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[leol npumer,

HacTosiee pykoBOACTBO Mo  aKkcnnyatauwn  (ganee - PO)
npegHasHavyaeTcs ANs 03HAKOMJIEHUS C KOHCTpyKUuuen u npuHuunom paboTsl
9MNEeKTPOBEHTUNATOPOB 0CEBbIX 0A4HOMa3HbIX 0,713B-0,3-1-1270,
0,99B-0,5-1-1270, 1,19B-1-3-1270, 1,43B-2,5-3-1270 » 1,43B-2,5-3-1280 no
TY 3310-007-12058815-2019 Ha vacToTy HanpsxeHus nutadua 50 'y (nanee -
BEHTUNSATOPEI), @ TaKKe COLEPXKMT CBEAeHUA, HeobxoauMble 4iA opraHu3alun
NX NPaBUSIbHON 3KCMyaTauuu n NpUMeHeHUs.

Lrpal NP

OCHOBHbIe NMOMoXeHNa HacTosAwero P3 foOMXHbl BOATU B PYKOBOACTBO MO
aKcnnyaTauum annapaTtypbl, B COCTAB KOTOPOW BXOAST BEHTUMATOPLI, a Takxe
OOMKHbI ObITb YYTEHbl Npu paspaboTke TEXHOMOrMYecKon [OKYMEeHTauuu
NPeanpuaTUS-U3roTOBUTENS  annapaTtypbl AN OpraHusauunm  npasunbHOro
TEXHOMOrMYEeCKoro npoLecca Nnpon3BoACTBa.

Bo Bpemsa paboTbl BEHTUNSATOPA €ro BpaljaioLlascs YacTb npeacrasnaeT
ONacHOCTb A1 XWU3HU 1 300POBbS YenoBeka.

1 ONUCAHWUE U PABOTA

1.1 Ha3zHauyeHue nsgenus

BeHTUnATOPbl NpefHasHaueHbl ANS HYXA HapoAHOro Xosaictea U Ans

[lodn v dama

NPUMEHEHUS B CUCTEMAaX OXMaXAeHns pafnoanekTpoHHOW annapaTypsbl.

B YCNOBHOM HavMeHOBaHWW BEHTUNSATOPOB OYKBbI U LUDPbI UMEKT
criegyrouine sHayeHums:

- NepBoe yncno — guametp paboyero koneca (4m),

- 6ykBbl OB — cokpaleHune cnosa 3MeKTPOBEHTUNATOP;

3
- BTOPO€ YMCIO — NPON3BOAUTENBbHOCTL (M /4), feneHHas Ha 100;
2
- TpeTbe YUCNO — TONHOE [aBfeHWe BeHTUnATopa (Krc/m ) npw
HOMWHAlTbHON NPOU3BOAUTENBHOCTY;

B 0 N°Y M6 NP don

- B YeTBEpPTOM uucne nepsasa uudpa - 4ucro Gas nuTaroulero
HanpshkeHus; BTopas uUudpa ycrnoBHO 0003HAYaeT CUHXPOHHYIO 4acToTy
BpalleHus; TpeTbd uudpa ycrnoBHO o0OO3Ha4YaeT BENUUMHY nuTaoWwero
HanpskeHus; yeTeepTas uudpa — KOHCTPYKTUBHOE UCMOTHEHME.

Pexum paboTbl BEHTUNATOPOB  MPOAOIXWTENbHbIA  npu  foOoM
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nonoXeHu B NpocTpaHcTBE.

FabapuTHble,

YCTAaHOBOYHbLIE n

npueefeHbl B npunoxerun A (pucyrkn A.1-A.2).
BeHTUNATOPbI COXPaHAKT napameTpbl B npefenax HOpM, yKasaHHbIX B

npucoegunHnTenbHbie

pasmepbl

pasgene TexHn4eckne xapakTepucTtuku, B npouecce n nocne BO34eNCTBUSA

MEeXaHU4eCKuX, KNUMaTnyecknx n BUonornyeckux BHeLWHUX BO3LENCTBYIOLWMNX
thaktopos (BB®), ykasaHHbIx B Tabnuue 1.

Tabnuuya 1

HanmernoBaHue BB®

HaunmeHoBarne xapakrepuctuk BBO,
eNHNLA N3MEPEHUA

3Haverne BBO

CuHycouaansHas [nanasoH vactoT, Ny 10 - 80
2
BUOpaLys Amnnutyaa yckopenus, m/c” (g) 49,1 (5)
Y 2
Mexanu4eckui MukoBoe yaapHoe yckopeHue, m/c” (g) 200 (20)
yAap OANHOYHOrO
aencTBus OnuTensHOCTL AeNCTBUA yOapHOro YCKOPEHWs, MC 2-10
IA 2
Mexarudeckuit Mukosoe yaapHoe yckopenue, mic” (g) 147 (15)
yaap MHorokpat-
HOTO AencTBUS [nnTenbHOCTL 4eNCTBUS YAAPHOTO YCKOPEHUSA, MC 2-15
JlnHenHoe 2
Y 98,1 (10
JCKOPEHHE 3HaueHne NUHEHOro yckopeHns, M/c” (g) (10)
no;ﬁi@ﬁﬁgZpHoe MoHWKEeHHOE AaBneHne nNpu skcnnyatauuy npu 53 600
naBnexue Temnepatype 50 °C, Ma (mm pT. CT.) (400)
MakcumanbHoe 3HavyeHue npu akcnnyartauun, °C 70
flosbllueHHas
TemnepaTypa cpeas! MaxcmmaNbHoegﬁaqumenpmwpchnopTMpo‘ 70
BaHuW 1 xpaHeunn, °C
MuHumanbHoe 3HavyeHmne npw akennyatayum, ‘C -40
[ToHuxeHHasn
TeMnepaTypa cpegs! MMHMM3H?HO€3H8%€HM6ﬂpMTpaHCﬂOpTMpOBaHMM 50
N xpaHeHun, °C
N3meHeHue oT 40
Temneparypsb [vnanasoH nsmeHexus Temnepatypbl, C
OKpyXatoLen cpeabi Ao 70
MoBbilEHHas OTHOCUTENbHAs BNAXHOCTL NpU TeMrepaType 80
BraxHocTb Bo3ayxa |25 °C, 6es koHageHcauun snaru, %
BepxHee 3Ha4yeHue KOHUeHTpauumn neiim B 05
- 3 )
CraTnueckas BO3AYXE, /M
MbiNb -
MaxkcvimanbHbi pasmep 4acTul, MKM 50

AtmocthepHble
KOHOEHCHPOBAHHbIE
ocaakv (uHen, poca)

Mo FOCT 20.57.406

BeHTUnATOpLl COXpaHaT paboTocnoCcoOHOCTL MOCne TPaHCnopTUpoO-
BaHWs B ynakoBke B cpefHux ycnosusax (C) no NOCT 23216-78.
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1.2 TexHUYECKHEe XapaKTepUCTUKHN

BeHTVlJ'lﬂTOpr pacCynTaHbi Ha NuTaHue OT CeTh NepemMeHHOro Toka BO
C HOMUHANbHbLIMW 3HAYEHWUAMU U

BCEX YCMOBUSX, OrOBOPEHHbIX B P3,

JONYCTUMbIMW  OTKITOHEHUAMW  HanpaAXeHwa W 4acToTbl, YKa3aHHbIMWU B
Tabnuue 2.
Tabnuya 2
Hopma gns Tuna
O
S 12| e | g8 | 8
- & ~ o s
HaumeHoBaHWe napamerpa, - - ~ o b
eaNHMLA N3MEPEHNS s © @ © 0
i < A N Y
& o ® & &
~ S - < <
O" [an] R el A d
HomMmunHanoHoe HanpsxeHue nutaxHus, B 220 380
[MpenenbHble OTKNOHEHUSA HaNPSXeHns +22 .38
NUTaHUA OT HOMUHANBLHOIO 3HavyeHus, B -33 -
YacToTa HanpsxXeHusa nutanuwen ceti, Ny 50:2,5

Yucno as nutarowen cetu

1

MpumedaHue: 4ONycKaeTCsa 3KCNAyaTaynus BEHTUNSTOPOB NPK YacToTe nutawLweh cetn (60:3) Ny B
DeXMMax ¥ YCIIOBUSIX, OTOBOPEHHbIX B HacToawmem PO,

[MapameTpbl BEHTUATOPOB MNPW HOMUHANbHBIX 3HAYEHUAX HaMpaXeHus

nNTaHNA M Y4acToThbi HanpaxxeHud HMTalOLLLeVI ceTlh B HOPManbHbIX
o KnumaTtudeckux ycnosusix (HKY) ykasaHel B Tabnuue 3.
% Tabnuuyasl
N Hopma ans Tuna
g =
S S| 8 s |88
HaumeHoBaHue napameTpa, - o - ; iy
- eaNHULE N3MEPerUs s ) @ © ©
S it < & o o
5 8|2 g ¢
= = S - - =
S 3
X HoMuHanbHas NpousBogUTENbHOCTb, M /Y 25 50 100 250
% MMonHoe gaBnexue npu HOMUHaNbHOM 1212 326
Q npoussogutensHocTy, lNa (KFC/MZ) (1,2:0,2) (3,2:0,6)
g MoTpe6rsiemsiii Tok, A, He Goree 0,11 0,14 | 026 | 0,13
o MoTpebngemas mowHocTb, BT, He Gonee 15 21 39
YacToTa BpalleHusi, MUH |, He MeHee 2100 2 300
§ CpepHuit ypoBeHb 3BYKa Ha pacCcTOAHUN
36 38 48 59
”2 1 M OT KOHTYpa BeHTUnaTopa, obA
< CpenHekBagpaTU4ecKoe 3HayeHune
S 4,5
S BubpockopocTtu, Mm/c, He Bonee
Macca, kr, He Gonee 0,35 0,4 0,5 0,9
N B
IN
K
5§§ /e
| » BT 7 T
S R TAEZA P20 2 FXNB632552085PF ;
S o e NP doryr | [lodn | Jamg
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rFd &2

MpenenbHble  3HAYEHUA NapameTpoB  AMEKTPOBEHTUNATOPOB  Mpu
Bo3aencTeun BB ykasaHol B Tabnuue 4.

Tabnuya 4
Hopma ans tuna
[
N = o 2 @
— o~ '; o~ o~
HaumeHoBaHue napameTpa, - o - )y &
eMHNLA N3MEpPEHNS = O @ ) 0
T o 3 N N
@ ) S ) o
@ ™ N Q) ®
~ i - . <.
d <O - -
MNoTpebnsemblt TOK, A, He Bonee 0,14 0,17 0,29 | 0,15
-1
YacToTa BpallEHUA, MH |, He MeHee 1900

MakcumanbHasa Temnepatypa 0OMOTOK BEHTUISTOPOB BO BCEX YCIOBUAX
aKcnnyarTaLumn, oroBopeHHbix HacTosiwmm P3, He npesbiwaeT 130 °C.

HopMbi 1 3HaYeHNs CNpaBOoYHbIX NapameTpoB npusefeHbl B Tabnuue 5.
Tabnwunya b

Hopma pns tuna
O
S| 2|l e | 2|8
S T T ST A
HanmeHoBaHue napameTpa, - & N b &
eaNHNLA M3MEPEHUS ks W @ 0 0
& <Q o~ o o
an} m 23]
o @™ © o o
r~ S - ~ <
o’ [en] Al haad
MonHbll KOS PUUNEHT NOSIE3HOIO 4eNCTBUSA 0,01 0,05 0,06
MNoTpebnsaemblit TOk Npu nycke, A, He Bonee 0,55 0,7 1,3 0,65

AspoaMHaMUYecKne  XapakTepuCTUKW  BEHTUNATOPOB  (3aBUCUMOCTb
NONHOro gasfieHns oT npoussoguTenbHocTn) B HKY npu nnoTHocT BO3ayXa
p=1,22 kr/m® u NPU HOMUHAMNbHbIX 3HAYEHUSAX HANPAXKEHNA NMUTAHUSA U 4acTOThI
HanpsXKeHUs nuTatoLei ceT npuBeaeHsl B npunoxeHun b (pucyHkn b.1-5.4).

CpepHui cpok crnyxoel — 5 ner.
FapaHTWAHBLIA CpOK akcnnyaTauyun — 18 mecsaueB CO AHS NPOAAXM
BEHTUNATOpPA.
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1.3 YcTponcteo u pabota

BeHTUNATOPbLI BbINOMHEHLI B €4UHOM UCTIONHEHNN.

Mo npuHUWNY [ENCTBUS OCEBble BEHTUNATOPbI OTHOCATCA K Knaccy
nonaTouHbIX MalluH, nepemewjarolwnx Bo3dyx 6es ero cxaTtus. Paboyum
opraHom aBnseTcd paboyee koneco, KOTOpoe npu BpaweHun coobwaer
BO34yXy, MnpoTekawlemy Mo MeXnonaroyHblM KaHanam, nepeHocHoe
ABxeHue. TpnBOAOM BEHTUNATOPA CHAYXUT OLHOMAa3HbIl  ACUHXPOHHbIN
ABUraTeNlb C 3KPAHMPOBAHHbIMK nofitocamu. BeHTUNnATOpbl BbINOMHEHbI MO
cxeme "pabovee koneco".

Bentunatop Bkovaer B cebs paboyee Koneco M Kopnyc.
OnekTponBuratenb COCTOUT W3 KOPOTKO3aMKHYTOro poTtopa W cratopa.
CsobopHoe BpalleHne poTopa OTHOCUTENBHO cTaTopa obecnevynsaeTca 4BYMS
O4HOPSAAHBIMU pagnanbHbIMU NOALUMHUKAMMN.

Pabora aneKkTpoABuraTens OCHOBbIBaeTCs Ha npuHumne
3MEeKTPOMArHUTHOrO  B3auMOLEWCTBUSA  MarHuTHOro nons, Cco3faBaemoro
0OMOTKOW cTaTopa, C Tokamu, HaBOAWMbIMY B POTOpPE.

1.4 MapkupoBKa 1 nnombupoBaHue

MapknpoBka BEHTUNATOPOB COAEPKNT:

- oDo3HavYeHne BeHTUNATOPA,;

- OCHOBHbI€ NapameTpbl: POJ TOKa, HOMWHANbHOE 3HaYeHNe HanpsKeHunsa
MUTaHKs, YacToTa MUTaKLWEro HanpsXeHus, HOMWHaNbHOE  3HavYeHue
NPOVN3BOOMTENBHOCTA ¥ 3HAYEeHWe TMONHOro AaBfeHus npu HOMWUHANbHOM
3HaYEeHUN NPONIBOLAUTENBHOCTH;

- 3aBOJCKOW HOMED;

- TOBApPHbIN 3HAK NPeAnpUATUA-U3roTOBUTENS,

- 3Hak "EAC", ecnu npoBoanIioCh feknapnpoBaHue;

- HanpaBfeHWs BpalleHns BEHTUISTOPA U BO3AYLIHOMO NOTOKa.

Ha ynakoBke BEHTWNATOPOB  npocTasnsercs  knewmo  OThena
TEXHUYECKOIO KOHTPOMS.

1.5 YnakoBKa

YnakoBka BeHTunstopos — BY-11-610 no TOCT 23216-78.

A

Yam
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2 NICNOJNNIb3OBAHME MO HASHAYEHUIO

2.1 3KkcnnyaTaumMoHHbIe orpaHuveHus

Mogbop BEHTUNATOPOB CledyeT OCYWeCTBNATbL MO XapakTepucTuke
rmapaBnuyeckoro conpotmeneHuss obwvekta. Hambonbwasa odeKTUBHOCTbL
paboTbl BeHTUNATOpPa AocTuraetca npu Bbibope paboyvel TOYKM B 30HE
(0,9...1,0) OT HOMUHAILHOIO 3Ha4YeHUa NPOU3BOAUTENBHOCTH.

BeHTUnsTOpbl nNpefHasHadyeHbl Ana  paboTbl Ha BcacbiBaHWe Uy
HarHeTaHue, npu 3Tom paboTa Ha HarHeTaHwe ABnfeTcA Hawubonee
b EKTUBHOA NPU UCNOMb3OBAHUN Ha BbIXOAE pacwnpsiowmx Anddysopos,
YTO BOBMOXHO OCYLLECTBWTbL NpunaaHuem onpeneneHHon Popmbl 3afieMeHTaMm, K
KOTOPbIM MPUCOEAUHATCA BEHTUNATOPHI.

BbixogHble cevyeHuss auddysopos  crnegyeT BbibupaTb K3 yCnosuA
obecneyeHnsa oNTUManbHOrO yria packpbiTusa pacyeTHbIM NyTeM rno gopmyne:

V. = \Fy + 7 xl, xtg?f rae:

F, — nnowasb BbIXOAHOIO ce4YeHus andoysopa;

F, — nnowaab BbIXOLHOrO CEYEHUs BEHTUNATOPA,

|, — cpenHsAs AnvHa NUHWUN Toka B AN dysope;

a, — Yron packpbiTUsi 3KBUBANEHTHOrO Kpyrnoro Anddysopa.

S Yron packpbiTUsi pEKOMEHAYEeTCS NpuHUMaTh pasHbim oT 10° fo 14°
S
3
IS 2.2 MoaroToBKa u3aenus K UCNONbL30BaHUIO
[
NS

[Mocre pacnakoBKi BEHTUNSTOPOB HEOBXOAMMO OCMOTPETb U3[enus Ha
»§ OTCYTCTBUE NOBPEXKAEHNH.
S
>
g 2.3 Ucnonb3oBaHue uspenus
> BeHTUNATOPbLI YCTaHaBMNMBAOTCS B annapaTtypy npu nomoiu nobdoro ns
LN
S ABYX NPUCOEAWHWTENbHBIX (DMaHUeB W 3aKpennslTcs YeTbipbMs BUHTaMU
S LOMamMeTpoM 4 MM.
= Mpu yCTaHOBKE AOMKHO ObiTb WCKMIOYEHO MnonafaHne MOoCTOPOHHMUX
§ NPeaMETOB B MPOTOYHYIO YaCTb 3M1EKTPOBEHTUNATOPA.
IS ONEeKTPUYECKNA MOHTaX BEHTWNATOPOB BbIMOMHATL COIMACHO Cxemam
3
S NOAKMIOYEHUS, NPUBELEHHbIM B npunoxeHnn B (pucyHkn B.1-B.2), nytem
D . o
= noanaky BbIBOAOB K UCTOMHUKY NMiuTaHus. [Npy naike TemnepaTypa Harpesa He [AoSKHa
N
S| =
S
% ;WE : LA o Ay /]U[m
R VAEZA PO oy a1 EXNB.637552.085PF >
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npesbiwats 250 °C, a gnutenbHocTb Harpesa He Bonee (10..15) c. Manky
NPOW3BOANTL NpUNoem ¢ PrICOM, He COAEPHKAaLLMM KINCHOT.

OnekTpuyecKas cxema MOLKIIOYEHNA BEHTUNATOPOB B 00bekTe AormkHa
obecneunBaTh 3NEKTPUYECKYIO 3aLLUTY BEHTUNATOPOB OT NEPErpyskit No TOKY W
TOKa KOPOTKOro 3amblKaHua.

3 TEXHUYECKOE OBCNYXXWUBAHUE

BeHTUNATOPbI ABNATCA HEPEMOHTUPYEMbBIMW N3O ENNAMN.

4 XPAHEHMUE

Ycnosus XxpaHeHns BEHTUNATOPOB B YNaKOBKE 3aBOAA-U3rOTOBUTENSA — MO
roynne ycnoeuit xpaHenus 1(C) TOCT 15150 n TOCT 23216: TemnepaTypa
Bo3ayxa oT 40 °C go 5 °C, oTHocuTenbHas BNaXHOCTb BO3AYyXa 60 % npwn 20 °C,
oTannuBaemble U BEHTUNMpPYEMble CKMafbl W XpaHunuuia ¢ KOHAWUWHWPOBA-
HYeM BO3AyXa, PacrnofioXKeHHble B NoObIX MAKPOKNMMATUYECKNX panoHax.

S

S

S 5 TPAHCINMOPTUPOBAHUE

3

<

E TpaHcnopTMpoBaHne BEHTUMSTOPOB B 4aCTW BO3AEMCTBIAA MEXaHN4eCcknX
thakTopos BHewHel cpeabl — C no FOCT 23216, B 4actu BO3AENCTBUA

»§ KMUMaTUYecKnX (DakTOPOB BHELIHEN cpefbl MO rpynne ycrnoBui xpaHeHus 6

22 (OX2) no TFOCT 15150: Ttemnepatypa Bosgyxa oT 70 ‘C pgo -60 °C,

I OTHOCWTENbHAas BNaxHocTb Bodgyxa — 80 % npw 27 °C.

<

— TpaHcnopTUpoOBaHMEe BEHTUNATOPOB MOXET OCYL|eCTBMNATbCS BCEMMU

; BULAMU TPAHCNOpTa B KPbITbIX TPACMOPTHLIX CPEACTBAX.

3

S

]

I\

=

3

Ny

&

3
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s
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MpunoxeHue A
(o6s13aTenbHoOE)

Ma6apuTHbIe, yCTAHOBOYHbIE U NPUCOEANHUTENbHbIE

pasmepbl BEHTUNATOPOB

- Harpabexue
_ fomoKa
k )
| E[SI_Z 270 min
I

NH:
o Lyt Ly
ks 8 omb #42+03 T, T
3 B 20 o
S
S Haumerobarue Do 5 Loy /
= Benmunamopa | max Y max 77
= 0713B-03-1-1270 | 805 | 715:03
< 099B-05-1-1270 | 925 |625:03| 39 | 4203
3
S 1196-1-3-1270 | 1205 |1048:03
Q
S
E PucyHok A.1 — BenTunsitopsl 0,713B-0,3-1-1270, 0,93B-0,5-1-1270 n 1,19B-1-3-1270
S
N
eldelan el fvBsizsszoery  [F
| i VP dovers | Toon_) lama ’ ' g

Konupoban

Gopmam A4




270 min

\/ Harpatyesue
nomoka
! —m— 2\ l
| ll
g | X
S~
s AN P =SS
N [ MY
Il <
3
S \
S |
= T 53
. max
3 8 omb 84 3+()
< 8162203
l 3 -—
- 81725 max
H - -
]
S
E PucyHok A.2 — BenTtunatopsl 1,43B-2,5-3-1270 n 1,43B-2,5-3-1280
<
% Qg : EHESE / 8 LD, //U[/77
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Mpunoxenune b
(o6azaTenbHoe)

ASpO,D,MHaMquCKMe XapakKTepuCTUKNU BEeHTUNNATOPOB

Py, — nonHoe gasneHune
Q - Npou3BOANTENBHOCTb
PY — pabouun yyacrtok

Py, MNa
20 \\
AN
15 \\
/, \\\

10 \\
S \
S
N
§ 5
S
I 3
N 0 5 10 15 20 25 30 Q, M7y
< B PY B
=
E
S
= PucyHok b.1 — BeHTtunsaTtop 0,713B-0,3-1-1270
]
5
S
3
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PucyHok 5.3 — Bentunsrop 1,13B-1-3-1270
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