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Hactodawee pykoBoAacTBO No  9KkcnnyaTauuu  (fanee -  PO)
npeaHasHayaeTca 4NA O3HAKOMIIEHUS C KOHCTPYKUWeld u npuHuunom paboThl
9NIEKTPOBEHTUNATOPOB  OCEBbIX MocTosiHHoro Toka  0,553B-0,4-6-4525,
0,713B-0,9-10-4525, 0,99B-1,2-6-4425, 1,19B-3,2-16-4525, 1,30B-4-12-4325,
n 149B-36-10-4325 no TY 3310-008-12058815-2019 Ha HanpsxeHue
nutanus 24 B (panee — BEHTUNATOPHLI), @ TaKKe COAEPXUT CBefeHus,
HeoOxoauMble ANs opraHn3alny ux NpaBuUIbHON 3KClyaTauny v NpuMeHeHus.

OCHOBHbIE NONOXeHUA HacTosLero PO 4oMKHbl BOTU B PYKOBOACTBO MO
aKcrnnyaTauuu annapaTtypbl, B COCTaB KOTOPOW BXOAAT BEHTUNATOPbLI, a Takxe
AOMKHbI OblTb y4YTEHbl Mpu paspaboTke TexXHONOrM4Yeckon A[OoKyMeHTauuw
npeanpusTUa-N3roTOBUTENs  annapaTypel  Anfa  opraHuMsauuMnm npaBUNbHOTO
TEXHOIOrMYecKoro npotLecca npousBoAcTBea.

Bo BpeMs paboTbl BEHTUNATOPA €ro Bpawjaolascs 4yacTb npeacrasndet
OMacHOCTb ONA XWU3HW 1 3[0POBbS YenoBekKa.

1 ONMUCAHUE U PABOTA

1.1 Ha3HauyeHue nsgenusa

BeHTUNsSITOpb! NpeAHasHaveHbl ON8 HYXI HAapO4HOro Xo3sncrsa U And
NPUMEHEHUS B CUCTEMAX OXJTaXAEHNs paguo3NIEKTPOHHON annapartypbi.

B yCrnoBHOM HauMeHOBaHUU BEHTUNSATOPOB OykBbl M LUUDPLI UMET
criegyrouine sHadeHus:

- nepBoe yucno — gnametp padoyero koneca (am),

- BykBbl OB — cokpalleHune crosa 3NeKTPOBEHTUNATOP;

- BTOPOE YNCIIO — NPOU3BOAUTENBHOCTb (MB/L{), penexHas Ha 100;

- TpeTbe 4UCNo — MNOJSIHOE [daBneHue BeHTUnATopa (KFC/MZ) npwu
HOMUHAIbHOW NPON3BOAUTENBHOCTH,

- B YeTBEpTOM uucne nepsas uudpa ycrnoBHo obo3HavaeT, 4yTo pof
MUTAIOLWEro HanpsXeHns CeTW TMOCTOSIHHbIA, BTOpas uudpa YCroBHO
o6o3HaYaeT CUHXPOHHYK YacToTy BpalwjeHus; TpeTbs UuUudpa YCOBHO
obosHayaeT BENUYWHY MNUTAOLWEro HanpsXeHus; JeTBepTas uudpa -
KOHCTPYKTUBHOE UCMOSHEHNE.
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Pexnm

paboTebl

BEHTWNATOPOB ﬂpO,ﬂ,Oﬂ)KVlTeﬂbem

MOMOXEHWUN B NPOCTPAHCTBE.

FabaputHble,

YCTaHOBOUYHbIE v

npmsefeHbl B npunoxeHunn A (pucyHkn A.1-A.2).

BeHTUNATOPLI COXpaHAT napaMeTpbl B npejenax HOPM, YKasaHHbIX B
pasfenie TexHWYecKkne XapakTepucTuku, B MNPOLECcCe W nocrne BO3LeNCTBUS
MEXAHUYECKUX, KITUMaTUYECKNX U BUOMOrNYecKux BHELHUX BO3LENCTBYIOLNX
daxtopos (BB®), ykasaHHbix B Tabnuue 1.

npucoegnHuTenbHble

npn  nobom

pasmepbl

Tabnunya 1
Haumenosanne BB® HaumeHoBaHune xapaktepuctuk BBO, 3HaveHne BB®
eANHNLA n3mepeHus
CuHycoupanbHas Huanasox vacror, [y 10— 30
2
Bubpauus AmnnuTyaa yckopeHus, mic” (g) 19,6 (2)
Y 2
Mexaruueckni Mukosoe yaapHoe yckopenne, mic” (g) 147,1 (15)
yAap O4WHOYHOro
nencraus OnuTensHoCTE 4ENCTBUST YAAPHOIO YCKOPEHWs, MC 2-10
Y 2
MexaHudeckuit MuKoBOE yaapHoe yckopeHue, m/c” (g) 98,1 (10)
yaap MHorokpar-
HOTO AeicTBUg [nuTensHoCTb A4ENCTBUSA YAAPHOIO YCKOPEHUSA, MC 2-15
JlnnenHoe 2
Y 49 (5
yCKOpeHHe 3HaueHne nuHenHoro yckoperus, m/c’ (g) (5)
no;ﬁ%gﬁﬁ%ipHoe MoHWKeHHOe AaBreHue npu akchyaTauny npu 53 600
[aBIEHNE TemnepaTtype 50 °C, Na (mm pT. CT.) (402)
MakcumanbHoe 3HavyeHne npu akcnnyatauuu, °C 60
MosbileHHasn
TemnepaTypa cpeds! MaKcmmaNbHoe%ﬁaqumeanTpchnomepo— 60
BaHUM 1 xpareHun, ‘C
MuHuManbHoe sHadyeHue npy akcnnyatauuu, °C -40
MoHwxeHHas
TemnepaTypa cpeas! MMHmmanEHoesHaqumeanTpchnomeposaHmm 60
N XpaHenun, "C
N3vererne oT —40
TemMneparypsbl [JvanasoH usmeHeHus temnepatypsl, ‘C
oKkpyxKarwLen cpeqsl Ao 85
MosbileHHasn OTHoCKTENbHAdA BMAXHOCTb NpK TemnepaType 80
BNaxHoCTb Bo3gyxa |25 °C, 6e3 koHaercauun snaru, %
BepxHee 3HaveHue KOHLUEHTpaLnm nbinm 8 0.5
3 3
CraTtunyeckas Bo3ayxe, r/m
nbifib .
MakcumanbHbI pasMmep 4acTuLl, MKM 50

AtmochepHble
KOHAEHCWPOBaHHbIE
ocafku (MHewn, poca)

Mo MOCT 20.57.406

BeHTUNATOpbl COXpaHAT paboTocnocobHOCTL nocne TpaHCcnopTupo-
BaHus B ynakoske B cpefHux yenosusx (C) no FOCT 23216-78.
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1.2 TexHnuyeckue xapakTepuCTUKHU

HapaMeprl BEHTUNTATOPOB MNMPW HOMWUHaNbHOM 3HaYEHUWN HanNpaAXEeHUA

nuTaHna B HopMarnbHbIX KNUMaTUYECKUX YCITOBUAX YKa3aHHbI B Tabnuye 2.

Tabnuuya 2

HaumeHoBanue napameTpa,
eAnHuLa n3mepeHus

Hopma ans tuna

0,553B-0,4-6-4525

0,713B-0,9-10-4525

0,93B-1,2-6-4425

1,10B-3,2-16-4525

1,35B-4-12-4325

1,49B-3,6-10-4325

HoMuHaneHoe Hanpsaxexne
nutaxus, B

24

MpepenbHblie OTKNOHEHNS
HanpsLKeHns NUTaHUA oT
HOMWHaNbHOro 3HaveHus, B

+5
-3

Pop toka

NOCTOSRHHBIN

HoMmuHaneHas npoussoau-
3
TeNnbHOCTb, M /M

w
(o]

©
O

120

320

400

360

MonHoe fnasnexue npw
HOMUHaNbHON NPOU3BOANTESb-

HocTw, lMa (KI‘C/MZ)

639
(6,4+0,9)

10015
(10,2+1,5)

60+9
(6,1:0,9)

160424
(16,3:2,4)

120418
(12,2+1,8)

100:15
(10,2+1,5)

MoTtpebnsiembin TOK, A,
He Bonee

-
(@]

-1
YacToTa BpaWeHus, MiuH
He MeHee

5 500

5000

3600

CpefHuir ypoBeHb 3ByKa Ha
paccTosHUY 1 M OT KOHTYpa
BeHTUNsiTopa, 4BA, He Gonee

55

60

78

CpepHekBagpaTuveckoe
3HavyeHne BUOPOCKOPOCTH,
Mm/c, He BGoree

7,1

Macca, Kkr, He Bornee

0.1

0,2

0,35

0,4

0,65

MpepenbHble

3HavYeHnsA

napameTpos

BosgelicTBun BB® ykasaHbl B Tabnuue 3.
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Tabnuya 3

Hopma ans tnna

HavmeHoBaHwe napameTpa,
eAnHULa N3MEPEHNS

0,553B-0,4-6-4525
0,713B-0,9-10-4525
0,99B-1,2-6-4425
1,19B-3,2-16-4525
1,39B-4-12-4325
1,49B-3,6-10-4325

e
(N}
—_—
o
n
o

MoTpebnsiembiit Tok, A, He Gonee 0,6 3,6
YacToTa BpaLieHus, muH' He meree | 5000 | 4500 | 3500 | 4500 3000

A3poguHamMuyeckne  XapakTepucTuku — BEHTUNATOPOB (3aBNCUMOCTb
MOMHOrO AaBMeHUs OT mpousBoAuTensHocTn) B HKY npu nnoTHoCcTH BO3AyXa
p=1,22 kr/m® o NPy HOMUHAIBbHBIX 3HAYEHUAX HAMPAXEHNA NUTAHNA 1 HacTOThI
HanpsHKeHWs NuTaloLlen cetTn npuBefeHbl B NPUNoXeHN! b (pucyHku b.1-5.6).

HasHaueHHblil pecypc BeHTUnsTopos — 20 000 u.

CpenHuit cpok cnyx0Obl — 5 ner.

FapaHTWitHBIA CPOK okcnnyaTayuu — 18 mecAues CO AHA NpoAaxu
BEHTUNATOPA.

1.3 YcTponcTBo u paboTa

BeHTUNATOPbLI BHIMOMHEHbI B €4MHOM UCNOSTHEHUU.

Mo npuHUWNY QOEACTBMA OCEBbie BEHTUNATOPbI OTHOCATCH K Knaccy
nonaTouHbIX MalluH, nepemelyalownx sosnyx 0es ero cxaTua. Pabounm
opraHoMm siBnseTcs pabodyee Koneco, KOTOPOE MNpu BPaLieHun coobulaeT
BO34yXy, MNpoTeKalolemy no MexXronaTouyHbiM —KaHanam, nepeHoCHOe
nsmxeHvne. [MpuBoAoM BeEHTUNATOPA  CNYXUT BeCKOHTaKTHbIN  ABuUrateslb
MOCTOSIHHOrO TOKA.

Bentunstop 1,49B-3,6-10-4325 BbinonHeH no cxeme "paboyee koneco",
oCTanbHble BEeHTMNATOpbl No cxeme "paboyee koneco nioc cnpamnaoLwun
annapart".

BeHTUNATOP COCTOUT M3 Kopnyca-ctatopa, poTopa v nnatbl ynpasieHna.
Kopnyc-cTaTop npefcTasnset coboit COGCTBEHHO KOpMyC U CTaTop, HabpaHHbIN
U3 NUCTOB BMEKTPOTEXHMYECKON CTanu N HanpeccoBaHHbI Ha kopnyc. B nasax
ctaTopa ynoxeHa ofmoTka. Potop cocTouT U3 MarHuTHOM CUCTEMbI,
KpblnbuaTkn ¥ Bana. PoTop Bpawaetcs Ha paguanbHbiX  OAHOPAAHBIX
NOALWMUMNHNKAX, YCTaHOBIEHHbIX B KOpnyc. ‘ '
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BeHTunarop  npeacrasnger  cobol OeCKOHTaKTHbIM - ABurartenb
MOCTOAHHOIO TOKa ODOpalleHHOro MCMNOSIHEHUA C  BHEWHWM pPOTOPOM,
COBMELUEeHHbIM C KpblribyaTkon. PaboTa npMBOAHOro ABuratens OCHOBbIBaeTCA
Ha nNpuHLMNEe B3AUMOAEWCTBUS MOCTOSHHOTO MarHUTHOrO MNons poTtopa ¢
nepemeHHbIM MarHuTHbIM rnonem craTopa. [lepemMeHHOe nofe craTtopa
cosgaeTtcs obmoTKamy cTaTopa, NOAKNHOYAEMbIMUA K UCTOYHUKY MOCTOAHHOTO
TOKa MNOCPeACTBOM nfaTthl ynpaBneHud. lnaTta ynpasneHus ynpasngeTrcs no
curHanam gaTtynka nosoxeHus poropa.

1.4 Mapkuposka 1 nnombupoBaHue

MapKupoBKka BEHTUNATOPOB COLEPXKUT!

- 0bo3HaYeHue BeHTUNATOPA,;

- OCHOBHbl€ NapameTpbl. PO TOKA, HOMWUHANbHOE 3HAYeHUEe HaNpsXKEHNS
nUTaHnsi, HOMWHANbHOE  3HAYEeHWe MPOUIBOLMTENLHOCTA U 3HAYeHue
NONHOTO AaBflIeHNs NPU HOMUHANBHOM 3HAYEHUN NPOU3BOANTENBHOCTH;,

- 3aBOCKON HOMED;

- TOBAPHbIN 3HAK NPeAnpUaTAA-U3roTOBUTENS,

- 3Hak "EAC", ecnu npoBOANNOCE AeKnapupoBaHue,;

- HanpapreHusa BpalleHns BEHTUMATOPA U BO3YLLHOIO NOTOKA.

Ha ynakoBke BEHTMNATOPOB  npocTtasnsercs  knenmo  OTpena
TEXHW4YECKOrO KOHTPOIS.

1.5 YnakoBka

Ynakoska seHTunaTtopos — BY-1I-610 no TOCT 23216-78.
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2 ACMNOJIb3OBAHME NO HA3SHAYEHWUIO

2.1 JkcnnyaTaunoHHbIe OrpaHnyYeHus

[lonbop BEHTUNATOPOB crieAyeT OCYLWECTBASATb N0 XapaKTepucTuke
rmapasnn4eckoro conpotusneHnss obvekta. Haubonbwaa 3POPEKTUBHOCTD
paboTbl BeHTWNATOpPa AocTuraetcsa npu Bbibope paboyeil TOUKM B 30HE
(0,9...1,0) oT HOMUHaANBLHOTO 3HAYEHNA MPOU3BOANTENBHOCTU.

BeHTunATopbl npeaHasHadeHbl ans  paboTbl Ha BcacbiBaHue Unu
HarHetanue, npu 9ToM paboTa Ha HarHetaHue sBrAeTcA Haubonee
IPPEKTNBHON NPW UCMNONb3OBAHUN HA BBIXOAE paclunpsoLLmnX Anddy3opos,
4YTO BO3MOXHO OCYLECTBUTL NpuaaHnem onpeneneHHon hopmMbl afeMeHTam, K
KOTOPbIM MPUCOEANHAOTCH BEHTUISTOPSL.

BoixodHble ceveHna auddysopos  criegyeT BbibupaTb M3 YCnosus
obecneveHns oNTUManbHOro yrna packpbiTs PacyeTHbIM NyTeM Mo opmyre:

VF, = F + i xl, <192, rae:

F, — nnowaab BbIXOLHOTO ceverus guddysopa;

F, — nnowaib BbIXOAHOTO CEYEHNA BEHTUISTOPA;

|, — CpenHasa AnvHa nuHun Toka B Auddysope;

a, — Yrofl packpbiT!si 9KBMBaNEeHTHOro Kpyrnoro guddysopa.

YTOn pacKkpbiTUA peKoMeHAyeTCs NpuHMMaTh paBHbiM oT 10° o 14°.

2.2 MoaroTtoBKa n3genust K UCnosnib3oBaHUIO

Mocrne pacnakoBkn BEHTUNSTOPOB HEOGXOAMMO OCMOTPETb W3AEenus Ha
OTCYTCTBME NOBPEXAEHNNA.

2.3 Wcnonb3oBaHue usgenus

BeHTUNATopbl yCcTaHasmMBawTCca B annapaTypy npu nomowu nobdoro ns
ABYX TNPUCOEANHUTENbHbBIX (raHueB U 3aKpennawTCa YeTbipbMs BUHTaAMU
anamMeTpom 4 mm.

lpn ycTaHOBKE [OMKHO ObiTb WCKMIOYEHO nonagaHue MOCTOPOHHUX
npeaMeToB B MPOTOYHYIO YaCTb 3MEKTPOBEHTUNSATOPA.

ONeKTPUYECKUA MOHTaXK BEHTUNATOPOB BLIMOMHATL COMMACHO CXEeMe
NOAKMIOYEHNA, NPUBEAEHHON B npunoxeHun B (pucyHok B.1), nytem nognaiku
BbIBOLOB K WCTOYHUKY nuTaHus. MNpu nanke TemnepaTtypa Harpesa He [LOMXKHa
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npesbilwaTte 250 "C, a ANWTENbHOCTb Harpesa He 6onee (10...15) c. Manky
NPOM3BOAUTL NPUNOEM C PNIOCOM, HE COAEPXKaLYMM KNCTIOT.

OnekTpuyeckas cxema NOAKMOYEHNS BEHTUNATOPOB B 00bekTe AOMmKHa
obecrneunBaTb ANEKTPUYECKYIO 3alUTY BEHTUNATOPOB OT NEPErpy3kn no ToKy W
TOKa KOPOTKOTO 3aMblKaHUSA.

3 TEXHUWYECKOE OBCIYXUBAHWUE

BeHTUNATOPbI ABNAOTCA HEPEMOHTUPYEMbBIMW N3OENNAMMN.

4 XPAHEHWE

Ycnosusa xpaHeHnst BEHTUNATOPOB B yNakoBke 3aBOAA-13roToBnTens — no
roynne ycnosuin xparenus 1(C) FTOCT 156150 n TOCT 23216: TemnepaTtypa
Bosayxa oT 5 °C go 40 °C, oTHoCcuTENbHAS BNAXHOCTb BO3AYXa 60 % npwu 20 °C,
oTanfuBaemMbie U BEHTUMPYEeMble CKNafbl W XpaHunuiia ¢ KoHAMUWHUpoBa-
HWEM BO3AYXa, PACMONOKEHHbBIE B TIOOLIX MAKPOKNIMMAaTNYECKNX paloHaXx.

N

S

S 5 TPAHCNMOPTUPOBAHMUE

)

Ny

E TpaHCnopTUPOBAHNE BEHTUMNATOPOB B YacTW BO3AENCTBUA MEXaHNYECKNX
dakTopoB BHewHei cpeasl — C no TOCT 23216, B 4acTu BO3AencTBUA

»§ KNUMaTHIeckux (hakTopoB BHEWHeR cpeabl no rpynne ycroBui xpaHeHus 6

;; (OX2) no TOCT 15150: TemnepaTypa Bosayxa oT muHyc 60 °C po 60 °C,

§ OTHOCUTEmMbHasA BNaxHocTb Bo3gyxa — 80 % npw 27 °C.

- TpaHCrnopTMPOBaHNE BEHTUNATOPOB MOXET OCYLiecTBNATLCA BCEMU

; BUAAMUW TPAHCNOPTa B KPbIThIX TPACNOPTHbLIX CPEACTBAX.
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M6 N° apon

Bt b N°

[Toon v damd

MpunoxeHue A
(o6sa3aTenLHoe)

FaGapuTHble, YCTAHOBOYHbIE M MPUCOGANHUTENBHBIE

pasmMepbl BEHTUNATOPOB

Harpabyerue
nomoka

" 4

R ‘ I—
\ 8 omb #d o
HaumerHobaHue Dap b (20 By
Bermunamopa max < max
05598-04-6-4525 605 5005
0 7198-0 9-10-4525 805 715203
4,5+03
0 99B-12-6-4425 a5 8303 39
7738-32~16-4525 205 | 105303
139B—4~12-4325 %05 125203 4 9+0 3

PucyHok A.1 — BeHTUNATOPSI 0,553B-0,4-6-4525, 0,719B-0,9-1,2-4525, 0,99B-1,2-6-4425,
1,13B-3,2-16-4525 n 1,30B-4-12-4325
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AapoanHamMuyeckue xapakTepUCcTUKN BEHTUNIATOPOB
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