIKOM TOHKOTO, HO IPOYHOTO C HEKOTOPBIMU
KpEIUICHUAMHU, YTOOBI N30eKaTh TpaHchopMaluy 1 1rymMa). Y CTaHOBUTh BEHTUJISITOP HA BBITSIKKY,
MOIIHOCTb BBITSIKKH JIOJKHA IIPEBBIIIATh 00bEM BBITYCKaeMOro ropsiuero Bo3ayxa. [lnomans
cedyeHust TpyObI TOJDKHA OBITH OOJIBIIIE IIOINIAIA UCTIOIB3YEMOM TPYyObl. ITO OUEHBb TOMOXKET B
OXJTKICHUH.
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3. HacTtpoiika B031yX0NpoBoia JAJs C:KaTOro Bo3ayxa
B coorBeTcTBUU C PAa3JIMIHBIMU ITOTOKAaMH Pa3MCIICHUEC MOXKET 6LITB pa3aciICHO Ha 3TaIl
pasMCIICHUA OCHOBHOI'O pr6onp0Boz[a, BCIIOMOTI'aTCJIIBHOI'O TCXHOJIOTUYHOT'O pr60Hp0BOI{a u

pabouero BCIOMOraTeIbHOTO TPyOOIIPOBOIA.

a) Kongurypanus ocHOBHOT0o Tpy6onpoBo/a J10/KHA YUUTHIBATh CIIEIYOLICE.

1. OcHOBHOM TpyOOIIPOBOA TOJIKEH UMETh YKJIOH 1-2 °, caMasi HUKHSIS 4aCTh JI0JKHA ObITh
OCHAIIIEHa aBTOMATHUYECKUM CITyCKHBIM KJIAllaHOM JJIS CJIMBA 3arpsi3HEHHOM BOJIBI.

2. Tlepenan jaBjeHusl B TpyOOIPOBOJIE COCTABISAET He Gosee 5% OT yKa3aHHOIO JaBJICHUS
KoMmIipeccopa. Eciu paccrostaue 0oJbIoe, JIydilie BEIOpaTh TPyOy OOJBIIETo TuaMeTpa,
9YTOOBI YMEHBIIUTH TIepena JaBICHHS.

3. Ecuu nepenarodyHoOe JaBIEHUE CKATOTO Bo3ayxa Huxke 1,5 MIla, CKOpOCTh €ro moToka B
OTBOJHOM CHITB()OHE COCTABIISET 15 M / ¢. 3TO IOMOXKET N30€KaATh CHUKCHUS JTaBIICHUS.

4. OcHOBHOI Tp}I6OHpOBO,Z[ OOJIKEH OCTAaBAaThCs B TOM XK€ HaIllpaBJICHUH, YTO KU OTBOJ, B
IIPOTHUBHOM CJIy4ac 3TO BBI3OBCT OoJIbIIIME IMOTCPU YPOBHA AABJICHUSA, 4 TAKIKC MOKCT
MPUBCCTHU K IMOBPCIKACHHUIO Tp}/'6BI.

5. Cnez[yeT OI'paHUYMTh UCIIOJIB30BAHUEC OTBOIOB, 0COOEHHO nona yriiom 90 I'paayCoB M KJiallaHa,
IMOTOMY 4YTO YpPE3MEPHOC UCIIOJIb30BAHUC COCI[I/IHGHI/Iﬁ IMPUBCACT K YTCUKE CXKATOT'O BO3ayXa.

6. BoimyckHOM Ki1anaH BO3AYIIHOTO KOMIIPeccopa U BO3AYIIHbIN pe3epByap Wi TPyOOmpoBOI
apyroro 000pynoBaHMs, pabOTAIOIIEr0 BMECTE C KOMIIPECCOPOM, JTOJKHBI HCIIOIB30BATh IIIAHT
BBICOKOT'O JJaBJIEHUS MM METAJUTMYECKYIO0 FrO()PUPOBAHHYIO TPYOY, MOTJIOLIAIONIYI0 BUOPAIIUH.
Bcro KOHCTpYKIHIO ClieflyeT cienaTh MaKCUMaJIbHO KOPOTKOM, CeNiaB coeIMHEeHuE TpyO
BO3AYIIHOTO KOMIIPECcopa 1 APYroro o00opya0BaHus B pOpPME CBOETO PO/a MATKOTO
COEIMHEHUS, YTOObI M30eXKaTh YyTeUKH U OTEPU YPOBHS JAaBJICHHS B pe3yJIbTaTe HEOOIBILION
BUOpaLMH, a 3aTeM YCTPAHUTh pe30HaHC. [ Apyrux TpyOonpoBo10B HEOOXOAUMO
HCIOJIb30BaTh CTAJIbHOM OECIIOBHOM MaTepuall, UCIIbITaHUE TPyO BHYTPEHHUM JaBJIEHUEM Ha
pa3pbIB U TEPMETUYHOCTH JOJDKHBI COOTBETCTBOBATh COOTBETCTBYIOIIUM TEXHOJIOTUYECKUM
YCIIOBUSIM.

7. CoaepKuTe B UUCTOTE BHYTPCHHIOKO YacTh TPYOOIPOBOAA ISl [TOJJAUH CKATOTO BO3yXa,
CBapHOM BO3AYXOBOJI IOJKEH MPONTH aHTUKOPPO3UOHHYIO 00pabOTKY.

b) OTBox Tpy6onpoBoaa. Ero 1eas COCTOUT B TOM, 4TOOBI IPH MPOBEPKE MIIN 0OCITY)KUBAaHUT
000pyIOBaHUS CKATHIN BO3/IYX JOJDKEH MIPOXOJUTH Yepe3 OTBOJ TPyOOIpoBoa, HO HE BIUThH HA
UCII0Ib30BaHKeE. (puc 4), BaM HEOOXOANMO YCTaHOBUTH ATOT TPyOOIPOBOJI, KOT/Ia MOAKIIIOYAaeTe APYroe
UCIIOJIB3YIOLIEE CKATBIA BO3yX 000pPYAOBAHUE B 33HEH YaCTH BO3LYLIHOTO KOMIIPECCOPA:
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C) Ucnonb3oBanue TpyGOOTBOIA P UCTIONB30BAHMH MATUCTPATBHOM TPYOBI JUIsl TPAHCTIOPTUPOBKH
CXKaTOTO BO3/1yXa K BBIITYCKHOMY OTBepcTHIO. Tpy0a 10o/mkHa OBITh MOJICOETMHEHA OT BEpXHEH 4acTH
TJIaBHOM TPyOBI, Takke HEOOX0AMMO YCTaHOBUTH 3alIOPHBIN KJIANlaH U3 MEIHOW HITH
AQHTUKOPPO3UHHOM CTalM WX MApoBOil KianaH. Takum o6pa3om, 3TO MPEAOTBPATUT MOTIAIaHHE
OXJIQKIAIOIEH BOBI U3 OCHOBHOM TpyOBI B 000py10BaHKE, M 3TO XOPOIIO JJIsi KOHTPOJIS KauecTBa

BO3ayXa.
pucS
KOPPEKTH HEKOPPEKTHO
¢ TN 3
UCIIONIb3yEMOe HUCIIONB3yEMOE HUCTIONIE3yEMOE HCIIONB3YEMOE
obopynoBaHue 000pyJOBaHKe obopynosarue 000pyI0BaHye

*

*

* *

Ecnu y Bac cymiecTByeT HEKOTOpas HESICHOCTh MJIM COMHEHUS, €clii Bam

HCO6XOI[I/IMO OoJIbIIIC pa3BHCHCHHﬁ, HO)I(&J'nyICT&, CBsXKHUTCCH C BalllUM

MOCTABIIUKOM ycCJIyT. MBI ciellaeM Bce BO3MOKHOE, YTOOBI MTOMOYbL Bam.
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4. HacTpoiika NoaK/JIIYEHUS JIEKTPUUYECTBA K BO3AYIIHOMY KOMIIPECCOPY

Jnis obGecrieyeHns: KOPPEKTHOM paboThl BAHTOBOTI'O BO3/AYIIHOTO KOMIIPECCOPa HEOOX0AUMO MTPABUIBHO
HACTPOUTH 110Ja4y IEKTPOIHEPIUH.

Cobmnronenue eHCTBYIOMMX TPeOOBaHUMN 1O JIEKTPUIECKUM yCTaHOBKAM SIBIISIETCS UpE3BbIUaiiHO
Ba)XKHBIM U1 O€30MIaCHOCTH ONEepaTopa U 3allUThl YCTAHOBKH.

KabGenu, pazpeMbl M UCTIOIb3yEMBbIE ISl COSAMHEHHH AIIEKTPUYECKIEe MaTeprallbl BCEX MPOUYHUX THUIIOB
JIOJKHBI OBITH IPUTOTHBIMU JIJISI UCTIOJIB30BAHUS M COOTBETCTBOBATH TPEOOBAHUSM, MPEIbSIBISIEMbIM
JIEUCTBYIOIEH HOPMATUBHOMN JOKYMEHTALUEH.

[Ipu muranupoBaHuM cOOMIOIANTE CIIEAYIONINE TPABUJIA.

a)B COOTBETCTBUH C ITOKA3aTCIIIMU MOITHOCTH, YaCTOThBI HAIIPAKCHUA U APYTUX XAPAKTCPUCTUK
BO3AYHIHOT'O KOMIIpECCOpa, BBI6CpI/IT€ n HCHOJ’IBSyfIT@ HOI[XO,Z[HH_II/II\/'I HCTOYHHUK SJICKTPHIYCCKOIO

nUTaHusA.

b) Yto0bI H30€KaTh 3aMBIKAHHS B BO3QYITHOM KOMIIPECCOPE, BHI3BBAHHOI'O cboeM IIMTaHHA, I/ICHOJ'IBSYI‘/'ITe
JIMHUIO SJICKTPpOIICpCaavuu C 3aH_II/ITOI71 OT U3HOCA U BBICOKUX TEMIICPATYDP.

¢) Bozaymnslil koMipeccop ¢ 60bII0N IPON3BOAUTENLHOCTBIO JOJIKEH OBITh OCHAILLEH OTIEIBbHBIM
OJIOKOM IIUTaHUs, YTOOBI H30€XKaTh BIMSHUS Ha paboTy Ipyroro 000pyAOBaHMs, TaK KaK ATO HIET
Bpaspe3 ¢ HOpMaJIbHOH paboTOl BO3IYITHOTO KOMIIpeccopa (MOXKET IMPUBECTH K CpadaTHIBAHHIO

3allUTHBIX YCTPOUCTB).

d) B 3aBUCMMOCTH OT 4aCcTOThI BO3YLIIHOTO KOMITPECCOpa, YCTAHOBUTE MOAXOISAIINN
aBTOMaTU4YeCKUi BhIKIIOUaTesb 0e3 npepoxpanutens (NFB), on npennasHaueHa i1t 3aIUThI
3JIEKTPUUECKON CUCTEMBI U 0OecTiedeHns1 6€30MaCHOCTH TEXHUUECKOro 00CTy KUBaHUS

ANEKTPUUECKON CUCTEMBI.

e) BOSIIYH_IHBII\/‘I KOMITIPECCOP AOJIKEH UMETh HAZICKHOC 3a3CMJICHUC, yTOOBI N30€KaTh OHaCHOCTeﬁ,
BBI3BAHHBIX YTCHKOﬁ SJICKTPOSHEPTHUHU U CTATUYCCKOTO BJICKTPUUCCTBA.
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1. CucTeMHBIN poLECcC cepUM BUHTOBBLIX KOMIIPECCOPOB

BuHTOBOI BO3AYIIHBIN KOMIIPECCOP TaHHOW CEPUU 00J1aaeT BBICOKMMH MHTETPAITMOHHBIMHU
XapaKTEPUCTUKAMH.

Konctpykuust komnpeccopa, ero MoiyJIbHOCTh U CHCTEMHAsi MHTErpalys MO3BOJIMIN 3HAYUTEIBHO
COKpPATUTh YTEUKY C’KaTOro BO3/yXa U U3HOC TpyOonpoBoa. Bce BuabI B3auMoaecTBUS MOy e
OoJiee HaJIKHBIE, KapKac BCEH CUCTEMBI 00Jiee KOMIAKTHBIN, 3HAYUTEIHFHO YMEHBIIIEHO KOJIHMYECTBO
CUCTEM, KOTOPbIE TIOJIBEPKEHBI MOJIOMKE, YAAJIOCh COKPATUTh YPOBEHb BEPOSITHOCTH BO3HUKHOBEHUS
HEHCITPAaBHOCTEH 10 MUHMMYMa. BUHTOBOM BO3AYIITHBIN KOMIIpeccop 00agaeT BHICOKOH

CTa6I/IJII)HOCTI>IO, MMPOBEACHNEC TCXHUYCCKOI'O O6CJIy>KI/IBaHI/I$I CTaJIO IPOCTBIM U JICTKUM.

Kak nmoka3zaHo Ha quarpamme 6, CHavaja BO3yX uepe3 BbICOK03()(DEeKTUBHBINM BO3AYIIHbIH GUIBTD, a
3aTeM 4epe3 KOHTPOJUIep BIYCKHOTO KIlamaHa MocTymaeT Bo BcachiBatomuii 61ok. [Toa BnusiHuem
Pa3sHULIbI BHYTPCHHCTO AAaBJICHUSA B CUCTCME MACJIO B TPY6OHpOBOILe MAaIMHHOI'O MacJjia CHa4dajia
IPOXOJUT Yepe3 KIIanaH peryJIupOBaHUs TEMIIEPATYypPhl MAclia, a 3aTEM HU3KOTEMIIEPaTypHOE MacIIo
CMEIIMBAETCA C OXJIAKICHHBIM MaciioM, U, HAaKOHEIl, 00pa3yeT CMeCh, Ubsl TEMIIEPATypa CPAaBHUTEIBHO
cTaOWIbHA M KOTOPAs MOTA aeT B MACJISTHBIA (QHIBTP 000PYIOBAHUS.

Macno, npoiiziss O4MCTKY uepe3 GUuiIbTp, MojaeTcst B OCHOBHOM OJIOK Yepe3 BBIITYCKHOE OTBEPCTHE, a
3aTeM, CMEIIABIINCh CO CXKAThIM B POTOPHOM OTCEKE BO3IyXOM, IOMAIaeT B cenapaTtop. BHyTpu
cemaparopa OoJbIIast 4acTh Maciia U3 CMECH Maciia ¥ CKaToro BO3lyXa OCENaeT B MaCISTHOM
pe3epByape, a CKaThIid BO3AYyX C HEOOIBIINM KOJIMYECTBOM T'a3000pa3HOTO MACIISTHOTO TyMaHa
HOMAJET B CENapaTop TOHKOM OUMCTKH Macia.

[Tocne oTnenenus yepes3 pUIBTP TOHKOM OUYMCTKH Macia CKaThlid BO3/1yX 0€3 Macia B OCHOBHOM
NOCTYIAeT B YIPABJISAIOLIMI KJallaH HU3KOTO JaBJIEHMsI yepe3 0OpaTHBIN KiianaH Belycka. Kornga
JIaBJICHUE CKATOr0 BO3/yXa BBIIIE, KJIAAH HU3KOTO JTABJICHUS OTKPOETCS.

Coxateii BO3AYX IIOCTYIIMUT B OXJIAAUTCIIb, a 3aTCM 6y,I[eT BBITCCHCH B pa6oqy10 CUCTCMY. OTI[CJ'ICHHOG

B CEapaTope TOHKON OYMCTKHU MAacJIO MOMAAET MOCIE OYUCTKH U OXJIAXKICHUSA B CUCTEMY Yepes
BO3BPATHBINA MacIsHBIN TPyOOIIPOBOI M 0OpaTHBIH KianaH BO3BpaTa Macia
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L.

1)

2)

3)

4)

I'nasa 4 Ilpexne, yem HA4YaTH

ITanens YIPABJICHUA U HHCTPYKIHWH I10 SKCILTyaTalluH

BKIJI
BBIKJI

@0@®

O ®oOee BosBpart/copoc

Shift/moarBepanTh
Bgepx

Buus

Hactpoiiku
kHonka BKJI: 3amycTute 31eKTpoaABUraTesb, HaKaB 3Ty KHOIIKY

kHonka BBIKJI: anexTtpoaBurarenb OCTaHOBUTCS YEPE3 HECKOJIBKO CEKYH/I ITOCIIE HAXKaTHsI Ha ATy
KHOTIKY

kuornka HACTPOMKU: mocie n3MeHEHMs AHHBIX HAXKMHTE 3Ty KHOIIKY, 4TOObI OATBEPINT
COXpPAaHEHUE BBEJICHHBIX JIaHHBIX.

kHonka BBEPX: B pexnmMe n3aMeHeHUsI JTaHHBIX HAKMUTE 3Ty KHOIKY JJIsl YBEJIMYEHUS TaHHBIX B
Tekyuiei no3unuu. [Ipu pabore B MEHIO BHI3BIBACT MEPEIUCTHIBAHIE MEHIO BBEPX.

kHonka BHI3: B pexxnMe u3MeHeHns JaHHbIX HAKMUTE 3Ty KHONKY JJI1 YMEHbBIIEHUS JaHHBIX B
Tekymiei nmozunuu. [Ipu pabote B MEHIO Ha)KaTHe KHOMKU BHI3BIBACT MEPENUCTHIBAHIE MEHIO BHH3.
kHonka SHIFT/TIOJATBEP/IUTD: Ota knonka Beimnonnser ¢pynkuuto Shift (Casur) npu uaMeHeHUN
nauubix win ¢pyakiuio [IOATBEPIUTD B meHto

kaonka BO3BPAT/CBPOC: B paboueM MEHIO UCTIONB3YETCs KaK KJIaBUIIIA BO3BPATa,
BO3BpAIIAIOIIASCS K IMOCICTHEMY ITyHKTY MEHIO, 9yTh 00JIee JUIMTEIHHOE HAXKaTHE Ha 3Ty KHOIIKY
MTO3BOJIAT BBITIOJHHUTH MTEPe3arpy3Ky MOCciIe OCTAHOBKH 11O OITUOKE

[TpoOHBIi 3amyCK HOBOTO KOMITpECcopa

HpOBCpLTe IpoOBOA IMUTAHUA U 3a3C€MJICHUC, Y6eI[I/ITeCL, YTO HAIIPSPKCHUEC ITPABUJIBHOC.

Jlist TOro uToOBI N30€KATh MOBPEXKICHHUH, BEI3BAHHBIX yIapaMy U BUOpAIKel B TIPOIIECCE XPAHEHUS U
TPAHCIOPTHPOBKH KOMIIPEccopa, OOITHI KPEIUICHUS IBUTATEIS TIEpe]] OTTPY3KOH ¢ 3aBOja
MOJTHOCTHIO 3aBUHUEHBI. [10JIb30BaTEIb JODKEH OCIA0UTh KPETIeK MePe]] HCIOIb30BaHHEM
o0opypoBaHus

IIpoBepbTe, 106aBbTE MM OMEHSANHTE KOMIIPECCOPHOE MACIIO, €CIM HE00X0AUMO. YPOBEHb Maciia
JI0JKEH OBITh MEXKy BEpXHEW U HUKHEW KpacHOM JTMHMEN MHIUKATOpa KOJIMYecTBa Macia

3aneiire npubausutensHo 0,5 TUTpa CMa304HOrO Maclia, MpeHa3HaueHHOTO AJIsl 00CTyKUBaHHS
BO3YIIHOTO KOMIIPECCopa, BO BIlyCKHON BO3/AYILIHBIN KJanaH ¥ MIPOBEPHUTE BUHTOBYIO Napy
MalllMHbl HECKOJIBKO pa3, YTOObI M30eXkKaTh NOBPEXKICHUN BO3AYIIHOTO KOMIIPECCOpa U3-3a HEXBATKU
Macia. IpoBepbTE, UTO B KOPITyCce KOMIIPECCOpa HET MHCTPYMEHTOB, JIETKOBOCIIIAMEHSAIOLUXCS U
B3PBIBOONACHBIX MAaTEPUAJIOB.

Buumanue: He MOIKITI0YaiiTe KOMIIpeccop K 3JIEKTPOIUTAHUIO Ha TaHHOM dTare 4-1



7

A

5) MNoaBeauTe aNEKTPMYECTBO K NaHenn yrpasaeHna BO34yWHOro Komnpeccopa.

BHuMaHue: eciy nocie10BaTeNIbHOCTh (pa3 0J0Ka MUTAaHUS HE COBIIAJAET, OSIBUTCS] CUTHAI
TPEBOTH, HO KOMITPECCOP HE 3aITyCTUTCA.

6) IIpoBepouHbie onepauyi JOIDKHBI OBITH MPOACIAHbI 2-3 pa3as nepei popMaabHbIMK ONCPALHSIMH.
[{enbto mpoOHOTO 3aMmycKa, MPU KOTOPOH KOMIIPECCOp 3aIyCKaeTcsl U cpa3y OCTaHABJIMBAETCS,
SBJISIETCS] TIPOBEPKA MPABUIIBHOCTU HAIIPaBJICHUS BPAICHUS, @ TAKKE HAIMYKS HEECTECTBEHHBIX
IyMOB WK BuOpauuii Ecniu HanpaBneHue NBIKEHU HEMPaBUIbHOE, HEMEIJICHHO HAXKMUTE
KHOIIKY «aBapuiiHas OCTAaHOBKa» W 3aMEHHTE JIF0ObIE IBa dJIeKTpuueckux mposoaa R, S, T.
BeHTUISATOP OXJTAXKACHHS TAKKE JOKECH OBITh BKITIOUCH.

Buumanmue: npu paboTte ¢ 3MEKTPUIECKON CUCTEMON 000pyI0BaHUE IOJDKHO OBITH 00€CTOUEHO.

7) 3anyck: Haxxmute “BKJI” , 9T00BI 3amycTUTHh KOMMIpPECCOp.

BuumaHue: ManmHa MOJIHOCTRIO aBTOMATH3MPOBaHa, MPUMEPHO uepe3 § CeKyH]] HAUMHACTCs
HOpMAaJbHBIN 3ayCK, BIIYCKHOM KJIallaH HadYMHaeT paboTaTh.

8) Crenure 3a mucrieeM. B ciydae nmosiBIeHMs K0Ja OMMOKH, 3ByKOBOTO CHIHAJIA TPEBOTH,
HEOOBIYHOTO IIIyMa, BUOpAINH, YTEUKH, HEMEIJICHHO HAKMUTE Ha KHOTIKY ‘‘ABapuitHas
OCTaHOBKAa™ U MPOBEAUTE MPOBEPKY.

9) OcranoBka: HaxMuTe Ha KHONKY “BBIKJI”, Konpeccop 0CTaHOBUTCS aBTOMATHYECKH.
Buumanme: nocne Haxxatust kHONKK «BBIKJI» cryCkHO# KiamaH pa3rpy3uTcs U pejie BpeMEHU
HavyHeT paboTarh. [l MOBTOPHOIO 3aImycKa 3arpy3ku uepe3 30 CeKyHI 3aJIepiKKH.

BHUMaHHe: B 00bIYHBIX YCIOBHSIX He HCIOJIB3YiiTe 0TKII0YeHHe KHONKoii «<ABAPUVHASI
OCTAHOBKA».

3.E:xeHeBHasi MPOBEPKA Mepel HA4aJ0M PadoThl
HactoaTenbHo pekomeHOyem exxegHeBHO NPOBEPATb COCTOAHNE KOMMPECCOPaA nepen 3anyCKom.

1) OTtkpoiite qBepILy, MIPOBEPHTE, €CTh JIH MbLIb BHYTPU KOMIIPECCOpa U MbUICCOOPHHUKA, OUUCTHTE
000py10BaHUE C MTOMOIIBIO THEBMOMHUCTOJIETA, YTOOBI YIAIUTh MbLUIb BHYTPU KOpITyca, 3aTeM
3aKpOMTE JIBEPILY.

2) HpOBCpBTe OEJI0CTHOCTD Ka0eJIsa MUTaHus MpexKKac, 4YEM IMOAKIIIOYATh K CETU

3) Ilepen 3amyckoM MpOBEPHTE, BCE JIH ABEPIIBI 3aKPHIThI, HAXOAATCS JIU B PEKUME OXKHIAHUS
MOJIKJIFOUYEHHbBIE TIepudepuitHble yCTpoiicTBa

4) [IpoBepbTe nUCIUIEH - UMEIOTCS JIM MPEAYIPEKAAIONINE COOOIICHHS

5) ITpoBepbTe U Mpu HEOOXOAUMOCTH CIIEiiTe BOIHBINA KOHIEH AT U3 MacisiHoro 6aka. (IIpuoTtkpoiite
CJIMBHOM KJIAIlaH Ha JIMHUM CIIMBA KUAKOCTH B HUKHEH YaCTH MACJISTHOTO 0aka M CIIMBalTe KOHACHCAT,
II0OKA U3 HETO HE HAYHET T€Yb KOMIIPECCOPHOE Maciao BHUMaHue: Npexae 4eM OTKphIBATh KilallaH

cOpoca Bojbl, yOeAUTECh, UTO B MAacIsIHOM 0aKke OTCYTCTBYET JaBJICHHUE.

6) Iloaroroska BOKpyr 000pyI0BaHMs: IOAANTE MUTAHUE M OTKPOMTE BBIXOJHOM KJIallaH KOMIPECcopa,
Ha4HEeT paboTaTh OCYIIUTENb CKATOrO BO31yXa.
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4.  PABOTA OBOPYJIOBAHUAA

1) IIpr BOBHUKHOBEHHH JIFOOOTO HEOOBIYHOTO IITyMa MJIM BUOpauu Bo BpeMst pabOThl HEMEIJICHHO
OCTaHAaBJIMBANTE KOMIIPECCOP

2) Kak B TpyOoImpoBo/ie, Tak U B KOHTEHHEpE CYLIECTBYET JaBJI€HUE, HE OCJIa0IsAiTe TPyOOIPOBOI U HE
OTKpbIBaliTe 0€3 HEOOXOIUMOCTH KJIAIlaH.

3) Cnenute 3a ypoBHEM Maciia BO BpeMsi pabOThI, yPOBEHb Macia JOJIKEH HaXOIUTHCS MEXTy KPaCHBIMU
JMHUSMH UHIUKATOPA, €CJIM YPOBEHb Macja HIXKE HIDKHEW KpaCHOW JIMHUU, BbI JIOJDKHBI IPEKPATUTh
paboTy u 3aTeM A00aBUTH HEOOXOAUMOE KOJIMYECTBO Macia.

4) B macnsHOM 0ake, 3a7JHEM OXJIAJUTENE U BOJOOTAENIUTENe OyIeT cOOMpaThCs BOIa, TOITOMY BBI
JIOJKHBI €KEJIHEBHO CIIMBATh BOJY B OINPECICHHOE BPEMS UM YCTAHABINBATH ABTOMATUYECKUM
KianaH cOpoca BOJIbI, B IPOTHUBHOM CIIy4ae Boja Oy/IeT MOCTynaTh B MalTUHY.

5) 3anuceiBaiiTe Ka)K,Z[BIﬁ ACHBb HAIIPSIZKCHUEC, CUITY TOKA, JaBJICHHUC BO3yXad, TCMIICPATYPY U YPOBCHb MacCliia
B CUCTCEMC, I[enaﬁTe 3aMCTKH O pa60qu BpEMCHHU, COCTOSAHNHA
TCXHHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I 1 00 OTKIIOHEHMSX B CMCHY.

5. Cnoco0 kKoHcepBalW¥ MPH J0JITOCPOYHOM OTKIIOUYEHUN KOMIIpeccopa

Ecnu mammnaa He HCIIOJIB3YCTCA B TCUCHUEC JIINTCIIBHOI'O ICPUoJa BPpEMCHHU,
HO)KaHYﬁCTa, MMPUMHUTEC CICAYIOIIHUEC MCPHI, 0COOEHHO B CE€30H CHUJIbHOM BIIAKHOCTH

1) Koncepsarus Ha iepro]1 0kojio 1 mecsa:
—---Takoe 37eKkTpoodopya0BaHue, KaK ABUTATENb, TTAHEIb YIPABICHUS U T. 1., BCE KJIATaHbl, TAOIUYKH,

HWHIUKATOPBI JOJIPKHBI OBITh 3aBCPHYTHI B IIIIACTUKOBYHO 6yMary i

POMACIICHHYI0 Oymary.
------ Boy 13 BO31yIHO-MACIISTHOTO paiMaTopa, MacssHOro 0aka U pecrBepa HEOOXOIUMO CIIUTh.

2) KoHcepBauys Ha IEPUOJ CBbIIIE 2 MECSILIEB:
------ KpOMe TepEeUnCIIEHHOTO BhIIIEe, 00paTuTe BHUMaHUE Ha CIEAYIOIIEee.
------- [Tounctute 060pyI0BaHNE U CMAXXbTE€ aHTUKOPPO3UITHBIM MACJIOM YacTH KOMIIpeccopa, KOTOpbIe

JICTKO MOT'YT 3apiKaBCThb.
-—-——=-IIPCKAC YEM IIPCKPATUTH UCIIOJIB30BAHUC KOMIIpECCOpa, OOHOBHUTE Macjo U 3aITyCTUTC KOMIIPECCOP

Ha 30 MunHyT. Ha cnenyromuii 1eHb CIEMTE BCIO BOY M3 MAC/IsTHOTO 0aKa U MacjIsTHOTO paanuaTopa.
3) Ilepe3anmyck BO3AyUIHOr0 KOMIIpeccopa

I[J'IH nepe3ainyCka BO3AYIHIHOTO KOMITPECCOpa MOCJIC KOHCCPBAIIUU TICPBBIM JOJIZKHO
OBITh HU3MCPCHO COMPOTHUBJIICHUC U30JISIIHUU ABUT'ATCIIA (He MeHee 1 MOM),

IMPOBEPCHO 3a3CMIICHUC. [[anee —
B BO3QYIIHOM KOMIIpECCOPEC, HC pa6OTaBH_II/IM bonee 1 roga, Haao 3aMCHHNTH

KOMIIPECCOPHOC MACJIO.
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OOpammaiitTech K MHCTPYKIUH 110 SKCILTyaTallMy JJIsl TPABUIIBHOM SKCIUTyaTallu U
TeXHUUYecKoro oociyxuBanus. [loxanyiicra, uCOab3yiTe OpUTHHAIBHbIE 3aIaCHbIE YaCTH IS
TEXHUYECKOTO o0ciyxuBaHus. Hama koMnanus He HeceT OTBETCTBEHHOCTH 3a JIF0ObIe
MIOBPEXKACHUS WIH ITOJIOMKH U3-3a HEUCIIOJIb30BAHUA OPUTMHAJIBHBIX 3aII4acTel WU
PEKOMMEHI0BAaHHOT'O CMa304YHOT0 MaTepuana. [Ipu BOSHUKHOBEHHH JIIOOBIX MPOOIIEM,

HO)KaHyﬁCTa, CBSIDXKHUTCCHh C BalllUM ITOCTaBIHIMKOM.

1.Crenndukanms cMa304HOM KUJIKOCTH U TEXOOCTYKUBAHUE

1. Cma3ouHast XKUIKOCTD - ceUpUKaLus
Cma3ouHas )KUIKOCTh BIMSAET HA IPOU3BOJUTENBHOCTD, Y(P(HEKTUBHOCTD U CPOK IKCILTyaTalluu
BO3/IYIIHOI'O KOMIpeccopa. B ciydae 1cnonmb3oBaHys XXUJKOCTH, KOTOpas He OTBeYaeT TpeOOBAHNAM,
KOMIIpeccop MOKeT BBIITH U3 cTpost. [loaToMy, MasouHas KMAKOCTD JO/DKHA OBITh YCTONYNMBOI K CTAPEHIIIO,

He€ paCTBOPATDHCA B BOJE, HE IEHUTDHCA U HE TIPOBOLMPOBATb KOPpO3NI0 MATEPUAIOB.

PEKOMEHJIOBAHHA I CMA30OYHAS XXUIAKOCTD

CHELUOUKALINA PEKOMEHZIOBAHHA S XXUJIKOCTb

40°C BszkocTh (mm2/Sec) 28.8-39

100 'C Baskocth (mm2/Sec) 5.0-6.0
MHJIEKC BSI3KOCTH >95

TEeMIIepaTypa BOCIUIAMEHEHUS 2210C

<09C
TeMIIepaTypa MOTePH TeKYYeCTH -

k03¢ pument kucnoraoct mg KOH/g < 01-05

2.Yto BausieT HA BpEMH 3aMEHBI CMAa304YHOI'0 MaTEpHUaJjia

* [Inoxas BeHTUJIALNS, TEMIIEPATYpa OKPYKAIOLIEH CpeIbl CIMIIKOM BbICOKASL.

*  CuiibHas BIAXKHOCTh OKPYIKAIOIIEH CpeJbl HIH CE30H J0XKICH.

* MHOro nsum
HM36eraiite MCcnonp30BaHUs MPOCPOUEHHOTO CMAa30YHOTO MaTepuana. [IpoBoauTe yacTyio 3aMeHy mMacla,
B IPOTUBHOM CJTy4ae Ka4eCTBO Maciia Oy/IeT YXyIaThes, YTO MPUBEET K MOBBIIICHUIO TEMIIEPATYPhI U
MOJIOMKE BO3IYIIHOTO Kommpeccopa. [locne aByx iet paboTsl KoMIpeccopa He0OX0AUMO MONTHOCTHIO
3aMEHUTb CMa304HbIi MaTepual. [locne 3ameHbl KoMIpeccop 0KEeH MPopadboTaTh 6-8 4acoB, a 3aTeM
HE00X0IMMO HEMEIIEHHO 3aMEHUTh HOBYIO CMa3Ky, YTOOBI OUMCTHTH BCE OCTANIBHBIC YaCTH. JTO
HPOJTHTCS CPOK CITYKOBI KOMITpEccopa.

Hactosrensao PCKOMCHAYCM HC CMCIINBATH pCKOMMCHHOBaHHLIﬁ CMa304HBIN
MaTepurall ¢ Apyrum, HHa4Y€ KOMIIPECCOP MOKET OBITh CHJILHO TIOBPECIKACH.
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3. PerynupoBka JaBIeHUS
B pene nmaBieHust ecTh /iBa PEryJIMPOBOYHBIX BUHTA, OMH U3 HHUX - PETYJIMPOBOYHBIA BUHT IS
PETYJIMPOBKM JaBJICHUS B MyCTOM arperare. [lepememieHne ero NpoTHB YacOBOM CTPEIKH
YBEJIMYMBAET JIaBJICHUE B ITyCTOM KOMIIpECCOpe

4. PerynupoBka oobeMa (kamnan oOpaTHON NpOHOPIMOHATEHOCTH)

Cucrema peryampoBKku o0beMa IpeJHa3HayeHa JUisl pEryJIMpPOBKU 00bemMa MPOU3BOAUTEIHLHOCTH
KOMIIpECCOpa B COOTBETCTBUU C 00BEMOM BBIXJIOMNA U padoTaeT 3pPEeKTUBHO NP MUHUMAIILHOM
NOTPEOJICHUU 3JIEKTPOIHEPTUH.

Ecnu pene naBnenus ycranaBnuBaeT 7 Kr / MM2G B XOJIOCTOM COCTOSIHUM, 5 KT / MM2G TIpH Harpyske,
KJIalaH PeryJIupoBKH oObemMa ¢ 00paTHON NponopLueil ycTaHaBiIuBaeT AaBieHue B 6-9 kr / MM2G, T.e.
6,5 xr / MM2@G, KOMIIpECCOp HAYMHAET PETYIMPOBATh 00bEM U YMEHBIIAET 00bEM BO3/IyXa Ha BBIXO/IE.
[lepemerienue NpOTUB YACOBOW CTPEIKU MPUBEET K YMEHBIIEHUIO YCTAHOBJICHHOTO 3HAUCHUS
JTaBJICHHUS.

5. PerynupoBka IpejoXpaHUTEIbHOTO KilarnaHa

3HaueHue BBIXOJIHOTO JIaBJICHUS MPEJOXpaHUTENbHOrO KianaHa oobr4Ho Beiie 0,1 MIIa. ITocne
ocnalieHns: BEpXHUX (PMKCUPOBAHHBIX BUHTOB BPAIIEHUE IPOTUB YACOBOM CTPETIKU YMEHBIIUT
3aJ]aHHOE JIaBJICHHE.

IpenynpexaeHue: npe1oXpaHUTENbHBIH KIanaH ObLT NPeIBAPUTEILHO YCTAHOBJIEH Ha 3aBOjie-
U3roToBHTE/€e; 3anpelieHo MPOBOAUTH PeryJIMpPoOBKY KJIaNaHAa HeKBAJIH(PUIHUPOBAHHOMY
MepcoHalIy.

2. 3aMeHa U3HOILIEHHBIX AeTajel

1. Bo3aymHsiii GpuiibTp
[Tocne 5004 paGoThl KOMIIpECCOPa WK €CIU UHIAMKATOP BO3AYIIHOTO (pUIbTpa 3aropesicss KpacHbIM
HE00XO0IMMO MPOBECTH Tex00CmykuBanue GpuiabTpa. BeiHbTE BO3AYIIHBINA GUIBTP U OYUCTUTE €TO.
[Tocne 20009 paboTs KOMIIpeccopa (Iudo paHee, B cirydae 6osee OBICTPOro 3arps3HeHus GuibTpa)
HEO0OXOIUMO OCYIIECTBUTH 3aMeEHY (DUITBTpA.

2. 3ameHa macina

[TepBuunas 3ameHa BoinoHseTcs mociae S00 4. paboTel KoMmpeccopa, aajiee - 00baHo Kaxasie 2000 u.

3. Macngsblil cenapaTop

3aMeHa MaciI00TAETIUTENsT He00X0AuMa, KOT/Ia €ro HHANKATOP BKJIIOYEH WU JIaBJICHHUE
MacJja Bbliie, yeM aasieHue Bo3ayxa. [Tocie 2500 — 3000 4. paboThl kommpeccopa (Jindo
paHee, B cirydae 0ojee OBICTPOTo 3arpsi3HEHUs) HEOOXOAMMO OCYIIECTBUThH 3aMEHY
maciootnenureis. IIPonecce 3aMeHBI MacJI00TAEIUTEI:

*IToce OCTaHOBKH KOMIIPpECCOPA, 3aKPBITHA BBIITYCKHOI'O BO3AYIIHOI'O BbIXOH OTKPBIBACTCA BeHTI/IHHHI/IOHHHﬁ Kj1anaH,
Y6€I[I/IT€CI>, 4YTO B CUCTCMC HCT JaBJICHHA.

*
CHuMmuTe Tp}I6y, KOTOpas HaXO0AUTCA Ha/l MACJIAHBIM 0aKoM 1 MCKAY BbIXOJOM KJlallaHa JaBJICHUSA U 3a THUM
OXJIaAUTECIEM

*CHumuTe TPYOKY BO3BpaTa mMacia.
* OTBMHTHTE KPENEKHBIE BUHTHI KPBIIIKKM MACIISIHOTO 0aKa M CHUMHTE €€.

*BEIHbTE MACIOOTIEIIUTED U 3aMEHNUTE Ha HOBBIN.

*3aTeM coOepuTe BCIO KOHCTPYKITUIO B pabodee COCTOSTHHE.

BuuMaHue: ipy 3aMeHE MacCJIOOTACTUTEIIS HE YCTaHABIMBANTE HUKAKUE IPYTHE
MPUCTIOCOOJICHHSI B MACTISIHBIN 0aK, 4TOOBI 00eCeunTh padoTy BO3AYIITHOTO
KOMIIpeccopa.
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4. CMma3zo4Has KHMIKOCTH

[lepBuunas 3amena macia — nocie 5004 paboTel KOMIIpeccopa, B JajibHeleM — kaxasie 2000

4acoB (TemMneparypa Beixjona cocrapisger 70-90 °C), 3a HCKIIOYEHHEM TITIOXMX yCIOBUM

IKCILTyaTalluu U BBICOKOH TEMIICPATYPhbl BBIXJIOIIA, TOT'Id 3aMCHA Macjia DOJIKHa OBITH IIPpOU3BCICHA

PaHbIIC UCTCUCHUSA YKA3aHHOT'O IICpHUOda

3. Texo0cay;kMBaHUe U YCTPAHEHHE HEUMCIIPABHOCTEH

1. E:xeaHeBHOe TeX00CAy:KUBAHUE

1-1.E>xxeqHEBHO WK TIEpE]l Ha4aJIoM paOOThI: 3’)KEeTHEBHAsI IPOBEPKA (CM. TIPEABIITY I
paszaen).

1-2.ITocne 500 4 paOoThI:

[IpoBepbTe HEMCTBHE BITyCKHOTO KJIalaHa, IITOKA U JBHXKYIIUXCS YaCTEH, a TAK)KE HAIIOJIHEHUS
CMa304YHOTO MaTepHayia. 3aMEHUTE CEPJICUHUK MACIISTHOTO (PrIIbTpa.

Hoselil arperar pa6oraet 500 yacoB nepBoii 3aMeHbI Macia.

O4YHUCTUTH OXJIAXKIAIOIIEE YCTPOUCTBO.

JlonenTe cMa304HBIN MaTepral sl ABUTATENA.

W3BiiekuTE M OYUCTUTE CEPACYHUK BO3AYITHOTO (DUIBTPA U CETKY (PUIBTpaA MpeIBaAPUTEILHON
OYMCTKH; BBICYIIIMTE UX CKATHIM BO3JYXOM HHU3KOTO AABJICHUS U3HYTPU HAPYKY.

1-3.ITocne 2000 4 paGOTHI MU KaXKIble 6 MECSLIEB

OcMoTpuTE MOJI0KEHUE TPYOBI.
OcMoTpuTe CMOTPOBOE 3€pKajI0 Maciaa U OYUCTUTE €ro Ipu
HE00XOIUMOCTH. 3aMEHUTE CMA3Ky M OUUCTHUTE )KUPHBIC MATHA.

1-4.TTocne 3000 4 paGoThl MK Kaxkable 12 MecsIeB

OuncruTe BIyCKHOW KJlanlaH, 3aMEHHUTE YIUNIOTHUTEIBHOE KOJIBIIO U IOJIEUTE CMa304HYI0
KUAKOCTD.

IIpoBepbTe BBITYCKHOM KJIAIAH.

[IpoBepbTe TpEX-XOA0BOM 2JIEKTPOMArHUTHBINA KIIAIIAH.

[IpoBepbTe HaMUUKe 3a0UTOCTH MACTOOTACIUTEIS.

ITpoBeppTe KianaH NONNEPKKU JABJICHUS.

OcmMmoTpuTe KOpIyC PEeNOXPaHUTEIBHOTO KIalaHa.

3amMeHuTE CEePALIEBUHY BO3AYITHOTO (GUIBTPA, MACISTHOTO (PHIIBTpA.
Jouelite cMa304HBIN MaTEpUaIl U1l IBUTATEIIS.

[IpoBepbTe PYHKIMOHATIBHOCTH CTapTepa.

ITpoBeppTe BCe NpenOXpaHUTENBHBIE IEPEKIIOYATENN IIepenaaa JaBIcHUs.

1-6.ITocne 20000 4 paboThl WK Kaxkawle 4 roja.

OcMoTpuTe WK 3aMEHUTE OCH U CaJIbHUK, OTPEryaupyuTe 3a30p. M3amepbTe
3HAYEHUE M30JISIIUU JIBUTATEIISI, KOTOPOE JOJHKHO OBITh Oosiee 1| MOwM. 3amenute
MOTOPHBIE OCH.
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1. PEMOHT U YCTPAHEHUE HENOJTAAOK

BbICOKa4d

OTKas gaTuuka TeMnepaTtypbl

Ne
/ BO3MOXXHas NOMIOMKa MpuunHbI YcTpaHeHue Henonagok
n/n
HeT BXOOHOro HanpshxeHus
UM HaNpPsAXXeHWe HaxoomTcs MpoBepbTe Lenb 31eKTPOonnTaHms
B HEHOPMAaJ/IbHOM COCTOSAHNM
[MpoBepbTe KeMMbl IMHUK
O6pbiB hasbl (oBUraTenb n3gaet .
a/1IeKTpOonepeaaym, afIeKTPUYECKnin
MKYMKKALLME 3BYKM) N
KOHTPOJIIEP W OHMANH KI1eMMbI
OTperynupymnTe
Owunbka coegnHeHus MecTa nocnefoBaTeNbHOCTb a3,
NoaK/oUYeHnsa cunoson dasbl OTPEMOHTUPYMNTE WU 3aMeHnTe
rNnaBHbIN KOHTPONNEP
MpoBepbTe N ybeanTechb, UTO HET
[Neperopen NpegoxpaHuTenb HUKAKOW OLLUMBKM B 3/1eKTpoLLenu,
3aMeHuTe NpenoxpaHnTesnb
Cropenu nnu noBpexxaeHbl
1 OTkas 3anycka gsuraTens OTPEMOHTMPOBATb UM 3aMEHUTb
KOHTaKTOpPbI NepemMeHHoro toka (AC)
Bbixon 13 cTposa pene gaBnexHus
OTPEMOHTMPOBATb UM 3aMEHUTb
(paTuyMKa gaBneHus)
MoTop Bbiropen u oTkasarsn
OTPEMOHTMPOBATb UM 3aMEHUTb
NOALLUNTMTHUK
OrpaHunymBatoLLMM 3acTom B
BMHTOBOW nape unn 6/10KNPOBKa, OTPEMOHTMPOBATb UIN 3aMEHUTb
BbI3BaHHasA MOJIOMKOWM MOALUMMHMKOB
CpaboTan 3alWmTHbIN gaTunK BbISICHUTb MPUYMHY U YCTPAHUTb
TemMnepaTypsl MONTIOMKY
g BbISICHUTb MPUYMHY U YCTPAHUTb
CpaboTan 3alnTHbIV JaTUMK TOKa
NOJIOMKY
[MpoBepbTe N BOCCTaHOBUTE pene
OTKasano pene BpemMeHu BPEMEHW W INaBHbIN KOHTPONEP,
W 3aMeHnTe NX
CuTyaumusa c 4acTbiM MpoBepbTe YacTun TpybonpoBoada
2 Cepbe3Hasa yTeuka B TpybonpoBoae
3anyCcKoMm M yCTpaHuTe npobowu
O6beM pesepByapa Ana XxpaHeHns Jo6aBbTe OOMNONHUTENbHbIN
BO3ayxa (pecrBepa) He AOCTAaTOYHO pecuBep UM 3aMeHnTe Ha pecuBep
60onbLUOMn 6onbLuero o6bema
TeMnepaTypa okpy>atoLLen cpeabl Yalle npoBeTpmBaTh NoMeLLleHMe,
CJIMLLKOM BbICOKasl roe HaxoamTCsa KOMMNpeccop
Bo3nyLlHO-MacnaHbIM paguaTop OQunNCTUTE BO3AYLLUHO-MACNSHbIN
rPA3HbIN, C MJIOXMM OTBOAOM Tenna paguaTtop
TeMmnepaTypa
[poBepbTEe N BOCCTAHOBUTE
Bo3Ayxa (Macna) Ha 3aTop B MacNsAHbIX TPyOKax P P 5 5
. BBIXOE CIMULLIKOM MPOMYCKHYK CMOCOBHOCTb TPy

OTpPeMOHTUPOBATL UM 3aMEHUTDL

HepocTtaToO4YHO KOMMPECCOPHOro
Macna

[JobaBbTe KOMMpPECCopHOe Macao

OTKas BeHTUNaTOpa

OTpPeMOHTUPOBATL UM 3aMEHUTDL
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CNVLWKOM HU3Koe
[aBJieHMe Ha BbIXoge

Henonagku B pesie gaBneHus,
OaTuMKe OaBfIeHNS U OCHOBHOM
KOHTpOepe

OTPEMOHTUPYINTE, OTPEryInMpymnTe u
3aMeHuTe

CnnwkoM 60bLLION pacxon Bo3ayxa

OTpeMoHTUPYMNTE TPpyBOoNpoBOa,
KynuTe 60/blle BO34YLLHbIX
KOMMPECCOPOB N KOHTPONUPYNTE
Heob6xoanMbIN 06BbEM BO3AyXa

Cepbe3Has yTeuka B Tpyb6onposoae

OTPEeMOHTUPOBATb UM 3aMeHUTb
npv Heo6xoaMMoCTHn

3abuncsa Bo3ayLUHbIN DUNLTP

MounctuTe n 3amMeHuTe
bunbTp-3N1EeMeHT

[Mpo6ou B BMYCKHOM BO3AYLIHOM
KnanaHe

OTpPEeMOHTUPOBATb UMM 3aMeHUTb

3abuncsa MacnsaHbIn cenapaTop

OTPEMOHTUPOBATb UIN 3aMEHUTb

YTeuka B pa3rpy3oyHOM
3/1eKTPOMarHMTHOM KjianaHe

OTpeMOHTI/I poBaTb UM 3aMEeHUTb

MpocKanb3biBaHWe NPUBOAHOMO
peMHsa

PeMOHT, HacTpoWKa 1 3aMeHa

BonbLlion pacxon
KOMMPEeCcCcopHOro
Macna

3aTop B BO3BPATHOW Mac/igsHOM
TpybKe

MpPoYnCTUTL NN 3aMEHUTL

[apaHTUNHBIN CPOK HedTerasoBoro
cenapaTtopa 3akoH4YuUICs

MPoYnNCTUTL NN 3aMEHUTDL

CNULLKOM BbICOKUM YPOBEHb Macia

CHU3bTE YPOBEeHb Macsa

Mpo6on B knanaHe MUMHUMaNbHOIo
naBneHus

OTpPEeMOHTUPOBATb UK 3aMeHUTb

He ncnonb3yetca crneumanbHoe
KOMIMpecCopHOe Macsio

3aMeHuTe Macsio Ha crneunanbHoe

HeHopManbHbIN LLYM
n Bnbpaunsa

M3HOC MOALUMMHUKOB UN
noBpexXxoeHmd B ABuraTtene

OTpeMOHTI/I pPoBaTb UM 3aMEeHUTb

M3HOC NpmnBOOHbIX peMHel;I

3aMeHuUTe peMHn

M3HOC UNK pacluaTbiBaHWe B MydTe

[poBepbTe, 3aKpPennTe NN 3aMeHnTe

[MonagaHne MHOPOOHOro Tena BO
BpaLllaouimecsd 4aCctn — B BUHTOBYHO
napy, opuratesib Ui BEHTUNATOP

OTPEMOHTMPOBATb UM 3aMEHUTb

BbicTpoe yxyauieHune
KOMMPECCOPHOro
mMacna

He cnnto oTpaboTaHHOE Macno

Cnente oTpaboTaHHOE Macso

1 nob6aBbTe HOBOE crieunanbHoe
MUHEepasibHOe KOMMpeccopHoe
Macno

He ncnonb3syetcs cneunanbHoe
KOMMPECCopHOe MUHepasbHoe
Macno

3aMeHunTe Ha cneunanbHoe
KOMMpeccopHoe MrUHepasnsHoe
Macno

CNnLwKOM BbiCOKasa TeMnepaTypa
Ha BbIXOQe 13-3a yBesInyeHus
ob6beMa BO3[yXa U CHUXKeHne
TeMnepaTypbl OKpPY»atoLLen cpeapl

OTpPEMOHTMPOBATL KnanaH
perynmnpoBaHna TeMnepaTtypbl
N CNCTEMbI OXNnaxaoeHna




VYreuka macia

IIpo0oii BO BITyCKHOM BO3JIyIIIHOM
KJIaIaHe

OTpeMOHTHPOBATH UIIH 3aMEHUTH

Bo3Bpa‘r BO3/lyXa B KJlaltaHe

8 B BO3YIIHBIA GUIBTp Ipu OTpeMOHTHPOBATH WIIM 3aMEHUTH
MHHHMAJbHOTO JaBICHUS
BBIKITIOUCHUH
Pasrpy30unslii 271€KTpOMarHUTHBIH
OTpeMOHTHPOBATH WIIH 3aMEHUTH
KJIaTaH He BBIITYCKaeT BO3IyX
ITonomxa B BUHTOBOI Tape,
OTpeMOHTHPOBATH UK 3aMEHUTH
JIBHTATEJIC WIIH ITOIIAITHIKAX
IIpuBoaHOI peMeHb HATSHYT
PemoHT 1 perynupoBka
CITHIIKOM TYTO
Huskoe BXonHOE HANpsHKECHUE
(TIpOBOJI CITHIIKOM JUTHHHBII ITpuBeuTe IPOBOAKY B HOPSIOK
U CO CIIUIIKOM MAJIBIM CEUCHUEM )
Bricokoe HanpsbieHue Toka I1n0x0it KOHTAKT B DJIEKTPOLIETTH OTpeMOHTHPOBATH UIIH 3aMEHUTH
iy omunbKa, BEI3BaHHAS
9 Me/VICHHBIM BpaleHHeM
CIIMIIKOM BEJHUK Heperas JaBIeHHs B
JBUTATEIs
TpybonpoBoaax (0I0KHpoBaHUE B OTpeMOHTHPOBATh WM 3aMEHUTH
(UIBTPYIOMNX 3IEMEHTaX)
Cepbe3Hast HeCTaOMIIBHOCTD B
ITpoBepbTe U yCTpaHUTE HOIOMKY
Tpex}azHoM HanpsKeHUH
T10X0i KOHTAKT MJIM MOILIHOCTH TOKA
BBIKJIIOUATEIISI HE SIBILIETCS JOCTaTOIHO OTpeMOHTHPOBATh WM 3aMEHUTH
6osb1I0M
He HCIIOJIBb3YETCst CreruaabHOe
KOMIIPECCOPHOE MUHEPAJIbHOE MACIIO 3aMeHMTe MacjIo Ha CIIeLHalbHOEe
CIUIIKOM BBEICOKHE TeMIIePaTypBhl,
BBICOKOE HATIPSDKEHHE
OTpeMOHTHPOBATH UK 3aMEHUTH
u cpabaThIBaHUE 3aIUTEI
OT Ieperpys3Ku
IIpoBepHTB ITEKTPOLEHb U KOHTAKTOPHI
OO6psIB (a3
nepemeHHOro Toka (AC)
Otka3 BpalleHus B
10 OXJIAXKJAIOIEM Tlonomka perynsitopa TeMIepaTypsl &
OTpeMOHTHPOBATH WIIN 3aMEHUTH
BEHTHJIATOpE OCHOBHOT'O KOHTpOJIIEpa

HecooTBeTcTBHE B 3HAYCHUNU B
Tpex(azHOM COIPOTHBIICHUH
(nBUTraTens cropen)

OTpeMOHTHPOBATH UIIM 3aMEHUTh

TTonomka B NOJUINITHUKaX
BEHTUJIATOpA

OTpeMOHTMpOBaTL NI 3aMCHUTH
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