WNHCTpYKLUMM NO MOHTaXy, aKCchnyaTaumm n
TEXHUYECKOMY 0OCIYXMBaHUIO

RIELLO

BeHTUNATOPHbLIE ra3oBble ropenku

[ByXCTyneH4YaTbIn NPOrpeCcCUBHbIA UM MOOYNSLUMOHHBLIN pexumM paboThbl

Kop Mogpenb Tun
3789600 - 3789610 RS 70/M 828T1
3789601 - 3789611 RS 70/M 828T1

3787082 RS 70/M 828T80
3787083 RS 70/M 828T80
3789700 - 3789710 RS 100/M 829T1
3789701 - 3789711 RS 100/M 829T1
3787282 RS 100/M 829T80
3787283 RS 100/M 829T80
3789800 - 3789810 RS 130/M MZ 830T1
3789801 - 3789811 RS 130/M MZ 830T1
3787482 RS 130/M Mz 830780

3787483 RS 130/M Mz 830780
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1 O6wasn nHdopmauma U Mepbl NPeaOCTOPOXHOCTU
1.1 UHcbopmauusa o pykoBoacTBe MO IKCMyaTauum
BBepneHue MakcumanbHbIA ypoBeHb onacHocTu!
PykoBoacTBO No akcnnyartauumn, kKoTopoe AaéTcsi BMECTE C [aHHbIN cumBoOn o3HavaeTt onepaumu,
rOpPEerKou: HenpaBWbHOE BbINOMHEHNE KOTOPbIX NPUBEAET K
> £IBNAETCA HEOTHEMIIEMON U BAXKHOW YaCTbio USAENUSA U geemres - TTOPAKEHUHO 3NEKTPUYECKNM TOKOM co

HeoTAenMMo OT Hero. CnepoBaTenbHO, PYyKOBOACTBO CMepTenbHLIMU NOCNEACTBUSMMN.

OOMKHO OepexHO XpaHWUTbCs, 4YTOObl MOXHO 6bino

Mpouune cumBonbl

BCErA@ C HMM  NPOKOHCYNLTMPOBATLCS, W AOMKHO COXPAHEHVE MPUPOMBI

ocTaBaTbCs BMECTE C ropesikoi faxe npu eé nepenade @ N

ApYroMy BniazienbLy Wnn norb3osaTtento, MMbo B cryyae Hauhbii - camBon 06O3Ha4aeT  ykasaHua  no

nepeHoca Ha apyryto cuctemy. [Npu ero nospexaeHun E& SKCrrlyaraum - Malvibl,  HanpasneHHbie  Ha

Unu ytepe, obpaTUTeCb B CBOK CEPBUCHYIO CIyXOy,

COXpaHEHVEe OKpYXatoLLel cpeabl.
> [aHHbi cnucok 0603HaYaeT nepeyeHsb.

4yToGbl MOMYyYWUTb OPYro  3K3eMMsip  HACTOsALWEro
pykoBoAcTBa. Ucnonb3yemble coKpaleHus
» lNpegHasHayeHo ans KBanmmuumMpoBaHHbIX rn Maga
crneunanucros; Puc. (Fig.) PucyHok
» CoOepXUT BaXHY MHGOPMaUMIO M 3amMeyvyaHuss Mo CTp Crpanuua
TexHuke 6e30nacHOCTM MpM MOHTaXe, MyCKO-Hanagke, Pas;l:t Pasnen
3KcnyaTauum n TEXHUYECKOM 0BCIYy>XMBaHMMN FTOPESTKA. Ta6n. Tabnuua

CumBonbl, UCnonb3yeMble B PyKOBOACTBE

B HekoTOpbIX rmaBax AAHHONO PYKOBOACTBa NpuBEdEHbI
TpeyronbHble 3HadykyM, obosHadvarowme OMNACHOCTD.
Ypensinte um ocoboe BHUMaHME, MOCKONbKY — OHWU
0603HaYalT NOTEHUMAanLHO ONacHy onepaumio.

>

OBLUUE OMNACHOCTU
OnacHOCTb MOXET OTHOCUTBCS K OQHOMY U3 3 YpPOBHEW,
NepeyYnCreHHbIX HUXE:
MakcnMmanbHbI ypoBeHb onacHocTu!
OaHHbIl  cuMBON  O3HauyaeT  onepauuu,
HenpaBunbHoe BbINOMHEHNe KOTOPbIX
NpuBeAET K TSHKEMNbIM TpaBMaM, CMepTu Unm
oTpuLaTeNbHO CKaXeTCs Ha 300poBbe Yepes
6onbLUON Nepuos BpEMEHN.
HaHHbIl  cuMBON  O3HayaeT  onepauuu,
HernpaBWMbHOE BbINOMHEHNE KOTOPbIX MOXeT
NPUBECTU K TSXKENbIM TpaBMaM, CMepTU WUin
oTpuLaTeNbHO CKaXeTCH Ha 340poBbe Yepes
6onbLUION Nepuoa BpeMeHMU.
OaHHbIl  cuMBON  O3HauyaeT  onepauuu,
HenpaBWibHOE BbINOMHEHME KOTOPbIX MOXET
NPUBECTN K MOBPEXAEHWUIO MaLLUHbI W/unmn r
TpaBmam.

>

>

OMNACHOCTb

BHUMAHUE

OCTOPOXHO

1.2 FapaHTUA U OTBETCTBEHHOCTb

B MOMEHT nepBoro sanycka B akcnnyarauuo, y6eamtecs B TOM,

YTO ropersika He NOBPEXAEHa U NOSTHOCTbIO YKOMIMIEKTOBAHA.

HecobntofeHue WHCTPYKUMA, MPUBEOEHHBIX B

HacTosLeM pYyKOBOZACTBE, HebpexHas

JKCMnyaTaumsi, HenpaBUIbHbIA  MOHTaX U

BHeCeHVe 13MeHeHuin 6e3 paspeLleHnst BnekyT

3a coboii aHHYNMpPOBaHWe rapaHTUN Ha ropernky

CO CTOPOHbI MOCTaBLUMKa.

B 4acTHOCTM npaBo Ha rapaHTMiO W OTBETCTBEHHOCTb

OTMEHSIIOTCS, B CIly4ae NpUYMHEHVs yllepba 340poBbi0 Nogei

WM npeaMeTaM, ecnv AaHHbii yulepG BbI3BAaH OOHOW U3

cneayoLmnx NPUYKH:

> HenpaBunbHbIi MOHTaX, 3anyck B 9KCMiyaTauuio, cama
aKCnyaTaumsi U TexHu4eckoe oBCnyXmBaHue ropernku.

> HenpaBunbHas, owubodyHas W HepasyMHas 3KcnnyaTauus
rOperku.

> Mcnonb3oBaHne ropenkM C HEeucrnpaBHbIMU, HerpaBuIbHO
YCTaHOBMEHHbIMW  U/WMU  HepaboTaloLWMMK  YCTPOCTBaMU
3aLUMThI.

BHUMAHUE

MocTaBka 060pyAOBaHUSA U PYKOBOACTBA MO 3KCMIyaTauumu
Mpw nocTaBke 0GOpYAOBAHUS:

MocTaBLymk obopyaoBaHusi DOMmKeH npenocTaBnUTb
nonb3oBaTeN PYKOBOACTBO MO SKCMfyaTauuu, U [OOSKeH
npeaynpeauTb ero 0 TOM, YTO PYKOBOACTBO AOMMKHO XPaHUTBLCS
B TOM e [MOMEelleHun, B  KOTOPOM  YCTaHOBMEH
TennoreHeparop.

B pykoBoacTBe npuBedeHa cnegytowas nipopmaums:
CepuiHbIA HOMEP ropernkKy;

Agpec n Homep TenedoHa Gnmkanwero CepaucHoro LieHTpa.
MocTaBLWmK obopyaoBaHusi 0bs3aH noapo6Ho
NpouHOPMUPOBATL NOMbL30BATENS O:

- 3KCnnyaTauuy yCTaHOBKU

- O TEXHWYECKMX WCMbITAHUSIX, €CrM TakoBble Heobxoanmo

Oyner npoBecTM nepen  3anyckoM — OGOpyAOBaHWS B
aKcnnyaTaumio;
- O TEXHWYECKOM OOCMyXMBaHUM U O HeoBGXOoAMMOCTU

npoBepsATb 0GopyaoBaHKe, No KpaiHel Mepe, OAVH pa3s B rod.
OTa npoBepKa AOoMKHA OCYLLECTBNSATLCS KBANMMUUMPOBaHHbLIM
TEXHUKOM.

PekomeHayeTcs  nognucaTb  [OTOBOP Ha  TEXHWUYECKOE
obcnyxnBaHne ropenkm co cneumannanpoBaHHoOm
opraHusauuen.
» BmeluatenscTBo B KOHCTPYKLUIO ropernku
HEeYyNoNIHOMOYEHHbIX Ha TO NoAEN.
» YcTaHoBKa AOMNOMHUTENBHbIX KOMIMOHEHTOB, He

NPOLUEeALLNX TEXHUYECKNE UCNbITaHUA BMECTE C roperkown;
» MNopava Ha ropernky TonnuBa HECOOTBETCTBYIOLLEro Tuna.
» HevncnpaBHOCTb cucTeMbl Nogayv Tonnvea.

» JkcnnyaTauus ropenku nocne Toro, kak Gbina BbisiBNeHa

Kakas-nmbo owmbka u/vnm HemcnpaBHOCTb.

» HenpaBunbHO BbINOMHEHHbIA PEMOHT W/MNW KanuTanbHbIN

PEMOHT.
> MlameHeHWe Kamepbl CropaHusi 3a CYET YCTaHOBKM
BCTaBOK, NpenaTCTBYOLLNX npaBuIIbHOMY
pacnpocTpaHeHuio nnaMeHu, npeaycMoTpeHHOMY

KOHCTPYKUMEN ropenku.

» HepoctatouHbln 1M HeHagnexalimMi Hags3op W yxod 3a
KOMMOHEHTaMM1 roperku, fonblle Bcero noaBepXKEHHbIX
N3HOCY.

» Vlcnonb3oBaHne He opuriHanbHbiX KOMNoHeHToB RIELLO,
KaK 3anyacTen, Tak 1 akceccyapoB W1 OMNUUN.

» O06cToATeNnbLCTBa HENPEO4ONTMMON CUTbI.

dupma RIELLO Takke CcHuMMaeT C cebsA BCAKyH

OTBETCTBEHHOCTb MpPU HecobOnwaeHUM npennucaHumn,
npuBeAeHHbIX B HACTOsILLEM PYKOBOACTBE.



2 TexHMKa 6e30NacHOCTU U npegoTBpaweHne HeCcHaCTHbIX crniyyaeB

21 BctynneHue

lNopenku RIELLO cnpoekTupoBaHbl U U3roTOBMEHbl B COOTBETCTBUW C AeMCTBYIOLMMI cTaHAapTaMn 1 AMpPeKTUBamMm,
C NpUMeHeHVeM NpaBun TEXHUKN 6e30MacHOCTM U C YYETOM BCEX NOTEHLMATBHO OMacHbIX CUTYaLWA.

OpHako HeobXoaMMO YYMThbIBATb, YTO HEOCTOPOXKHOE M HEHaANEeXalllee UCNoMb3oBaHne A4aHHOro YCTPOWCTBA MOXET
MPUBECTU K CO3aHMNI0 OMAaCHbIX CUTYaLMiA CO CMepPTENbHbIM MCXOAOM A5 NOfb30BaTesNs Unv TPETbUX NN, a Takke K
BbIXOAy W3 CTPOS TFOperiku M MopuYM MpoYero MmyllecTBa. HeBHMMAaTENbHOCTb, W3MWLLIHSAS CaMOyBEPEeHHOCTb M
ycTanocTb 06CNyKMBaIOLLEro NnepcoHana MoryT ObiTb MPUYMHON HECYACTHOTO Cryyast.

PekomeHayeTcs yuntbiBaTh Cnegylowme samevaHms:

»openky paspeluaeTcsi WCMNonb3oBaTb TOMbKO MO HadHadeHuto. JIioboe p[pyroe MCNoOMb30BaHME CYUTAETCS
HenpaBuIbHbIM U, CNegoBaTenbHO, ONAacHbIM.
B yactHoCTM:
[openky MOXHO yCTaHaBnuBaTb Ha BOAAHbIE U NMAPOBbIE KOTMA, KOTMbl HA AUaTEPMUYECKOM Macne, U Ha NMpo4vmx
TennoreHepaTopax, YETKO onpeaenéHHbIX N3roToBUTENEM.
Tun 1 gaBneHne uCnornb3yemMoro TOMMMBa, HanpshkKeHne U 4actoTa B CEeTU IMEKTPONUTaHUSA, MUHUMAarbHbIA U
MakcuMMarnbHbIA pacxof, Ha KOTOpble OTperynupoBaHa roperka, paspexeHue B Kamepe CropaHusi, pasmepsbl
KaMmepbl CropaHusl, TemnepaTypa OKpy>KaloLllen cpedbl, OOJPKHbl COOTBETCTBOBAaTb [AaHHbIM, YKa3aHHbIM B
HaCTOsILLIEM PYKOBOACTBE.

> 3anpeLlyaeTca MOOEPHM3NPOBATL FOPESIKY C TEM, YTOObI UIBMEHUTL €€ XapaKTEPUCTUKN N Ha3HadYeHne.

» [openka gormkHa 3KCnIyaTMpoBaTbCsi B COOTBETCTBUM C NpaBuiaMmn TEXHUKM 6e30nacHOCTH.

»Ecnn BOopyr BO3HMKHYT MOMEXW, KOTOpble MOIMyT OTpuUaTeNnbHO ckasaTbCsl Ha 6esonacHocTM, HeobGxoamMmo
CBOEBPEMEHHO UX YCTPAHUTb.

» 3anpelaeTca OTKpbIBaTb WNN U3MEHATb KOMMOHEHTbl FOpPEenku, 3a WUCKIMIYEHMEM TeX, B OTHOLUEHUE KOTOPbIX
Heob6XoaMMO BbINOMHATL TEXHUYECKOE 0OCTyXMBAHME.

2.2 O6yueHune nepcoHana

Monb3oBaTenb — 3TO TOT YENoBeK, WMNU opraHusauus, unu dwmpma, Kotopas npuobpena obopymoBaHue Aans

NCMNOSb30BaHMs €ro No COOTBETCTBYHOLLIEMY Ha3HayeHuto. [onb3oBaTene oTBeYaEeT 3a obopyaoBaHme 1 3a obydeHue

Tex nogen, kotopble ¢ HAM ByayT paboTaTs.

Monb3oBaTtensb:

» 006s3yeTcss poBepATb 060pyaoBaHME  MCKITOUMUTENBHO  KBanMUUMPOBAHHLIM M cneunanbHO  00Yy4YeHHbIM
cneumnanucram.

» 0065a3aH npegnpvHMMaTh BCe HeobXxoOoumble Mepbl, HaMpaBfeHHble Ha TO, YTOObl HEYMONTHOMOYEHHbIE MOAN He
UMenu OocTyn K 06opyaoBaHUIO.

» 0O6asyetca OOmKkHbIM 06pa3oM nNponHGOpMUMpOBaTL CBOMX PaABOTHWKOB O MPUMEHEHUU U COBMOAEHUM npaBun
TexHukn 6esonacHocTu. [na JOCTMXKEHMS 3TOM uenu oH obsasyeTtca, 4to nobon, KTo B COOTBETCTBMM CO CBOMMMU
OOIMKHOCTHBIMM 005A3aHHOCTAMU JoMmkeH paboTtaTe ¢ obopydoBaHMeM, 3Han npaBuia aKcniyaTauMuM 1 npasuna
TEXHUKM 6e30NacHOCTMU.

» [lormkeH MHopMUpOBaTL 0OCHYXMBAIOLLYIO OpraHM3aumio nNpu OOHapY>XEHWU HEUCTNPaBHOCTEN WM HEMONagokK B
paboTe 3aWnUTHBLIX CUCTEM, @ TaKKe O MOTEHLMANbHO ONAaCHbIX CUTYaUMAX, ECITN TaKOBble BO3HMKHYT.

» PaboTHMKM Bcerga AOMKHbI MCMONb30BaTb HagnexalumMe cpeicTsa UHAMBUOYANbHOW 3aWwuThl, NPegyCMOTPEHHbIE
3aKoHOOATEeNbCTBOM M OOSPKHbI CleA0BaTh NPEANMCaHNSM HaCTOALWEro pykoBOACTBA.

» PaboTHUKM OOIMKHBI Y4UTBIBATb BCe NpeaynpeanTenbHblie HAagnmcu 1 CMMBOJIbI, HAHECEHHbIE Ha 060PYAOBaHNN.

» PaboTHMKM He JOIMKHbI N0 COBCTBEHHOW MHULMATUBE BbIMOMHATL T€ onepauun n paboTbl, KOTOPbIE HE HAXOASTCS B
NX KOMMeTeHL MU,

» PaboTHukn 065a3aHbl coobLlaTh BbILIECTOSAWMUM COTPYAHMKAM O BcexX npobnemax U OonacHbIX CUTyauusix, ecriv
TaKoBbl€ BO3HMKHYT.

»YcTaHoBKa 3anyacter ApYrMx MapoK WM M3MEHeHMEe KOHCTPYKUMMK, ecriv TakoBble OyayT BbINOSIHEHbI, MOryT
N3MEHUTb XapakTepUCTUKM 0OOpyLoBaHMS W, CriedoBaTenibHO, OTpUUATENbHO ckasaTbCs Ha ©Ge3onacHoCTU npu
pabote. MoatoMy 3aBof M3roTOBUTENb CHUMAET C cebsi BCSAKYHO OTBETCTBEHHOCTb 3a Ntobow yuwiepb, KOTOopbIn
MOXET ObITb MPUYMHEH B pe3yrbTaTe UCMONb30BAaHNS HEOPUTMHANBbHBLIX YacTen.



3 TexHU4YecKoe onucaHue ropernku

3.1 O6o3HauYeHue ropenok

—Cepusa : R

[Tonnueo: S

L
LS
N

[MNpupogHbIv ra3
[un3enbHoe Tonnmeo

[n3enbHoe/NpyUpoAHbIV ras

Masyt

—{ Pasmep

— IPerynupoBsanune: E

EV
M
p

OneKkTpoHHOE perynuposaHne

OneKTpoHHOE perynupoBaHue (C MHBEPTOPOM)
MexaHnyeckoe perynmpoBaHue (3KCLEHTPUK)
MponopumnoHanbHbIN KnanaH Bo3ayx/ra3

BbiGpoc BpeaHbIX BELLECTB:

Mz
BLU
MX
MX

Knacc 1 EN 267 (gu3.tonnmeo) — EN676 (ras)
Knacc 2 EN 267 (am3.tonnueo) — EN676 (ras)
Knacc 3 EN 267 (am3.tonnmeo) — EN676 (ras)
Knacc 2 EN 267 (am3.tonnveo)

Knacc 3 EN 676 (ras)

—IFonoBka ropernku: TC

TL

CraHpa PTHasA rofioBka
[OnuHHas ronoska

Crctema KOHTPOSS NaMeHu:
FS1: CtaHgapTHas (1 octaHoBKa kaxable 24 yaca)
FS2: HenpepbiBHas paboTta (1 ocTaHOBKa Kaxable 72 Yaca)

HanpsixeHne nutaHna cuctems:

3/400/50 3N/400B/50rL
3/230/50 3/230B/500y
3/400-230/50 3N/400B-230B / 50 I'y

Llens
ynpasneHus

230/50-60 230B/50-60 I'y
110/50-60 110B/50-60I'y,

R | s

| 100 |

| Mz | TC

FS1 |

3/400/50

| 230/50/60 |

BA30OBOE OEO3HAYEHUE

PACLUMPEHHOE OBO3HAYEHUE

3.2 Cnucok nMmerowmxca moaeneu

O6o3HavyeHue HanpsikeHue ApTukyn

RS 70/M TC 3 ~400/230B - 50y, 3789600 - 3789610
RS 70/M TL 3 ~400/230B - 50y, 3789601 - 3789611
RS 100/M TC 3 ~400/230B - 50y, 3789700 - 3789710
RS 100/M TL 3 ~400/230B - 50y, 3789701 - 3789711
RS 130/M MZ TC 3 ~400/230B - 50y, 3789800 - 3789810
RS 130/M MZ TL 3 ~400/230B - 50y, 3789801 - 3789811

3.3 Kareropum ropenkum — ctpaHbl Ha3Ha4YeHus

CTPAHA HA3HAYEHUSA TUN TA3A
AT-CH-CZ-DK-EE-ES-FI-GB-GR-HU-IEIS- oE
IT-LT-LV-NO-PT-SE-SI-SK-TR
NL 12L
FR 12Er
DE I2ELL
BE I2E(R)B
LU-PL 12E




3.4 TexHU4YeCKUe XxapaKTepuUCcTUKn

MOJEINb RS 70/M RS 100/M RS 130/M MZ RS 70/M RS 100/M RS 130/M MZ
T™n 828T1 829T1 830T1 828T80 829T80 830T80
MOLLIHOCTb (3 MakcumarbHas kBT 470 - 930 700 — 1340 920 - 1600 470 - 930 700 — 1340 920 - 1600

Mkan/vac 404 — 800 602 — 1152 791 — 1376 404 — 800 602 — 1152 791 — 1376

MUHUMarbHas kBT 150 150 240 150 150 240

Mkan/yac 129 129 206 129 129 206
TONNUBO MNPUPOOHbIN FA3: G20 — G23 — G25
- AABNEHNE NPy MakcmansHoun mBap 129-17,9 | 114-171 | 11,7-168 | 129-179 | 11,4-171 | 11,7-16,8
MOLLHOCTU (5 ra3: G20/G25
pabora o [MonepemeHHO (MV1H. 1 OCTaHOBKa Yepes Kaxable 24 yaca)
cTaHOapTHOE NpUMeHeHve KoTnbl: BogorperiHble, NnapoBble, Ha AMaTtepMUYEcKoM macne
TemnepaTypa B NoOMeLLeHUn °C 0-40
TemrnepaTypa Bo3gyxa ropeHus °C makc 60
anekTponuTaHve 3 ~400B/230B 1N ~230B +/-10% 50 'y, 3~460B/230B 1N ~230B +/-10% 60 I'y,

(cmoTpu MMasy 3.2) (cmoTpu MMasy 3.2)
anekTpoasuraTenb BEHTUNSATOPA 06/MVUH 2800 2800 2800 3400 3400 3400
(macnopTHble AaHHbIE) BonbT 220/240 - 220/240 - 220/240 - 208/230 - 208/230 - 208/230 -
380/415 380/415 380/415 380/460 380/460 380/460
kBT 1,1 1,5 2,2 1,1 1,8 2,2
paboumnn Tok A 48-28 59-34 88-51 4.7-27 74-43 85-49
NyCKOBOW TOK A 33-19 48 — 28 68 — 39 28-16 43 -25 64 — 37
TpaHcdhopmaTop posxura V1-Vv2 230 B-1x8 kB
1112 1A-20mA
noTpebnsiemasi anekTpuyeckas KBT MaKc 14 18 2.6 14 21 2.6
MOLLHOCTb
CTeneHb 3alunThbl IP 44
cooTBeTcTBMNE anpektmBam CE 89/336 — 98/37 — 73/23 — 90/396 — 98/37 — 2006/95 — 2004/108
LIyM (3, nBA 75 77 78,5 75 77 78,5
S — knacc 2 (EN 676) CE - - B npovecce - - -
knacc 1 (EN 676) CE B npouecce B npouecce - - - -
(1) Mpw cneayowmx ycnoeusx: TemnepaTypa okpyxatowlen cpegpl 20°C — TemnepaTtypa rasa 15°C — AtmocdepHoe aasnexne 1013 mbap -

BbicoTa Hag ypoBHeM Mopsi O MeTpoB

()
©)

MaKCMManbHOW MOLLIHOCTU.

[asneHuve rasa Ha mydTe (16) (puc. 5) npyu HyNneBom AaBneHUN B KaMepe CropaHusl, MOLLHOCTb ropenkv MakcMManbHasi.
3BykoBOe [AaBneHue ObiNno u3MepeHo B nabopatopuy Ha 3aBofde W3roToBuTene, ropenka paboTanma Ha UCMbITaTENbHOM KOTME npu

35 Bec ropenku

Bec ropenku ¢ ynakoBkow ykasaH B Tabnuue.
Mopgenb Kr
RS 70/M 70
RS 100/M 73
RS 130/M MZ 76
3.6 MabapuTHble pa3mepbl

D078

i

Puc. 1

FaGapuTHble pa3Mepbl rperiky npuBedeHbl Ha pUcyHke 2.

YuntbiBaite TO O0OOCTOATENLCTBO,
eé HeobXxooMMO OTKPbITb,

ronoBku

ropersnku,

3aHI0K0 YacCTb NO HanpaBAKLWUM.

FabapuTHble pasmepbl OTKPLITON ropenku — 3To pas3mep .

RS 70/M
RS 100/M
RS 130/M MZ

A B
511 296
527 312
553 338

yto Ansa

c D E
215 555 840
215 555 840
215 555 840

(1)FonoBa ropenku: KopoTkasi — AJIMHHas

npoBepku
oTKaTuB

F )

250-385
250-385
280-415

L F
M
L I3)
- ]
_ e I i
SN AN ) U=t =
=
\E J o
— — ¥
E
| - D731
G H 11 L M
179 430 1161-1296 214 134
179 430 1161-1296 214 134
189 430 1161-1296 214 134

Puc. 2
N (o]
221 2"
221 2"
221 2"



3.7 Paboune gnanasoHbl

RS 70/M RS 100/M
8 10 12
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Mkar/da 100 200 300 400 500 600 700 800 Mkan/d 200 400 600 800 1000 1200
BT 100 200 300 400 500 600 700 800 900 BT 200 400 600 800 1000 1200 1400
RS 130/M MZ
MAKCUMAINbHAAA  MOLWIHOCTb  BbiGupaetcs  BHyTpu
o 12 p - obnactv Ha A Ha rpaduke.
= | e
2 g0 — = MUHUMAINBbHAA MOLLUHOCTb He pomkHa ObiTb MeHblue,
g=3s // \\ YeM MUHMMarnbHbIVA Npeaen Ha rpaduke:
el pd AN
I IV AN .
sz, 7 A N BHumMmaHume:
=3 5 // AN PABOYAA OBJIACTb 6bina nonydeHa npu Temnepartype
é G \I okpyxatowenn cpegbl 20°C n atmocdepHom pasrneHun 1013
g 0 J mbap (npnbnuantensHo 0 METPOB HaZ yPOBHEM MOPS), FONoBKa
-2 oTperynupoBaHa kak onucaHo B rnase 4.6.

Mean/y 200 400 600 800 1000 1200 1400

KBT 200 400 600 800 1000 1200 1400 1600

Puc. 3
O6nactu npvMeHeHWst ObINM MOMyYeHbl Ha

s 40 50 60 80 100 crneunarnbHbIX UCMNbITATENbHbLIX KOTNax, B

= 6 COOTBETCTBUM CO cTaHgapTom EN 676.

I 5 Ha pucyHke 4 padHbl guameTp M OnvHa

§ ; Kamepbl CropaHnsa BO BpeMS UCMbITaHUN.

G ) le [ LLH

5 ey Mpumep:

o L MouHocTb 756 kBT (650 Mkan/yac):

2 1 m=0,23 |/ JunameTp 60 cm

s o5 [nuHa 2 meTpa

< 100 2 3 45 1000 2 3 45000 Mcal/h

:':[ 1(|)o ‘ Zw ‘ 3'4‘5'“"'1"(')'00 : Zw : 3 Izltltlsooo " CoeguHeHne ropernka-koTen He co3gact
npobnem, ecnu koten cepTMdUUMPOBaH Mo
€BPOMNEenNCcKMM cTaHaapTam.

Puc. 4

Ecnu e pa3mepbl kamepbl CropaHusi ropenku
nnm neym [OBONBHO 3HaYUUTENBHO
OTNNYAOTCS OT 3HAYeHW, NMPUBEAEHHBbIX Ha
pUCyHKke 4, TO peKoMeHOyeTCsl BbINOMHUTL
npeaBapuTenbHbIE NPOBEPKU.



3.8 KoMnoHeHTbI ropenku

1 l'onosa ropernku

2 JneKTpoa po3xura

3 BVHT perynupoBku ronosbl ropenku

4 Pene MmakcMmarbHOro AaBrneHus rasa

5 CepBogpuvraTtens, ynpasrstownii POCCENbHOW 3aCnOHKON
rasa, W, 4epe3 Kymnayok C WU3MEHsIEMbIM npocpunem,
BO3YLUHOW 3aCMOHKOMN.
Korma ropenka ocTaHOBReHa, BO3AyllHas 3acrioHKa
MOSTHOCTBIO 3aKpbITa, YTOObI CBECTU K MUHMMYMY TEMIOBbIE
noTepu KOTNa, Bbi3BaHHble TArOMW B AblMOXOAe, KOTopasi
3acacblBaeT BO3[yX 4epe3 BcacblBawWui naTpybok
BEHTUNATOPA.

6 Pasbém-uTekep Ha NpoBoae AaTyMKka MoHU3auum

7 Yanuantenu ansa Hanpasnsaowmx (15)

8 lMyckaTtenb gBuratens n pene TeNoBON 3aluUTbl C KHOMKOM
nepesanycka

9 MNepexkntoyaTtenb AnNA NepeknoYeHns:
ABTOMaATUYECKUIA PEXUM paboTbl — Py4HOI pexum paboTbl
— BblknoyeHo
KHonka gns:
YBenuueHns-yMeHbLLIEHNUS MOLLHOCTH

10 KnemmHasi konoaka ans aneKTpu4eckux noakoyeHnn

3.9 Komnnekrauusa

[opernka noctaBnsieTcsa B CeAyoLwen KOMMEKTauum:

» ®naHeu 4ns rasoBon pamnbl

» MNpoknagka dnadua

» 4 BUHTa ons kpenneHuns dnadua: M8 x 25

» Yanuuutenu (7) ana Hanpasnstowmx (15): Tonbko mogenu TL

11 KabenbHble CanbHUKN AN SMEKTPUYECKUX MOAKMHOYEHWN,
BbINOMHSAEMbIX MOHTa)XHOIN OpraHu3auuen
12 AstomaTt ropeHusi (brnok ynpaBneHus)) CO CBETOBbIM

WHOMKaTOPOM,  CUTHanuaupylowmm o6  aBapuiiHoi
OCTaHOBKE, W KHOMKOW nepesanycka Mocne Takow
OCTaHOBKM

13 Masok nnameHu

14 Pene gaBneHns Bo3ayxa (anddepeHumnansHoro Tuna)

15 Hanpasnswowme AnS OTKPbIBAHWUA FOPEnku 1 MNpoBEPKM
ronossbl

16 WTtyuep Aona 3amepa OaBneHUs rasa M BUHT KpenneHus
ronosbl

17 WTtyuep Anga 3amepa AaBrieHnsi Bo3ayxa

18 [laTymK KOHTPOMS HanM4ns nnameHn

19 3acnoHka Bo3gyxa

20 Bxog Bo3gyxa B BEHTUMSTOP

21 BuHTbI AN KpenneHnst BeHTUNATopa K Mygte

22 TpybonpoBoa nofayum rasa

23 [IpoccenbHbl KnanaH rasa

24 ®dnaHew NS KpenneHus Ha KoTén

25 luck ctabunmsaumu nnameHun (nognopHas wainba)

26 MNnowagka Ans ycraHoBkK perynatopa MowHoct RWF 40

» TennoBow akpaH

» 4 BUHTa ANs KpenneHus cnaHua ropenku Ha kotén: M12
x 35

» PykoBOACTBO MO 3Kcnnyataumm

» Kartanor 3anyacten

Puc. 5



3.10 Bbrnok ynpaBneHUs COOTHOLIEHUEM BO3AyX/TONNMBO (aBTOMAT ropeHusl)

BctynneHue

Bnok ynpaBneHus cooTHoweHuem Bo3ayx/ra3 RMG/M 88.62..., koTopbii
CTaBMUTCS Ha ropernku cepum RS, crnyxut Ans nycka v ynpaslieHusi ra3oBbiMu
BEHTUMATOPHBLIMW ropenkaMm ¢ MOAYNALUNOHHBIM PEXUMOM paboTbl.

Bnok cooTBeTCTBYET CriedyloWwunm cTaHaapTaMm:

- TexHn4yeckuii ctaHgapT EN676 (razoBble ropernku)

- TexHnuyeckuii ctaHgaptT EN298 (rasosas apmatypa)

OMNACHOCTb

Bce onepauun no MOHTaxy, TEXHMYECKOMY OBCMyXMBaHWIO U
AEMOHTaXy AOIKHbI BbIMOMHATLCS TOMBKO TOrAa, Koraa ropernka
oTCOeAMHEHa OT CETU ANEKTPONUTaHuS.

Ona Toro u4tobbl He noBpeAuTb MpeaMeTbl He MPUYMHUTB
TpaBMbl MIOAAM, HEe OTKpbIBaWTe W HE MoAEepHWU3Mpyirte Gnok
ynpasneHus.

BHUMAHUE

Bbriok ynpasneHua AOJDKEeH MOHTUPOBATbLCA
KBANUMUUNPOBAHHLIMKM  TEXHMKaAMK, B COOTBETCTBUM CO
CTaHOapTamMmu n npegnncaHnamm AGVICTByIOLIJ,eFO
3aKoHoaaTenbCcTBa.

TexHUYecKue xapakTepucTuKu

Puc. 6

AneKTpuyeckoe nuraHue

Mep.Tok 220...240B -15% / +10%

YacToTa

50/60 I'y +/-6%

BHyTpeHHUIA NNaBKuUil NpegoXpaHUTenb

T6,3H250V

PaGoTa HMXXe HOMUHaNbLHOro 3Ha4YeHus ANEeKTPpn4eCcKoro nuTaHusa

MwuHumanbHoe pa6oqee 3Ha4vYeHne npu nageHnn HanpaxeHua
SNEKTPONNUTaHNA HMXxe HOMUHarIbHOro 3Ha4yeHnda (I'IOpOF OTKJ'II'OLIeHI/IFI)

MpumepHo 160 B nep.Tok

MwuHumaneHoe pa60qee 3Ha4YeHne npu yBenn4eHnn HanpaxeHna
NeKTponuTaHna B CTOPOHY HOMUHAI1IbHOIo 3Ha4eHund (nopor BKJ'HOHeHVIﬂ)

MpumepHo 175 B nep.Tok

MakcumanbHas Harpy3ka Ha KOHTaKTax:

Bbixon aBapuun
HomuHanbHoe anekTponuMTaHue
MakcmanbHbIA TOK

230 B, 50/60 Ny, nepem.ToK
05A

[onycTtumas anvHa npoBoAoB

TepmocTtaTt

Pene naBneHust Bozgyxa

CPI

Pene paBneHus rasa
[Natymk nnamexmn
YCTPONCTBO AMCTAHLMOHHOIO nepesanycka nocrne 6110KMpoBKU

Makc. 20 m npu 100 n®/m
Makc. 1 m npu 100 nd/m
Makc. 1 m npu 100 nd/m
Makc. 20 m npu 100 nd/m
Makc. 1 m

Makc. 20 m npy 100 nd/m

MowmeHT 3aTarmBaHms BuHToB M4

Makc. 0,8 Hm

3.11 CepBOMOTOpbI

CepBogsuratenb ynpasnsieT ApOCCENbHOM 3aCfIOHKOW rasa, u
OOHOBPEMEHHO C JTUM, Yepe3 Kyrnavyok C W3MEHSEMbIM
npodunem, ApoccenbHON 3acnoHkon Bosgyxa. Cepsogsurartens
nosopaynsaetcd Ha 130 3a 42 cekyHAbl.

BHUMAHUE

Kynauok |

He u3meHsiiTe 3aBOACKYH HacTpoWKy 5
KyNaykoB cepBoABUraTerns; NpoBepsiTe
TONbKO, 4TOGbl OHM Haxogunucb B
cneaymoLUX NONOXEHUSAX:

:130°

OorpaHuyMBaeT BpalleHne B CTOPOHY MakCMmyMma.

Korga ropenka paboTtaeT  Ha MakcuMManbHOM MOLLHOCTH,
ApoccenbHas 3acrfoHKa rasa [OfKHa OKasaTbCsl MONHOCTbIO
OTKpbITOM: 90°.

Kynauox I

:0°

orpaHu4MBaeT BpalleHne B CTOPOHY MUHMMYMa.
Mpu norawweHHo ropernke Bo3AyLUHAsA 3acrioHka 1 ApoccenbHas
3acnoHka rasa AormkHbl ObITb 3aKpbIThl: 0°.

Kynauok IlI
Perynupyet
MOLLHOCTb.

Kynauok- V

165°
MONoXeHNne npu  po3KUre U MUHMMAIbHYHO

1 )XECTKO coeamHeH ¢ kynadkom lll.

10
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4 MoHTax

4.1 3ame4vaHuA No TexXHUKe 6Ge30MacHoOCTU npu MOHTaxe

[locne Toro kak 30Ha, rae AOSKHa yCTaHaBMBaTbCA roperka, 6y,u,eT TWAaTerlbHO O4YuLleHa, U 6yJJ,ET obecneyeHo HOpMarbHOe
ocBelleHne nomMeLleHnsa, nepexoanTte K MOHTaxXxy.

Bce onepaunn No MOHTaXy, TEXHNYECKOMY O6CJ'Iy>KMBaHVI}O N AEMOHTaXy OOJDKHbI BbIMOJIHATLCA TOJIbKO nocne
OTKIO4YeHUA SHGKTpMHeCKOVI ceTun.
ONACHOCTb

FopenKy OOJDKHbl  yCTaHaBnMBaTb KBaJ'II/I(*)VILl,IApOBaHHbIe cneunannucTtbl B COOTBETCTBUMM C YKas3aHUAMMU,
npueeeHHbIMM B HacCToAlleM pykoBoACTBE WM B COOTBETCTBMM CO CTaHgapTamMu w  npegnncaHnaMin
BHUMAHUE D.GVICTByIOLIJ,GFO 3aKoHOoOaTesnbCTBa.

4.2 MNepemelyeHne
Fopem(a B YyNaKoBKe YCTaHOBJIEHa Ha ,D,epeBﬂHHbIVI nogAoH, NO3TOMY roOperiky B ynakoBke MOXHO nepemMmellatb C NMoMoLlbio
Tenexku gna eesponogaoHoB UM C MOMOLLBIO BUITOYHOIO Norpys34yunka.

Onepaunn nNo nepemeLLeHNio roperiku MOryT okas3aTbCsl OYeHb OMacHbIMU, €CMKW BbIMOMHATL UX 6e3 A0MmKHOro
BHUMaHWA: ydanuTe MOCTOPOHHUX, MNPOBEPbTE WCMPaBHOCTbL W COOTBETCTBME WCMOSMb3yeMblX CPEACTB
nepemeLleHus.

Momunmo atoro HeobxoamMmo ybeanTbCs, YTO 30Ha BbINOMHEHNSA paboT cBO6OAHa U MMEIDTCSt 4OCTaTOUHbIe 3a30pbl,
TO eCTb AaHHasi 30Ha cBobogHa 1 6esonacHa 1 B Hell MOXHO BbICTPO NepemellaTbCsi B criydyae nageHnsi roperku.
Mpu nepemeLLeHnn rpy3a AepXxuTe ero Ha BbicoTe He 6onee 20-25 cm OT 3emnu.

Mocne nepemelleHnst ropenkv Nobnmke K 30He YCTaHOBKM, NPaBUITbHO CHYUMUTE OCTaTKU YNakoBKK, OTCOPTUPOBaB
Mycop no Tuny Matepuana.

OCTOPOXHO _ [pex e Yem npuctynaTtb K yCTaHOBKE, TLLATENbHO OYMCTUTE 30HY, NPeAHa3HaYEHHYI0 NS MOHTaXa ropersnku.

BHUMAHUE

4.3 MpepBapuTenbHble MPOBEPKU

MpoBepka nocTaBKn
Mocne Toro kak BCs ynakoBka OyaeT cHsiTa, NMpoBepbTe LENOCTHOCTb coaepxumoro. B criydyae comHeHus He

HadnHanTe 3KCnlyaTaunto ropenkm n 06paTI/ITer K MOCTaBLLUKY.
OCTOPOXHO

Henb3s ocTaBnsiTb B HEOXPaHAEMOM MECTE 3MEMEHTbI YNaKOBKM (OEPEBSIHHbINA LMK UMM KAPTOHHAsi KOPOOKa,
reo3au, MeTannuuyeckme ckobbl, NMacTUKOBbIE MELUKM W Tak fanee), MOCKOMbKYy OHW MpeacTaBnsioT

E& noTeHUManbHbId MCTOYHUK OMAcHOCTM M 3arps3HeHus. Wx Heobxogumo cobpaTb M nepeHecTu B MeCTO,
crneyunansHoO npegHasHadYeHHoe AN AaHHOW Lenu.

MpoBepka xapakTepuCcTUK Fropenku RBL. | A | B | c
MpoBepbTe WUAEHTUMDUKALMOHHYIO Tabnuyky ropenku, Ha D I E [ F
KOTOpOW NpuBedeHbl crieaytolne faHHbIe: GAS-KAASU G H

> mMogesnb (CcMoTpu no3. A Ha puc. 8) v Tun ropenku (B); GAZ-AEPIO G H

» 3aKoaMpoBaHHbIV rof Beinycka (C) | ‘ |_37§f5LLngS,]'§é%NR)
» cepunHbin Homep (D)

e
» notpebnsemas anekrpuyeckas MowHocTb (F) CE o085

> TUMbl VCTONb3YEMOro rasa U COOTBETCTBYMLLEe OaBneHue D773 Puc. 8

nogaeaemoro rasa (G)

» OaHHble O MWHUManbHO W MaKCUMMarnbHO BO3MOXHON
moLyHocTu ropenku (H) (CmoTpu paboumnin ananasoH)
BHumaHue. MOLHOCTb FOpenkn AOMKHa HaxoAUTLCA BHYTPU
paboyero gManasoHa KoTna.

» KaTeropuun annapara / cTpaHbl HagHaveHus (1)

Mpu HapylweHnW, yoaneHun, oTCyTCTBMU U NPOYUX
nedekrax MAEHTNUKALMOHHOMN Tabnn4kn
ropenky Henb3si GyaeT TOYHO pacnosHaTtb, YTO

BHUMAHME npuBedE€T K npobrnemam npu MOHTaxe MU
TEXHUYECKOM 0BCIyXXMBaHMN.
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4.4 Pabou4ee nonoxeHue

[openka moxeT paboTaTtb, TOMbKO €CrvM OHa YyCTaHOBIEeHa B
nonoxexHun 1, 2, 3 u 4.

MpepnoytutTensHee yctaHaBnuBaTh rOpPenky B MOMoXeHuu 1,
MOCKOSIbKY ~TOMbKO B 3TOM  MOJSIOXKEHUM  TeXHUYEecKoe
oGcnyXvnBaHme ropenikv MOXHO BbIMOMHATE Tak, Kak OnmMcaHo
Janee B HacTosiLeM pykoBoacTBe. [1pu ycTaHOBKe ropernku B
nonoxeHun 2, 3 n 4 oHa Bcé paBHo byaeT paboTtaTb, HO OyaeT
He Tak ygoOHO BbLINOMHATL TEeXHWYeckoe obGcnyXuBaHue u

NpOBEpPKY rONOBKY rOpenku. 07738 W
YcTaHoBKa ropenku B 0OOM APYroM MOSOXEHUN MOXET Puc 9
oTpuuatenbHO ckasaTbCs Ha eé paboTte. YcraHoBka B
nonoxeHun 5 3anpelyeHa no TexHuke 6e3onacHoOCTy.
4.5 KpenneHue ropenku Ha KOTén
MoaroToBka KoTna o
MNMoaroToBka oTBepcTUI BO chnaHue KoTna é‘? & — \g(
MpoceBepnute oTBEpPCTUS BO ornaHue KOoTna, KOTOPbIN 3akpblBaeT KamMepy CropaHus, / m V1B
Kak nokasaHo Ha pucyHke 10. PacnonoxeHue oTBepcTuii ¢ pe3bbon MOXHO pa3mMeTuTb —>( )<—V
C NMOMOLLbIO TENSIOBOrO 3KpaHa, KOTOPbIA BXOAUT B KOMIMIIEKT MOCTaBKM FOPEku. \ w y
° Q
MM A B c “x S —- C

RS 70/M 185 275-325 M 12 -

RS 100/M 185 275-325 M 12

RS 130/M MZ 185 275-325 M 12 Puc. 10

OnuHa ronoBbl

OnvHa ronoBbl nogbupaeTcss B COOTBETCTBUM C
pekomMmeHgaumamun npounseogunTena Kotna, HO B
nobom cnyvyae oHa JomkHa ObiTb Oonblie, yem
TOonwuHa AaBepubl KOTna, BKJ1HO4adA TONWHWHY
OrHeynopHOro MaTepuarna.

[nvHa ronoesbl L ykasaHa B criegytoLlen Tabnumue.

lonoBa KopoTkas OJIMHHasA
RS 70/M 250 mm 385 Mm
RS 100/M 250 mm 385 mMm
RS 130/M MZ 280 mm 415 mm

[na KOTMoB, y KOTOPbIX AbIMOBbIE ra3bl MPOXOAAT
cnepean (15) wnAM  C  WMHBEPCUOHHOW  TOMKOW,
yctaHoBute  3awmty  (13) w©3  OrHeymopHoro
mMaTepwvana mexgy OrHeyrnopHoW 3awmTton kotna (14)
n ronosow (12).
[OaHHaa  3awmTHas
npensaTcTBOBaTh
pucyHoK 11.

Ha KoTnbl, nepegHas 4acTb KOTOPbIX OXnaxpaeTcs
BOOON, He TpebyeTca CTaBWTb  OFHEYMOPHYO
npoknagky (13) — (14), ecnu Tonbko 3TO He TpebyeT
npounsBoauTENb KOTNa.

npoknagka  He
BbIHUMAHWIO  FOMOBbI.

JorKHa
CwmoTtpm

12



KpenneHune ropenku Ha koten

Mpexge 4em KpenuTb ropernky Ha KOTEn, 4yepel 0TBepCTue B rosyioBe ropersiku npoeepbTe, npaBuiibHO N YCTaHOBN1E€HbI AaT4YUK U

anekTpog. MNMpaBunbHOE NX NOSOXEeHUe NoKasaHo Ha pUCyHkKe 12

OATHNK ONEKTPOA

3 mm

Puc. 12

sa
m |

Ecnu okasanocb, YTO 3NeKTPoA UMM AaTyMK CTOSIT HENpPaBWUIbHO, OTBUHTUTE BUHT (1) (pUCYHOK 13), BbIHbTE BHYTPEHHIOK YacTb

ronosbl (2) (pycyHoK 13) n oTperynupymnTe Ux nosnoxeHue.

He noBopauuBaiiTe AaTumK, @ OCTaBbTe €ro TakK, Kak NMoka3aHo Ha pucyHke 14. Ecnv oH ByaeT HaxoauTbes psfioM C 3MEKTPOLAOM
po3xura, ycunutens 6roka ynpasneHus (aBToMarta ropeHus) MOXeT BbIATW U3 CTPOSI.

Mocne aToro cHMMUTE ronoBy ropenku (pucyHok 11) cnegyrowmm obpasom:

— ocnabbte 4 BuHTa (3) U CHUMUTE KOXYX (1);
— oTcoeanHuTe wapHup (7) oT rpagympoBaHHOro cektopa (8);
— CHUMUTE BUHTHI (2) ¢ Hanpasnsowmx (5);

— OTBWHTUTe [Ba BUHTA (4) U COBUHbTE ropenky Hasad BAOMb Hanpasnsawowmx (5) Ha paccTosiHue NpmMbnmanTensHo 100 Mu;

— O0TcoeauHWUTe npoBoAa AaTyuKa U anekTpoaga MoHU3aLUnn, nocrne Yero NoSIHOCTbD CHUMKUTE Fopesiky C HanpasnArLmnX.

lMocne BbLINOMHEHWsI OaHHOW onepauun, ecnu B TakKoOBOM
BO3HUKHET HeobxoaumocTb, 3akpenuTte dnaHey (11) (pucyHok
11) Ha chnaHue KoTna, YCTaHOBWMB W30NUpYHLWMA 3kpaH (9)
(pucyHoK 11), KOTOpPbIN BXOAWUT B KOMMNIEKT NOCTaBKMU.
Mcnonb3yiite 4 BWHTa, BXoOAWME B KOMMIEKT MOCTaBKW.
MomeHT 3aTskkm  3TMX  BMHTOB paBeH 35-40 H*m.
MpenBapuTensHo 3awmTnTe pesboy cneumansHbIMU
npogyKkramu, sawuiaowumm eé oT 3agupoB.

CoeavHeHne KOTEN-ropenka [OOIMKHO OblTb repMEeTUYHbIM:
nocne 3anycka (cmotpyu masy 5.3) ybegutecb B TOM, 4TO
ObIMOBbIE rasbl BbIXOOAT B MOMELLEHME.

13
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4.6 PerynupoBkKa rornoBbl roperku

Ha aTom 3Tane MOHTaxa ronoBka ropenku 3akpenneHa Ha
KOTre, Kak nokasaHo Ha pucyHke (13).

Ha paHHoM 3Tane ygo6HO MpoOM3BECTW perynupoBKY FOMOBbI
ropenku, KoTopasi 3aBUCUT TOMbKO OT  MakcuMarbHOW
MOLLHOCTK, KOTOPYIO OHa AOIMKHa pa3BMBaTh.

WmeeTcst ABE perynupoBKy rofioBbl FOPEsIKU:
> perynvpoBka BO3ayxa;
> perynvpoBka rasa;

PerynupoBka Bo3ayxa
MoBepHUTE BUHT (2), Noka HykHas BaM pucka He coBnageT C
nepegHen NoBepxHOCTbLIO draHua (1).

BaxHoe 3ameyvaHue

[Ona Toro 4TOGbLI YMPOCTUTL  PErynupoBKy,
ocnabete BWHT (3) (Puc. 14), BbinonHute
perynvpoBkKy, NOCre Yero 3aTsaHuTe ero.

OCTOPOXHO

PerynupoBka rasa

OcnabbTe BUHTHI (4) U noBepHUTe 3axumHoe konbuo (5) Tak,
4YTOObI HYy>XHasi BaM pucka coBnana co ctpenkoi (3) (Puc.14).
3aTtaHuTte 3 BuHTa (4).

Mpumep:

RS 70/M, mowHocTb ropenku = 600 Mkan/yac.

M3 rpadwmka 16 BMOHO, YTO ANS OaHHOMW  MOLUHOCTM,
HeobXoAMMO YCTaHOBUTL PEryrnMpoOBKY BO3dyXa U PeryrmpoBKy
rasa Ha pucky 4.

3AMEYAHUE

Ha rpaduke nokasaHa onTumanbHasi HacTpowka Ans TUMOB
KOTNOB,  COOTBETCTBYWLUNX  PUCYHKY  4.peKOMeHOyeMble
HacTpoku MOXHO OyaeT W3MeHWTb BO BpeMsi  MyCKo-
Hanagou4HbIx pabor.
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Mo OKOHYaHUW PEryrIMPOBKY FONTIOBKU FOPESKM:

» ycTaHoBWTE ropernky obpaTHO Ha Hanpasnsowue (3) u NpUABUHbBTE €€ Ha paccTosiHMe NpubnuanTensHo 100 Mm
OT coeauHuTenbHOW MydThl (4) — ropenka AOoMmKHa HaxOAUTbCS B TakOM MOSIOXEHWM, KaK NMoKa3aHO Ha PUCYHKe
11,

BCTaBbTE Ha MECTO MPOBOA AaTyMka M NPOBOA 3MeKTpOoAa, Nocrne Yero CABUHbTE ropenky Ao MydTbl, ropernka
OKa)XXeTCH B NOSOXEHNN, KaK NoKkas3aHo Ha PUCyHKe 17;

npucoeguHNTE WTyLEep pene MakcumarnbHOro aBrneHus rasa;

BcTtaBbTe 6onThl (2) obpaTHO B Hanpasnsowwue (3);

3akpenuTe ropernky Ha coegnHuTensHon mydTe ¢ 6ontos (1).

HapeHbTe wapHup (7) obpaTHO Ha rpagyMpoBaHHEIN cekTop (6).

YVVVYV V¥V

B MOMeHT 3akpblBaHUSA ropenku BAOMb ABYX HanpasfsowmX, PeKoOMeHOyeTCs akKypaTHO MOTAHYTb
Hapy>y MpoBOA BbICOKOTO HampshkeHwe W NpoBOA AaTumka obHapyXeHWs nnameHw, Tak 4Tobbl OHM
OCTOPOXHO  GpIfin crierka HaTAHYTbIMM.

Puc. 17
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4.7 MoHTax rasoBoi pamnbl

>

Pamna npoxogut ucnbitTaHust no ctaHgaptam EN 676 v nocraensetcs
OTAENbHO OT rOpesikM B COOTBETCTBME CO CBOMMW KOAAMM, yKa3aHHbIMU
B NpunoxeHun B.

Pamna MOXeT NpUCOEAUHSATBCS Kak creBa, Tak WM Chpaea, Kak Bam
ynoGHee, CMOTPY pUCYHOK 18.

[a3oBas pamna npucoeauHseTcsa Kk natpybky rasa (1) (pucyHok 18) c
nomowbo dnaHua (2), npoknagku (3) n 6onToB (4), KOTOPblE BXOOAT B
KOMMMEKT NOCTaBKN rOpesiku.

SﬂeKTpOMarHVITHbIe KnanaHbl rasa pAOfmXKHbl HaXoAUTbCA KaK MOXHO
6nuxe K ropernke anda Toro, YTOObI ras aocTturan rofoBbl ropeniku 3a
6e3onacHoe BpeMs 3 CeKyHAbI.

Yb6egutecb B TOM, 4TO MakcumanbHoe HeobxoauMmoe [aBrieHVe Ha
ropenke HaxoguTCa BHYTPU [OuanasoHa HaCTpOWKW  perynatopa
AasneHns (LBET NPYXWHb).

PerynupoBka rasoBoi pamnbl OnucaHa B MHCTPYKUUM,
KoTopasi UAET BMeCTe C HeW.

BHUMAHUE

= D3735

Puc. 19

MoTepu AaBneHUs Ha NMHKUM NoZdayn rasa ykasasbl B [Mpunoxenum C.

16

1 — TpybonpoBog nogayu ras

2 — py4YHOWN BEHTUIb

3 — aHTMBMOpaLMOHHas BCTaBka

4 — MaHOMETP C KHOMOYHbLIM BEHTUIEM

5 — cpunbTp
6A — MynbTMONOK «c pe3bbon», BKMYaeT B
cebs:

— PUNBLTP (CMEHHbIN)
— NpeaoxXpaHnUTenbHbIN KnanaH
— pabouuit knanaH
— perynaTtop AaBneHus

6B — mynbTMONOK «C cbraHuems», BKM4YaeT B
cebs:
— NpeaoXpaHnUTEnbHbIN KnanaH
— pabouun knanaH
— perynatop AaBneHus

7 — pene MMHMMarnbHOro AaBrieHns rasa

8 — YCTPOWCTBO KOHTPONS repMeTUYHOCTU
KnanaHoB rasa. B cooTBeTCTBMM CO
ctraHgaptom EN 676, agnd ropenok c
MakcumMarnbHOW MoLlHoCcTblo 6ornee 1200
kBT obsisaTenbHO OOMmMKEH MPoOU3BOAUTLCS
KOHTPOSb repMEeTUYHOCTH.

9 — npoknagka

10 - npoknagka, Bxogswasi B KOMMMEKT
NOCTaBKW ropesnku

11 — gpoccenbHas 3acrnoHka angd

perynmpoBaHusa nogayum rasa
12 — pene MakcMmanbHOro AaereHus rasa
13 — aganTep rasoBas pamna — roperka

P1 — naBneHue Ha rofioBe ropenku

P2 — paBneHue nepen knanaHamu/
perynsitopomMm

P3 — naBneHune nepen punstpom

L — rasoBas pamna, noctaBndeTca oTaenbHo, B

COOTBETCTBMM C KOOOM, YyKasaHHbIM B
MpunoxeHun B
L1 — wyacTb KOHTypa, KoOTOopas [OrkHa

BbIMOMHATLCA MOHTa)XHOW OopraHu3aumnen.



4.8 AnekTpuyeckne NoaknYeHUsA
3ame4vaHunA no 6e30MacHOCTU INEKTPUYECKNX KOMMOHEHTOB

> Mpy BbINONHEHUN 3MEKTPUYECKUX NOAKIIOYEHUN, HeobXoANMO OTKIIOUUTL ANeKTpuyeckoe nnuTaHme.

»  HeobxoamMmo BbINOMHATbL 3MEKTpUYECKne NOAKIIYEHUS B COOTBETCTBMMU CO CTaHgapTamu, AeWCTBYOLWMMU B
TOW CTpaHe, rae ycTaHaBnuBaeTcs ropenka. lNoakmioYeHns OOMKHbl OCYLLECTBRATLCH KBannuUMpoBaHHbIMU
TexHnkamu. CMOTpUM aneKkTpuyeckue cxembl, NpuBeaéHHbIe B MNpunoxeHun A.

> dupma RIELLO cHumaeT ¢ cebs BCSKy0 OTBETCTBEHHOCTb M3 U3MEHEHMUS UM MOAKIHYEHMS, OTNMYaloLLmMecs
OT TeX, YTO M300paXkeHbl Ha ANEKTPUYECKUX CXEMAX.

>  Ybeoutecb B TOM, YTO SNIEKTPUYECKOE MUTaHME TOpesikiM COOTBETCTBYET TeM NapameTpam, KOTopble ykasaHbl
Ha MOEHTUMMKALMOHHON Tabnunyke, 1 B HacTosILLeM pykoBoacTBe. CMOTPY PUCYHOK 8.

> He nepenytante ¢asy u HenTpanb MNpu BbINOIHEHUN 3MIEKTPUYECKOrO MNOAKNIOYEHUs nuTaHus. B cnyyvae
OLWMBKM NpOmN3oNAET aBapuiiHas OCTaHOBKA M3-3a Hey4a4yHOWN MOMbITKU pO3Xura.

> lMopenkn RS 70-100-130/M cepTudmUmMpOBaHbl ANs NPEepbLIBUCTOrO pexunma paboTbl. ITO 03HAYaeT, YTo «no
npasunam» OHW AOIMKHbI OCTaHaBMMBATLCA, MO KpanHen mepe, 1 pa3 kaxaple 24 yaca, Ytobbl 6ok ynpaBneHus
(aBTOMaT ropeHus)) BbLIMOMHUA NpoLeaypy CamMOAUArHOCTMKM npu  nycke. OObIMHO OCTaHOBKA rOpPerikv
obecneunBaeTca TepmocTatom/pene gasneHns kotna. Ecnm a1o He Tak, Heobxogumo nocneposaTtenbHo K IN
MOAKMIOYNTL BbIKNOYaTENb C TaliMepoMm, KoTopbln OygeT ocTaHaBnuBaTb ropernky, no kpaviHen mepe, 1 pas
Kaxgble 24 yaca. CMOTpPU anekTpuyeckne cxemMbl, NoKa3aHHbIE B MPUMOXeHUN A.

onAchocTe > Onektpuyeckasi 6esonacHocTb ropenku Byaet obecrnedyeHa TOMbKO B TOM Cryyae, KOrga OHa npaBuiibHO
rnoaKmioyeHa K [OeicTByloWen cucTeMe 3a3eMIieHusi, peann3oBaHHOW B COOTBETCTBMM C AEVCTBYHOLWMMM
cTtaHgapTamun. Heobxogumo npoBepuTb 3TO BaxHenwee TpeboBaHue no GesonacHocTu. B cnyyae comHeHus,
obpaTuTechb K YNorHOMOYEHHbIM TEXHUKaM OS5 NPoBeAeHWs TLaTenbHOW NpoBepKku anekTpoobopynoBaHus. He
ncnonb3ynTe Tpybbl ra3a B ka4ecTBe 3a3eMIeHNS ANEKTPUYECKNX YCTPOMCTB.

> aﬂeKTpOI'IpOBO,EI,Ka OOJKHA ObITh paccymMTaHa Ha MakCuMalribHyH n0Tpe6n;|emy|o MOLLHOCTb ropersiku, KoTopas
yKa3aHa Ha MAEHTUUKALMOHHOM Tabnmyke ¢ TEXHUYECKUMM XapakTepuctmkaMmm U B HacTodALleM pyKoBOACTBeE. B
YaCTHOCTU y6e/:|,14Ter B TOM, 4YTO Ce4YeHne npoBoaoB COOTBETCTBYET ﬂOTpe6ﬂﬂeMOVI MOLLHOCTW ropernku.

»  [pu NOAKIOYEHUN TNABHOM NNHUM NUTAHWS TOPESKWU OT ANEKTPUYECKON CEeTU, NpuaepKMBaiTeCh Creayowmx
npasun:
—  He ncnonb3yite nepexogHuku, TPOMHWUKK, YANMHUTENM;
— YcTaHOBWUTE BbIKMOYATENb Ha BCE Monca C pasMblkaHUEM MeXAy KOHTakTaMu He MeHee 3 MM, B
COOTBETCTBUW C NPEANUCaHNAMMN AeNCTBYOLMX HOPMATMBOB Mo 6e30nacHOCTY.

> He kacanTecb ropenku, HaMOYEHHbIMWN NN BRAXHBIMU YacTaMKU Tena n/vnn ctos Ha nony rosfibiMmm Horamu.
> He TaHWTe 3a anekTpuyeckne nposoaa.

Ecnu koxyx ewé He CHAT, CHUMUTE €ero W BbINOMHUTE A
ANeKTpu4eckue  MNoAKMYeHus B COOTBETCTBUM  C
ANEKTPUHECKUMUN CXEMaMM, NPUBEOEHHBIMU B NMPUNOXEHUN
A.

Wcnonb3yiite rubkne npoBoga B COOTBETCTBUM  CO
craHgaptom EN 60 335-1.

Bce npoBoga, npucoeanHaemble K roperke, nponyckKkakTcA
yepes kabenbHble canbHUKN.

CwmoTpu pucyHok 20.

KabenbHble canbHUKM MOXHO MCMOMb3oBaTb MO-pasHOMY.
B kayecTBe npumepa npvBOAMM OAHY M3 BO3MOXHbIX
KOMOUWHaLUWI:

1 - TpéxdasHoe aneKkTponuTaHue

2 — OpHodhasHoe anekTponuTaHue

3 — KnanaHbl rasa

4— Pene paBneHus rasa WM YCTPOMUCTBO KOHTPONS
repMeTUYHOCTM KranaHoB

5— Pa3spewatowme curHanbl/ycTponcTea 3awmnbl

6 — CBoboOAHbIN

Puc. 20
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4.9 HacTtpouka pene TennoBou 3awWuThbl

Pene TennoBoi 3aluTbl CRYXWUT ANS TOro, 4TODObl COXpaHWTb [ABurateflb OT TOBPEXAEHUS B Ccrydyae peskoro pocTa
noTpebnsemMoro Toka Uy Npy nponagaHuM ogHo U3 gas.

Mpu HacTpolike cMOTpUTe Tabnuuy, NPUBEAEHHYIO Ha 3neKTpuyeckoi cxeme Ne5 B MpunoxeHuu A.

Ecnv MuHMManbHoe 3HayeHue LiKanbl perie TennoBoW 3aliMTbl MPeBbIAeT MNOTPeGnseMblii TOK, yKasaHHbIM Ha LWWMbaMKe
ABuraterns, ero 3awmTa Bcé paBHo obecneynsaeTcs. ATO NPOUCXOAUT, KOrAa HanpsPkeHne nuTaHus geuratens pasHo 400 BonbT.

[nsa Toro 4To6bl BEPHYTH perne TEMMOBOW 3aLUUTbl B UCXOOHOE COCTOsIHME nocne cpabaTtbiBaHUs, HaXMUTE KHOMKY (1) nokasaHHyto
Ha pucyHke 21.

Puc. 21

Mutanue 3 chasbl ~ 400/ 230 B — 50Ny

Mogenn RS 70-100-130/M BbIXogAT € 3aBoAa, HACTPOEHHbIMY Ha nNuTaHne 400 BOMbT.

Ecnu nutaHne 230 BonbT, M3MEHWUTE NOAKMOYEeHne ABUraTens (BMecTo 3Be3fbl — TPEYroribHUK), a Takke HaCTPONKy
pene TENOBOW 3aLUNTbI.

18



5 MNMycko-Hanagka, HacTpourka n paboTa ropenku
51 3ameuyaHus no 6e3onacHoOCTH npu nepBOM 3anycCKe ropefnkum
MepBbI 3anyck ropenku DOImKeH MpoBepbTe, npaBunbHO nu  paboTaloT
OCYLLECTBNATLCS KBanMOUUMPOBaHHbIMU YCTPOWCTBA pEerynupoBaHns, ynpasneHus u
BHUMAHUE  cneyunanuctamum, B COOTBETCTBUMU c BHUMAHVE  3311|1TbI.
WHCTPYKUMAMMW, MPUBEAEHHBIMU B HACTOALEM
pPyKOBOACTBE U B COOTBETCTBMM CO CTaHAapTamu
" npeanucaHnsamm OeNCTBYIOLLErO
3aKoHOZaTeNbCTBA.
5.2 Onepauvwl, BblMOJIHAeMbIle nepen nepBbiM MNYCKOM ropesrku
Y6enutecb B TOM, 4TO npeanpuaTve NocTaBLiMK rasa BbIMOMHWAO BCe onepauuy No NpoayBKe nuTalowen NMHUW, yaanus,
TakuM o6pa3om, BO3ayX Unu MHEPTHbIE rasbl, NPUCYTCTBYIOLIME B TpybonpoBoaax.
» MegneHHO OTKPOWNTE pyYHble BEHTUN, YCTAHOBIIEHHbIE Nepe ra3oBov pamron.
» YcraHoBUTE pene MrMHMMarnbHOro AaeneHuns rasa (Puc. 22) Ha Havano Likansl.
» YcTaHoBuUTE pene MakcumanbHoro aasneHus rasa (Puc. 23) Ha koHel, WKanbl.
» YcraHoBuTe perne aasnexHus Bosgyxa (Puc. 24) Ha Hayano wwikanbl.

Pene MymHumanbHOro gaeneHuns rasa Pene makcumanbHOro gaBneHuns rasa

Puc. 22

» lNpoBepbTe AaBrneHVWe nodayn rasa, NpucoeavHuB
MaHoMeTp K wTyuepy gasneHus (1) (puc. 25) Ha
pere MWHMManbHOrO AaBfEHUsI rasa: OHO OOIDKHO
OblTb  HWXKE, YeM MakcumanbHO [[OonycTumoe
AaBneHne Ha BXOAE rasoBoW pamnbl, ykazaHHOe Ha
LWMNbAMKE C TEXHUYECKMMU XapaKTEPUCTUKaAMW.

Cnuwikom BbICOKOE AaBrieHMe rasa
MOXeT MoBpeAuTb  KOMMOHEHTbI

OMACHOCTE  razoBOM paMnbl U NpuUBECTU K
B3pbIBY.

» Bbinyctnte BO3gyx u3 TpybonpoBoga rasoBoW

pamnbl, MNPUCOEAMHMB MIAcCTUKOBYH TPYOKy K
wryuepy pgasneHus (1) (puc. 25) Ha pene
MUWHMMAaIbHOro AaBneHUs rasa.

» lMpucoeaunHnTe napannenbHO OBYM

3NEeKTPOMarHUTHbIM KnanaHam rasa [Be Iamnoyku
Unu TecTtep, 4YTOObl MPOBEPUTH MOMEHT Mo4auu
HanpsKeHWs.
B pnaHHOM onepauun HeT HeobxoauMMmoCTW, ecnv Ha
KaXgoM U3 [OBYX 9NEKTPOMarHWTHbIX KrnanaHoB
UMeeTCs1 CBETOBOM MHAMKATOP, CUTHANM3NpYyHLLUA O
HanM4mMmn 3ANEeKTPUHECKOro HanpsXXeHns.

Puc. 23

Puc. 24

Pene naBnexuns sBosayxa

Puc. 25

Mpexpe Yem BKNOYaTb roperiky, peKOMeHAyeTCA OTperynmpoBaTh rasoBylo pamny Takum o6pasom, YTobbl
PO3XUT MPOUCXOAMN NPU MaKCMManbHO 6e30MnacHbIX YCIOBUSX, TO €CTb NpPU HeOONbLIOM pacxoge rasa.

BHUMAHUE
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5.3 Myck ropenku

MopawnTte ANeKTpuyeckoe nnTaHne ropernku, 3aMKHYB
BblIKINKO4YaTeslb Ha WuTe KoTna.
3aMKkHUTe KOHTaKTbl TepmocTaToB/pene naBneHuna n

nepeseanTe BbIKMOYATENb, MOKa3aHHbI Ha PUCYHKe 27, B
nonoxeHmne «MAN>».

Mo namnoykam unM C MOMOLLbI TEeCTepoB,
NpUcoeanNHEHHbIX K 3MNEKTPOMArHUTHbIM
KrmanaHam, unm no cBeTOBbIM MHAMKATOpaM Ha
camMmx 3MEKTPOMArHUTHbIX KnanaHax
NMpoBepbTe OTCYTCTBME HA HUX HaMPsSHKEHUS.
Ecnn nokasbliBaeTcs HanuuuMe HanpshxkeHus,
HemMeAneHHO  OCTaHOBUTE  FOpefiky U
NpOBEPbTE SNEKTPUYECKUE COEAMHEHMSI.

OMNACHOCTb

Kak Tonbko ropenka 3anycTUTCs, NpoBepbTe HarpasfieHne
BpalleHne Kpbiib4aTKu BEHTUNATOPA Yepes rMas3okK niiaMmeHn.

Puc. 26

5.4 PO3XWUr ropernku

Mocne BbINOMHEHMS BbILWEONUCAHHBIX MNPOUEAYP, [OOMKEH
NPOU30NTM PO3XKUI ropenku. Ecnu xxe aeuratenb 3anyckaercs,
HO nnamsi He nosiBNsieTcs WM Gnok ynpaeneHus (asTomat
rOpeHns) nNpou3BOAWUT aBapuiHYI0 OCTaHOBKY, HaXmuTe
KHOMKy cbpoca aBapuu Ha Ornoke ynpaBreHus U NoaoxauTe,
noka roperka BHOBb HE MOMbITAETCS NPON3BECTN POIXKNT.

Ecnu po3xura Bce-Takv He NPOUCXOAMUT, 3TO MOXET O3HayaThb,
YTO ra3 He TMOCTynaeT K TrOfoBe T[Openku B TeuveHue
6e3onacHoro oTpeska BpemeHu B 3 cekyHabl. B atom cnyyae
yBENWUYbTE NOAavy rasa npu posxure.

MocTynneHne rasa B COEOUHUTENbHYHD MYyQPTYy MOXHO
onpeaennuTb N0 MaHOMETPY.

Mocne TOro, Kkak npom3owern
OKOHYaTerNbHOW HaCTPOWKE rOpernku.

po3Xur, nepengute K

5.5 PerynupoBka ropesnku

[ns Toro 4tobbl HAaCTPOMTL rOpesnkKy onTumarnbHbIM 06pa3om,
Heob6XxoAMMO  MpPOM3BECTM  aHanM3  ObIMOBbIX  ras3oB,
BbIXOAALLMX U3 KOTMA MOCne CropaHus.

OTperynupynTte B crieaytoLLen nocnefoBaTenbHOCTH:
MoLHOCTb Npy po3xure

MakcumarnbHyo MOLLHOCTb

MUWHUManbHY MOLLHOCTb

MpoMexXyTOUYHY0 MOLLHOCTb MEXAY ABYMS NpeabliayLyMmm
Pene paBnenusi Bo3ayxa

Pene makcumanbHOro gaeneHus rasa

Pene MuHumansHoro gaesneHus rasa

YVVVVVVYY

MowHocTb ropenku

B cooTtBeTCcTBMM CO cTaHaapTom EN 676.

[operkun ¢ MakcMarnbHOW MOLHOCTLIO A0 120 kBT

Poaxur moxeT npoucxoguTb NPV MakcumarnbHOM paboyen
MOLLIHOCTH.

Mpumep:

» MakcumanbHas paboyasi MoLHocTb: 120 kBT

» MakcumansHas MOWHOCTbL Npu po3xure: 120 kBT

[opernkn ¢ MakcManbHoW MOLLHOCTLIO 6onee 120 kBT

Posxur gomkeH npoMcxoauTb NMpU MOLLHOCTU, MEHbLUEN, YeM

MakcuMmarnbHas paboyas MOLLHOCTb.

Ecnn MmowHocTb npu posxure He npesbiwaeTt 120 kBT, TO He

TpebyeTcs BbINOMHATL HUKAKNX pacyéToB. Ecnu e MolHOCTb

npu poaxwure npesbiwaeT 120 kBT, cTaHaapT npyBA3bIBaeT 3TO

3HayeHue k 6e3onacHoMy BpeMeHu “ts” Ha Grioke yrnpaBneHust

(aBTOMaTe ropeHus).

CpenHsa MOLLHOCTb, pasBuBaemas 3a Bpems 6esonacHoCTH,

OOMKHa ObITb MeHbLUE NGO paBHa:

Ans ts = 3¢ MOLWHOCTb NpW po3xure OorkHa ObiTb He Gonee

1/3 makcmmarnbHol paboyen MOLLHOCTH.

Mpumep:

MakcrumanbHas paboyas MowHocTe coctaBnsieT 450 kBT.

MoLLHOCTb Npu po3xure AomkHa ObITb MeHbLUe unu pasHa 150

KBT npnts=3c.

[nsi Toro 4To6bl M3MEPUTL MOLLHOCTb NPU PO3XKUTre:

» OtcoegunuTe wWTekep-pa3bém (6) (Puc. 5) Ha npoBoge
JaTyuka noHmsaumu (ropenka nponssBenér poxur, a nocne
6e3onacHoro BpeMeHW Mpou3oMaET €€  aBapuiiHas
OCTaHoBKa);

» BbinonHute noapsa 10 po3xuros;

» Ha cyéTtumke NpoYUTMTE KONMMYECTBO COXOKEHHOTO rasa:

OTO KONMUYECTBO AOIMKHO ObITb MEHbLUE UMM PaBHO YeM
nonyyaemoe no criegywoulen popmyrne, ang ts=3c:

Qa (MakcMMarnbHbIN pacxoq ropernku) X n X ts

Vo= 3600
Vg: 06bEM rasa, NoAaHHbIN BO BPEMS BbIMONHEHNS 9TUX
pPO3Xu1ros (HM3)
Qa: pacxog npu posxure (HM3/qac)
n: KonmMyecTBo po3xuros (10)

ts: 6e3onacHoe Bpems (C)

Mpumep ans rasza G20 (9,45 KBT-qac/HM3):

MowHocte npu  posxure coctaenser 150 kBT, u4TtO
cooTBeTcTBYET 15.87 HM3/uac.

Mocne 10 po3xuros, 3a KOTOpbIM criegyeT OnokupoBka,
KONMYEeCTBO rasa, CUYMTAHHOE Ha CYETYMKEe, [OOMMKHO ObITb
MEHbLLE UM PaBHO YeMm:

15,87 x 10x 3

_ 3
3600 =0,132 Hm

Vg=

MakcumanbHasa MOLWHOCTb

MakcumanbHas MoOLWHOCTb BblOMpaeTca BHYyTpu paboyero
AnanasoHa, n306paxEHHOro Ha cTpaHuue 7.

B npegbigywiem  onucaHMM  Mbl  OCTaBUNM  rOpersky
paboTaloliein Ha MUHMManNbHOW MOLLHOCTU. Tenepb HaXxmuTe
KHOMKY (2) (pucyHOK 27) B MOMOXeEHUe «yBenMyeHne
MOLLHOCTM» W yOepXuBaWTe ee HaxaTon A0 Tex Mop, mnoka

cepBoasuraTesib He  OTKpOEeT BO3AYLUHYKO 3acCliIOHKy WU
OpoccenbHbIN KnanaH rasa.

1 2

AUT A

OFF

MAN v -

D791 Puc. 27
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PerynupoBka rasa
M3mepbTe pacxopn rasa Ha CHETYMKE.

lMpMepHoe 3HayeHne MOXHO nonyuuTtb K3 Tabnuubl,
npuBeaEHHOM Ha cTpaHuue 38. [Ins aToro cumMtanTe gaBneHue
rasa Ha maHomeTpe, nokasaHHOM Ha pucyHke 30 Ha cTpaHuue
21, n cnegynTe MHCTPYKUMSAM, NPpUBEAEHHBIM Ha CTpaHuue 38.
— Ecnn HeobxoamMmo yMeHbLNTb pacxod, CHU3bTe AasfieHve
rasa Ha BbIxoge perynaropa AaBreHusi, a ecrny OHO yXe Ha
MUHUMYMe, 3aKpONTe HEMHOIO PerynupoBoYHbIN KnanaH VR.
— Ecnn HeobxoanmMo yBenuuuTb pacxofd, MoBbICbTE AaBMeHve
rasa Ha BbIXofie perynsaropa.
Perynuposka sBosgyxa
M3ameHnte npodunb
nosopayunsas BUHTbI (7).
- ANA yBenuyeHus pacxofa Bo3dyxa 3aTarnsavite BUHTbI
- AN yMeHbLUeHUst pacxofa ocnabnanTte BUHTLI.

aKkcueHTpuka (4) (pucyHok  28),

MuHumanbHass MOLWHOCTb

MuvHuManbHass MoOLWHOCTL BblOMpaeTcss BHyTpU pabodyero

AnanasoHa, n3obpaxx&HHOro Ha cTpaHuue 7.

Haxxmute kHomky (2) (PUCYHOK 27), «yMEHbLUEHNE MOLLHOCTU»,

W yOepXumBanTe ee HaxaTomn 40 Tex nop, noka cepsoasuraTenb

He 3aKpoeT BO3AYLUHYH 3aCrOHKy W OPOCCENbHYH 3aCrOoHKY

rasa o 65° (3To 3aBoackasi HacTpoika).

PerynupoBka rasa

M3mepbTe pacxoq rasa no cHeTUuKy.

- eCcnu Bbl XOTUTE YMEHbLUUTb pacxod, HEMHOro yMeHbLuuTe
yron kynadka Il (puc. 29), penas  Hebonblwne
nocrnegoBaTternbHble NepemMeLLeHmns, TO eCTb HaYHWUTe OT yrna
65°, 3aTem nepenanTe k 63°, 61° 1 Tak ganee...

- ecnn Xe Bbl XOTUTE YBENUYUTbL €ro pacxopd, YyTb-4yTb
HaXXMWUTE KHOMKY «yBENMYeHne MowHocTu» (2) (puc. 27)
(oTKpOMTE QOpocCenbHyl 3acnoHky rasa Ha 10-15°) wu
yBenu4ybTe yron kynadka Il (Puc. 29), genas HeGonblune
nocnegosaTernbHble NepeMeLLeHnsi, TO eCTb HaYHWUTe OT yrna
65°, 3aTemM nepenanTte K 67°, 69° 1 Tak ganee...
3aTeM HaXXMUTE KHOMKY «yYMEHbLLEHNE MOLLHOCTW», BEPHUTE
cepBoaBuratenb B nonoxeHue, COOTBETCTBYIOLLEE
MUHMManNbHOMY OTKPbIBaHWMIO U U3MepbTe pacxop rasa.

3AMEYAHUE

CepBopguratenb cam HacTPOWUTCA NPV PerynupoBke Kynadka

Ill, Tonbko Korga ero yron ymeHbllaetcd. Ecnn ke yron

Kynayka HeobXoouMMO yBENWYWUTb, CHavana yBenu4ybTe Yron

cepBoABUraTenst KHOMKOW «yBENMYEeHUEe MOLLHOCTM», 3aTem

yBenu4ybTe yron kynadka lll, a notom BepHuUTe cepsoasuraTenb

B MOMOXeHne, COOTBETCTBYOLEEe MUHUManbHOW MOLLHOCTU C

MOMOLLbID  KHOMKW  «YMEHblUEeHWe  MoLWHOoCcTu».  Ecnu

Heobxogumo  oTperynupoBatb  kyrmadok Ill,  ocobeHHo

HebomMblUME W3MEHEHUS, MOXHO MCMONb30BaTb CreLuanbHbIN

kntoy (10).

PerynupoBka Bo3gyxa

[MocTeneHHO nameHsnTe HayanbHbIM NPOdUNb 3KCLEHTPUKa (4),

nosopaunBas BuWHTblI (5). Crtapaiitecb He noBopayuBaTb

nepBbli BMHT: OT 3TOr0 BMHTa 3aBWUCUT MOMHOE 3akpblTue

BO34YLLUHOW 3aCMOHKM.

npOME)KyTO'-IHbIe npou3BoanTesibHOCTU

PerynupoBka rasa

He TpebyeTcs H1kakon perynmpoBku

PerynupoBka Bosayxa

UyTb-4yTb HAXMUTE KHOMKY «yBENMYEHMEe MOLLHOCTU» (2) (puc.
27), cepsogBuraTtenb OOIMKEH MOBEPHYTLCH MPUMEPHO Ha 15°.
OTperynupynte BWMHTbI Tak, 4TOObl [OBUTECA ONTUMAnNbHOrO
ropeHus. lNpogomkanTe Taknum >xe obpas3om co creyoLmmm
BuHTamn. Cnegute 3a Tem, 4TOObl NPOUNb 3KCLEHTpUKA
N3MEHSANCA MMaBHO.

MMoracute ropenky c nomoLibio Bbikmoyatena (1) (Puc. 27),
nonoxexnne OFF, oTtcoeguHuTe  aKCUEHTpuK (4) oOT
cepBoaBuratens, Ans 3TOr0 HaXMuTe U nepeseuTe BNpaBo
KHOMKY (3) u, BPY4YHYIO MOBEPHYB HECKONbKO pa3 Bnepeg u
Haszag 9kcueHTpuk (4), ybeoutecb B TOM, 4YTO OH
NnoBOpa4MBaETCA MANKO U He 3aefaer.

CHoBa cuenute 3KCUEHTpWK (4) n cepsogsuraTenb, CMeCTUB
BINEBO KHOMKY (2).

Mo BO3MOXHOCTM CTapalTecb He TporaTb BWHTbI Ha KOHLAX
3KCLIEHTPUKA, KOTopble ObiMM OTpEerynMpoBaHbl paHee, npu
HacTporKe OTKPbITUS 3aClOHKM Ha MaKkCUMarbHOW W Ha
MUWHMMAaIbHOW MOLLHOCTSIX.

Mocne oOKoOHYaHUsI perynMpoBKM 3adUKCUPYNTE SKCLEHTPUK
BUHTamu (6).

3AMEYAHUE

Mocrne okoHuaHus  perynuposkn  MAKCUMAINBHOM  —
MUHUMAJIbBHOW — MPOMEXXYTOYHOW mowHocTeil, BHOBb
npoBepbTe PO3XKUI: LIYM [AOMKeH OblTb Takom e, Kak U
nocregytowen pabdote. Ecnm xe ropenka 6ynet pabotaTtb C
nynbcaumen, yMeHbLUMTE MOLLHOCTL MPU PO3XKUre.

cepsoasuraternb
cepBoaBuraternb 1) — 9KCUEHTPUK )4: cuenneHbl
cepBoaBuraTenb 1) — 9KCLEHTPUK )4: pacuensieHbl
3KCLIEHTPUK C M3MEHsiEMbIM Npodunem
BVHTbI AN UBMEHEHUS1 Ha4anbHOro y4actka npoduns
BUHTbI AN51 (PUKCMPOBAHUS PerynmpoBKu
BUHTbI A1 U3MEHEHUS1 KOHEYHOro yyacTka npoduns
rpagyvpoBaHHbI CEKTOpP APOCCENbHOM 3aCMNOHKM rasa
cTpernka rpagympoBaHHOro cekropa 8

0 kv Ansa perynuposku kynavka |l

P OoOO~NOUAWNE

Puc. 28

Puc. 29
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Pene paBneHus Bosagyxa

BbinonHsiTe HAaCTPOKNKy pene AaBneHus Bo3ayxa nocne Toro,
KaK Bbl OCYLLECTBUTE BCE MPOYNE PEryNMPOBKN FOpPENKn npu
3TOM pene AaBneHust Bo3ayxa AOMMKHO ObITb YCTaHOBMNEHO Ha
Hayano Lwkansl (pucyHok 30).

Bo Bpems paboTbl ropenksm Ha MUHUMANbHOW MOLLHOCTH,
YCTAHOBUTE ra3oaHanu3aTop B AbIMOXOA, 3aTeéM HayHuTe
MeANeHHO 3aKpbiBaTb OTBEPCTME Ha BXxOo4e BoO3dyxa B
BEHTUNATOP (Hampumep, KapTOHKOW) [0 Tex mnop, Moka
cogepxaHne CO He npeBbICUT 3HadYeHne 100 ppm.

3aTemMm MefnieHHO MNOBOpaYMBalTE crieunarnbHy Ppyyky Mo
4YacoBOW CTpesike, Noka He NPou3onaeT GIIOKUPOBKU FOPENKH.
[Mocne aTOro 3anoMHWUTE 3HAyYeHWe Ha rpagynpoBaHHON
lwKane, Ha KOTOpOe MokasbiBaeT CTpernka, obpalleHHas
BBepXx. EWE pa3 noBepHUTE py4ky MO 4YacOBOW CTpernke A0
Tex Mnop, MNoKa 3Ha4yeHue, OTMEYEHHOe nepen 9STMM Ha
rpagyvupoBaHHON  LUKane, He CoBMagEéT CO  CTPEnKoW,
obpalyéHHoM BHM3. 3a Cc4Y€T aToro OyaeT yuuTbIBATHCS
rmctepesunc (CABWr) pene AaBneHus, NpeacTaBneHHbIN B BUae
6enoii 30Hbl Ha cuHeM OoHe, 3aKMYEHHOW Mexay ABYyMS
cTpenkamu.

Tenepb npoBepbTe, NPaBUbHO N 3anycKaeTcs roperka.
Ecnu cHoBa npon3ongér OnokMpoBKa rOpenku, noBepHUTE
PYy4YKy HEMHOrO NPOTMB YACOBOW CTPESIKN.

Mpu BbINOMHEHUN 3TUX OMEpaLUii MOXHO BOCMONb30BATLCS
MaHOMETPOM ANsi U3MepeHUs AaBneHns BO3ayxa.

Ha pucyHke 30 nokasaHo, Kak NprcoeauHATb MaHOMETP.

B craHgapTHOW KkoHdWrypaumm pene [AaBrneHust BoO3ayxa
NPUCOEAMHSIETCS AN U3MEepeHUst abCconTHOrO AaBMeHUs.
O6paTuTe BHMMaHWe Ha TO, YTO TPOMHWK He BXOAUT B
KOMMMEKT MOCTaBkW. B HEKOTOpPbIX YCTAHOBKaxX C CUJIbHbIM
paspsikeHWeM, Takoe TMOAKIMYEeHne pene [aBleHus He
nossonseTr emy cpabaTbiBatb. B 3Tom cnyyae Heobxoanmo
NPUCOEANHNTL pene AasneHus ans n3MepeHus
anddepeHunanbHOro AaBneHusl, CoeanHNB BTOPOW TpyOKom
pene AaBneHus BO3dyxa U OTBEpPCTME BcacblBaHWsi BO3ayxa
Ha BeHTUnsaTope. B 3TOoM cnyyae MaHOMETp Takke
HeobXxoaAMMO npucoeauHUTL Takum o6pas3omM, YTOObl OH
N3MepSan pasHuUy AaBneHnn, Kak noka3aHo Ha pucyHke 30.

ModkmioueHue MaHoMempa, Koana pene daeneHus
uamepaem dugbhepenuuansHoe dasnenue

Puc. 30

Pene makcumanbHOro gaBneHus rasa

BbinonHsAvTe HACTpOWiKy pene MakCMManbHOro AaBfieHusi rasa
nocrne TOro, Kak Bbl OCYLLECTBUTE BCE MpOYME PEryNMpOBKU
ropenku npuM 3TOM pene MakCMManbHOro [aBneHusi rasa
[OMKHO ObITb YCTAaHOBINEHO Ha KOHeL, LWkanbl (pUcyHok 31).

Bo Bpemsa paboTbl ropenkym Ha MakCMMarbHOW MOLLHOCTM,
YMEHbLUMTE [aBMeHue, NMaBHO MOBEPHYB MPOTUB 4YacOBOW
CTPEnkKN crneunanbHylo pyyKy, BNIoTb A0 GIIOKMPOBKN FOPENKN.
3aTeM noBepHUTE pYyYKy MO 4acoBOW CTpenke Ha 2 mbap wu
BHOBb 3aMyCTUTE rOpersky.

Ecnu ropenka cHoBa OCTaHOBWTCS, NMOBEPHUTE pY4Ky elle Ha 1
mbGap no 4acoBOW CTPESIKe.

Puc. 31

Pene MMHMuManbHOro AaBneHus rasa

BbinonHsaWTe HaAcCTPOMKY pene MWHUMAanbHOro AaBneHus rasa
nocne TOro, Kak Bbl OCYLUECTBUTE BCE MPOYME PErynupoBKU
ropenku npu 3ToM pefne MUHUMarbHOro AaBMNeHNs rasa AOMKHO
ObITb YCTAHOBMNEHO Ha Ha4arno Lwkanbl (PUCyHOK 32).

Bo Bpemsi paboTbl ropenksm Ha MaKCUManbHOW MOLLHOCTH,
yBenuybTe BbICTABMEHHOE [AaBneHue, MNMaBHO MNOBEPHYB MO
4YacoBOW CTpernke creunanbHylo pyyKy, BMMOTb 4O OCTaHOBKM
ropernku.

3aTem noBepHUTE PyyKy NPOTMB YaCOBOW CTPENKM Ha 2 mbap K
BHOBb 3anycTtuTe ropesnky, 4ToObl MpoBepuTb, Kak OHa
pabotaer.

Ecnu ropernka cHoBa 0CTaHOBWTCSH, NOBEPHNUTE PYYKY elle Ha 1
mbap NpoOTVB YaCcOBOW CTPESIKN.

Puc. 32
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5.6 Pabouyas nocnegoBaTenbHOCTb ropenku

Myck ropenku

e Oc: 3amblkaHue TL

e 5 c HauuHaeTcs nporpamMmMa aBToMaTa ropenusi (bnoka
ynpasneHus). BkntouaeTtcs cepBoaBuraTenb: OH
nosopayusaetca Bnpaso pfo yrna 130°, 710 ecTb Ao
cpabaTbiBaHMs! KOHTaKTa Ha kynadke | (puc. 7).

35c: BosgylwHasa 3acrnoHka ycTaHaBnuBaeTCs B NOMOXeHue
MaKcUMarnbHOW MOLLHOCTW.

BkntoyeHve gBuratens BeHTUNSTopa.
HaunHaeTca aTan npeasapuTenbHON NPOAYBKU.

e 75 c: CepBogBurarens NoBopa4yMBaeTcsl BNpaBo A0 yrna,
3agaHHoro Ha kynaudke Il (puc. 7), MUHMManbHas
MOLLHOCTb.

95 c: BosgywHasa 3acrnoHka M apoccernbHas 3acrioHKka rasa
ycTaHaBNuMBalTCA B  MOMOXEHUe, COOTBETCTBYHOLLEE
MUHMManbHOW MoLLHocTK (Kynadok Il Ha 65°) (puc. 7).

105 c: Ha anekTpoge posxura npockakmBaeT uckpa.
OTKpbIBAOTCA  NpedoxpaHuTeNnbHbIM  knamaH VS  u
perynupoBoYHbIA - knanadH VR, ObICTpoe OTKpbiBaHME.
MpoucxoanT pO3KUr Ha ManeHbKOM MOLLHOCTK, Touka A.
MowHOCTe NOCTENEHHO yBenuuMBaeTCcHd, MearneHHoe
OTKpblBaHWe knanaHa VR, [0 YPOBHA MWHUManbHOMN
MoLlHocT MIN, Touka B.

108c: Uckpa nponagaert.

e 115c: 3akaHuMBaeTCa LMK nycka aBTomara ropenust (brnoka
yrnpaBneHus).

NPABUIbHBIA PO3XUI

TL
TR

D3g1s

®dyHKUMOHUPOBaHMe B paGoyem pexume

Fopenka 6e3 mogynsitopa MOLWHOCTU

[Mo okoHuyaHuMM aTana nycka, ynpaBneHue cepBoaBUraternem

nepexoamT K TR, KOTOpbI ynpaBnseT AaBneHueMm unm

Temneparypon B koTne, Touka C.

(briok ynpaBneHuss BCe paBHO NPOAOSKaeT cneavTb 3a

HanuunMem nnameHu W npaBUMbHBLIM MOMIOXEHUEM pene

[aBrneHusl Bo3oyxa v pene MakcuMarnbHOro AaBrieHus rasa).

e Ecnu TemnepaTypa unu gaBneHue CrULLKOM HU3Kue, 1
Bcneactene 3T1oro TR 3aMKHYT, ropenka rocTeneHHo
yBENMYMBaET MOLLHOCTb A0 Makcumyma. (yd4actok C-D).

e Ecnu 3atem TemnepaTtypa unu AaBreHve yBenMymMBaTCs,
n BcnegctBume atoro TR pasmblkaeTcs,  roperka
NOCTENEHHO YMeHblUaeT MOLHOCTb [0 MWHUMAanbHOro
3HayveHus, (yyactok E-F), n Tak panee.

e [openka ocTaHaBnuBaeTcs, korga TpebyeTca MeHblue
Tenna, Yem oHa NMPOM3BOAUT Npu paboTe Ha MUHUMAIBHOWN
MowHOCTM (yyacTok G-H). TL pasmMblkaeT KOHTaKThl,
cepBoABuratens Bo3BpallaeT Ha yron 0°. 3acnoHka
MOMHOCTbIO 3aKPbIBAETCHA N CBOAUT K MUHUMYMY TernoBble
norepw.

Fopenka ¢ MOQYNATOPOM MOLLHOCTHU
CMOTpU pyKOBOACTBO Ha MOAYNSTOP.

Po3xwura He npousowso

Ecnu ropenka He pa3xuraeTtcs, TO B TedyeHne 3 cekyHA nocrne
nogayn aneKkTpMYecKoro NMTaHWs Ha KnanaH rasa, NponsongéT
aBapuvinHasi OCTaHOBKa.

MoxeT Tak cnyuuTbCH, 4TO ra3 He [OXOAUT OO TOMOBKM
ropenku 3a 6esonacHoe Bpems 3 CeKyHAbl.

B aTom cnyyae yBenuybTe pacxog rasa npu posxure.

Mopgava rasa Ha MydpTy BUAHO MO MaHOMeETPY, NMOKa3aHHOMY
Ha pucyHke 36.

TL
TR

0 sec D3816

Puc. 34

5.7 OTKnIo4YeHne ropenku Bo Bpems paboThbl
Ecnu nnamsa cnyqa|7|Ho noracsfio Bo Bpemsa pa60Tbl, B Te4yeHne
1 CeKyHAbl |'|p0|/|30|7|,qu aBapMﬁHaﬂ OCTaHOBKa ropersiku.

5.8 OcTaHOBKa ropernku

OcTaHOBKY rOpenku MOXHO

cnocobamu:

» BblknoyeHne BbIKNOYATENS  3MEKTPUYECKOTO  MUTaHUS,
YCTaHOBIEHHOrO B LUMTE KOTNa;

» MOXHO CHSITb KOXYX W BbIKMHOYUTb
“AUT/MAN", nokasaHHbI/ Ha pUCyHKe 27;

npounseectn cneagyoownmMmn

BbIKIKO4aTenb
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5.15 U3mepeHue Toka MOHU3aUun

Ha ropernke ctout cuctema WOHU3aUMWM AN KOHTPOMsS
HanuMuusa nnameHn. MuHMManeHbIR TOK, HeOOXoAMMbIA Ans
aBToMaTa ropeHuns paeseH 6 MKA.

lopenka BbliAaeT HAaMHOro GonbLUMIA TOK, MO3TOMY OObIYHO HE
TpebyeTcs BbINOMHATbL HUKaKMX NpoBepok. Ecnu xe Bbl BCE
paBHO 3axoTUTe W3MEPUTb TOK MWOHM3aLMKU, Heobxogumo
BbIHYTb LUTEKEP N3 pa3béma Ha NPoBoAe AaTvmka MOHW3ALMK
(2) (Pwc. 35) wn nogkniouuTb MUKpoamnepmeTp Ans
n3MepeHns MOCTOSHHOTO Toka co wkanon 100 mkA (1) (Puc.
35). BHumanwne! Cobntogarite nonspHoOCTb!

5.10 KoHTponb gaBneHUA Bo3ayxa U rasa Ha ronoee
ropenku

Haenenwve rasa

[HasneHue sosayxa

Puc. 36

5.11 OKkoH4aTesnbHble NPOBEpPKMU (Ha paboTatowen
ropernke)

» PasomkHuTe TepmocTtat/pene aasnexus TL:

» PasomkHuTe TepmocTtat/pene gasnexus TS:

[operka fomKHa OCTaHOBUTLCSA

» [loBepHuTe pyyKy pene MakcMManbHOro AaBrieHus rasa Ha
KOHeL, LWKarnbl, 4O MUHUMAsbHOIO NOMOXEHWS.

» TloBepHuTe pyyKy pene [daBreHuss BO3Ayxa Ha KOHel
LUKanbl, 40 MakCMManbHOro MOMIoXeHNs

JormkHa Npon3onTu aBapuiiHasg OCTaHOBKa ropenku

» BbiknounTe ropernky 1 OTKMIYUTE HanpspkeHne.

» OTcoeguHUTE KOHHEKTOP perne MWHWMarnbHOro AaBreHus
rasa.

[operka He JOMKHa 3anyCcTUTbCA

» OTtcoeanHUTe NPoOBOA AaTyvka NOHWU3ALMN:

JomkHa nNpousovT aBapuiiHas OCTaHOBKa [Openku u3-3a

Heyaa4yHOro po3xura

» Ybeoutecb, 4YTO BCE MexaHuWyeckue uKcupytoLmne
3NEeMEHTbI PEerynmMpoBOYHbIX YCTPOWCTB XOPOLLO 3aTAHYThI.
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6 HeuncnpaBHOCTU / NPUYMHBI YCTPaHeHUS

ABTOMaT rOpeHusi, KOTOPbIM KOMMIEKTYETCSl ropernka, MMeeT (PYHKUMIO AMArHOCTUKWM, C MOMOLLBI0 KOTOPOW MOXHO Ferko
onpeaennTb BO3MOXHbIE MPUUMHBI HencrpasHocTy (curHanuaaums: KPACHbIM CBETOBOW UHAUKATOP).

[nsa Toro 4to6bl MCNONBb30BaTb AAHHYIO PYHKLUMIO, HEOOX04MMO NOA4OXKAATh, MO KpanHen mepe, 10 cekyHa C TOro MOMEHTa, Kak
Npoun3onaET aBapuiiHas OCTaHOBKa aBTOMaTta ropeHus, 3aTeM HaxaTb KHOMKY rnepesarycka rnocrne aBapuiiHOW OCTaHOBKU ©
yAEPXNBaTb €€ HaXaTown He MeHee TpPeX CeKyHA.

Mocrne Toro kak kHornka 6yaeT oTnylleHa, KPACHbI/ CBETOBOW MHAMKATOP HauyHeT MuraTb, kak Noka3aHo Ha cnepyoLlem

PUCYHKe.

KpacHbI cBeTOBOM MHAMKATOP
ropuT, NoA0XAUTE, NO KpanHewn
mepe, 10 ceKyHA

HaxxmuTe KHOMKy 1
yAepXuBanTe ee HaXkaTtomn
6onee 3 ceKyHA

CurHan

WuTtepBan 3
CeKyHAbl

CurHan

I o00000

| l o00000 |

CeeToBOM WHOMKATOp MUraeT, 3aTeM xaet 3 I'IpVI6]'IVI3VITeJ'IbHO CeKyHAbl, 3aTeéM CHOBa BblAaeT nocrnenoBaTefibHOCTb MMMNYJbCOB.
Mo Konn4yecTtsy MMNyribCoOB MOXHO onpeaennTb Tun HencnpaBHOCTU, B COOTBETCTBUN C anIBe,D.eHHOI;I nanee Tabnuuein.

CUrHAN HEUCIMPABHOCTb BEPOATHAA NPUYUHA KAK YCTPAHUTb
2 muranus Mocne atana 1 — yepes aneKTpoMarHMTHbIN knanaH VR npoxoant YBenunybTe nogavy
o0 npeasapuTenbHOM NPoAYBKY U | CIIMLIKOM Marno rasa
MO NCTEYEHUN aBapUIHOro 2 — 3neKTpoMarHuTHbIN knanaH VR unu VS He oTkpbiBaeTcs [3ameHnTe KaTyLKy Unv NaHenb BbiNpsiMuTenst
BpeMeHU, NponcxoanT 3 — CIMLIKOM HU3KOe JaBfeHune rasa YBenuybTe nogady rasa Ha perynstope
Gnokvposka roperka, HO 4 — nNNoxo OTPerynupoBaH 3MNeKTPoA po3xura OTperynupyite ero, CMOTpy pUCyHoK 12
nnams Tak 1 He NOSBIACTCA |5 — 5nekTpof 3aMKHYT Ha Maccy 13-3a NIIOXOW M30MsLMn 3ameHuTe ero
6 — HencnpaBeH NPOBO/ BbICOKOro HanpshKeHust 3ameHute ero
7 — NPOBOA, BLICOKOTO HaNpshxeHns AecopmmpoBsarncs n3-3a |3ameHunTe ero n sawuTtnTe
BbICOKOW TemnepaTtypbl
8 — HencnpaBeH TpaHcdopMaTop posxura 3ameHuTe ero
9 — HenpaBWmnbHO NPOM3BEAEHO AMEKTPUYECKoe MposepbTe noaknoveHne
noJknioYeHne KnanaHos Unv TpaHcgopmaTtopa poaxura
10 — HencnpaBeH 6MoK ynpaBneHusi (aBToMaT ropeHust) 3ameHute ero
11 — 3aKpbIT kako-NMBo knanaH, HaxoasiMnest nepea OTkpoiiTe ero
rasoBovi pamnoi
12 — B Tpy6onpoBog nonan Bo3ayx Bbinyctute Bo3gyx
13 — aneKkTpoMarHuTHbI knanaH rasa VR unu VS He MpoBepbTe NOAKNIOYEHNS UM 3aMEHUTE KaTyLUKy
NoAKIYeEH, NGO MMeeTcs 0BPbIB KaTYLLKK
3 muranusa [openka He 3anyckaeTcsa n 14 - pene aaBneHus Bo3gyxa HaxoauTtcs B paboyem OTperynupyiTte ero unm samexute
LN J NpoMCXoanT aBapuiiHas NonoxeHuu
OCTaHOBKa
[openka 3anyckaetcs, a Pene gaBneHns Bo3gyxa He cpabaTtbiBaeT M3-3a CMLUKOM HU3KOroO AaBMNeHUs BO3ayxa:
MOTOM MPONCXOANT 15 — HenpaBuWIIbHO HACTPOEHO pere AaBneHust Bosdyxa OTperynupyiite ero unu 3sameHuTe
aBapuiHas ocTaHoBKa 16 — Tpybka oTbopa AaBneHns Ha pene AasneHus 3acopena|lpouncturte ee
17 — nnoxo oTperynupoBaHa ronosa ropernku Otperynupyiite ee
18 — CnMLIKOM BbICOKOE [aBrieHne B TOMke CoeauHnTe pene AaBrieHUst BO3Ayxa C BCacblBaHNEM
BeHTUNsATOpa
Bo Bpems aTtana 19 — HeucnpaBeH MarHuTHbIN nyckaTenb Apuratens (Tonbko|3ameHuTte ero
npeaBapuTenbHOM NPoAyBKN  (TpexdhasHas Bepcus)
MPOMCXOANT aBapuiHas 20 — HeucnpaBeH 3NeKTPUYEeCKU aAsuratesb 3ameHute ero
ocTaHoBKa (6110kMpoBKa) 51 — BriokMooBKa 3
ropenka p apuratens (Tonbko TpexdhasHas Bepcusi) [3ameHuTe ero
4 muraHus [openka 3anyckaetcs, a 22 — NoxHas CcMMynsauusa NnaMeHu 3ameHuTe aBTOMaT ropeHust
[ X NN ] NMOTOM MPONCXOANT
aBapunHas ocTaHoBKa
Mpoucxoaut asapuiiHas 23 — nnamsa octaeTcs B rofioBe ropesike Unm noxHas YcTpaHuTe NpuynHy NNaMmeHn unu 3ameHuTe asBTomat
OCTaHOBKa B MOMEHT CUMYMSALMA NNaMeHn ropeHus
OCTaHOBKW ropesku
6 muraHumn [openka 3anyckaetcs, a 24 — CepBoaBuratenb HeUcnpaBeH Unn HenpaBubHO 3ameHuTe ero unu oTperynupyiTe
00000 NOTOM MPOUCXOAMNT eé oTperynmposaH
aBapuiHas OCTaHOBKa
7 myraHui MosiBnsieTcst nnams u cpasy |25 — yepes3 paboumii 3NeKTPOMarHUTHbI KnanaH npoxoauT  |YBenuubTe ero
e0000O0O nocrne aToro NPoucxoauT CIULLUKOM Maro rasa
aBapuviHasi oOCTaHOBKa 26 — MyI0X0 OTPErynMpoBaH AaT4yuK MOHU3auun OTperynupyiite ero, CMOTpM pUCyHOK 12
ropenku 27 — HepgocTaTouMHas MOHM3aUMs (MeHee 5 MKA) [MpoBepbTe NONOXeHne aarymka
28 — faTyMK 3amblkaeT Ha Maccy OT0ABVHbTE €0 UM 3aMeHNTE NPOBOA
29 — NrIoXoe 3a3eMIieHVe ropenku [MpoBepbTe 3a3emneHune
30 — MepenyTaHbl MecTaMu pasa u HelTpanb [MomeHsinTe nx mectamu
31 — HencnpaBHOCTb B Lienn 06HapyXeHWs ninaMeHn 3ameHuTEe aBTOMAT ropeHns
MpovcxoanT aBapuiiHas 32 — CnuwKoM MHOrO BO3AlyXa UM CIMLLKOM Maro rasa OTperynupyiite Bo3gyx U ra3
OCTaHOBKa BO Bpemsi
nepexoga ropenku ¢
MWUHVManbLHOWM MOLLHOCTU Ha
MakcuMmasbHyt 1 HaobopoT
Mpoucxoaut aBapuiiHas 33 — gaTurk Mnu NpoBoA AaTvuka MOHU3ALMM 3aMbikaeT Ha | 3aMeHuTe HencnpasHble AeTanun
oCcTaHOBKa BO BpeMsi paboTbl |Maccy
ropesnku
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CUrHAN HEUCMPABHOCTb BEPOATHAA NMPUYNHA KAK YCTPAHUTDb
10 muranHun [openka He 3anyckaeTcsa n 34 — HenpaBUIIbHO NPOU3BEAEHO 3NIEKTpUYEcKoe MposepbTe noaknoveHne
0000 NpoMCXoanT aBapuitHas nogknioveHne
o000 OCTaHOBKa

MNpoucxoant aBapuiHasa
OCTaHOBKa ropersku

35 — HeucnpaBeH 6MoK ynpaBnexHus (aBToMaT ropeHust)

3ameHuTe ero

36 — Hanu4yne 3NeKTpoOMarHUTHbIX MOMeX B Lienu
TepMocTaToB

YcTtaHoBuTe hUnbTpbl UK YCTPaAHUTE MOMEXU

HeT Hukakoro
MUraHus

[openka He 3anyckaeTcs

37 — Het anekTpoaHeprum

3aMKHUTE BbIKMOYaTenm — npoBepbTe coeanHeHna

38 — Pa3oMKHYTO yCTPOWCTBO, KOHTPOSMpYIOLLEe
npeaesbHble 3HaYeHNs U aBapuitHOe YCTPOWNCTBO

OTperynupyinTe ero unu 3ameHuTe

39 — pa3oMKHYT NNaBkuin NPeAoXpaHNTENb NNHUN NUTaHWSA

3ameHuTe ero

40 — HeucnpaBeH 6MokK ynpaBneHust (aBToMaT ropeHust)

3ameHuTe ero

41 — Het rasa

OTKpoWiTe pyYHble KpaHbl MEXAY CHETHMKOM 1
ra3oBoW pamromn

42 — CnuwkoM HU3KOe AaBrieHne rasa B TpybonpoBoae

IMpokoHCynbTUPYWTECH C OPIrAHU3ALIVEWN,
MOCTABNAOWEN A3

43 — Pene MWHUMarnbHOro AaBMeHNs rasa He 3amblkaeT
KOHTaKTbl

OTperynupyiTe €ro unu aameHuTe

44 — CepBogguraTernb He NepexoanT B No3nLuio
MUHUMAnbHOM MOLLHOCTU MPU PO3Xure

3ameHute ero

lopenka npoponxaeT
NMOCTOSIHHO MOBTOPSTb LNKM
3anycka, Ho aBapunHoOW
OCTaHOBKW HE MPOVNCXOANT

45 — naBnexve rasa B Tpy6onpoBoae 6r13Ko kK TOMy 3HaYEHUIO, Ha
KOTOpPOe HAaCTPOEHO penie MUHUMANbLHOrO iaBneHus rasa.
MoBTopsitoLLEeecs NaaeHne AaBMNeHNsi, KOTOPoe NPOUCXOAUT nocrne
OTKPbIBaHUS KNanaHa, Bbl3blIBa€T BpEMEHHOE pa3MblkaHUEe KOHTaKTOB
camoro perie AaBneHust, KnanaH cpasy xe nocre 3Toro 3akpblBaeTcst
1 ropenka ocTaHaBnMBaeTcsi. 3aTeM JaBneHue yBenmunBaeTcs, pene
[laBrneHnst BHOBb 3aMbIKaeT KOHTaKTbl, ¥ LIMKIT Nycka NoBTOPSIETCS.

W Tak panee.

YMeHbLUMTE 3HayYeHVe, NpU KOTOPOM cpabaTbiBaeT
pene MUHUManbHOTO AaBMeHUs rasa.
3ameHuTe kapTpumk hunbTpa rasa.

Posxwr npoucxogut ¢
nynbcauuen

46 — NNoxo OTperynmpoBaHa rorioBka ropernku

OTperynupyiTe ee, CMOTPU PUCYHOK 15

47 — Nnoxo OTPerynMpoBaH 3MeKTpoa, po3xura

OTperynupyiTe ero, CMOTpU pUCYHOK 12

48 — 3acrnoHka BEHTUNATOpa Nioxo OTperynupoBsaHa,
CIMULLKOM MHOTO BO3lyXxa

OtperynupyiTe ee

49 — cnvkoM 60osbLIast MOLHOCTb MK PO3XUre

YMeHbLUMTE MOLLHOCTb

[openka He nepexoauT Ha
MaKkcumMarbHyH MOLLHOCTb

50 — He 3amblkaeT KOHTakTbl TepmocTaT/pene aaenexnms TR

OTperynupyiTe ero unu aameHure.

51 — HeucnpaBeH 6Mok ynpaBneHust (aBToMaT ropeHust)

3ameHuTe ero

52 — HeucnpaBeH cepBoaBuratenbs

3ameHuTe ero

[openka
npuoCcTaHaBMNUBAETCS C
OTKPbITOWN BO3AYLUHOW
3aCINOHKOM

53 — HeucnpaBeH cepBoaBuraTenbs

3ameHuTe ero

6.1 HopmanbHasa paboTa / BpemMs obHapyXeHus nnamMmeHun

ABTOMaT ropeHusi UMeeT eLle OfHY (PYHKLMIO, KOTopasl NO3BOMSET NPOBEPUTL NPABUIBLHOCTL PaboThbl ropenku (curHanusauus:

3ENEHbIW CBETOBOW UHAUKATOP nocTosHHO ropwT).

Onsa Toro 4Tobbl MCNONb30BaTh OaHHY PYHKUMIO, HEOOXOAMMO NoAoXAaThb, NO KpanHen mepe, 10 cekyHO C MOMEHTa po3xura

ropesnkn, HaxkaTtb KHOMKY Ha aBToMaTe rOpPeHNs U yaepKuBaTb €€ HaXKaTon He MeHee TpeX CEKYHA.

Mocne Toro kak kHonka 6yaet otnywera, 3ENEHLIN CBETOBOW MHAOMKATOP HayHeT MuraTh, Kak MoKas3aHo Ha crieayioLLem

pUCYHKe.
3eneHbI CBETOBOW MHAMKATOP HaxmuTe kHONKy 1
_ T - o WUHTepBan 3
ropuT, NOAOXKAUTE, NO KpanHen yAepXuBanTe ee HaXaTomn CurHan CurHan
CeKyHAbl
mepe, 10 cekyHA 6onee 3 cekyHA
XxXxxxl XxXxxxl

CBeTOBON MHAMKATOP MUraeT, 3aTeM xaeT 3 NpubnunsnTenbHo CekyHAabl, 3aTemM CHOBA Bbl4aeT NocnefoBaTenbHOCTb MMMYbLCOB.
Mo konuyecTBY MMMynbCOB MOXHO y3HaTb BPEMA CPABATBLIBAHUA paTtuuka oGHapyXeHUs MrameHu Nocre OTKpbIBaHUS
KranaHoB ra3a, B COOTBETCTBUM C NPVBeAEHHON fanee Tabnvuen.

CUIrHAN BPEMA OBHAPYXXEHUA NNAMEHU
i MuraHue 04c
2 MuraHums 08¢
[ X}
6 MuUraHummn 28¢
(XX XXX}

[aHHasa nHdopmaumsa 06HOBNAETCH NPU KaxkaoM 3anyCcke ropenku.
Mocne cunTbiBaHUS MHGOPMaLMK eLle pa3 KPaTKOBPEMEHHO HaXMWUTE KHOMKY Ha aBTomaTte ropeHus. openka noBTOPUT LWKI
nycka.

BHUMAHUE
Ecnu Bpemsi Gonblue 2 cekyH[, 3Ha4YUT, POIXKUT MPOUCXOAUT C 3a4ePXKKOM.
MpoBepbTe perynnpoBKy rMapaBnMyeckoro TopMo3a Ha KnarnaHe rasa 1 peryiMpoBKM BO3AYLUHOWM 3aCIOHKW U FONOBKU FOPesiku.
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7 TexHu4yeckoe obecnyxnBaHume
7.1 3ameyaHusa no TexHukKe 6e30MacHOCTU Npu NPoBeAEHNN TEXHNYECKOro 06CnyXMBaHus

Mepuogunueckoe TexHuyeckoe 0OCNyXMBaHWE SBMSETCA CYLIECTBEHHbIM YCrOBMEM [ANsi xopolen paboTbl, GesonacHocTy,
achbdekTMBHON paboThl N ANUTENBHOIO Cpoka CryXObl roOpenku.

TexHunyeckoe obcnyxvBaHMe MO3BOMSET YMEHbLUWTb Pacxod 3SHEeproHocuTenew, CHU3WUTb BbiOPOCHI BpedHbIX BELLEeCTB U
noaaepxmeaTb Haa&XHy0 paboTy n3genvs Bo BpEMEHM.

Onepauvwl Nno TexHn4yeckoe O6CJ'Iy)KMBaHVIe n HaCTpOIZKa ropenkn OOoMKHbl OCYLLeCTBNATLCA UCKNIOYNTESIbHO
KBaJ'II/I(*)VILI,VIpOBaHHbIMI/I cneunanuctamuy, B COOTBETCTBUU C UHCTPYKUUAMMU, I'IpVIBe,D,éHHbIMI/I B HacTodAlem
ONACHOCTb  pYyKOBOACTBE M B COOTBETCTBUM CO CTaHOapTaMu 1 npeanncaHnsamm ,qeﬁcnayrou.;ero 3aKoHoaaTeNbCTBa.

[Mpexge 4Yem BbINOMHATL KaKyFO-J'IVI6O onepauuto nNo TexHn4eCckomy O6CJ'Iy)KVIBaHVII'O, YNCTKE U NpoBEpPKe:

OTkntounTe ANeKTpU4ecKoe NUTaHne ropesnkn, NOBEepPHYB rMaBHbIN BbIKoYaTeSlb CUCTEMBI.
OMACHOCTb

3akpoiTe 3anopHbIA BEHTUIb HA NIMHUM Nogayun ToMnuvBa.
OMNACHOCTb

7.2 NMporpamma TeXHUYECKOro o6cnyxnBaHus
YacroTa npoBegeHns TexHU4YeCcKoro OGCHy)KVIBaHMSI

YcTaHoBKKN, B KOTOPbIX CXWUraetca ras, npoBepArTCcd, no KpaMHel wMepe, OAMH pa3 B ropa, YNOJTIHOMOY€HHbIM
KBaJ'II/ICt)I/ILLI/IpOBaHHbIM cneunanncTom.

MpoBepku 1 YncTKa

i

Mpouecc ropeHus

Mpoananuaupyite pAbiMoBble rasbl. Ecnu rge-To no cpaBHeHuWo C
npegpiAyLLMM NPOBEPKaMy MPOM3OLLNN CUMbHbIE UBMEHEHUS, 3HAYUT, Tam
ocobeHHO  BHMMaTenbHO Hago OydeT  NpouM3BECTM  TeXHUYEeckoe
obcnyxuBaHue.

YTeuku rasa
Y6eauteck, 4TOo B TpybonpoBoae, COEQUHSIIOLLEM CHETYMK rasa W roperky,
HeT yTe4ek rasa.

PunbTp rasa
Mpounwante punbTp rasa, Koraa oH 3arps3HsaeTcs.

na3ok nnameHun
OuuwanTe cTekno rnaska nnamexun (Puc. 37).

Puc. 37

lonoBa ropenku

OTKpoWiTe ropenky 1 NpoBepbTe, YTOObI BCE 31EMEHTbI FOPEKU:

- Uenbl;

— He pedopmupoBaHbl 13-3a BbICOKOW TemnepaTypsl;

— He 3anaykaHbl rpsiabio, 06pa3oBaBLUECS B MOMELLEHWUN;

— He nmetoT cnepoB koppo3uu;

— CT10AaT Ha CBOMX MeCTax.

Ybegutecb B TOM, YTO OTBEPCTUSI ANS BblXOAa rasa Ans 3Tana po3xura, KoTopble HaxXOAsATCs Ha pacrnpefjenuTtene rasa B
rONoBKe roperkn, He 3arpsA3HeHbl M Ha HUX He MOSABMUMNACh PXKaB4yMHa.

Ecnu Bbl He yBepeHbl, cHumute koneHo (5) (pucyHok 38).

CepBoaBurartenb

OTtcoeamHnTe aKcueHTpuK (4) (puc. 28) oT cepBoaBWraTens, HaxaB W NepemecTMB BnNpaBo KHOMKY (3) (puc. 29), BPYy4YHYHO
MOBEPHWTE SKCLIEHTPUK Briepes 1 Hasah: OH AOMKeH BpawaTbes cBoboaHo. CHoBa coeduHWTe SKCLEHTPUK M cepBoaBuratens,
HaXkaB U NepemMecTuB BNEBO KHOMKY (2) (puc .29),

MNopenka

Cnegute 3a TeMm, 4Tobbl HE ObINO CAMLLKOM W3HOLUEHHbIX 3NIEMEHTOB, BUHTbI B ME€XaHW3Max, YNpaBnsiolWmMX nepeMeLleHmemM
BO3JYLUHOIN 3aCIOHKN U APOCCENbHON 3aCrOHKN rasa, AOJMKHbI ObITb 3aTAHYThI. Takke AOMKHbI ObiTb XOPOLIO 3aTAHYThI BUHThI,
KOTOPbIMW KPEMNSATCHA IMEKTPUYECKME NPOBOAA K KIEMMaM roperku.

YucTrTe ropernky cHapyxu, 0COBEHHO LIApHUPHbIE COEANHEHMUS U AKCLEHTPUK (4) (pucyHok 28).

FopeHune

OTperynupyinte ropenky B TOM cCriyyae, €Crnv napaMeTpbl npoLecca ropeHusi, 3aMepeHHble neped TeM, Kak npucTynaTb K
TEXHMYECKOMY OBCYXUBaHMWIO, HE COOTBETCTBYHOT AENCTBYHOLLMM CTaH4apTaM UInu SBNAIOTCH HEYAOBNETBOPUTENBHBIMMU.
3anuwnTte Ha cneuuanbHOM BraHke HOBbIe 3HAaYEHUsI MpoLecca ropeHnsi, OHW NPUroaaTCa BaM Mpy NpoBeAEeHUN NOoCneayLwmx
NpOBEPOK.

27



7.3 Kak oTKpbITb ropenky

OTKNIOYNTE INEKTPUUYECKOe NUTaHMe FropernkKu

OTBMHTUTE BUHTBI (1) U CHUMKTE KOXYX (2)

OTtcoeguHuTe wapHup (7) OT rpagynpoBaHHOro cektopa (8)

YcTaHoBWUTE ABa YANUHUTENS Ha Hanpasnsawowme (4).

CHumute 6ontbl (3) M OTKaTUTE ropenky Hasaz BAOMb Hanpaenswowmx (4) npubnuantensHo Ha 100 mwm.
OTcoegunH1Te NpoOBOAA JaTuYMKa M 3reKTpoaa, NOocne Yero NOfHOCTbI0 OTOABUHLTE roperkKy Hasaa.

Tenepb Bbl MOXETe BbIHYTb YCTPONCTBO Nogayn rasa (5), npeasapuTenbHO BbIKPYTUB BUHT (6).

VVYVYVYYV

7.4 Kak 3akpbITb ropenky

CaBuHbTE ropenky Bnepea, octasme npnbnusmtensHo 100 MM 4O coeanHUTENBHON MyThI.

BcTaBbTe Ha MecTo NpoBoAa M NOMHOCTLIO 3aABUHLTE FOpenky Ao ynopa.

MocTaBbTe Ha MecTo 6onThbl (3) U akKypaTHO MOTSAHUTE HapyXXy NpoBoAda AaTyuka U anekTpoaa, Tak, 4Tobbl OHM
OKasanucb crerka HaTsHyThl.

BHoBb npucoeanHute wapHup (7) K rpagympoBaHHOMY cekTopy (8)

CHMMUTe OBa YANVMHUTENS C HaNpaBnsowWmx (4).

VV VYVV

Puc. 38
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A lMpunoxeHue — Cxema 3NEeKTPUYECKOro wuTa

YKA3ATEINb
PacwundpoBka ccbinok
Paboyas cxema RMG/M
Paboyas cxema RMG/M

O 01 B~ W DN P

2 PacwudgpoBKa cCbiNok

Homep nucta

OnekTpuyeckme coeaMHeHNs, BbINOMHAEMbIE MOHTaXHOW opraHm3aumen (50 M)

OnekTpnyeckme coeanHEHNs BHELLHEro perynstopa mowHoctn RWF40 ...

KoopaunHatbl

O603Ha4YeHUs Ha INeKTPUYECKNX cXxemMax

A - ABTOMaT ropeHus (6r1ok ynpaeneHus)

B - GunbTp NPOTMB pagmnonomex

B1 - Perynatop mowHoctn RWF40

BA - Bxoa no Toky, nocTosiHHbIN TOK O ... 20 MA, 4 ... 20
MA

BA1l - Bxog no Toky, noctosiHHbIM TOK O ... 20 MA, 4 ... 20
MA, NSl UBMEHEHUS YAANEHHOro 3ajaHHOro
3HaYeHus

BP - NlaTumk gaBneHus

BP1 - NaTtumk gaBneHus

BR - MNoTeHuMomeTp ANs yoaneHHoro 3agaHHoro
3HaYyeHus

BT1 - aTumk ¢ Tepmonapon

BT2 - JaTtumk Pt100 2-x npoBoaHOM

BT3 - aTtumk Pt100 3-x npoBogHOM

BT4 - Oatuuk Pt100 3-x npoBoaHOM

BTEXT - BHelwHuIn gatymk Ans KOPPeKTMPOBKN 3a4aHHOTO
3HaYeHNs1 B 3aBUCUMOCTU OT MOroAbI

(knumaTuyeckmn)

BV - Bxoa no HanpsikeHuto, NoCToAHHbIM ToK O ... 10
BonbT

BV1 - Bxop no HanpspkeHnio, NocTosHHbIN TOK O ... 10
BonbT, 4ns uaMeHeHnss yaaneHHoro 3agaHHoro
3Ha4yeHus

CN1 - KoHHeKTOp aatynka noHmnsaumm

F1 - TennoBoe pene gBuratens BeHTMNsTopa

H - OuctaHumoHHasa curHanusauusa o6 aBapuMnHon
OCTaHOBKe

IN - OneKkTprYecKkuii BelKMoYaTenb Anst py4HON
OCTaHOBKW ropersku

ION - daTtymk noHmnsauum

K1 - Pene

K2

KM
MV
PA

PE
PGM
PGMin
Q1

Q2

RS

S1
S2

SM
TA

TL

TR

TS

X1
XPGM
XP1
XRWF
Y

YVPS
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- Beixog pene c koHTakTamu 6e3 HanpskeHus (cyxue
KOHTaKTbl), COOTBETCTBYET aBapUMHOWM OCTaHOBKE
ropenku

- MNyckaTenb aBuraTens

- ABuraTenb BeHTUNsTOpa

- Pene gaBnexus Bo3gyxa

- 3asemneHue ropernku

- Pene makcvmanbHOro gaBrneHus rasa

- Pene MyHnmansHoOro gaBneHus rasa

- TpexdasHbIi BbikNoYaTenb pasbeauHuTenb

- OpgHodbasHbIf BbIKITIOYATENb pa3beanHUTENb

- KHonka ans guctaHuMOHHOro nepesanycka nocne
aBapuHO OCTaHOBKU

- MNepekntoyaTenb: BbIKMIOYEHO / aBTOMaTUYECKUN
pexum paboTbl / py4dHOW pexum paboTsbl

- MepekntovaTens : yBenu4yeHne / ymeHbLUEHNE
MOLLHOCTK

- CepBogpuraterns

- TpaHcdopmaTtop posxura

- MpepenbHbIN TepMocTaT/pene AaBneHnst

- PerynupoBo4HbIn TepmocTaT/pene AaBneHns

- ABapuiiHbI TepmMocTaT/perne gaBneHus

- [naBHas knemMmHas Konoaka nuTaHns

- Pazbem pene makcumarnbHOro AaBneHus rasa

- Pasbem ang gononHWTEnbHOro ycTponcTea

- KnemmHas konogka ansa ycrponctsa RWF40

- KnanaH perynupoBaHus rasa +
npegoxpaHnTenbHbIN KnanaH rasa

- YCTPONCTBO KOHTPOMS repMeTUYHOCTM KnanaHoB
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Paboyas cxema RMG/M
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lNpunoxeHue — Akceccyapbl (Ha 3aKa3)

Perynsatop MowWwHOCTM ANst MOAYNSALUMOHHOrO pexumMa paboTbl

Mpy MOAYNAUNOHHOM pexnme paGOTu,ropenKa HenpepbiBHO U3MEHAET Npon3BOoAUTENIbHOCTb, B 3aBUCMMOCTU OT Tpe6yeM0r0
KonunyecTtBa TennoTbl, NO3TOMY perynmpyeMHM napamMeTp noagepXxmBaetcA OYeHb TOYHO: 3TO nmbo TemMnepartypa, nnéo

naBnexHue.

Heo6xoaMmo 3akasblBaTb ABa KOMMOHEHTa:
e pEerynsiTop MOLIHOCTW, yCTaHABMMBAEMbI Ha FOperkKy;
e [aTyyviK, ycTaHaBNMBAaEMblil Ha KOTer.

Perynupyembin napameTp Jatumnk PerynsiTop MOLHOCTH
[dwana3soH Tun ApTUKYnN Tun ApTUKYN
TemnepaTypa -100 ... +500 °C PT 100 3010110
[asnenve 0...256ap JlaTyumk ¢ BbIXOOOM 3010213 RWF40 3010414
0... 16 6ap 4...20 MA 3010214
Perynsatop MowHocTu ¢ curHanom 4-20 mA, 0-10B
Heobxoammo 3akasbiBaTb 4Ba KOMIMOHEHTA:
¢ npeobpa3oBaTenb aHanoroBoro curHana;
e MOTEHUMOMETP.
lopenka MoTeHunomeTp lMpeobpa3oBaTenb aHaNoOroBoro curHana
RS 70-100/M Tun ApTurkyn Tun ApTukyn
RS 130/M MZ ASZ... 3010416 E5202 3010415

MoTeHUMOMeETp ANA OTOOpaKeHUs TeKyLLen Harpy3Kku

lopenka ApTukyn
RS 70-100/M
RS 130/M MZ 3010416

UnTtepenc-nepexoaHuk ¢ RMG Ha MK

Fopenka ApTuKyn
RS 70-100/M
RS 130/M MZ 3002719

MasoBas pamMmna, CoOoTBeTCTBYyeT CTaHAapTy EN 676 (B KOMMOneKTe C KnanaHamMu, perynAaTopomM gaBlieHuAa U

¢unbTpOMm)

AAaI'ITepr rasoBasi pamMmna — roperka

= ApanTtepbl
r MpucoeanHeHue rasoBon pamnbl K
asoBasi pamna rasoBasi pamna
ropenke
— ropenka
Kon Mogenb (%) RS 70/M RS 100/M RS 130/M MZ Kon
3970180 MB-DLE 415 . . .
1"1/2 3000843
3970198 MB-DLE 415 CT . . .
3970181 MB-DLE 420 . . .
3970182 MB-DLE 420 CT o . . .
3970221 MBC-1200-SE . . .
3970225 MBC-1200-SE CT . . °
3970222 MBC-1900-SE . . .
DN 65 3000825
3970226 MBC-1900-SE CT . .
3970223 MBC-3100-SE .
DN 80 3000826
3970227 MBC-3100-SE CT .

34




Akceccyap «[AnuHHas ronosa»

[OnuHa ctaHpapTHOM

[OnvHa ronoBbl ¢ JaHHbIM

lopenka Kon akceccyapa

rosnoBbl akceccyapom
RS 70/M 3010117 250 MM 385 Mm
RS 100/M 3010118 250 mMm 385 Mm
RS 130/M MZ 3010119 280 mMm 415 MM

KomnnekTt ana pa6otbl Ha CxuxeHHoM HedtaHom Nase

MoLwHocCTb, pa3BuBaemMas

lNopenka lonoBa ropenku Kon akceccyapa C NaHHbLIM aKCECCYapoM
RS 70/M TI'E ;88821;2 200/470 — 930 kBT
RS 100/M TI'E ;88821;; 300/700 — 1340 kBt
RS 130/M Mz TI'E ;88821;3 300/920 — 1600 kBT
TC — ctaHgapTHas ronosa; TL — AnvHHas ronoea

Akceccyap OrpaHunuuTenbHasi BCTaBKa

lopenka Kog akceccyapa TonuwumHa

Eg Ig&&oyz 3010129 135 MM

Brnok HenpepbIBHON BEHTUNALMUM

lopenka Kog akceccyapa

RS 130/ 1z 3010094

3BYKOU3ONUPYIOLLUIN KOXKYX

lopenka Ko akceccyapa Tun Cpenm-l.\ﬁyi:l:meuue

RS 125&0@”2 3010404 cars 10 06 (A)

KomnnekT Ansa cHuxeHus BU6pauum (Ans KOTIIOB C UHBEPCUOHHOW TOMKON)

lopenka [onoBa ropenkm Koa akceccyapa
RS 70/M 1C 3010201
TL
RS 100/M -;CL: 3010202
TC 3010373
RS 130/M MZ TL 3010374

TC — cTtaHgapTHag ronosa; TL — AnuHHas ronosa
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lNpunoxeHue — laBneHne nopayun rasa

B Tabnuuax npvBedeHbl 3Ha4YeHUS MUHMMArbHOMW MOTEpPU AaBreHWst Ha TpybonpoBode nogayn rasa B 3aBMCMMOCTU OT
MaKCUMasibHOM MOLLHOCTU FOPEriKu.

kBT 1 2 3
2 Ap (mbap) Ap (mbap) Ap (mbap)
& MB-DLE 415 | MB-DLE 420 | MBC-1200-SE | MBC-1900-SE | MBC-3100-SE
2 (Rp 1" 1/2) (Rp 2" (Rp2") (DN 65) (DN 80)
G20 [G25 [G20 [G25 G20 [G25 [G20 [G25 [G20 [G25 [G20 [G25 [G20 [ G25
470 |42 |57 |04 |05 93 124 |65 |88 |40 |45 [35 |[38 - -
500 |46 |63 |05 |05 101 (135 |70 [98 |42 [47 [36 |39 - -
550 |53 |72 |06 |07 116 [154 |82 [113 |44 |50 [38 |42 - -
600 |60 |82 |07 |08 132 [174 |95 [129 |46 |53 |[39 |43 - -
S(650 |67 |91 [08 |09 147 [196 |108 [146 |49 |57 |40 |46 - -
S[700 |74 [101 [o9 [11 164 [220 |121 [164 |51 [62 [42 |49 - -
@750 [85 |18 |10 |12 180 (244 |134 [182 |54 |67 [45 |52 - -
800 |96 134 |12 |14 199 [268 |148 [199 |58 |72 |46 |55 - -
850 108 |151 |13 | 16 218 [293 [163 [218 [62 |78 |49 |58 - -
900 [121 169 |15 |18 238 [318 [177 [238 [66 |84 [51 |61 - -
930 [129 179 |16 |19 250 [334 |186 [251 [69 |88 [52 |63 - -
700 |31 |46 |07 |10 164 [220 |121 [164 |51 [62 [42 |49 - -
750 |37 |55 |08 |11 180 [244 |134 [182 |54 |67 |45 |52 - -
800 |43 |64 |09 |12 199 [268 |148 [199 |58 |72 |46 |55 - -
850 |49 |73 |10 |14 218 [293 [163 [218 [62 |78 |49 |58 - -
900 |55 |82 |11 |16 238 [318 [177 [238 [66 |84 |51 |61 - -
s|950 [62 |90 [12 |18 258 [344 [192 |259 [70 |90 |53 |64 - -
Slw000 |68 [99 [13 [19 277 370 [206 [280 [74 |96 |55 |68 - -
wlos0 |73 107 [15 |21 298 [396 [222 [301 [79 |103 |58 |71 - -
Cluoo [ 79 [116 |16 |24 31,9 [429 [239 [328 [84 [112 |61 |76 - -
1150 | 84 |124 |18 |26 340 [461 [256 [354 [89 [122 |64 |82 - -
1200 | 91 135 |19 |28 361 [494 |[272 [381 [94 |131 |66 |87 - -
1250 |99 148 |21 |30 382 [526 [289 [407 [99 |140 |69 |91 - -
1300 |108 [161 |23 |33 405 |559 [309 |434 [106 [150 |72 |[97 - -
1340 114 |171 |24 |35 42,7 |585 [326 |455 [112 [157 |76 [101 - -
920 |45 |70 |13 |20 215 [289 |[147 [202 [68 |86 [52 |62 |39 44
950 |47 |74 |14 |21 226 [302 |155 [212 [70 |90 [53 |64 |39 4,5
1000 |51 |79 |15 |23 244 [325 |168 [230 [74 |96 |[55 |68 |41 4,6
1050 |55 |85 |17 |25 262 [349 |181 [249 [79 |103 [58 |71 |42 4,8
1100 |59 |91 |18 |28 280 [375 |195 [269 [84 |111 [61 |76 |43 5,0
1150 |62 |96 |20 |31 299 [402 [209 [291 |89 |120 [64 |81 |45 5,2
S[1200 [66 [102 [22 [33 31,7 [429 |224 [313 [94 |128 [66 |86 |46 54
S|1250 |70 [108 |24 |36 336 [457 |239 [335 [99 |137 [69 |91 |48 5,6
®[1300 |74 [113 [26 [39 357 [486 |255 [358 (105 |147 [72 |97 |49 5,8
@©l1zs0 [ 78 |119 [ 28 | 42 378 [515 |[272 [382 (112 |156 [76 101 |51 6,0
1400 |82 |128 |30 |45 400 |545 [289 |407 [119 [166 |80 [107 |52 6,2
1450 |86 138 |32 |49 422 |575 [307 |432 [126 |[176 |85 [112 |53 6.4
1500 | 90 147 |34 |52 445 606 [325 |458 [133 |186 |89 [118 |55 6,6
1550 |102 [156 |36 |56 468 |638 [344 |484 [141 [196 |93 [124 |57 6,9
1600 |[114 |166 |39 |59 492 |670 (363 |51,1 [148 [207 |97 [130 |58 7,0
1605 |115 |167 |39 | 60 494 |673 [365 |514 [149 |208 |98 [131 |58 7,0
3HayeHus, npueefeHHbIe B Tabnuue, oTHoCATCS K: KonoHka 2

o [pupoaHbii ra3 G20, Hu3WasA TennoTBOpHas crnocobHocTb 9,45

kBT*yac/Hm® (8,2 Mkan/Hm®)

e [lpupoaHbii ra3 G25, Hu3wWwasa TennoTBopHas cnocobHocTb 8,13

kBT*yac/um® (7,0 Mkan/um®)

Kononka 1

[MoTeps AaBneHust Ha ronoBe ropenku.

[aBneHve rasa usmMepeHo Ha LTyLepe ANs U3MepeHUst JaBneHVs rasa

(1) (pucyHok 39), npw:
e [aBneHun B kamepe cropaHus 0 méap;

e ropernke pa60Ta|ou.le17| Ha MakcMMarnbHOW MOLLHOCTY;

npu MakcMMarsnbHOM OTKpbIiBaHMM 90°.

Kononka 3

[MoTeps paBneHust Ha ApoccenbHOM 3acnoHke rasa (2) (pucyHok 39)

MoTepsn paBneHus Ha rasoBon pamne (3) (pucyHok 39), koTopoe
BKIOYaeT B cebs:
perynupoBoyHbIl knanaH (VR),
npegoxpaHutenbHbiv knanaH (VS) (o6a oTKpbITbl MakCMMarnbHO),
perynaTtop gasnenus (R),

o [onoBa ropenku oTperynupoBaHa B COOTBETCTBMU C rpacpmkom

(Puc. 16).
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3AMEYAHUE

Ecnu Heo6x0aumo y3Hatb NpUGIn3NTENBHY0 MaKCUMaIbHY MOLLHOCTL FOPESKU:

- BbINTUTE M3 AaBneHus rasa Ha wryuepe (1) (pucyHok 39) faBneHne B Kamepe CropaHus;

- B Tabnuue Ons COOTBETCTBYHOLLEN FOPEnkn, KOMoHKa 1, Hangute 3HayYeHve AaBrneHus, Hambonee 6nm3skoe K Nomny4eHHoOMy
pe3ynbTaTy BblYMTAHWS;

- CcneBa MpoYTUTE MOLLHOCTb, KOTOpasi eMy COOTBETCTBYET.

Mpumep ana npupogHoro raza G20 — RS 100/M:
e PaboTa Ha makcMmanbHOW MOLLHOCTU

e  BuHT perynupoBku rasa (2) (Puc. 15) oTperynMpoBaH B COOTBETCTBUM C rpadmkom (Puc. 16)
e  [aBneHue rasa Ha Wwryuepe otbopa aasnexus (1) (pucyHok 39) = 8 mbap
e  [aBlieHUE B Kamepe cropaHus = 2,5 m6ap

8 -2,5=5,5mbap
OaeneHuto 5,5 mbap, konoHka 1, B Tabnuue cooTBETCTBYET MakcuMarnbHasi MoLHocTb 900 kBT.
OTO0 3HayeHme ncnonb3yeTcs Kak nepsoe npubnumxeHue. MNocne aToro peanbHas MOLLHOCTb U3MEPSAETCS C NMOMOLLBI CHETUMKA.

3AMEYAHUE
Ecnu e Bbl HAOGOPOT XOTUTE y3HaTb aBMEHNEe rasa, KoTopoe AOSHKHO GbiTb Ha LWTyLepe 3amepa gaeneHus (1) (pycyHok 39),
Mpy YCMOBUKU YTO Bbl 3adMKCUPOBanM MakCUMambHYl0 MOLLHOCTb, C KOTOPOM [OrkHa paGoTaTb ropenka, OeicTByiTe
cneayowmm o6pasom:

- HaWgwuTe B Tabnuue ANs AaHHOWM ropenku MOLWHOCTb, GrvKanLyo K 3a4aHHOMY 3HaYEHUIO MOLLHOCTU

- cnpaBa, B KOMOHKe 1, Npo4TUTE AaBneHue rasa, KoTopoe eMy COOTBETCTBYET

- npubaBbTe K 3TOMY 3HAYEHWIO AABMEHNE B KAMepe CropaHus.

Mpumep ansa npupoaHoro rasa G20 — RS 100/M:
e  Tpebyemasi MakcumarnbHasi MOLWHOCTb ropenku— 900 kBT
e  BuHT perynuposku rasa (2) (Puc. 15) oTperynupoBaH B cOOTBETCTBUM C rpadmkom (Puc. 16)
e [aBneHuve rasa npu mowHoctn 900 kBT = 5,5 mbap
e [laBNneHuVe B Kamepe cropaHunst = 2,5 mbap
5,5+ 2,5 =8 mbap
aTo n ObyaeT AaBneHue, KOTOpoe AOIMKHO ObITh Ha WTyLlepe 3amepa AaBneHust (1) pucyHok (39).

Puc. 39
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D MpunoxeHue — Pabo4ynin guanasoH B 3aBUCMMOCTU OT NSIOTHOCTU Bo3gyXxa

Pabounn pgnana3oH ropenku, MNpUBEOEHHBIN B HACTOSALLEM
pyKoBOACTBe, 6blN NonyveH Npu TemnepaType OKpyxaroLen cpeabl
20°C n atmocdepHOM AdasneHun npubnusmtensHo 1013 mbap (0
MeTPOB Haj, YyPOBHEM MOPS).

MoxeT BO3HWMKHYTb CWUTyauusi, Korga ropenka OygeT pabotate C
BO34yXOM ANSA ropeHusi, umerolmmMm bonee BbICOKYID TemnepaTypy
n/vnn npu 6onbLuen BbiICOTE Hag YPOBHEM MOPS.

MoBbieHHast TemnepaTypa BO3dyxa W MOBbILEHWE BbICOTbI
OTHOCUTENBHO YPOBHSI MOPS 40T OAMH U TOT e pe3ynbTaT: 06bEM
BO3[yxa YyBenuMuuBaeTCsl, CregoBaTenbHO, €ero  MIOTHOCTb
yMeHbLUIaeTCs.

[Mpon3BoaMTENBHOCTL BEHTUNATOPA rOpenkyu B NpuHUMNe ocTaértcs
Takow e, HO CHUXaeTCs COoAepXaHue Kucnopoga B OOAHOM MeTpe
Kybrnueckom BO3ayxa, a Takke Hanop (Tara) BeHTUNsTopa.

B aTom cnyyae oyeHb BaxHO 3HaTb, OCTAHETCS N1, Tpebyemas npwu
onpedenéHHoM [aBMEHUM B KaMepe CropaHusi, MakcumarbHas
MOLLHOCTb TOpEenku, BHYTpU paboyero AvanasoHa ropernku npu
N3MEHEHUN TeMMNEPATypbl U BbICOTbI HAZ YPOBHEM MOPSI.

MpoBepbTe 3TO crieayoLmM 06pasom:

1.Mo Tabnuue Hamgute KoppekTUpyLWnn koadduumeHT F,
COOTBETCTBYIOLUMIA TemnepaType BO34yxa U BbICOTE Haf YPOBHEM
MOpSs ANs TOr0 MEeCTa, B KOTOPOM YCTaHOBIeHO obopyaoBaHuve.

2.Pasgenute Tpebyemyto OT ropenksm MoWHOCTb Q Ha

KOPPEKTUPYIOLLMIA KO3 PULNEHT F, YTOObI nony4nTb
3KBMBArEHTHYO MOLLHOCTb Qe:

5.YMHOXbTEe H2 Ha F, 4yToGbl nony4nMTb MakcumanbHoe
yMeHblleHHoe  pgasneHne H3  gns  pabouero
AvanasoHa

| H3 = H2 x F (Mbap) |
Ecnu H3 Gonble, yem H1, kak nokasaHo Ha pucyHke 40,
roperka CMOXeT pa3BuBaTb 3a4aHHYH MOLLHOCTb.

Ecnun H3 meHblwe, yem H1, HeoGx0OUMO YMEHbLLUUTL
MOLLHOCTb ropenku. [lpyM  yMEHbLUEHMW  MOLLHOCTU
YMeHbLUaEeTCs Takke AaBrieHne B KaMepe CropaHus.

Qr = yMeHbLUeHHas MOLHOCTb
H1r = ymeHbLeHHoe AaBneHve

HJ.r:Hlx[gJ
Q

Mpumep, ymeHbLLEHWE MOLLHOCTM Ha 5%:
Qr=Qx0,95

H1r = H1 x (0,95)?

[ns HoBbIX 3Ha4YeHun Qr n H1r noTopuTe Wwarn 2 — 5.
BHumaHue:

[onoea ropenkn perynmpyetca B 3aBUCMMOCTU OT
3KBMBANEHTHON MOLHOCTK Qe.

mbar
| Qe=Q: F (xBT1)
3.Haligute B paboyeM AvanasoHe ropenku paBouyio TOuKy, H2
KOTOpas HaxoAMTCS Ha NepeceveHnn crieayoLwmnx KOOpAnHaT: H3
Qe = 3kBMBaneHTHasa MOLLHOCTb H1y A
H1 = paBneHue B kamepe cropaHus
Touyka A gomkHa ocTaBaTbCsl B Npefenax paboyero avanasoHa pveey »

(Puc. 40) Qe kW
4.MNpoBeanTe Yepes TOUKy A BEPTUKamNbHYH NMHUIO, pUcyHoK 40, n Puc. 40
HaguTe MakcumanbHoe aaeneHve H2 B paboyem gnanasoHe. )

BbicoTa Hag ATmocdepHoe F
YPOBHEM MOpS, naBnexve, Temnepatypa Bo3gyxa °C
MeTpbl mbap 0 5 10 15 20 25 30 40

0 1013 1,087 1,068 1,049 1,031 1,013 0,996 0,980 0,948
100 1000 1,073 1,054 1,035 1,017 1,000 0,983 0,967 0,936
200 989 1,061 1,042 1,024 1,006 0,989 0,972 0,956 0,926
300 978 1,050 1,031 1,013 0,995 0,978 0,962 0,946 0,916
400 966 1,037 1,018 1,000 0,983 0,966 0,950 0,934 0,904
500 955 1,025 1,007 0,989 0,972 0,955 0,939 0,923 0,894
600 944 1,013 0,995 0,977 0,960 0,944 0,928 0,913 0,884
700 932 1,000 0,982 0,965 0,948 0,932 0,916 0,901 0,872
800 921 0,988 0,971 0,954 0,937 0,921 0,906 0,891 0,862
900 910 0,977 0,959 0,942 0,926 0,910 0,895 0,880 0,852
1000 898 0,964 0,946 0,930 0,914 0,898 0,883 0,868 0,841
1200 878 0,942 0,925 0,909 0,893 0,878 0,863 0,849 0,822
1400 856 0,919 0,902 0,886 0,871 0,856 0,842 0,828 0,801
1600 836 0,897 0,881 0,866 0,851 0,836 0,822 0,808 0,783
1800 815 0,875 0,859 0,844 0,829 0,815 0,801 0,788 0,763
2000 794 0,852 0,837 0,822 0,808 0,794 0,781 0,768 0,743
2400 755 0,810 0,796 0,782 0,768 0,755 0,742 0,730 0,707
2800 714 0,766 0,753 0,739 0,726 0,714 0,702 0,690 0,668
3200 675 0,724 0,711 0,699 0,687 0,675 0,664 0,653 0,632
3600 635 0,682 0,669 0,657 0,646 0,635 0,624 0,614 0,594
4000 616 0,661 0,649 0,638 0,627 0,616 0,606 0,596 0,577
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