OnekTpoBo3 29C6 «CvHapa»

Tema: ABTOTOpMO3HOEe obopyaoBaHue

KypraHckoe noapa3aeneHue K0)kHoO-YpaJsibCKOro yuebHoro LeHTpa
npodeccMoHasibHbIX KBanudukaumm

NMpenopaBaTtenb [leTpoB Cepren Brnagnmmuposuny pla



AnekTpoBo3 23C6 «CuHapa»

D R,
3 , 3

NMHeBMaTUUyeckKkass cxema

HOVRYLINK

——————————————————————————————————————————————— XA
[
| NYNbT YNPABNEHWA |
| KA3T1 KKM KBT |
! PO \ KPY BUY Kkaar2 |
! I P p——
®
| ) 1 - — |
| ™ "o - — i K31 K32 M K2
| |
| | | K3nt i
| 5 |
L " 3 < < |
PO L
V=20n l
Ypoduume tbmmi &
perepdyap | o 7] - 50F
| KpPli? K1
‘ PER2 = T nabusie
L) KH23 K peaepbyaps
i K361 X362
|
I
om 601 x
2 8
Y ¥

97 kP30

K Bnokam annagamod

INK |
ol | e
|
63nn | KH24 BP6
]
K22 K337 ﬂ e
KHS -
- | o
o K02
KH21 KHE.
o il
l Ko
N1 N1
KK j KiKe
; ™ rY L 4 TH
KHK2 KHKS

Cl [ I 905 " )

KHK3 KHKG
KHAO,
e KHiG o4 v KHi6
Knc
K3nts K3M8 K3nn K3ng MM - numamensHan MaZuUCMPans
KH KHI2 S ’ = TM - mopMo3HGS MOZUCMPanL
MM = uMnYABCHOR Mazucmpans
P99 Py22 Pu2s Py28
xanz K33 Noruuuomioe 08cImavere
o) . yKTON Y ’ PY20 Pu21 py23 Py, PY26 pu27 P29 Py
= = wpood R0 0 3 o, KPR, | . ey | o
pabomu 3nexmpobesa usT | Kgpwt | kP2 |Kppwe Kopur | Kppo ; KK, Kl 2
= ont o ™ ons ons
—i} s QICIO|@OO[O OO | @ om ‘ g o
¥ *nz =J *ns
PBH Py Dbuxene pesepdon ! S
= |@OOC|@OO0O|O |0 | @
Py — PYIL
e |QIOI0|@OO| O OO | @
Abumewue ¢ cocmabon
1-09 KOABCHOR NOPO 2-09 KoneCHaR NEpO. 3-a8 xoneCHaR NOPE 408 KOABCHER NOPD.
= | @IOO|@O0O|O |0 | @
Xopaxmepucmuka mopmo3nozo obopydobanus
e | o | @[O[O]O]@O] @ [O [ @ [ @
pateicety ; i i 3 e s :nﬁa;n d:ﬂ:ewe cxamozo b;:ﬁ:xn hanummenwou nnzu(mpnn:‘n Ml [o73.092
. -« @O00eo e 0 e e ¥ o] e _ [ipats ehmen omces Bos0pa ¥ mopreneed aicepans
== e . . PO [s0bucumocms om xapaxmepucmucu noesdal, MWia i
buxense b xasecnde | Coxuus 1 O O O . O O O O O . L Taproxenue KpaIM MOWUWUCMA Ka Pexumax Bo3dyxopacnpedenumens
~ hopwin 010,18
=" [«]@[O[C/@[0l0[ 0[O0 ®
- e i '“’::";::: ~ 2pysenii 060,65
u o Monuoe mopwoxenue Kpeion mopmo3a 038040
T @ o i e - : L pe M gt 1 oneiion ppneonss opmess
Nemal O, o = nweranusecun ABAH
[ . L Topoxewue nou comopacuene cexuud 035 037]

C usmeHeHnamm 2011 r. 2| C6opHMK NnakaToB. DnekTpoBo3 23C6 |2015r. P79



AnekTpoBo3 29C6 «CuHapa>»

OVEYL K

rp YcTaHoBKka macnootaenurens

1 - OnekTpoasurarens

2 3 : 24 2 - Bnok ynpaeneH1s KoMnpeccopom
1 25 3 - DunbTP BO3AYWHbIMA
4 - BnyckHoW KnanaH
5 - Cenapatop BO3AyLIHO-MaCNSHbIiA
6 - Brok 04MCTKM 1 OCYLLUKM CKATOro
BO3AyXa
7 - DUNbTP MaCNAHbIA
8 - Macnootaenutens
9 - BunToBon 6nok
10 - Y3en seHTunsTOpa
11 - TennooGMeHHMK
12 - Tymbnep BKNIO4EHUA NOAOIPEBa
macna B Macnootaenurene
13 - Tymbnep BKNIOYEHUS
ynpaeneHus knanaHamy 6noka
OCYLUKM CKATOro BO3AyXa
14 - CurHanbHas namna
15 - Mpepoxpanutenn
16 - MaHometp
17 - KHonka aBapuiHOI OCTaHOBKM
18 - Bnok MHAUKauuM 1 ynpaenexsus
19 - KHonka cnuea KoHaeHcata
20 - HavKaTopbl aBapuitHbIX
cuTyauuin
21 - lucnnen
22 - Kxonky ynpasneHus
23 - ViHdpakpacHbiit uHTepdeiic
24 - KnanaH npeaoxpaHuTenbHbIi
25 - BobbllwKa yCTaHOBKM AaT4MKa
TeMneparypbl BO3AYLHO-MACNAHON
cmecv
26 - 3anuBHas ropnosuHa
27 - KpaH cnuea macna
28 - BobbllwKa yCTaHOBKM AaT4MKa
TeMneparypbl Macna
29- Yxasarenb ypoBHs Macna
30 - Kpbiwka ¢ TOHom
31 - OBpatHble KnanaHbl
32 - KnanaH c6poca koHgeHcara
33 - YronbHbli HunbTp
34 - BnyCKHble 3neKTpOMarHuTHble
Knanab!
35 - OUNLTP TOHKOM OYUCTKN
36 - KonoHHbl 6noka ocywku

1" 10 9 8 7

Brok ynpasneHus KoMnpeccopom
14

BroK MHAMKaLum v ynpasnenms

23 22 21
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AnekTpoBo3 29C6 «CuHapa»

bnok Bo3ayxopacnpeaenutensa YKTOJI

[1ByxxamepHbli pe3epsyap
KpoHwTeiiH - nnuTa PKu 3K

[ nasHas yacrb Y MarucrpanbHas yacts MY

Pa30bLuyenbHbli
kpaH KpPd

lepexniovarenb
DEXUMOB

D ° wa

CoenuHenne
c3P

OrnyckHoM Knanak

YCTDOWCTBO KOHTDONS
ETO LENOCTHOCTH TOPMO3HOM MarkeTpani

6 | C60opHMK NnakaToB. DnekTpoBo3 23C6 [2015r. P79



AnekTpoBo3 29C6 «CuHapa>»

Pa3o0LLuTenbHbIR KpaH C (UnbTpoM

PykosTka
LUnuupaens | )
] D
Kopnyc  Konbuo /Ua%a Konbuo
Mpoknaaka / unbTp 3%2}{31’?
3arnywka
| il
I | |
Mpobka
Mpoknagka Konbyo
[lepekrnioyartesb rpy30BbiX PEXMMOB
Kopnyc A A . A

_-I Ban  Oukcarop

H + . ﬂ %/,//////é

QA

(=="=l!\g<l‘
A

\

MpyxuHa

bnok BBP

CurHanusatop aasnexus ycr. Ne 112

MepexoaHmk Bunt BuHT

Boiknioyarens

IMpoBoaHuK
: Bunr

Buut Brynka

Kpbiwka ol

Mpoknaaka
[~ KpoHwrewH
Bunka
~————Konbyo
™~ Kopnyc
Posetka { |
LY N/ ™~ Npyxusa
Buur
ﬂpomanxa// g , \llJauGa
) /1
Onarey Makxera
Bonr Mpoknaaka Mopluetb

UcnonHuTenbHblIE opz'al-lbl BBRE.60pHMK nnakaTtoB. 2nekTposo3 22C6 |2015r. P79



AnekTpoBo3 29C6 «CuHapa»

Peayxrop
Crabunu3arop

Matowerp YP €.

Kpan
NEPEKNIYEHHA
PEXAMOB
OTYP K BLIY
MBT
Ot KBT
Briok ynpasneus
[layuk 1aBneHms KDAHOM MaLLKHHCTa
(001w AR2)
Knanan _
MHTaTeNbHbI
6noKMPOBKK TOPMO30B
Pene paaness B1, B2, BS, B7, B8, BY - BexTunb anextponHeaMaTH4eCkHii ¢ aTMOCQHEDHbIM OTBEPCTHEM
B3, B4 - Bexunb anexTpONHEBMATHYECKHI! C NOBTOPHTENEM
Y B6 - BexTunb anexTRONHEBMATH4ECkWH ¢ 0BPaTHBIM KnanaoM
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AnekTpoBo3 29C6 «CuHapa»

Ha3zHaueHue BeHTUNeu B1...B9 6noka B3NN

B1 - BeHTUNb BKIKOYEHHS! YCTPOiCTBa GNIOKMPOBKU TOPMO30B. KpaTKOBPEMEHHO NoNyyaeT NuTaKWe nocne NocTaHoBKY Knioya BLIY B nonoxenue 1
(6niokupoBKa BKNIO4eHa), N0CNe BKI0YEHHS YBT NATaHHe C BEHTUNIA ABTOMATHECKH CHUMAETCA.

B2 - BeHTUNb BbIKTIOYEHHA YCTPOACTBa GrIoKMPOBKM TOPMO30B. KpaTKOBpEMeHHO nofyyaer nuTaxwe Nocne NocTaoBky Knioya BLIY B nonoxerue 2
(GnokupoBKa BbIKNIO4eHa), nocne BuIKNioYeHus YBT NUTaHHe C BEHTUNA aBTOMATU4ECK CHUMAETCS.

B3 - BeHTUMb HanonHeHws 1 nonoxeHws (cBepx3apsaKa) ¢ aTMOCHEPHbIM OTBEPCTUEM U NUTATENbHBIM KrianaHom. OBecnieyuBaeT sapsaKy
YPaBHHUTENbHOTO pe3epeyapa yCKOPEHHbIM TEMMOM Yepe3 NUTaTeNbHbIK KnanaH.

Co Broporo no wwecroe nonoxexue KKM Haxoautcs 663 HanpsxeHus.

B4 - BexTunb oTnycka. Haxogutes nog Hanpsxeruem B 1 1 2 nonoxenusix KKM 1 obecneyusaer coeguHete peayktopa c ynpasnaiolLei
Kamepoi pene JaBMneHis U 3apsKy YPaBHUTENBHOMO pe3epByapa.

BS - BeHTIb TOPMO3HOK € aTMoc)epHbIM Mpoxogom. OBecneynsaeT paspsKy TOPMOSHOH MarHCTPanK TeMnoM CyXeBHOro TOPMOXEHHS.
HaxoauTcs B3 HanpsikeHwst B 5 (cnyxeBHoe TopMoxeHKe) i 6 (3KkcTpenHoe Topmoxenie) nonoxexmsix KKM u coobiaer
YpaBHUTENbHbIA pe3epeyap C aTMOCHEpOK Yepe3 CBOH aTMOCHEPHbIK KaHal.

B6 - BeHTUNb NepeKpbiLuy ¢ 0GpaTHLIM KnanaxoM. HaxomuTca nop HanpsxeHueM B 3 nonoxeHun (nepexpbilua 6e3 nutaxms) KKM u
obecneyuBaeT coeuHeHHe TOPMO3HOM MariCTPanK ¢ YPaBHHTENbHbIM Pe3epByapom Yepes 0OpaTHbI KianaH.

BT - BEHTUNb KCTPEHHOrO TOPMOXEHHA MOHTUPYETCA B COOpe CO CPbIBHBIM KnanaHoM. Haxoautes nopd HanpsxeHuem B 6 nonoxexun KKM
W obecneyusaer cpabarbiBaHye CpbIBHOO Knanana (paspaaky TM TemnoM SKCTPEHHOTO TOPMOXEHMS).

B8 - BEHTUNb 3aMe/NIeHHOr0 TOPMOXEHKS C aTMOCEPHbIM OTBEPCTHEM 0DeCneyrBaeT 3ame/neHHbIi TeMN Pa3pAAKY YPaBHHTENbHOMO pesepByapa,
HaxouTCA nod HanpsxexmeM B nonoxexun KKM SA (3ameanenHoe Topmoxetue). Temn saMeaneHHoro TopMoXeHus obecneyusaercs
aTMOCEPHLIM KaHarnom B nAuTe.

B9 - BeHTUNb BbIKMioyeHus BLIY ¢ armocdepHbiM KaHarnom - 06ecrieyuBaeT npaunbHoe BoIKIIYEHHE TOPMO3HOM CHCTEMbI ANEKTPOBO3A NMPH CMeHe

MaLUMHUCTOM KabuHb! yripaBnenus. HaxopuTCs Nog HanpsKeHUeM npu paspsaKe TopMoaHoi Maructpank Huke 0,08 MMa u Hanuymu
[1aBNeHIA B MarucTpanu BcnoMorarensHoro TopMosa ile 0,3 MIA, B nepsoM 1 BTOPOM NonoXeHusX kiova BLLY.
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KnanaH cpbiBHOM (B7)

MaHxeta
MopweHb  Mawxera

Kopnyc [poccens Kpbiwka
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WcnonuutenbHble opranbl BANEBOPHMK NnakaTos. SnekTpoBo3 23C6 [2015r. prd



AnekTpoBo3 23C6 «CuHapa»
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KnanaH nurtartenbHbin (B3)
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KnanaH cpbiBHOM (B7)

MaHxera
MopweHb Mawxera

Kopnyc  \ ppoccens \  KPiUka

- — - : [poccensbHoe

OTBEPCTHE
4
-, ‘ .
p— — + o— ‘

NUcnonHutenbHble opraHbl B3NN P79



AnekTpoBo3 29C6 «CuHapa»

YCTpOUCTBO 6J10KUPOBKU TOPMO30B
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UcnonHuTenbHble opraHbl BTO

IneKTpo6NOKMPOBOYHBIN KnanaH
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KoHTponnep KkpaHa MalWMHUCTA

Mososok D |
e e Por
KpbiLuka BepxHas c;:::empampom L cpyxoa?goi
Kopnye ANEKTPOHHbIH

..........................

KpblLuka HIKHAR

Kpbiwka  Kpbilwka

Tabnuyka
L~

SONNRKN ANN NN

A AN A

Mexaruam
NPYXMHHbIA

MpyxuHa

Ynpasnsiowme opraHbl TOpMO3HOro o6opyaosaHus P70



AnekTpoBo3 23C6 «CuHapa»

KpaH pe3epBHOro ynpasJieHuUs
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KpaH BcnoMoraTtesibHOro Topmosa
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KnanaH aBapMMHOro 3KCTpeHHOro TOpMOXXeHus
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AnekTpoBo3 29C6 «CuHapa»

Pa6bota kpaHa MmawumHucrta N2 130

Bk/toueHue BeHTeNneun

—~+— lonoxeHmna ——
KOHTpOJIZIepa KpaHa MallMHUCTa
VIV VARV I il

¢o— B3

9—9@— B4
9090 90— BS

% B6

# B7
® B8

26 | C60opHMK NnakaToB. DnekTpoBo3 23C6 [2015r. Ps9



AnekTpoBo3 29C6 «CuHapa»

1 nonoXxeHume 3apsaakKa M OTnyckK

yp

MH

B7 K

BS B8

K nP 0,6 mm

23 MM

B3

KN

Pa6ora kpaHa mawmHucrta N2 130

MR

Bh

(13

wer 0,45 v

PEA

7 T
7 A0
Y A
: ) a
1 5 b
BT TN SRIASST k)
B R A o i
g i W
A BRI i
Phg s o
s - . q
> ST, JiERENs (P!
o ) e
oL ’f'»-
— B B
0 y
) ), 3 et
4 g
o

™

1y

KBT

MBT|
Ps9



AnekTpoBo3 23C6 «CuHapa»

2 nonoxeHue lNMoesaHoe

B3

» b : : . N = g T EA

TF’ ]

™ MM KBT || MBT

Pa6ora kpaHa mawwuHucra N2 130 P79



AnekTpoBo3 23C6 «CuHapa»

3 nonoxxeHue lNMepekpbiwa 6e3 nuTaHus

KAIT = }3

bod L (LK — iatia BUY T2 |
!
». 4

B4
B8 B6
F&g 0,45 3ut
Knp [ '_r—"
== i i BE
o A
"
S A i R
1 i i

B3 : s e

£ T _‘ LS am >‘.‘r:“ . ToE
J | 1 5 El [ § 1}:, 1 M
: (- Mg A it
K[ L > ) S .i‘
5
B7 = 1 i
|5 Aean ¥ 5 ‘:g 3
P ' B
_‘:.1 't '!!A . : .
i A e T3,

™ M KBT||MBT
Pa6ora kpaHa mawmHucrta N2 130 P79



AnekTpoBo3 29C6 «CuHapa»

Pa6ora kpaHa mawmnHucra N2 130 PsO



AnekTpoBo3 23C6 «CuHapa»

5A nonoxxeHune 3amMmeansieHHoe TOpPMOXKeHue

KPY

| BLIY %&
|

KC

B7

Kn

B3

Pa6ora kpaHa mawmHucra N2 130

B
be l. | o B9
s B
- | PEA[ 7T -
™ MM KBT

MBT

P79



AnekTpoBo3 23C6 «CuHapa»

5 nonoxxeHune CnyxxebHoe ToOpMoOIXKeHHue

Pa6orta kpaHa mawmHucrta N2 130 Ps9



AnekTpoBo3 23C6 «CuHapa»

6 nono)xxeHne DKCTpeHHOoe TOPMOXKeHue

KA3T i }3

B4
& 043 M 89
KNP [ —Eﬁ-
X | PE =
¥ ; !
NPT ;
2.3 v ? (;
N ;
B3 | b , ﬁ
s o 18w | R »
K[ ‘ 5 :‘ i"i'}" 3 il
B7 ] | d
ﬂ- i *
d
) KM L

™ M KBT{|MBT
Pa6oTta kpaHa mawwuHucra N2 130 P79



esd 0.9 eioged
.Fhl:s dl wu W1
—SeadB | 1717
ol B
LMy
- ZUES
ol (o m} FOV\
PR—
LOd
40) |
Mddy L
n|||7|Id ,._.D
_|_;||.. o
Wiy @ [-€ 'L LNw MEQ M Q
| 08 O
0 ﬁ o
HELE i z9e N
[Fre o
om
b, | 5 2g 2
£
e
3 m
- — LgeN :
WU = ﬁle o
2L I L9 5
0 Y
(0]
C
m Wy 6'2-0°2 ¢ Wwy L €6 4
% 45t IV 2P8d =
0 T
LML + LTI Qo
019 23 IO S

extfsdegs

«edeHn) » 9oz cogodiidire



esd 019 eioged

Wy 8'-€'1 |5

L 08d

_%
g a0
4 52

m LML+ ZIMddX

| C60pHMK NnakaToB. DnekTposo3 22C6 [2015r.

d99 10 anH3IYKowdo |

«edeHn)» 9Hez csogodiidre



esd 019 eioged
408 B dl wu W1

9Mdax
UG =\ . wwy g[8
e A N L08d

ey

189M
p= Tk

au

o

0

]
ke
Ohm LML + ZMdaX 3 79

| C60pHMK NnakaToB. DnekTposo3 22C6 [2015r.

«edeHn)» 9H€z sogodiidure



o 019 eioged

VA (1 faad e YT
@
Zmday LMl
PITIAAN
| cO

9Mmday s gl .
| o
N

ug'L= wwy g')-g' || ONE
mmt L84 EMday %
o ]
Imt (1] N
A= (9] 0
o
2l 2 289 8
F &
Q
™
&x LgEN m
2L = » :
0 ©
[y
C
| Wwy §'2-02 Wy 4 €6 m
kS ol |/ z0od z
(@)

d
O.Nm XU + LITIAOY 73 7o %
el o LOD
o
W1
P T v
b o dg

d49

«edeHU) » 9H€z sogodiidure



e 0l19 eio9ed

du wu Wi
ol R
LITIHAN
PIMddy
eny B oy
Pa——_

LOd o
L
— 9
N
.d:;\ mwN.M\, L v M\/SQQV\ N
| 08d ©
@)
Q
4[] o
— m
o
ey A 3 cq o
¥
=
| m
m S LGEN %.
4 _‘||Lk_ :
- X L9 T
0 ©
3] c
M cu Wwy gz-0¢ Wy 1'£-G'€ m
ko) | c08d T
o
¢ O
o&m LML + ZMddy .w.WU\Q 8

«edeHn) » 9Heez sogodindure



esd 019 eioged

W1

' ".J .

F..Mmu WY L EGE

co8d

|
8

| C60pHMK NnakaToB. DnekTposo3 22C6 [2015r.

Ohm INU + ZIMda)

«edeHU) » 9H€z sogodiidure



esd 0Ol19 eioged
| | W1

e

i

QW.N‘H\’ Wy 8'L-E'L 3 m

dl L 08d ”

| 4 Q

= || HEUE s Q

— 0T o

om

EXL V. | 0°¢ m.

L7 ey p o

; i HIF s T2 4
wu iy o
iU I o

FV\ O 9 N‘ m ﬂ_m

| B -

ﬁ 3 mu/d«on.ma VA IR T A u~ _nM m

0&dd TXTT HM— Wy 6'2-0° w

I g

LML+ 2MdaN 540) o)

o.h m h & 4 %

UUHIKOWAOL 0J10MIDhUALIBIFE U OJ0MIDhULEBWOLER
SUHIHIWUAL DOHLODWEO0D ‘DUHIMBINEE

«edeHU) » 9H€z sogodidure



1270



