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1
MpenynpexaeHus, BCTpeyarowmecsi B TeKCTe

TwaTtenbHO 03HAaKOMbTECb C HaCTOSLWMM PYKOBOACTBOM [0 Hayana paboTt no
MOHTaxy, perynmpoBkun n texobcnyxmsaHusa ropenku. Cobnogante MHCTPYKUMU
HacToswero PykoBoacTea.

B atom PykoBoacTtBe BCTpevalTcsa Tpu Tuna npeaynpeamTenibHbIX TEKCTOB C
cumBonamn.  O6patute ocoboe BHMMaHMe Ha Hux. [MpumenstoTca
npegynpeauTenbHble TEKCTbI cneayowero Tuna:

OCTOPOXHO! byabte ocTtopoxHbiM! [laHHOE npefocTepexeHue ykasbiBaeT, YTO
HecobnoaeHNe NHCTPYKLMIA MOXET OKa3aTbCs ONacHbIM U TpaBMUMPOBaTb Bac.

NMPEOAYNPEXAOEHUE! byaobTte akkypaTHbiM! [laHHOE npefynpexaeHue ykasblBaeT, UTo
R HecobnaeHNne UHCTPYKUMA nNpu paboTe C ropenkon MOXeT noBpexaaTb y3Mbl U
roperky, unm BHeCTU ywepb B TEXHONOMMYECKUIN NPOLECC UM OKPYXatoLLyo cpeay.

I'IpquTa|7|Te HacTosAulee npunMmedyaHume aKKypaTHO! OHo COOEPXUT BaXHYH

BHum!
nHcopmaumio.

XPAHUTE HACTOSLEE PYKOBOACTBO C JJIEKTPOCXEMAMW
noa PYKOU HEOAJIEKO OT NOPEJIKA!
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Obuwee

lopenku Oilon KP-50 H...-90 H npeacrtaBnatoT cobon NONHOCTbIO aBTOMaTUYECKne ropenkn gns
CXXUraHWa INErkoro Xuakoro, T.e. AN3eIbHOro ToNmMBea.

3TN ropenkyu MOryT MNPUMEHSATbLCS B GONbLIMHCTBE OTONUTESNbHBLIX CUCTEM, Hanpumep, B
BOAOMPENHbIX M NApPOBLIX KOTMax U BO3A4YyLIHbLIX 06orpeBaTensx.

Bosgyx Ana ropeHus nogaetcs BEHTUNATOPOM, PacnofioXeHHbIM B OQHOM KOPMyce C ropernkomn.
BeHTUNATOp paccunTaH Ana nogadu Bo3gyxa nod OOCTAaTOYHbIM U CTAabUNbHLIM AaBMeHUeM, YTo
rapaHTMpyeT 6e3ynpeyHblii PO3XKUT U XOPOoLLEe KAa4eCTBO rOPEHUSA B COBPEMEHHbIX TOMKax.

lopenka MpUroaHa Ans CKUraHus Nerkoro XmaKkoro Tonnuea (AusenbHOro TonnmMea) ¢ BA3KOCTbIO
oT 4 no 12 mm“/c (cCT) npun TemnepaTtype +20 °C.

TonnuBo, MocTynawLlee K ropenke, OOMMKHO NpoxoauTb yYepe3 dunbetp. CTeneHb GunbTpayumn
ponyckaetca o 100 Mkm.

[aeneHne pacnbineHna Tonnmea coctaBnget 1000 - 2000 kMa (10 - 20 6ap) Ha Hacoce.

FopenKM ABNAKTCA OBYXCTyNneH4YaTbIMW. OHu ocHalleHbI OBYMA TONNMUBHbIMUK conflaMu, KOTopble
MMerT nHameungyanbHoe ynpaBrneHmne MarHUTHbiMU KrnanaHamMmu. Tonnueo pacnblifiaeTca noa
pAaBneHnem, co3gaHHbIM TOMJTIMBHbIM HACOCOM FOpPEJIKA.

MakcumanbeHbIn guanasoH perynuposku ropenky 50 - 100 %.

Makc. noTpebHOCTb BO3ayxa ANs rOpeHus: Ha KaXKabl CXXuraemblin kr — ao 15 m° Bo3ayxa.
MporpammMHoe pene ynpaensdeT U KOHTponpyeT paboTy ropernku.

MoLHOCTb ropenkn ynpasngeTcs TepMocTataMmuy Unm npeccoctataMm OTONUTENbHOrO KOTNa.
Knacc sawutbl ropenku: IP20

HanpsixeHne ynpaBneHus: 230 B (-15 %...+10 %), 50 'y, 1-cpasHoro Toka
Hanpsikenne nutarowen cetun: 400 B (-15 %...+10 %), 50 'y, 3-dpasHoro Toka
MNoTpebnaemasi MOLWHOCTb: + 1200 BT, 2,5 A (KP-50 H)

» 2200 BT, 4,3 A (KP-80 H)

+ 2300 BT, 4,6 A (KP-90 H)

TemnepaTypa okpyxatoLlern cpeabl npu paboTe ropernku gomkHa obiTe 0...+40 °C.
Mpw NnepBOM Nycke ropenkM Heobxo4nmMo NPoOBEPUTD:

NPaBUbHOCTL MOAKITIYEHWI

NpPaBUMbHOCTb HACTPOWKK PErynaTopoB 1 ynpasnsoWwmx YCTPOUCTB KOTNa
YTO KOTEN ¢ 0bopynoBaHMEM FOTOB K SKCMyaTaumm

YTO B CUCTEME OTOMNEHUSA AOCTAaTOYHO BOAbI,

YTO Ha ropersiky NocTynaeT A4OCTAaTOYHO BO3A4yXa ANs ropeHuns

YTO KnanaHbl U KpaHbl TpybonpoBoaa OTKPbIThI

Hanuyue Tonnuea B bake

noAxXoAsLLyl0 TeMnepaTypy Tonnumea AN JOCTUXEHUS BA3KOCTU 4 - 12 mm?/c
(makc. +60 °C)

e cobnioaeHue NHCTPYKLUUIN N3roTOBUTENEN KOTNA U rOpenku.
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NPEAYNPEXOEHUE! YcTaHOBUTE TOpenky TakMm o0pa3oM, 4YTOObl OHa He
Bubpuposana. Bubpaunsi MoOXXeT NOBPeANTb FOPENKY U ee y3nbl.

NPEAYNPEXAOEHWUE! [o nepBoro nycka BbiMycTUTE BO34YyX U3 TOMMAMBHOrO Hacoca u
ybeautecb B TOM, 4TOGbl Hacoc He pabortan Bxonoctyw. Cm. pasgen “TonnuBHbIN
Hacoc”.

OCTOPOXHO!
B cnydyae noxapa unu np. onacHocTu:
- OTKIYNTE TOK C rOpEenku
- NepeKkpoWTe rmaBHbl OTCEYHON KpaH TONMMBa, HaXoAALWNACA BHe 30aHus
- NpuMnUTe HeobXxoanMble Mepbl
- CBSIXUTECb C AEXYPHbIM.

OCTOPOXHO! He ucnonb3ynite OTKPbITOrO OrHA NpW NPOBEPKE FOperikM unm Kotna.
He xpaHuTe orHeonacHble BELECTBA B KOTENIbHOM NOMELLEHMWMN.

OCTOPOXHO! TlpoBepbTe, YTO IOKM KOTNA 3aKpbIThl BO BpEMS Nycka u paboTbl.

MoOHTaX ropenku u perynupoBka B COOTBETCTBMM C MHCTPYKUUSIMU U PETYNSiPHbIA CEPBUC
rapaHTupytoT 6ecnepeboriHyto paboTy ropernku.

BHum!

MoHTax wu TexobcnykuBaHMe HACTOSALLEN Tropenkn, paboTawowen Ha KUOKOM
Tonnuee, MOryT ObiTb BbINOMHEHbI TOMBKO KBanMMUUMPOBAHHBLIM CMNELnanmcToM C
y4yeToMm TpeboBaHui K  KOMMNETEHTHOCTMU cneunannucTos HedTerasoBoro
obopynoBaHus.

FopenKy cnenyet yCTaHOBUTH Tak, yTOObLI Ban pAgBuratensd Haxoguncsa B rOpn3oHTarbHOM
nonoXxeHnn; ogHako, Nnpu 3ToMm, roperika He goJKHa ObITb pacnonoxeHa BBepx AHOM.

Mcnonb3ynTe TONbKO OpUrMHanbHble 3anacHble 4acTu. lMpu 3akas3e 3anyacten HeobGxoguMMo
yKasaTb TUN 1 3aBOLCKON HOMEP ropesiku (CM. Ha Tabrimuky ropernku).
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3. TexHUYecKMe AaHHbIe ropersiku
3.1. OOwee
e QJlieKTpun4yeckme nogknry4eHnda ¢ noMoLlbio COEDMHMTSJ‘IGVI TWNa euro (LLITeKepI:I)
e MporpamMMHOE perie MHTErPUPOBAHO C rOpPeIkomn
° OTKprBaIOLI.I,MI7I, erne)l(Hblﬁ cbnaHeu, cHabxeH 3alWMUTHBIM KOHLUEBbLIM BblKNKo4YaTenem
e repeknoyvaTens ynpaBneHus
e perynupoBka nofayun Bo3gyxa c NOMOLLbI cepBoMOTOpa
JononHuTenbHble KOMMNJEKTYOLWMNE YCTPONCTBA
e cyeTymk pabounx yacos
® pacxogomep Xunakoro tonsimea
e MaHOMETp C KianaHoM Anda XuagKoro tonnumea
3.2. Tabnuua MowHoOCTEN

["openka KP-50 H KP-80 H KP-90 H
MoulHocTb, Kr/4 17 -70 30-85 30-130
kBT 200 - 830 350 - 1000 350 - 1540
[BuraTtenb ropenku
3~,400B, 50 Ny
MouHocTb, KBT 0,75 1,5 2,2
Tok, A 2,0 3,2 4.8
Yumcno obopoToB, 06/MuH 2850 2840 2840
[porpammHoe pene LAL1.25 LAL1.25 LAL1.25
CepBomoTOp SQN SQN SQN
CoeguHeHue Tonn. R 3/8" R 1/2" R 1/2"
Lunadra
TonnueHLIM HAcoC AJ4 AJ6 AJ6
Macca, kr 32 51 51

Jlerkoe xungkoe Tonnueo 1 kr/vy = 11,86 kBT/4 (1n/4 = 10 kBT/4)

olilon

20160126RU



MoHTax ropenku

4.1.

4.2.

4.3.

KpenneHune ropenkm

Mnamsa He JOMXKHO NMpUKacaTbCA K CTEHKAM TOMKW B HMKaKOW Toyke. Ecnu 310 He gocTturaemo,
HEeoOX0AMMO 3alUTUTL TakMe MecTa TOMKU OrHeynopHon obmypoBkon. OcobeHHO, 3TO MOXeT
BCTpeYaTbCs B 3a4HEN CTEHKE KOPOTKOW TOMKM.

1  MoHTaxHasa nnuta
2 Wsonupytowaa nnuta
3 Tennowusonaums

MNopenka L
KP-50 H 160/240
KP-80 H 250/400
KP-90 H 250/400
OCTOPOXHO!
[ openka He aomkHa bbiTb

pacnonoxeHa BBepx gHOM!

— 216 —
175
RS & A
=
o » = ©
wn —
SN N
<
x 4xM10 N V
\
4xM10
KP-50 H KP-80 H, -90 H

[ns KpenneHus ropenku B MOHTAXHYI NAUTY HEOBXOAMMO NPOCBEPNUTL 4 OTBEPCTUSA C pe3bboii
M10 cornacHo puUCYyHKy.

MoBoOpOT ropenku

B CTaHOapTHOM UCNOJTHEHUN Toperika OTKpbiBaeTCA Haneso.

CN NPEOYNPEXOEHWUE! Mepen OoTKpbITUEM FOpPESKM BbIKITIOUNTE HanNpshKeHue.

AneKTpuyeckme coeguHeHus

BmecTe ¢ ropenkoit NOCTaBNATCA 3NEKTPOCXEMbl, COIMACHO KOTOPbLIM ropernka nogkniovaeTcs.
MoaknoyeHne ropenkn K anekTpoceT HeobXoauMO OCYLECTBUTb C YYETOM OGLUUX U MECTHBIX
yKkasaHuil, a Takke TpeGOoBaHWA K 3MNEKTPUYECKUM MOAKIMIOYEHUAM, BbI3BAHHbLIX CaMbIMM
noaknoyaeMbiMy anekTponpubopamu.
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4.4,

6

CoeavHeHMe ropenku K TONJIMBHOMY Tpy6onpoBoay
Mpu nocTaBke ropefika ocHalleHa ANs NOAKMIOYEHUs K ABYXTPYOHOM TOMMMBHOM cucTeme, B
KOTOpOW MMetoTcs Tpybbl ANA BCcacbiBaHUS TOMMUBA U AN ero Bo3BpaTa.

BHum!

B TonnueBHOM Hacoce nepenyckHada np06|<a OO0JKHa HaxoguTbCA Ha CBOEM MecCTe.
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dunbTp
LLnaHr BcacbiBaHWs Tonnuea

TonnueHbIN Hacoc
HanopHasi Tpyba (k connam)
LLnaHr Bo3Bpata Tonnuea
MepenyckHasi npobka
OTce4yHom KpaH

OTceyHom kpaH/ obpaTHbIn knan.

"paHunua noctaBku
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TonnunBHaa cucrema

5.1.

TonnuBHbIN TpyOGOnpoBoOA
Pa3mepbl TONNMBHOro Tpy6onpoBoAa Npu ucnonb3oBaHuM Hacoca AJ

TonnuBHbIn Gak u TpybonpoBoAbl AOMKHbI OblITb MOHTMPOBAHbLI TakMm 0Opa3oM, YTOObI
NCKIoYanacb onacHOCTb OXMaXA4eHUs TOMMBA HUXE TOYKM MYTHOCTU. To4ka MyTHOCTU 3aBUCUT
OT KayecTBa ToMnMBa. 3arycteBaHMe TOMMAMBA OO TOYKM MYTHOCTU Bbi3blBaeT 3abuBaHue
knanaHoB n punbTpoB. PekomeHayemasn Temnepartypa Tonnuea: oT +15 go +25 °C.

BHuM! BAskocTb Tonnuea Ha BXoAe B ropenky AosmkHa bbitb 4 - 12 mm?/c (cCrT).

MakcumaneHble OnvHbl  TpybBonpoBoaa, COOTBETCTBYWOLUME OPYIMM  3HAYEHUAM BSA3KOCTM,
nonyyarTCcsa nepecyeTomM COOTHOLIEHME BA3KOCTEN. HmkensnoxeHHble Tabnuvubl COCTaBNEHbI Ha
BsA3koCTb 20 mm?/c (cCT), AnA Apyrnx 3aHadeHnin Heobxoanmo ymHoxaTb uudpsl Tabnuusl Ha 20
N OenNUTb Ha HoBOe 3HaveHune BA3KocTU Mm?/c (cCT).

Hapo Ttakxke nOMHUTbL, 4TO obsa3aTenbHbIM ycrnoBmeM Ans 6GesynpedHonm paboTbl sBRgeTcs
OTCyTCTBME yTeudek. [1poTeykn BO BcacbiBawLleM TpyOONpoBoAe Bbi3bIBAKOT HaMp. BNPbICKMBAHNE
TOMNUBa B TOMKY MOCNE BbIKNIYEHUS ropenku. Takke pekomeHayeTCs NpUMEHeHMe LLapoBOro
knanaHa, 4Yto Oonee HageXHbll, YeM uronbyaTbli knanaH. BcacbiBawowuii knanaH AOOMmKeH
HaxoauTbCH Kak MMHUMYM Ha 15 cMm Bbille AHa Baka.

& A-266Y 2 d

B Tabnuuax ykasaHbl MakcvMarbHble ANMHbI BCacbiBaloLWen 1 BO3BPATHON TPyGONPOBOAOB.

TonnuBHbLIN OakK Bbille Hacoca TonnuBHbLINK 6akK HMXe Hacoca
H (m) SUNTEC AJ4 (150 n/4) H (v) SUNTEC AJ4 (150 n/4)
210 212 2 14 2 16 210 212 2 14 2 16
MM MM MM MM MM MM MM MM
0 11 24 46 80 0 11 24 46 80
0,5 12 27 51 90 0,5 9 21 41 71
1,0 14 30 57 99 1,0 8 18 35 61
2,0 17 36 68 118 2,0 5 12 24 42
3,0 20 42 79 136 3,0 2 6 13 24
4,0 22 48 90 155 4,0 0 0 2 5
2850 06/muH, 20 mm?/c (cCT) 2850 06/muH, 20 mm?/c (cCT)
Dmax =15m Hmax=4,5m

(D-H)max =4,5m

H (m) SUNTEC AJ6 (250 n/u) H (m) SUNTEC AJ6 (250 n/uv)
210 212 214 2 16 210 212 214 2 16
MM MM MM MM MM MM MM MM
0 5 13 27 47 0 5 13 27 47
0,5 6 15 30 52 0,5 4 12 23 41
1,0 7 17 33 58 1,0 3 10 20 36
2,0 9 21 40 70 2,0 2 6 13 24
3,0 10 24 47 80 3,0 0 3 7 13
4,0 12 28 53 92 4,0 0 0 0 2
2850 06/muH, 20 mm?/c (cCrT) 2850 06/muH, 20 mm?/c (cCrT)
Dmax=15m Hmax =4,5m

(D-H)max =4,5m
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5.2.

5.3.

TonnuBHbLIN HAcoC

Bxoa Tonnuea

BosBpat Tonnuea

Bbixog Ha conno

LWTyuep ana maHomeTpa
BWHT perynupoBku gaBneHus
MpoOka Bbinycka BO3ayxa
MepenyckHas npobka
LWTyuep anga BakyymmeTpa
dunbTp

A-283Ss

OCONOOAPRWN -~

BHum! lMepenyckHas npobka
OOIMKHa HaxoaMUTLCSl B CBOEM
mecTe.

SUNTEC RJ

YpaneHue BO3AayxXa U3 Hacoca

B oByxTpybHOM TOMNMBHOW cucteMe He TpebyeTcda crneunanbHOro yaaneHus Bosgyxa, noTomy
4YTO BO3AyX BbIXOAMT MpM NMyCKe ropenku. YaaneHue Bo3gyxa yckopsieTcsi ocnabneHnem npobku
BbIMyCKa BO34yxa unu npobkn wTyL.epa MaHoMeTpa Ha Hacoce.

MocTynneHne TonnvMea 4O ropenku obHapyXMBaeTcs MaHOMETPOM, NMPUCOEAMHEHHBIM K Hacocy,
UNu BbIXOAOM TOMMMBA Yepes conrlo.

TonnuBHbIN PUNLTP

1 Kpblwka
— =] - | i - — 4 — 2 Yauwika
= , ! — 3 MartpoH
@/ 4  YnnoTHUTenbHoe
e | e \® KOMnbLO
5 BepxHss npoknagka
5 6 [oHHasa npoknagka
2
3 [ ~
| 6

A-346A

UHCTpYKUMA ANA OYUCTKU hunbTpa
OTcoegmHuTe YawkKy ovnbTpa ANd yganeHus naTpoHa.
OuuncTtute NnaTpoH M Yawwky. [locne o4YMCTKM NpOBEpPbTE OTCYTCTBME NOBPEXOEHUN B HUX.

Monoxute OOHHYIO MPOKMNAAKy Ha ranky Yallku, U Mocne TOro NaTpoH B TakOM MOSIOXKEHWU, YTO
0TBEpCTUS B TopLe naTtpoHa GyayT Ha CTOPOHE KPbILLIKK.

Monoxute BEPXHIOW MPOKMaAKy Ha NaTpoH.

YcTaHoBUTE yYNMOTHUTENbHOE KOMbLO Ha CBOe MEeCTO W 3aTaHuTe uJalwky. [lpoBepbTe
repMeTUYHOCTb COEeANHEHUS] MEXAY KPbILUKOW U YaLLKOW.
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PaboTa ropenku

Cm. BMecTe co cxemom Ne A-482J

lopenkn cHabxeHbl nepekntoyatenem ynpaenenna 0-1-2. B nonoxenHun 0 ropernka
OCTaHOBIEHA, U HanpsiXeHue ynpaBneHns He nogaeTtcs K nporpammMmHomy pene. B nonoxeHun 1
ropenka pabortaeTt nop ynpasneHuem ynpasngwowero npubopa 1-oM CTyneHM MOLLHOCTM U MOA
KOHTpOM0 nporpamMHoro pene. B nonoxeHunm 2 nepeknioyvatens ropenka pabortaet nopf
ynpaBneHMeM ynpaensowWmx NnpudopoB 1-o M 2-0M CTyNeHen u nog KOHTPOS NPOrpamMMHOro
pene.

Korga TemnepaTypa wnvM [JaBfieHWe KOTia HWKe YCTAHOBIEHHOIO 3HayeHust (ycTaBKw)
ynpaensioLliero npuéopa 1-oi CTyneHyn MOLLHOCTK, roperika 3anyckaeTcs.

HaumHaeTcs umkn nycka nporpaMmmHoro pene. CepBomMOTOp OTKPbIBAeT BO3AYLIHYK 3aCIOHKY OT
3aKpbITOro NOMoXeHns (T.e. NoONoXeHnsa Kynaykosoro aucka "II" ceppomoTopa) 40 nonoxeHus 1-
O/ CTyrMeHM MoWwHOCTM (T.e. MONoOXeHwe KyrnadkoBoro paucka "III"). [Buratenb ropenku,
NPUBOASALLMA BEHTUNATOP W TONMMBHBIA Hacoc, 3anyckaetcsa. CepBOMOTOpP OTKpbiBaeT
BO3YLUHYIO 3aCIOHKY A0 MONOXEHUs1 2-0M CTyneHu (T.e. MosioXXeHne kynadkoBoro aucka "I"), B
KOTOPOM OHa OCTaeTCsl BO BpeMsi MPOaYyBKU.

[Nocne npoayBkM cepBOMOTOP MOBOpayMBaeT BO3AYLUHYIO 3aCOHKY B MOSiIOXeHue 1-oM cTyneHu
MOLLHOCTHU (NonoxeHne Kynadkosoro auncka "III").

[MaBHbIA MarHWTHbIA KNanaH W  MarHuTHbIM  knanadH 1  (1-as  CcTyneHb) OTKpbIBAKOTCA.
Pacnbingaemoe 4epes conno TOMMAMBO 3axwuraetcs Bo3gencTBMemM wuckpbl. Linkn posxura
KOHYaeTCH Nnocre UCTevyeHns BpeMeHu, onpedeneHHoro nporpaMmmMHbIM perne. openka octaeTcs
paboTtaTb Ha 1-o1 cTyneHu. NporpammHoe pene paboTaeT 4O KOHUA NporpaMmmbl nycka.

Ecnu TOnMnMBO He 3axuraetcs B Te4YeHuWe 3alMTHOrO BPEMEHW, TO MporpaMMHOe pere
GnokMpyeTcs B MOMOXEHUM MoMexn dpakena M ropenika octaHaBnvBaeTcs. BNokMpPoBKY MOXHO
cbpacbiBaTb NUWb HaxaTuUeM KHOMkM cbpoca, Haxoasiencss Ha nporpamMMHoMm perne. Ecnu
daken racHeT BO Bpems paGoTbl, TO [NaBHbIA MarHUTHbIA KrnanaH WM MarHUTHbIA Khnanad
3akpbiBaloTcs. [openka coBepllaeT OAHY HOBYK MOMbITKY 3anycTuTbes. Ecnv pacnbineHHoe
TONNMMBO He 3axuraeTcsl, TO NporpammHoe pene GNoKMpyeTcs B MOMOXeHUM nomexun gakena u
ropenka ocTaHaBnueBaetcsi. CHoBa OHa MOXET 3anyCcTUTbCS fUWb nocre cGpackiBaHus
GNOKMPOBKH, T.€. HaXaTeM KHOMKK cbpoca, HaxoasLlencs Ha NporpaMmmMmHOM.

Korga TemnepaTypa nnu gaBneHue KoTna NoAHMMAaETCs Bbille YyCTaBKu ynpasnstoLiero npubopa
2-011 CTyneHu, ropernka octaetcs pabotatb Ha 1-0M CTyneHu.

Korga Temnepatypa nnv gaBneHue KoTra HWXKe ycTaBKu yrnpasngowero npubopa 2-on CTyneHu
MOLLHOCTHY, Nofaya BO3ayxa yBenuuuBaeTCs, U MarHUTHbIN KnanaH 2 oTKpbiBaeTcsa B Touyke "V"
KynadkoBOro gucka cepBoMoTopa. BosgywHasa 3acrnoHka OTKpbiBaeTCcs A0 MONIOXKeHUa 2-om
CTyneHu (nonoxeHune kynadkosoro ancka "I"). Nlopenka paboTtaeT Ha 2-01M CTYNEHN MOLLHOCTW.

Korga TemnepaTypa nnu gaBneHue KoTna NOAHMMAaETCs Bbille yCTaBKu ynpasBnstoLlero npubopa
2-011 CTYMNeHU, roperika nepeknuyaeTcs Ha pexum 1-01 CTyneHu.

Korga Temnepatypa nnv gaBrneHue KoTna nogHUMaeTcs Bbllle YCTaBKW ynpasnsioLliero npubopa
1-01 CTyneHu, ropenka OCTaHaBNMBAETCA U MPOrpaMMHOE pefie MepeKnoyaeTcss B MOSoXeHne
nycka (Bo3gyLuHasi 3acfioHKa 3aKkpbiBaeTcs).

YcTtaBka ynpaBnswowero npubopa 2-0o CTyneHW [OoMmkHa OblTb HacTpOeHa HUXe YCTaBKu
npubopa 1-om ctyneHu. Ecnn yctaBka npubopa 2-0o CTyNeHW Bbille YCTaBKM 1-OM CTYMeHMU,
ropenka 3anyckaetca Ha 1-oM CcTyneHW, HO paboTaeT TONMbKO Ha 2-OM CTYyNeHu u
OCTaHaBfMBaeTCHA NPSMO CO 2-0M CTYMEHM.
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1  TonnueHbIK UNBLTP 12  MarHuTHbIN KNanaH 2, 2-as CTyneHb,

2 Tonnuso, Bo3BpaT HopManbHO 3akpbiT, NC

3 Tonnueo, oTcoc 13 Conno 2

4  TonnuBHbLIN Hacoc 14  CepBOMOTOP BO34YLUHOW 3aCMOHKU

5 HanopHasa Tpyba 15 [naBHbIN MarHUTHbLIN KNnanaH,

6 BeHTunatop ropenku HopmanbHO 3akpbiT, NC

7 [Osuratenb ropenku 16 TMporpammHoe pene

8 TpaHchopmaTop 3axuraHms 17  YnpaBnswoLime n 3almTHbIE NPUGOopPLI

9 Onektponbl 3aXnraHus (TepmocrTar / npeccocTart, 1-/2-o1 cTyneHen)
10 MarHuTHbIM KNanaH 1, 1-as cTyneHsb, (nepekntoyaTterb OT BbIKMNAHWS)

HopMasnbHO 3akpbIT, NC 18 [etekTop nnameHu
11 Conno 1
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7. ABTOMaTMKa ropenku

7.1. Cxema umknoB paboTbl

] E—
TpebyeMble BXoAHble curHanbl nporp. pene  CurHarbl ynpaeneHust

KoHTyp paboTbl
BeHTUNATOP/TONMMBHBIA HAcoc
TepmocTaT/npeccocTaT, 1-as CTyneHb
TepmocTaT/npeccocTaT, 2-as CTyrneHb
TpaHchopmaTop 3amraHus

[maBHbIN MarH. knanaH, NC

MarH. knanaH 1, 1-aa ctyneHs, NC
MarH. knanaH 2, 2-asa ctyneHb, NC
CwurHan nnameHnu
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Jonyckaemble BXOAHbIE CUTHarbI Nporp. perne

BoagylwHas 3acnoHka
CepBomoTop

Mporp. nepekntoyaTenb BbIKMOYEH
XornocTble Wwary NporpammHoro
nepeknyartens, Bpemsi oo
CaMOOCTaHOBKW NPOrpamMMHOro
nepekn4yartens

Tpebyembii curHan nycka Ha
Knemmy 8 NnporpaMMHOro pene

YcTaHaBnuBaemble TOYKM nepeKkniyeHna Ha KyrnadkoBbiX OUCKax cepBoOMOTOpa

I = TOuKa BKNHOYEHNSA 2-01 CTyMNEeHN

II = TOYKa BKIHOYEHWNSA 3aKPbLITOrO NOJIOXKEHMUS

IIT = TOuKa BKNHOYEHNA 1-01 CTyneHn

IV = xecTko cBs3aHo c III, pasHuua +6°

V = TOYKa BKIIHOYEHUSA MarH. KranaHa 2-oi CTyneHn MOLLHOCTH
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OnucaHue paboThbl

1

1.1

Ycnosus gna nycka

* omMexun n 6110KMPOBKN KBUTUPOBAHDI

® KOHLIEBOW BbIKJHOUATESb J1HOKA FOPESKMU 3aMKHYT

e nepekni4vaTens ynpasneHns B nonoxeHum 1 unum 2

e porpamMHOE pene B UCXOOHOM MOMoxeHuu (ykasatenb pene y cumsorna 4)
e koHTakT C/NC TepmocTata unm npeccocrtarta 1-oi CTyneHu 3aMKHyT
e KOHTaKTbl BHELUHEW LUenu ynpaBneHus nyckoM 3amKHYThI.

Myck (ykasaTenb NporpaMmMHOro perie coBnagaeTt ¢ CUMBOJSIOM 4)

e KOHTYp paboTbl 3aMblkaeTcs

e yckoBas nporpammMa nporp. pene 3anyckaetcs

* npeaBapuUTenbHbIA PO3XUT HAYMHaETCS

® CEepBOMOTOP NEPEXOAUT Yepes ToUKy BktoudeHus IV go toukum III (curHan ynpaBneHusi
OT 3axuma 6/8 nporp. pene)

e [OBUraTenb ropenku (BEHTUNATopa 1 TONIMBHOIO Hacoca) 3anyckaeTcsi CUrHanom ot
TOYKM BKMtOYeHUs IV KOHUEBOro BblkMntovaTens.

Ykasatenb NnporpaMMHoOro pene cosnagaeTt ¢ CUMBOSIOM A

e CepBOMOTOp MepexoauT A0 To4kM BKItodeHns I (Bo34. 3acCnoHKa OTKpbITa) Ha BpeMs
npeaBapuTenbHOM NpoayBku (oK. 22,5 ¢) (curHan ynpasneHnsa oT 3axuma 9 nporp.
pene).

YkasaTenb nporpamMmMHoro pene cosnagaet ¢ cumsonov l
e MpoBepKa KOHTYpa KOHTPONS HanMyus nnameHu
e OTKMIOUYEHME B Criyyae NOMeXu B KOHTYPE KOHTPOIS HanMuns nnamMeHu.

YkasaTenb NporpamMmMHOro pene cosnajaeTt ¢ CUMBONOM W
e MpoAyBKa BbINOMHEHA (CUrHAN ynpaBneHus oT 3axuma 9 nporp. perne BbiKto4aeTcs)
e CEepBOMOTOP NEPExXoAnT A0 TouYKM BKIoYeHust III (MOWHOCTL po3xura /1-as cTyneHb).

3awwuTHoe Bpems (5 ¢) HaumHaeTcsa

e rMaBHbI MarHUTHbIN KNanaH OTKpbiBaeTCs

e MarH. knanaH 1-oM CTyrneHn OTKpbIBAaeTCA U TONMNBO NogaeTcsa Ao conna 1-oM cTyneHn
e TOMMUBHbLIN TYMaH, BbIXOAALLNA Yepe3 CONMo, 3aXuraeTcs BO3AeNCTBUEM UCKPDI.

YkazaTenb nporpaMMHOro pene coenagaet ¢ cumsonom 1

* 3alUMTHOE BPeEMS OKaH4YMBaeTCs

e [0 3TOr0 MOMEHTA Nnams AO0MXKHO OblTb 3axaTo. B Apyrom cnyvae Bbi3blBaeTCH
OTKIIOYeHMe NPOrpamMmMHOro pere no OTCYTCTBUIO CUrHana Hanuumsa nnameHu.
nnams roput Ha 1-oM CTYNeHU MOLLHOCTH
nobasa HencnpaBHOCTb CUrHaNa nNiiaMeHn Nocre NCTeYeHns 3amMTHOroO BPEMEHHN
Bbl3blBaeT OTKIHOUYEHME NPOrpamMMHOro pene (CM. NyHKT 7/nepemblvky “B).
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7  Ykasatenb NporpaMmMHOro pene cosnagaet ¢ CUMBOSIOM | (paborta)

® PO3XKMUI KOHYaeTCA

e nporpamMMHbIN NepekniYaTens Nporp. pene octaHaBnNMBaeTcHa Ha nepuo paboThl
nocrne XonoCTbIX Laros

e CcurHan ynpasneHus oT 3axuma 20 nporpaMMHOro pene Ha nepuof paboThbl

e Ecnu nepeknoyaTtens ynpaBreHus HaxoanTcsl B NorioXxeHumn 2 n koHtakt C/NC
TepMocTaTa Unu npeccoctaTa 2-01 CTyNeHU 3aMKHYT, CEPBOMOTOP NepexoauT OO TOYKM
BkntoueHus I (2-aa cTyneHb / BO3ayLLHasi 3acinioHKa OTKpbITa)

e MarHuTHbIMA KnanaH 2 (2-oi CTyneHun) OTKpbiBaeTCsa Noj ynpaBneHMeM KOHLLEeBOro
BblKNtoyaTena vV

e ropenka ocTtaetcsa paboTaTb Ha 2-oM UNn 1-oM CTYNEeHN NOL KOHTPONeM NporpaMmMHOro
pene v Nog ynpaefeHnemM TepmocTaTta unu npeccoctarta 2-0i CTyNneHu

e OTKIIHOYEHMUe NMpu NoTepU CUrHana nnameHun Bo Bpems paboTsbl (nepemblyvka “B*
UMeeTCs B LUTEKKepe NporpamMmHoro pene) (3awmrtHoe Bpema < 1 ¢)

e OCTaHOBKa W NOBTOPHbIV NycK (MyHKT 1) Mpy NOTepu curHana ninamMmeHu Bo Bpems paboThbl
(nepembluka “B“ cpesaHa).

Mepemblyka “B* cpesaHa Ha 3aBoge-U3rotoBuTene.

8  TloAKOHTPOMbHbIA OCTaHOB (KOHTYp paboThbl pa3mMbikaeTcs)
e porpamMHbIA NepekntoyaTenb 3anyckaeTcs n paboTaeT 3a 4ONYCTUMOE BpeMs
nocnegytouiero cropanHusa (15 c)
OBUratenb ropenku (BEHTUNSATOP U TOMMIMBHBIA HACOC) OCTaHaBNMBaeTCs
rMaBHbIA MarHUTHbLIN KNnanaH 3akpbiBaeTcs
MarHuTHbIE KnanaHbl 3aKkpbiBaloTcs (1-aa 1 2-aa cTeneHu)
C CUrHarfom yrnpasneHusi oT 3axuma 11 nporpaMmMHOro pefnie cepBoMoTOp nNepexoauT
00 ToukuM BkrtoyeHus II (Bo3gyLuHas 3acrnoHka 3akpbiTa).

9  Ykasatenb NporpaMmMHOro pene cosnagaeTt ¢ CUMBOSIOM 4

e porpamMMHbI NepekrnyaTenb OCTaHaBNMBaeTCs

e [JonycTuMoe BpeMsi nocnenytoulero cropaHus (15 ¢) okaHunBaeTca

e HayMHaeTcs TeCcTUpoBaHMe C umuTaumen nnameHn. OTKIIOYeHne No CUrHany namMmeHn
C HEOONbLLOW 3aEPXKKOMW, HaNp. B CeayLwWmx criyvyasx:
- NnamMsi He Noracro no NpPUYUHE NpoTeKarL X TOMNMNBHBIX KnanaHoB
- MOXHBIV CUTHamN NamMeHu nNo npuYnHe gedekta B KOHTYPE KOHTPOMsS Hann4yms

nramMmeHun Unu cooTs.

[MOBTOPHBIN NYCK BO3MOXEH NPWU BbIMOMHEHUN YCNoBUi nycka (cm. n. 1).

B cnyyae pedpekta, nogavya ToMNuBa HeMedneHHO npekpawaetcd. [lporpaMmHbIn
nepeknoyatens OOHOBPEMEHHO C YyKa3aTeneMm OTKN4YeHus ocTaHaBnueaetca. CumBon vy
yKkasaTens nporpaMMHOro nepekniyaTens ykasblBaeT Tun gedekta. B cnyvyae oTknouveHus,
ynpaBneHme MoXeT ObiTb cpa3y Bo3BpauweHo. [locne Bo3BpaTa (a Takke nocne gedekra,
Bbl3BaBLLUEro MNOAKOHTPOSIbHbLIA OCTAaHOB WNM nocrne nwobon nomexu nuTarowen ceTn)
nporpamMMHbIA NepekoYaTens BO3BpallaeTca A0 Ha4vyarnbHOW TOYKM, NPU YEM TONbKO 3aXUMbl 7,
9, 10 u 11 nporpaMmmHOro pene nmnonyyakwT Hanps>KeHne B COOTBETCTBMM C MNpPOrpamMmmon
ynpaeneHusi. TONbKo Npy 3TOM NporpaMMHoe pesne AonyckaeT NOBTOPHLIA NMYCK rOpenku.

BHum! He HaxnmainTe KHOMKy Bo3BpaTa nporpaMmmMHoro pene Bbiwe 10 cek.
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PerynupoBka ropenku

8.1.

8.1.1.

PerynupoBka mMoLwHoOCTH

Bbi6op conna

MoLLHOCTb FOPENKN perynmpyeTcs nyteM U3MeHeHus pasMepa conmna v gaBneHust pachblieHns
TonNnMBHOro Hacoca. MwuHMManbHas MoOLWHOCTb AommkHa Obitb 50 - 60 % oT obwen
npousBoanTenbHocTn conen. [locne 3ameHbl conna, Heob6XxoAUMMO MNpPOBEpPUTb KONMUYECTBO
BO3JyXa FOPEHUs U MOSNOXEHNE PEryrMpoOBOYHOIO KOMbLA FOPENOYHOW ronoBku. [ns 3ameHsbl
conna WUcnonb3ylT OAHOBPEMEHHO ABa raeyHbiXx kntodva. OgHMM noaaepXumBaloT depkaTernb
consna Ha MecTe U ApyrMM NoBopavMBatoT COMso.

Pasmep conna BbiGMpaeTcs No MOLHOCTM KOoTra.

Bbi6op conna no Hopme CEN (ucneitatensHoe gaBneHue 10 6ap)
MapkupoBka no Hopme CEN, kr/y gencteutensHa npu gasneHuu pacneineHusa 10 6ap, Ba3koctn
3,4 mm?/c (cCT) n nnoTHocTu 840 kr/m3. B aToM cnyyae Ha conne nmeetcsa o6o3HadeHune EN.

P
Krfl4y=——— =}

Hu x 77 X kp ° MOLLIHOCTb KOTna, KBT
V)

HWKHSAST KanopuMHOCTb ToMnmBea, KBTu/kr
0,80 - 0,95 (KM 80 - 95 %)
KoapumumeHT aaBneHus (cm. Tabnuuy)
6ap (no Hopme CEN)

ncnonb3yemoe gaBrieHne

KoahumumeHT gaBneHus nonyyaercs n
Takke no copmyrne: kp

P2 P2
k =‘/—
Y

Mpumep: Boibop conna gns kotna 100 kBT ¢ KN4 0,9 n pabounm gasneHnem 10 Gap.

100
COMMOKr/Y = =9,37 kr/v
11,86 x0,9x1,0

Bbi6op conna no Amlan/4 (USgal/h) (ucnbiTatenbHoe aaBneHne 7 6ap)
MapkupoBka no AMmIran/v gencteuTtenbHa Npu AaBreHnun pacnblinenus 7 6ap, BA3KOCTH
3,4 mm?/c (cCT) n nnoTHocTn 820 Kr/m3.

P 1 Amllan = ok. 3,2 kr Tonnuea (ok. 3,8 n)

AmlMan/u = Hux7 x 3.2 xkp P1 7 6ap (no Amlan/y)

Mpumep: Beibop conna ansa kotna 100 kBT ¢ KM 0,9 n pabounm gasneHuem 10 6ap.

100
conno Amlran/y= =2,44 Amlran/v

11,86 x0,9x3,2x1,20

Ta6bnuua koacpdhnumeHTOB AaBNeHUA

Hasn. Tonn. |6ap 7 8 9 10 11 12 14 16 18 20
P2 kla 700 | 800 | 900 | 1000|1100 | 1200 | 1400 | 1600 | 1800 | 2000
Koadhd. CEN ™)
naBneHus P1=10 6ap 0,84 | 0,89 | 0,95 1 1,05 1,10 | 1,18 | 1,26 | 1,34 | 1,41
kp Amlan/y **)

P1=7 Gap 1 1,07 {113 (1,20 | 1,25 { 1,31 | 1,41 | 1,51 | 1,60 | 1,69

[nsa nepecyeTa Kr/4 Ha n/4 He0o6X0oMMO AenuTb Kr/4 Ha nnoTHocTb Tonnuea (0,833 r/cm?3).
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8.1.2. PerynupoBka naBneHus Hacoca

Mogknounte MaHOMETp K LWTyuepy usMmepeHua pasneHus (cm. "TonnuBHbIA  Hacoc").
Perynupyinte pgasneHue BUMHTOM perynupoBku. [loBopaymBasd Mo 4acoBOW CTpefike, AaBreHue
yBenuuyuBaeTcs, a NPOTUB YaCOBOW CTPENKM YMEHbLUaeTCS.

[Npu nameHeHun gaBneHnsa, COOTHOLLEHWE pacxoda U gaBrneHnda ToONMBa MEHSETCS COrfacHo

dopmyne:
V1 = MOLLHOCTb cora no MapKnpoBke
VA P1 V2 = MOLWHOCTbL conna npu gaesneHnn P2
= [— P1 = 7 06ap, npu AmMlan/y

V2 P2 10 6ap, npu kr/4 no Hopme CEN
P2 ncnonb3yemMoe fasneHve

PacyeTr ana nonyyeHns MOLWHOCTU conna, kKorga pasmep conna — 9 kr/y (2,5 Amlan/u) un
OaBrieHne oTperynmpoBaHo Ha 13 6ap.

CornacHo HopmatuBa CEN
V1 P1 P2 13 6ap
— =, —=V2=V1x,[— =9krlux =9kr/ux1,14 =10,3 kr/y
V2 P2 P1 10 6ap

CornacHo Amlran (Usgal)

P2 13 6ap
V2=V1x ., — =2,5 Avran/u x =2,5Avran/4y x 1,36 = 3,41 Amran/y
P1 7 6ap

8.1.3. PacueT MOLUHOCTU ropesnku
Korga n3secteH pa3mep conna, MOWHOCTb FOpernky nofny4aeTcs no pacyery:

Paamep conna 6,55 kr/y (1,75 AmIran/v) n ncnonbayemoe gasneHune 10 6ap.

CornacHo HopmaTtuBy CEN
P =kr/4u x Hu x kp
P=6,55kr/ux 11,86 x 1 =77 kBT

CornacHo Amlran (USgal)
P = Amlan/uy x Hu x 3,2 x kp
P=1,75Amlan/u x 11,86 x 3,2 x 1,2 = 79 kBt
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PerynupoBka Bo3gyxa Ansi ropeHus
dyHkuumn auckoB SQN cepBomoTopa

Toukn nepeKknYeHna KynadykoBbiX OUCKOB YCTaHaBIMBAKTCA NoBOpavynBasd UX pydYHbIM ycunmem
nnn npmn noMoLwun cneunarnbHOro Kro4ya.

II: 3akpblTOe NonoxeHne BO3QYLUHOW 3aCNOHKK, yron (°). YcTaHOBMEHO Ha 3aBoje.
III: TMonoxeHne BO3AYLUHOW 3aCMOHKN Ha 1-0M cTyneHu, yron (°)

V: Touka nepeknyYeHnss MarHMTHOro KnanaHa 2-0i CTyrneHu

I lMonoXxeHne BO3QYLLHOW 3aCNOHKN Ha 2-0M cTyneHu, yron (°)

3HayeHre ancka V JormkHO OblTb Hanbonee BbICOKOE, HO He [0 Takow cTeneHw, 4Tobbl nnams
OTOpBanochb Npu nepexone co 2-on cTyneHn Ha 1-yo (3HayeHne gucka V OOMMKHO ObiTb Mexay
3HayeHuamu guckos III v I).

CepBOMOTOpP BO3AYLIHOW 3acliOHKM CHabXeH pacuenutenem pans ocBoboxaeHuss BpaleHus
aunckos. MNpu HaxxaTum pacuenuTens BHU3, BO34yLUHAsA 3acfioHKa NepeaBuUraeTcs BPyYHYyto.

BHuM! Pasnuua mexay 3HaveHusimu III - I gormkHa ObiTb He MeHee 10° no wkane aucka.

TouHble nonoxeHus BO3/J,yLLIHOI7I 3aCJTIOHKN (T.e. npaBuiibHOE KONMMYeCTBO BO3AyXa AnA FOpeHI/IFl)
onpependeTca No aHann3dy yxoadawmnx AbIMOBbIX ra3oB.

anHLIMI'IMaﬂbeIe NONOXeHNA KynadkoBbiX OUCKOB
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1 PerynupoBka Bo3ayxa 2-01 CTyneHu 4 Tlepekntoy. MarH. KrnanaHa 2-ou CTyneHu
2 3akpblTMe BO34YLUHOW 3aCNOHKM 5 Pacuenutenb
3 PerynupoBka Bo3gyxa 1-oi CTyneHun 6 Kntouy ans perynmpoBku
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8.3. PerynupoBka ropeno4yHomn rosioBku

8.3.1. Hacrtpoiika conna v anekTpoaoB 3aXuraHus

YcTaHoBUTE paccTosiHMe cones OT 3MeKTpoOoB 3axuraHns u anddysopa, a Takke paccTosiHue
3N1EKTPOAOB Mexay cob6oil B COOTBETCTBUM C pa3mepaMu, YKasaHHbIMU B PUCYHKE.

OneKTpoabl 3aXnraHus
Andapysop

Conno 1

Conno 2

APOODN -

5
- XTIT

= F

X \ A-403Y
3 4
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PerynupoBka CKOpocTu npoxoaa Bo3flyxa B ropesio4Hon ronoBke

CkopocTb Mpoxoaa Bo3ayxa Yepes roperiovHylo rofoBKy perynupytoT ocriabneHmem CTONOPHOro
BMHTA PErynMpoBOYHOrO LUTOKA U pa3BopaynBaHuem wroka. MNpu 3ToOM perynmpoBoYHOE KOMbLO
nepemellaeTcss MO HanpaBfeHWO UUNMHAPA W 3a30p MexXAy PeryupoBOYHbIM KOMbLOM U
andadysopom nameHsietcs. MNpu paboTe Ha HU3KMX MOLLHOCTSX, KOMbLO HAXo4MTCca B NepeaHem
MoNOXXEeHMM, a Ha OOnbLIMX MOLWHOCTAX — B 3agHeM. Ecnu perynnpoBoYHOE KomnbLO Mpu
OTPErynMpOBaHHOWM MOMHON MOLLHOCTU HaxoAuTCS B CIIULIKOM NepenHeEM MOMOXEHUU, CKOPOCTb
BO3[yXa Ha rofioBKe BbICOKA, YTO 3aTPYAHSIET 3aXKUraHue, Uinn xe Bo3gyxa He OyaeT 4OCTAaTOYHO
OISl Ka4eCTBEHHOro ropeHus (bonbluoe coagepxaHue yrapa, CO). Ecnn perynmpoBoYHOE KONbL,O
HaxoAWUTCA B CIIMWIKOM 3aAHEM MOMOXEHUN OTHOCUTENBHO TpPebyemMoW MOLLHOCTWU, CKOPOCTb
BO34yxa CIIULLKOM HM3Ka, YTO yXyAllaeT KavyecTBO ropeHus (cogepxaHve O, CMMLIKOM BbICOKO).
MpoBepbTe Ka4yecTBO FOPEHUs NMpu NMOMOLLM aHanmusaTopa AbIMOBLIX ra3oB. Coaep)kaHue caxu
(uncno baxapa) AOMKHO BbITh < 1.

MHCTpYKUMA ANA CHATWA ropenoYHoun rofioBKu
KP-80 H, -90 H

OTcoegmHMTE CTOMOPHBIV BUHT U KPEMEXHbIA BUHT PErynMpoOBOYHONO LUTOKA.

CHUMMUTE WecTepHIo, Wanbbl 1 perynmpoBOYHbIA LUTOK.

OTBepHUTE KPENEXHbIN BUHT rOPEITOYHON rONTOBKM U BbITSHUTE FOMOBKY MX KOopnyca.
YANMHUTENb rOPEnoYHON roNoBKU NPUKPENMeH 3aknenkamMmy K HanpasnsoLwWmnM ronoBKy.
Cbopka nponsBoanTcs B 06paTHON nocrnenoBaTeNibHOCTY.

1 KpenexHbi BUHT perysimpoBo4HOro
LITOKa

2  CTOMOPHbIV BUHT PEryrIMPOBOYHOrO
LITOKa (CTpernka)

3 KpenexHbl BUHT ropenioqHon
ronoBKU

4  PerynypoOBOYHbIN LUTOK

A-404Y

BHum! Ecnn mecto konbua oTHOCUTENbHO Anddy3opa MeHAEeTCs, TakKe CKOPOCTb N pacxon
BO3Ayxa MeHsTcH. [lpoBepbTe pe3ynbTaT CXKUraHWs aHanm3oM ObIMOBbIX ra3oB U
noaperynupynte nogady Bosayxa.
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8.3.4. [Ouarpammbl yCNOBHbIX YCTAaHOBOYHbIX 3HAY€HUIN PEryNIMPOBOYHOrO KonbLa

KP-50 H
Homep perynmpoBOYHOro LITOKA
2
6 8
<
<
S
4
3
2
1
16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
1-aa cTyneHb, Kr/y
KP-80 H, -90 H

Homep perynnpoBoYHOro LITOKa

6+2

A-476U

26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58

1-aa cTyneHb, Kr/y
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9. MporpammHoe pene LAL1.25

9.1. BHyTpeHHsAA cxema

| p_iB1818.10
1
LAL1.25 ¢Hs

_——————

\
:

22 23] 24

_______________F_r;______T_IJ:,:F &

KEK1

~VIII LV VI III~
ailib 3 \b 3!

' ]
SM
1?7 19 |9 20 |11 18 8

O o—0 0—O o] o]
N __________________
O603Ha4yeHus cxembl
AR [maBHoOe perne (pene Harpysku) ¢ KOHTakTamu "ar"
AS lMpepnoxpaHntens NnporpaMMHOro pene
B lMepemblyka (B LUTEKEpEe NporpamMmMHoOro pene) *)
BR Pene aBapuiiHon BNOKMPOBKU C KOHTakTamu "br"
EK KHomMka KBUTUPOBaHUSA BNTOKMPOBKM
FR Pene nnameHun ¢ koHTaktamn "fr"
H [(MaBHbIN BbIKNOYaTENb
L CurHanbHasa namna 6n0KMPOBKM
QRB... HeTekTop NnnameHu (CBETOBOE COMNPOTUBIEHNE)
SM [Buratenb nporpamMHOro nepekni4vaTens
\Y, Yecunutens curHana nrnameHu
) [Nepembiyka “B“ cpe3aHa Ha 3aBoge-M3rotoBuTesne. 3To NO3BOMAET aBTOMATUYECKUN

NOBTOPHbLINA NYCK MNPW ralleHnm nnaMmeHun Bo Bpemsi paboTel ropenku. Ecnu nepembiyka
“B* nmeeTcs, BbI3bIBAETCA BbIKIIOYEHME NPU NOraweHnn ninaMmeHn Bo Bpems paboThbl.
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LiMkn ynpaBneHusi nporpaMMHOro nepekrioyarens

CurHanbl oT
3aXXnMMmoB
o i1 t1 L t12 t6 /@
L a .| r .| r | ———
b 7 t4 ks
I E_- 19
16
III - D — ———————————————————————— - lz
b
Iv —m::mm:w* A—@ 2
t3" t3n
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CumBonsl yKa3aTtena OTKIMIo4YeHnA

n

o

‘é‘ DIIIIIAIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIEIIIIIIIIIIIIII|———|IIIIIIIIIIIIIIIIIIIIIID

- I P | P | ]
a b b’ a

a-b = nporpamMmma nycka

b-b' = xonocTble waru (paboTta)

b(b') - a = nporpamma nocnegytouien npoayBku (Bo3spaT Nporp. pene)

BblaepXKu nporpaMmMHOro nepeknio4arens (cek)

t1  Bpemsa npeaBaputenbHOM NPOAYBKM C OTKPbITON BO3AYLLIHOW 3aCrOHKOW 22,5

t2  3awmTHOE Bpems 5

t3  Bpemsa kopoTkoro poaxura (TpaHcgopmMaTop NOAKNIOYEH K knemme 16) 2,5

t3" Bpemsa gnuHHOro poaxura (TpaHcgopmMaTop NOAKIOYEH K knemme 15) C nycka

t3n Bpemsa nocnegytoulero posxura (TpaHcopmaTop NOAKMIOYEH K Kriemme 15) 15

t4 Bpemsa c Havana t2 go ocBo6OXAEHUS HaNpsXKeHUst Ha krnemme 19 7,5

t5 Bpemsa c koHua t4 go ocBoboXAEHUA HanpsKeHUs Ha knemme 20 7,5

t6 Bpemsa nocneaylolien npoaysku 15

t7  Bpemsa c komaHaa nycka Ao ocBOGOXAEHUS HaNpsXKeHUs OT 3aXxuma 2,5

t8 TlMpopomkuTenbHOCTb LKukna nycka (6e3 BpemeH t11 n t12) 47,5

t11 Bpemsa nepexona BO3OyLLHOW 3aCNOHKM A0 NOMOXeHUs “OTKpbITO® no Tpeb.
(KOHTpOMNb MONOXEHUS BO3AYLIHOWN 3aCITOHKN)

t12 Bpemsa nepexofa Bo3A. 3aCNoOHOK A0 NOMOX. “po3xur” no Tpeb.
(KOHTPOMNb MONOXEHUS BO3AYLIHOWN 3aCITOHKN)

t13 [JonycTumoe BpeMsi nocneayowero cropaHus 15

t16 Bpemsa oT nycka 4o KOMaHgbl “OTKPbITL BO3AYLHOWN 3aCITOHKOM 5

t20 Bpemsa 0o camooCTaHOBKM NPOrpaMMHOro nepeknoyartens (XonocTble warum) 35

BbigepXku nporpaMmMHOro nepekniyaTtens ropenkm gencTeuTenbHbl npu yactote 50 M.
Ecnun vyactota 60 Ny, BpemeHa cokpaiatotcs npubn. Ha 20 %.
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MHaukaumsa nomex U nporpaMmbl ynpaBreHus

Mpu nomexax W HEUCNPaBHOCTAX MPOTrPaMMHbIA MNepeknoyaTenb UM yKasaTenb OTKIOYEHMWs
ocTaHaBnuBalTcA. 3HaK, COBNadaloLLMi C ykasaTeneM, ykasbiBaeT TUM NMOMeXMu.

<

- 40>

HeTt nycka, notomy 4to curHan 3AKPbITO He nocTynun go 3axuma 8 oT cepBomoTopa
BO3YLUHOW 3aCMOHKN UMNN NOTOMY YTO KOHTAKTbl MeXAy 3axnmamv 4 n 5 He 3aMKHYThI.
OTKIIOYEeHMe BbI3blBAETCS BO BPEMS BbINOSIHEHUS UMM MOCIE OKOHYaHUSA NporpamMmmbl
n3-3a NOCTOPOHHEro ceeTa (Hanp. nnams He noracno, TONSIMBHbLIE KNanaHbl MPOTEKaloT,
KOHTYp AeTeKkTopa nrameHun AedeKkTHbIA Unu T.0.)

BO3,EI,YLLIHa$| 3aCJ1I0HKa OTKpbiBaeTCA Ha BpeMs npe,qBapMTeanoﬁ npoayBKWU.

OTKnoYeHue no npu4YnHE NOMEXn B KOHTYpPE KOHTPONA Hann4na nnamMmeHu.

BosgylHas 3acroHka 3akpbiBaeTcs B MOMOXEHWe 3ananbHoro dakena (posxur).

OTKNIOYEeHMe MO NPUYMHE HE MOSYyYEHUS CUTrHana Hanuyus niaMeHn B TeyeHme
3alWmnTHOro BpemeHu. Jlrobon c6om curHana nnamMeHu Nocrie OKOHYaHUA 3alWMUTHOro
BpeMeHMU Bbi3blBaeT OTKIIKOYEHMe NporpaMmMHoro npubopa.

OTKknoYeHME MO NPUYMHE MOTEPU CUTHANa Hanuyus nraMmeHn Bo Bpems paboTsl
ropenku.

(Ecnu nepembluka “B* cpesaHa oT wiTekepa NporpaMMHOro pere, Bbi3biBaeTcs
aBTOMaTMYECKUI NOBTOPHbLIN NYCK).

YnpaBneHne TropenkM MoxeT ObiTb BO3BpaLleHO HENOCPEACTBEHHO MOCIE OTKOYEHMS
nporpammMHoro perne. locrne Bo3BpaTta (a Takke nocrne ycTpaHeHus pgedpekta, Bbi3BaBLUErO
NMOOKOHTPOJIbHYIO OCTaHOBKY, M MOCMNEe KaxXAoro obpbiBa 3MeKTponuMTaHus) nporpamMMHbIi
nepekntoyaTens BpawaeTcsa 40 Ha4yasnbHOro NOMOXeHUs, NPU YeM TomnbKo 3axumsl 7, 9, 10 n 11
Haxo4AaTCa Mo HamnpsKeHMemM COrnacHo nporpamMme yrnpasneHus. Tonbko nocne 3Toro
nporpaMmMHOEe pene HauYnMHaeT HOBbIV LMK MyCKa roOpenku.

BHum! He HaxumanTe KHOMKY KBUTUpOBaHUsi nomexun 6onee 10 cek.

1 KHonka
@ KBUTUPOBAHUSA

A-438T @

NPEAYNPEXOEHUE!

lMporpaMmmMHoe pene aBngeTcs 3aWMTHLIM YCTPONCTBOM. [103TOMY HENb3s OTKPbITh
€ro U BHECTU B HEro Kakne-HMbyab NoACTPOMKM UMN U3MEHEHUS.

lMporpammHoe pene JOMmKHO BbITb OTCOEOMHEHO OT CETEBOrO HaMpPsHKeHNs Ao
npoBeAeHns Kaknx-Hnbyab paboT ¢ HUM.

Bce 3awmTHbIe yHKLMM JOMKHbI ObITb MPOBEPEHLI NMPU NyCKe YCTPONCTBA U
KaXxabl pa3 nocne 3aMmeHbl NnpegoxpaHuTens.

Boga vnn koHAeHcaT He JOoMKeH nonagaTtb Ha NPOrpaMMHOE perie BO BpeMS
paboTbl N Npu NpoBeAeHUn TeXO0H6CNYXNBaHUS.
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LAL1.25 ¢ petekTopom nnamenHun QRB...

MuHuM. TpebyeMbin TOK AeTekTopa

npu HanpsbxeHun 220/240 B nep.T. 95 pA
MakcnmanbHO BO3MOXHbIN TOK AeTeKkTopa 160 A
Montoc + nam. npmbopa noa 3axunm 23
[nuHa npoBoga gatymka
- B 0gHOM kabene ¢ npoBogamMu ynpaereHus Makc. 30 m
- OTAEenNbHbIN kabenb B NOTke makc. 1000 m
p_191818.30 .
}
LAL 1.25 !
22 23 |

TexHuYeckune faHHble NPOrpamMMHOro perne

HanpsixeHne nutaHus 230 B nep.toka -15/+10 %

YacToTa ceTu nuTaHus 50-60Tu, ¥6 %

MoTpebnsiemast MOLLHOCTb 3,5 BA

lNpenoxpaHuTenb, BCTPOEHHbIN T6,3H250V, IEC 127

BHelwHWI npegoxpaHnTenb max. 10 A

CootsetctBne EMC 89/336

[onycT. BXOAHOW TOK Ha kKnemmy 1 5 A nocTosiHHO; NuKoBbIn Ao 20 A

[onycT. Harpy3ka Ha 3a)xumax ynpasn. 4 A nocTosiHHO; nukoBbIn Jo 20 A; Bcero o. 5 A

Tpebyembli TOK Ans Npubopos.,
NOAKITIOYEHHbIX MexXxay Knemmamu 4 n 5

Knacc 3awmTbl IP40
HonycT. TemnepaTypa OKpyX. cpeabl
- npu paboTte -20...+60 °C
4
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10. Texob6cnyxuBaHue

OCTOPOXHO! T[lepepn obcnyxMBaHMEM FOpPESKU BbIKITIOUMTE HANpPsXKEHWE N 3aKponTe
py4YHble TOMMMBHbIE KnanaHbl. [py NpoBepke ropenku 4O0CTaTOYHO BbIKMIOUYNTL TOK.

Texob6cnyxunBaHme ropesku

Onsa obecnevyeHnss HaaeXHou pa6OTbI, O4YNCTUTE JNEKTPOoAbl 3aXUraHmAa U npoBepbTe UX
nonoxeHue.

MpoBepbTe NONOXeHWE, COCTOSHUE U YNCTOTY AETEKTOpa NNamMeHu.

Mpun HeobxogmumocTn, npouncTuTe punbTpbl (HE pexe, Yem pas B rog).
3ameHuTe Conso XMAKOro TONMMBA, ECIIM OHO U3HOLLEHO UMW MOBPEXAEHO.
YpanuTe nbinb U BNary U AepXuTe ropernky B YACTOM COCTOSTHUMU,

MpoBepsTe KAYECTBO CXUraHWs Npy NOMOLLN aHann3a AbIMOBbLIX ra30B NEPUOAUNYECKM (Kaxabln
pa3 nocre 3anofHeHus TonnueHoro 6aka, HoO He pexe, YeM pas B rofg).

PeKOMeHﬂ,yeTCﬂ BbIMOJIHEHNE I'IpOd)I/IJ'IaKTI/I‘-IeCKOFO cepBuca ropesnikm pas B roa.

Hap3op 3a oTtonuTenbLHOW yCTaHOBKOM

KoTenbHoe nomMeLlleHne aoJmKHO ObITb YNCTOW U ero ABepb 3aKpblTa.

Y6enutecb B TOM, YTO B OTOMUTESNBHOW CUCTEME BCErga OCTaTO4YHO BOoAbl (AaBneHus).
KoTten n gbimoBas Tpyba AOMKHbI ObiTb PErynsipHO NpoYunLLeHbl (HEe pexe, YeM pas B roa).

PerynsipHo npoBepsiiiTe, YTO 3a4BWKKA PEryrnMpOBKU TSAMM (ECNU UMEETCS) B KOTME MpPaBUIIbHO
HacTpoeHa.

3awunTunTe ropernky oT OpbI3r BoAbl.

Cnepgute 3a TeMm, YTO TOMNMBHbLIA Gak GyaeT ovnweH npu HagoBHOCTU, HO HE pexe Yem yepes
Kaxgble 4 — 5 ner.

Y6eautecb B TOM, 4YTO NPUTOK CBeXero Bo3ayxa B KOTeJibHOE NoMeLlleHne He 3a6J'IOKI/IpOBaH.

Y6enntecb B TOM, YTO NpeaoxpaHuTerbHble YCTPONCTBA KOTEMbHOW U rOpeniku NpoBepsitoTCs No
yKkaszaHusM HabnoaaTenbHbIX OpraHos.

Cnegute 3a TeMm, 4TO kOTen ¢ 06opygoBaHMEM Bcerga B pabovyem COCTOSAHUM.
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11. HeucnpaBHOCTU U UX yCTpPaHeHUe

B cnyyae nomexu uNM HeucnpaBHOCTM Heo6GXoOMMO, BO-MEPBbIX, NPOBEPUTL Ccreaylolime
OCHOBHbl€ NPeAnocbINku paboToi:

Hanuuune HanpsxxeHUs NUTaHWA 1 yNpaBrieHns B ropenke?

MpaBUNbHOCTL 3a4aHHbIX NapamMeTPOB PErySIMPOBOYHBIX W YNPaBSIOWMX YCTPONCTB.
CocTosiHMe HopManbHOM paboTbl NPeAOXPaHUTENbHbIX U 3aLUUTHBIX YCTPOMCTB.

Mopavy TonnmMBa K ropernike, OTKpbITUE TOMMUBHbIX KNanaHoB, KONIMYECTBO TOMNMBa B Gake.
B cucteme oTonneHns 4OCTaToO4YHO BOAbI.

aoORwN =

Ecnn nomexa He Bbi3BaHa MO Bbile yKadaHHbIM MpUYMHAM, HEOOXOOMMO MPOBEPUTb (PYHKLUK
pasHbiX y3roB ropenku. Ecnu nporpammHoe pene GnOKMpoOBaHO (CUrHamnbHbLIA CBET FOPUT),
HeobxoaMMO KBUTUPOBaATb OMOKMPOBKY HaxaTuem KHonku. [openka 3anyckaetcs nocne
BO3BpalleHUs [MCKa MpOrpaMMHOrO pefne [0 MWCXOOHOrO MOMOXEeHUus wu Korga Aapyruve
npeanocbinkn paboTbl cywecTByoT (cMm. pasgen "ABTomaTuka ropenku: OnucaHume paboTbl").
Cnegute 3a paboTton ropenku. 3HaK, y KOTOpPOro AMCK MnporpamMHoro pene 6nokupyeTtcs,
yKasblBaeT BO3MOXHYIO MPpUYMHY nomexu (cMm. “UHaukaums nomex M nporpammbl yrnpaBneHus ).

Monb3yTecbk N3MepUTENbHLIMK NPUBGopamMm Npu NOUCKE HEUCNPABHOCTEN.

HEWCIMPABHOCTb

| BO3MOXXHAS MPUYUMHA

| YCTPAHEHUE

1. [Oswuratenb
[Buratenb ropenku He

3anyckaetcs (cumson Y)

O6pbIB rnaBHoOM Lienu

Tepmopene cpaboTano nnu
aedekTHo

MpenoxpaHuTens cpabotan

[edeKTHbIN KOHTaKTop
asuratens

[edekTHbI aBuratens

OG6pbIB B Lenu ynpaeneHus

apuratens:

- fedekTHoe nporpaMmHoe
pene

- HenpaBunbHas HacTpoika
Kyna4ykoBOro amcka
cepBomMmoTOpa

- fedeKkTHbIN CepBOMOTOR

BbisicHuTe npuynHy obpbiBa

[MpoBepbTe HACTPOViKY,
KBUTUPYWTE UM 3aMEHUTE

BoccTaHoBUTE UnNn 3aMeHUTe

3ameHuTe

3ameHuTe gBuratenb

3ameHuTe pene

UcnpasbTe

3ameHnTe MOTOp

Momexa po3xura
[Buratens ropenku
3anyckaeTcs, HanpsxeHme
ynpasneHus oT Nporp. pene
K TpaHcdopmaTopy
3a)KUraHWUsi BKITIOYEHO, HeT
nycka, 4yepes KopoTKoe
BpeMsi OyaeT OTKoYeHne
(cumeon 1).

[Buratens ropenku
3anyckaeTcs, HanpsXxeHme
ynpasneHus oT Nporp. pene
K TpaHcdopmaTopy
3aKUraHUs He BKITHOYEHO,

rpﬂ3HbIe M N3HOLLEHHble
ANEKTpOoabl 3aXXUraHmA,
nospexaneHHaa nsonauna

Cnuwikom 6ornbLUon 3a30p
MeXay anekTpogamm

MoBpexaeHHbIn kabenb
3NeKTpoaoB

MoBpexaeHHbIn
TpaHcdopmaTop 3aXUraHns
HedekTHOE NnporpaMmHoe perne

LLiTekep kabensa nutaHus
TpaHcdopmMaTopa 3axnraHus
OTCOEAMHUICS UMK

Ounctute unm sameHnTe

MogperynupynTe cornacHo
WHCTPYKLUMSM

3ameHuTe

3ameHuTe
3ameHuTe

CoeanHuTe nnu 3aameHuTe

HeT nycka, Yepes KOpoTKoe | noBpexgarcs
BpeMsi OyaeT OTKIoYeHne
(cumeon 1).
[ 4
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HEUCMNPABHOCTb

| BO3MOXHAS! MPUYMHA

| YCTPAHEHUE

3.

Mnams He o6pa3syeTtca
[Buratens ropenkm
3arnyckaeTcsi, uckpa
reHepvpyeTcs, Yyepes
KOpOTKOe BpeMmsi byaeT
oTKrto4eHne (cumson 1).

Tonnueo He pacnbindaeTca
yepes conyio

MarHuTHbIN KNanaH He

paboTtaert:

- 0OpbIB Lenu ynpaBneHust

- 0eEKTHbIN MarHUTHbIN
KnanaH unu KaTyLika, unm
NpPoBO4 NOBPEXAEH

- AebekTHoe nporpaMmmMmHoe
pene

["MaBHbIN MarHUTHbIN KNanaH He

paboTtaert:

- HenpaswunbHasa HacCTponka
KynaykoBOro gmucka
cepBomMmoTOpa

[aBneHune Tonnuea He
OOCTaTO4YHO ANnA pacnbliieHnda

Conno 3abuto Unn N3HOLLEHO

HenpaBunbHoe HanpaeneHve
BpalleHuns asuratensi

BbisicHUTEe npuynHy
3ameHnTe gedeKTHYIO YacTb

WcnpaBsbTe

Cwm. n. "TonnueHbIN Hacoc

3ameHuTe

McnpasbTe nopsgok gas

4. TonnuBHbLIN Hacoc
Tonnueo He noctynaet unn | MpsasHbIn QUnbTp Ouuctute nnn 3ameHuTe
OaBneHne He XBaTaeT ans
pacnblfieHums [NpoTeyka BO BCacbiBaloLLEM WcnpaBbTe
Tpybonposoge
MponssoanTenbHOCTL Hacoca
nagaert:
- OeEKTHbIN NN U3HOLIEHHbIN | 3ameHnTe
Hacoc
Tonnueo He pacnbingetca | MarHUTHbIV KnanaH He 3amMeHuTe MarHuUTHbIN KranaHx
Yyepes conno OTKpbIBaeTcA UNN KaTyLLIKy
CpOMKMI MexaHMU4YeCcKuin Hacoc BcacbiBaeT BO3ayx MoaTaHnTe coeanHeHus
Wwym
YBenuueHHbI Bakyym B Ouuctute punbTp
TpybonpoBoge YTO4HMTE pas3mepbl
Tpybonposoga
5. [ocne o6pa3oBaHue NnNaMeHu byaeT OTKNOYeHne
Mnamsa obpasyetcs. Mpu HenpaBunbHasa HacTporika Hactporite
nepexoje Ha 2-yto CTyNeHb, | ropenku
roperka oTknoyaeTcs 1
NMOBTOPHO 3anyckaeTcs. [psA3Hble hmNbTPbI Ounctute
Conno 3abuto 3ameHunTe
JedekTHbIn MarHuTHbIN KnanaH | 3ameHuTe aedeKkTHY0 YacTb
WINK KaTyLlKa, unn npoBog
noBpexaeH
6. daken nosBNsETCA NpexaeBpeMeHHO

[Buratens ropenku
3anyckaeTtcsi, noToM 6ygeT
OTKITIOYEHNE

MarHuTHbIV KnanaH nveeTt
NpoTeYKy

Ounctnte unu sameHnTe

olilon

20160126RU




27

HEWCIMNPABHOCTb

| BO3MOXHASI NPUYMUHA

| YCTPAHEHUE

7.

HeucnpaBHOCTb B ynpaBneHuu dakerniom (SoTKIo4YeHue)

[euraTtens 3anyckaetcs,
nnamsi obpasyeTcs, NOTOM
OyneT OTKMoYeHne
(cumBon 1).

OTkntoueHne BO Bpems
npensapuTensLHON
npoaysku ()
OTkntoyeHne B cTagumn
OCTaHOBKM FOpPErKu (‘)

Henpasmanoe nonoxeHune
OeTeKTopa nriamMmeHu

[pA3HbIN AeTeKTop NnameHn
Cnabbin cBeT nnameHn
[edeKkTHbIN AeTeKkTop nnameHn
[edekTHOE Nporp. pene
[edeKkTHbIN AeTeKkTop nnameHn
[edekTHOE Nporp. pene

['pA3b 1 Harap BHYyTpU
ropefioyHON rofioBKM

JedekTHbIn unu yctapesLunii
OEeTeKTop nrameHu

[edekTHOE Nporp. pene

JIOXKHbI cUrHan nnaMmeHn ns-3a
NOCTOPOHHETO LBETA

MCﬂpaBbTe nonoxeHne

Ounctute
[NpoBepbTe HAaCTPOWKY ropesnkn
3ameHunTe
3ameHunTe
3ameHunTe
3ameHunTe

Ouuctute n npoBepbTE
HaCTPOWNKY

3ameHunTe

3ameHuTe

Heponyctte NnOCTOPOHHErO
uBeTta

FopenoyHas ronoBkKa
Ocratku Tonnmea n Harap
BHYTPW rONOBKM

HenpaBunbHoe paccTosiHue
conna oT auddysopa

HenpaBunbHasa HacTporika
BO34yxa ANnd ropenusi

HepocTaTouHbIN NPUTOK CBEXEro
BO3yxa B KOTENbHOE
nomeLleHne

Pasmep vnu Tun conna
HenpaBWnbHbI

MN3HoweHHoe conno

HenpagunbHoe nonoxeHue
perynmpoBOYHOIo KombLa

WcnpaBbTe

Hactporite

[obaBbTe NpUTOK BO3dyXxa

3ameHuTe

3ameHuTe

MopperynupyvTe
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12. CBOAHbLIN NUCT

Twun koTna

Twvn ropenku

3aBoack. Ne ropenku

[arta moHTaxa

MoOHTaXHuK

MNpouee
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