[logn U dama

B uHb N°Y G NP don

Wt N° nodn '} ~ Thhdn v damd
1207 . ttop. ap

YTBEPXJAIO
(naBHbIN UHXEHep

000 "UONNA"
/’“‘;m%// -------

(/% [.0. XacaHoB

R of 2021 .

SNEKTPOBEHTUNATOPLI OCEBbIE
MOCTOAHHOIO TOKA

PykoBoACTBO MO 3KCMyaTauum
EXX1B.632552.069P3




BBepneHue

=

g

g HacTtoswee pykoBOACTBO no akcnnyatauuu (PJ) npegHasHayeHo ANS 03HAKOMNEHUs
NI <

= C KOHCTpyKUMe#h u npuHuunom paboTbl SMEKTPOBEHTUNATOPOB OCEBbIX MOCTOSHHOIO TOKa
eS|

é? (hanee BEHTUNATOPLI), @ TakKe COASPXKUT CBEAEHUA, HeobXxoAuMble ANS OpraHuMsauum ux

npaBUNbHON 3KCryaTaumu v NPUMeHeHus

Bo Bpems paboTbl BEHTUNATOpPA ero Bpaljalowascs YacTb NpeAcTaBnseT OMnacHOCTb
AMA XKU3HU 1 300POBbA YesoBeka.

OcHoBHble nonoxeHus Hactosiwero P3O  JOMKHBI BOATUM B PYKOBOACTBO MO
aKcnnyatayum annapartypbl, B COCTaB KOTOPOW BXOAAT BEHTUNATOPLI, @ Takke AOSIKHbI BbiTb
yuTeHbl npu paspaboTke TexHOMOrM4YeckoW [OKYMEHTauuu npeanpuaTua-u3roToBuTens

N annapartypbl 418 opraHusauny npasunbHOro TEXHOMNOMMYECKOTO NpoLecca npoM3BoacTea.
IS

S 1 Onucanue n pa6ota

3

1.1 HasHaueHue

BeHTunAaTOopbl nNpeAHasHadeHbl ANS  NPUMEHEHUMA B CUCTEMaxX OXNaXAeHUs
pPagno3NeKTPOHHON annapaTypsbil.

B ycnosHomM HauMeHOBaHWW BeHTUNATOPOB OYKBbl ¥ UWQPbl UMEKT cregyloline
3HaJYeHus:

- nepsoe yucno - guametp paboyero Koneca (4m)

E - Byksbl OB - cokpalyeHue cnosa 3ﬂeKTpOI§eHTV|ﬂHTOp;
S - BTOPOE YUCIIO - NPON3BOANTENBHOCTb (M /4), AeneHHas Ha 100
2 y
S - TpeTbe 4UCNo - MOfHOe [aBreHue BeHTunaTopa (Kre/M™) npu HOMUHANLHOW
N
1S NpPOVN3BOAUTENBHOCTMY,
NS
- B YeTBEpTOM uucfe nepsas uudpa ycrnosHo o603HayaeT, uTO pPoA NUTAKLLEro
S HanpsXeHUs CeTU NOCTOAHHbIV, BTOpas undpa ycnosHo o603HaYaeT CUHXPOHHYK 4acToTy
)| BpalleHus; TpeTbs uudpa ycnosHo ob6o3HayaeT BeNUUYMHY NUTAOWEro HanpsXeHus,
]
< yeTBepTas umdpa - KOHCTPYKTUBHOE UCMOSTHEHME,
§§ Pexum paboTbl BEHTUNATOPOB MNPOAOMKUTENbHBIR npu  NOBOM NOMOXEHUM B
< nNpoCTpaHCTBE.
9 YCTaHOBOYHbIE, MPUCOeANHUTENbHbIE W rabapuTHble pasMepbl BEHTUNIATOPOB
? npmeeneHsl Ha pucyHkax A.1-A.4 (npunoxeHune A).
§§ BeHTUNATOPbl COXPaHAIOT napaMeTpbl B Npefenax HOPM, YKasaHHbiX B pasjene
"TexHuveckne xapakTepucTuku', B npouecce BO3LEWUCTBMA U NOcne BO3AENCTBUSA
E ¥ MeXaHW4YeCcKuX, KmumaTu4eckux u apyrux gakTopos, ykasaHHbix B Tabnuue 1.
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HaumeHoBaHue HameHoBaHue xapakTepuctuk BBO, 3HaveHue
BO3JENCTBYIOLEro
BB® efuHNLE N3MEepeHun hakropa
CunycoungansHas [OuanasoH vactoT, 'y 1200
Bubpauus AMMANTYAA YCKOPEHNS, mic’ (g) 50 (5)
2
147 (15
MexaHuueckuit yaap MukoBOE yAapHoe yckopeHue, Mic” (g) (15)
OAVNHOYHOro p’eﬁc'rsym ,D,ﬂVlTeﬂbHOCTb aeucreusa ygapHoro 2-10
YCKOPEHUs, MC
2
Mexaruiecknit yaap MukoBoe yaapHoe yckopexue, Mic” (g) 98 (10)
MHOTOKDPaTHOro AMTENbHOCTb LECTBUS YAaPHOTO
gencrens GCKOpeHVlﬂ MC'D’ yhap 2-15
NUHeiiHOe yCKOPEHUE  |3HaueHue NUHENHOro YCKOPeHUA m/c’ (g) 49,1 (5)
3Hauenve npu skcnnyatauuu, °C 60
MNoBbleHHaA
Temneparypa cpelb 3HaueHue nNpu TPaHCrnopTMpoBaHU U 70
xpaHeHun, °C
3HayeHue npyu skcnnyaTauuu, °C muHyc 40
MoHwXeHHanA
TemnepaTypa cpeabl 3HadeHue nNpy TPaHCnopTUPOBaHUN Y
patypa cpel p p pTup MIAHYC 60
xpaHexun, °C
N3meHeHne . OT MuHycC 60
[lnanasoH M3MEHEHWs TemnepaTypbl, C
Temnepartypbl cpenbl 8o 85
MMoBbilieHHanA OTHOCUTENbHAR BAAXHOCTb NpPK 98
BNAXHOCTb BO3AYXa temneparype +35 °C, %
AtomocdepHoe MoHMXEHHOE AaBnNeHne npu TemnepaType 53 600
noHKeHHoe aasneHue |+50 °C, Ma (MM pT. CT.) (402)
ATOMOC(EepHbIe KOHAEH- 10 FOCT
CUpPOBaHHbIE 0CaAKN -
. 20.57.406
(poca, uHew)

BeHTUNATOPb! [OMKHbI GbiTb paBoTocnocobHbl nocne CTaquecxoro BO34encTems
nbinv. KoHUeHTpauns Nein B BO3AYXe He AOIKHa npeBbiliath 0,5 r/M pasmep 4acTuy He
6onee 50 MKM.

BeHTUNATOPbI [OMKHbI COXPaHATH paboTOCNOCOBHOCTL MOCNe TPaHCNOPTUPOBAHNA B
ynakogke B cpeaHux (C) ycnoeusax no rOCT 23216.

1.2 TexHudeckue xapakrepucTnku

MakcuManbHas TemnepaTypa Harpeea Kopnyca BEHTUNSTOpa BO BCEX YCOBUSX
aKcnnyaraunm, oroBOpPeHHbIX HaCTOALLNM P23, He npesbiwaet 85 °C.

MapameTpbl BEHTUNATOPOB MPWU HOMUHANBEHOM 3HAHEHWN HanpskeHWst nutanna fo
BO3AENCTBUA M NOCNe BO3AENCTBUA MEXaHUYECKUX, KIMMaTuHeckux W Apyrmx akTopos
ykasaHbl B Tabnuue 2.
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g 12 24
nnuTadus, B
MpepnenbHble OTKIOHEHNS 45
HanNPsXEHNA OT HOMWUHAMBHOTO +3 3
3HayeHusd, B
Poa ToKa NOCTOSHHbIN
HomuHanbHasa
3 20132 (71145171190 (140120132171 1451|7190 140
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CpepHuit ypoBeHb 3BYKa
Ha paccTtosiHuu 1 moT
P 58 127 |52 127 142|145 162 | 5827|5227 (4214562
KOHTYpa BEHTUNATOPA,
OBA, He Bonee
CpepHekBagpaTnyeckoe
3HavyeHue subpockopoctn, |[7,1(4,57,1 4.5 7.1 45|71 45 7.1
Mmm/c, He Gonee
<t «Q [en] wn <t (o] o wn
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ﬂpe,u,eanble SHa4YeHNAa napamMmeTpoB BEHTUNATOPOB Npu BO3OESUCTBAN MEXaHUYECKNX,

KNuMaTUUYeckux 1 Apyrux pakTopos ykasaHsl B Tabnuue 3.
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A3poanHaMnueckne  XapaxkTepucTukm  BEHTUNATOPOB  (3aBUCUMOCTb  MOJTHOTO
JaBfeHns OT MPOU3BOAUTENbHOCTU) B  HOPManbHbIX KIUMaTUYECKUX YCIOBUAX Mpu
nioTHocT Bo3ayxa P=1,22 ki’ u npy HOMWHalbHbIX 3HAUYEHUAX HaNpsXeHus nutaHus
npuBeAeHbl Ha pucyHkax b.1-b.7 (npunoxexuve b).

Mpon3BoanTENLHOCTD W [aBneHue BeHTURATOpa npu paboTte B  YCnoBuAX,

OTAUYHBIX OT HOPpManbHbIX, ONpefenatTcA pacyeTHbIM nyTemM no CbOpMyJ'IaMI
N N 293-Be29.4
Q=Quen s =R D 780w 273 R, ¢

3 2
roe Q, H, n — npon3soanTenbHOCTb, M /4, gaslieHue, Kre/M ; (hakTudeckas yacroTa

BpaLleHus, MuH' B 384aHHbIX YCINOBUSAX;

Qy, Hy, ny — HOMWHanbHbIE 3HAYEHNA MPOW3BOAUTENbLHOCTY, AaBMNEHWUs, 4acToTbl
BpalleHns, ykazaHHbie B Tabanue 2, B HOpMarnbHbIX YCNOBUSX;

t — Temnepartypa okpyxatwuiero sosayxa, °C;

B — atmocthepHoe faBlieHue, MM PT.CT.;

R, — rasosasi NocTOsiHHAsA aTMOCEPHOro BO3AyXa NPU OTHOCUTENbHOW BIAXHOCTY,
Krm/Krerpag.

Mpu Temnepatype t < 30 °C gonyckaeTcs NPUHATL R =R .54y, =29,4.

HasHa4eHHbI1 pecypc BEHTUIATOPOB: -

- 0,360B-0,2-6-4615, 0,365B-0,2-6-4625, 0,713B-0,7-3,2-4415, 0,90B-1,4-8-4425,
0,713B-0,7-3,2-4425, 0,939B-0,9-3-4315, 0,930B-0,9-3-4325 1 0,99B-1,4-8-4415 - 20 000 v;

-0,7139B-0,3-1-4115, 0,713B-0,3-1-4125, 0,93B-0,5-1-4115, 0,99B-0,5-1-4125,
0,99B-0,71-1-4215 1 0,93B-0,71-1-4225 — 30 000 u.

FapaHTUHbLIA CPOK aKCnyaTauumn — 18 MecsaLeB Co LHS NPOAAXU BEHTUNATOpPA.
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1.3 YcTpoiicTeo 1 paboTa BeHTMNATOPA

BeHTUnATOpPbI BbINOMHEHbLl B €4UHOM UCTOSTHEHUN.

Mo npuHuMny LOEeNCTBUS OCEBbie BEHTUMATOPbI OTHOCATCA K Knaccy JionaTo4HbIX
MalluH, nepemellarwnx Bosgyx 6e3 ero cxatua. PaBoyum opraHom asnsietcs pabouee
KONleco, KoTopoe npu BpaweHun coobijaet BO3AYXY, NPOTEKaOLWEMY MO MEXNOoNaTo4HbiM
KaHanam, NepeHoCHoe ABUXEHNE.

BeHTUNATOPLI BLINOIHEHbI MO ABYM a3pOAMHAMUYECKUM CXemam.

OnekrtpoBeHTUNATOPLI 0,363B-0,2-6-4615, 0,3639B-0,2-6-4625, 0,99B-1,4-8-4415 u
0,99B-1,4-8-4425 BbinonHeHb! No cxeme "paboyee KONECco NKOC CNPAMAAKWMKA annapaTt",
pucyHok  B.1 (npunoxenne  B).  OnextposeHTunatopnl  0,713B-0,3-1-4115,
0,719B-0,3-1-4125, 0,713B-0,7-3,2-4415,  0,713B-0,7-3,2-4425, 0,93B-0,9-3-4315,
0,99B-0,9-3-4325, 0,99B-0,5-1-4115, 0,93B-0,5-1-4125, 0,98B-0,71-1-4215 "
0,99B-0,71-1-4225 BbinonHeHbl No cxeme "paboyvee Koneco", pucyHok B.2 (npunoxeHne B).

BeHTUNATOP COCTOMT U3 Kopryca-cTatopa, poTopa, COBMELWEHHOro C KpbifibYaTKon, U
nnaTel ynpasfieHus.

Kopnyc-ctaTop npegcrasnsier coboi cobcTBeHHo kopnyc no3. 1 u cratop nos. 2.
Cratop HabpaH M3 NUCTOB 3NEKTPOTEXHWYECKON CTanu U HanpeccosaH Ha kopnyc. B nasax
cTatopa ynoxeHa o6moTka. POTOp COCTOUT U3 MArHUTHOW CUCTEMBI (APMO U MarHuT) nos. 3,
KpbinbyaTkyn no3. 4 u Bana nos3. 5. Potop Bpawaetcsd Ha paaunanbHblX OAHOPAAHbLIX
MOALIMNHMKAX NO3. 6, YCTAHOBMEHHbIX B KOpnyc nos. 1.

Bentunsatop npegcrtasnseT coboit GeCKOHTaKTHbIA ABUratenb MNOCTOAHHOIO TOKa,
00palleHHOro WUCMNOMNHEHUS, C BHELUHUM POTOPOM, COBMELLEHHbIM C KpbifibyaTkoi. PaboTa
NMpUBOAHOIO [ABWraTens OCHOBbIBAETCA Ha MpUHLUWNE B3auUMOLENUCTBUA MNOCTOAHHOIO
MarHuTHOro Mons poTopa C NEpemMeHHbIM MarHWTHbIM nonem crartopa. llepemeHHoe none
cTaTopa cos3gaetcs oOMoTKamu craropa, NoAKNIoYaeMbIMi K UCTOYHUKY MOCTOSHHOrO TOKa,
nocpefcTBOM MnaTtbl ynpaenexuda. [lnaTta ynpasBneHus nos. 7 ynpasiseTcs No curHanam
JaTynKa nonoxeHus poropa.

1.4 Mapkupoeka v nnombuposaHue

Mapknposka BEHTUMATOPOB OOMKHE coAepxaTh:

- YCITOBHOE ofo3HavyeHe BEHTUNATOPA;

- OCHOBHbIE nNapaMeTpbl. POL TOKa, HOMUHaNbHOE HanpaXeHne, HOMUHanbHoe
3HavyeHwe npou3BoAUTENIbHOCTU W 3Ha4vYeHne nNOoNHOIro haBlieHna npu HOMUHANbHOM
3Ha4vYeHu Npou3BoanNTENbHOCTN,

- 3aBO/ICKOA HOMeEp;
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- HaMeHOBaHWe NpPeanpPUATUS-U3roTOBUTENS,

- HanpasneHue BpalieHus BEHTUNATOpa, HanpaseHne BbIX0Aa BO3AYLIHOro NOTOKA;

- 3HaK "EAC", ecnu npons3soannioch geknapuposaHue.

MapKkupoBKa BbIBOJOB BEHTUNATOPOB [AOJKHa COOTBETCTBOBATH obo3HaueHusm B

npunoxenum .

1.5 YnakoBka

Ynakoska BY-1I-b-10 - no T'OCT 23216.

2 Ucnonb3oBaHue Mo Ha3Ha4YeHUo
2.1 OkcnnyaTaunoHHbie orpaHnyeHus

Moabop  BEHTWNATOPOB  CnedyeT  OCyWecTBnaTe N0 a3poAnHaMnYecKon
xapakTepucTuke. HauBonblias 3hdPeKTUBHOCTb paboTbl BeHTUNATOPA foCTUraeTca npu
BbiGope paboueit Touku B 30He (0,9...1,0) OT HOMUHANBHOTO 3HAYEHUA Npou3BOAUTENIBHOCTH.

BeHTUNATOPbl NpeaHasHavueHbl Ans paboTel Ha BCacbiBaHWE UNW HarHetawne, npu
aToM paboTa Ha HarHeTaHue sBnseTcs Haubonee athHEeKTUBHOA NPU UCNONb3OBaHNK Ha
BLIXOAE  pacwmpsiowmux  Auddy3opos, UTO  BOSMOXHO  OCYLIECTBUTL npuganuem
onpefeneHHoi GopMbl 3NIEMEHTaM, K KOTOPbIM NPUCOSANHATCA BEHTUATOPLI.

BbixogHble ceuyeHuss anddysopos  cnenyet BbIBupaTe M3 ycnosua obecnedeHus
ONTUMAIIbHOTO YINa PackpbiTUsS PacUeTHbIM NyTeM no popmyne:

ay
JFa = \Fy #1107

roe: FA— nnowanb BbIXOAHOTO CeveHns andysopa,
F_ - nnowafb BbIXOQHOMO CEYEHNA BEHTUNATOPA,

B

lﬂ, - cpefHsAs ANVHA NWHUKM TOKa B AU dysope;

ap,. Yrofl PackpbiTUsA 9KBUBANEHTHOrO Kpyrnioro andpdysopa.
Yron packpbiTus PEKOMEHAYeTCs NPUHUMaTb PaBHbIM 10-14°.

2.2 Wcnonb3oBaHue usgenus

BeHTUNATOPLI YCTAHaBMNWBAKTCA B annapaTypy npu nNOMOLIN nwoboro wn3 AOBYyX
NPUCOEANHUTENbHBIX (PNIAHLEB 1 3aKPENNAOTCA 4 BUHTaMU:

- anst 0,363B-0,2-6-4615 1 0,363B-0,2-6-4625 nnametpom 3 MM,

- ANs BCEX 0CTallbHbIX ANameTpoM 4 Mm.

Mpu ycTaHOBKE AOJKHO OblTb WUCKIOYEHO nonajaxne noCTOPOHHMX npeameTos B

APOTOUHYIO YaCTb AMEeKTPOBEHTUNSATOPA.
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ONEKTPUYECKUA MOHTaX BEHTUNSATOPA BLIMOMHATL COFMACHO CXEMe MNOAKMYeHus,
npuseaeHHon Ha pucyHke .1 (npunoxenwe [), nytem noAnankn BblBOLOB K WCTOUYHUKY
nuTaHusa, cobngas nONAPHOCTb nNUTawwero HanpsxeHus. [lpu nanke TemnepaTypa
Harpesa He AofkHa npesbiwaTte 250 °C, a gnutenbHocTb Harpesa He Gonee (10...15) c.
Maitky npounssoanTb npunoem F'OCT 21931-76 ¢ dnocom He cofepKatimm KUCoT.

MNotpebuTenem fomxkHa ObiTb NpefyCcMOTPeHa 3alluuTa BeHTUNATOPa OT TOKa KOPOTKOro

3ambikaHna (B cryyae 3aknuMHUBaHUA poTopa) U HecoOMIAEHUs MONAPHOCT NUTaloLwero
HamnpPXeHUs.

3 TexHuueckoe oGCNyXuUBaHUE

BeHTMﬂHTOpr ABNATCA HEPEMOHTUPYEMbIMW N3LENUAMMN.

4 XpaHeHue

YCcrnoBus xpaHeHUst BEHTW/ISTOPOB B yNaKkOBKe 3aBO4a-u3roToBuTens - Mo rpynne
ycnosuit xpanenua 1(C) FTOCT 15150 n TOCT 23216: TemnepaTypa Bo3ayxa ot nioc 40 °C
no nnwc 5 °C, oTHocuTenbHas BnaxHoCTb Bo3gyxa 60 % an 20 °C. OrvannvBaemble K
BEHTUNUPYEMbIE CKMagbl, XpaHunuiia ¢ KOHAULMOHUPOBAHMEM BO3AYXa, PacnonoXeHHble B
no0bIX MaKpOKNUMaTNYECKNX panoHax.

5 TpaHcnopTupoBaHue

TpaHCnopTUPOBHUE BEHTUNATOPOB B 4acTW BO3ASNCTBUS MeXaHU4eckux (GakTopos
BHewHen cpeabl - C no TOCT 23216, B 4acTu BO3AENCTBUA KNUMATUYECKMX (haKTOpoB
BHeWHel cpefbl no rpynne ycnosuit xpaHeHus 6 (OXK2) no TOCT 15150: temnepaTtypa
Bosgyxa ot nnc 70 °C go muHyc 60 °C, oTHocuTenbHas BnaxHocTb Bo3fyxa 80 % npu
27 °C. TpaHCcnopTupoBaHWe BEHTUMATOPOB [OMKHO OCYLIECTBATBCA BCEMU Buaamu
TPAHCMOPTa B KPbITbIX TPAHCMOPTHbLIX CPEACTBaxX.

LS OE/
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