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Obwune ykasaHud

» [laHHOe pyKOBOACTBO AOMKHO cobrtogaTbcs BCeMu KTo byaet
npoBoanTb Ntobble paboTbl Ha JaHHOM 060opyAOBaHMN.

+ [aHHOe pyKOBOACTBO NpeaHasHayYeHo Afs cneumansHo 0GyYeHHOro nepcoHarna.

» [laHHOe pyKOBOACTBO AOSMKHO paccMaTpmBaThbCs Kak YacTb
ropenkn n OOJ1NKHO XpaHUTbCA BONM3M mecTa ee YCTaHOBKMW.

[MpaBuna 6esonacHoCcTH

SI'IGKTpOHO,D,KJ'IIO‘-leHVIFl AOJKHbI BbINOJNTHATLCA B COOTBETCTBUU C
MEeCTHbIMU I'IpanmaMM n gepektnBamMm n TofbKO KBaJ'II/I(bVILWIpOBaHHbIMVI
cneuunanuctamu. MNpu MOHTaXxe JOMKEH BbITb UCKMIOYEH PUCK yTEYEK
TOonnMBa, BO3ropaHnuda n nonyvYeHunsa TpaemM nepcoHarnom

MepcoHan gomkeH cobnogate npaBunia 6€30nacHOCTY MPU MOHTAXE U
TEXHUYECKOM 0BCMYXXMBAHWUMW FOPENKM, UCKMHOYas BO3MOXHOCTb
noepexaneHusa anekTpn4eckmnx Kabenen n TONMBONPOBOAOB.

' CobntofjaTh OCTOPOXHOCTL MpY NPOBeAeHUM paboT: NOBEPXHOCTb FOPESIKM MOXXET HarpeBaThCs.
|

KoHgeHcaT B gbimoxoae

CoBpeMeHHas ropenka paboTaeT ¢ MeHbLUMM M30bITKOM BO34yXa U
4acTo C MeHbLIMMU POPCyHKaMu, YeM cTapble Modenu. JTo
noBbILaeT 3pdEeKTUBHOCTb, HO TaKXKe 1 yBENUYMBaET pUCK
obpa3oBaHWs KOHAeHcaTa B AbiMoxoAe. OTOT PUCK YBenunyvBaeTcs
ele Gonblue, ecrnv NoNepeYHbI pasMep AbIMOXOAAa CITULLKOM BENUK.
TemnepaTypa AbIMOBbIX ra3oB Ha paccTosiHin 0,5 M OT yCTbs
AblMOxoAa [oMmkHa ObITb Bbllle TeMMNepaTypbl TOYKU POChI ANS
COOTBETCTBYIOLLEro TONMNMBA.

HacTpoiika ropenkm

[Ins npaBWbHOW HACTPOWMKM ropenku Heobxoaumo NPOBOANTL
aHanu3 OAbIMOBbIX ra30B, 3aMepbl KONMYEeCTBa CaXu 1 TemnepaTypbl.
B npoTvBHOM criy4ae BO3HUKaeT pUck 06pa3oBaHus CaXu, CHUXKEHUS
3PPEKTUBHOCTU 1 BbINAOEHUS KOHOEHCaTa B bIMOXOAe.
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1. TEXHUYECKWE OAHHbIE

1.1 KocTpykTuBHbIEe pa3mepbl B40

362
316
262

202 -
527 202

451 | <

1.2 YCTaHOBKa 3M1eKTpPOL4OB po3Xura 1 nognopHon wamnobsbl

< *BaxHo: Vckpa He gomkHa
nonagatb Ha QOPCYHKY MIn
B nognopHyto wanby.

b
B40 MF 2,5-3,0 2,0 6,5-7,0 2,0 5,0
LnvHa TPyl Tpy6a TpyGa TpyGa
roperkm TOperkKu, TOperkKu, TOPerkKu,
paavep B paamep C paamep D gl o I! g
CraHpapt 1 202 115 160 114 !
mGap 1.21 MoLHOCTb roperku
4
3 65 _ 295 Krlu
5 N 65 - 295 kBT
1 S~
0 \l * Vcnonb3oBaHo 3HaveHne
1 HWXHEN TENNOTBOPHOM
60 100 140 180 220 260 300kBT CrnocobHOCTM ANA pancoBOro

macna 10.00 kBT*u/kr
cornacHo DIN 51605:2010-10
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1.3 KoHCTpykTMBHbIE pa3dmepbl B45-2 MF

375
347
»|

265

248
513 585 . 250 o

1.4 YcTaHoBKa aMeKkTpoaoB po3Xura n nognopHoun wanosbl

*BaxHo: Vckpa He
o ' [OOMKHa nonaaath Ha
B dopcyHKy unu
NOAMOPHYIO Lanby.

B45-2 MF 2,5-3,0 2,0 6,5-7,0 2,0 6,0

B45-2 MF [OnvHa Tpy6ebl Tpy6a ropenku, Tpy6a ropenku, Tpy6a ropenku,
ropenku paavep B paavep C paamep D o Ig .
o o H
Cranaapt 1 250 160 220 134 ° Il °
m6ap 1.4.1 MOLLHOCTb Fopesiku
g P 9,0 - 55,0 krlu
\
i 90 - 550 kBT
3 yd
2 ,/ N
1 (/ \] * Vcnonb3oBaHo 3HaveHue
0 HWKHEN TennoTBOPHOMN
-1

CMocoBGHOCTU Ans pancoBoro
macna 10.00 kBT*u/kr
cornacHo DIN 51605:2010-10

80 120 160 200 240 280 320 360 400 440 480 520 560 «er
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1.5 [MpucoeaguHuTENbHLIE pa3mepsbl, onaHubl

B40 MF B45-2 MF
2114 37

200
|
220

T

1L

1.6 Bbibop dpopCcyHOK 1 gaBneHns

ﬂOCKOJ’Ibe cyuiecTtByeT MHOXeCTBO TUMOB KOTJ10B C Ppa3findHbIMA
reoMmeTpuamMmn TonoK n TennoBbIMN Harpy3kamun, atb TOYHbIE
pekomMmeHgauunn no yrny pacnbifa 1 Xxapaktepuctmke pacnblineHna He
npeactaBnAaeTcA BO3MOXXHbIM.

O6paT|/|Te BHUMaHMeE, YTO Yyrosli U Xxapaktepuctmka pacnbiieHnsa
MEHAKTCA B 3aBUCUMOCTU OT AaBJieHUA Hacoca.

dopcyHka: 45° nonHbIN / NOMbIA KOHYC
60° NOMHbIN / NONbIA KOHYC ' 3aBopckas HacTpovika AaBneHusa Hacoca 20
6ap.
[asneHue: 28 6ap (24-28 6ap)" u P
24 6ap (20-28 6ap)?

) Macna ¢ BbICOKOI BSI3KOCTbIO
2) Macna ¢ HU3KOW BA3KOCTbIO
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1.7 Tunbl macen

openka ncnbiTaHa v gonylieHa ans
CXXUraHusi pancoBoro Macrna,
cooTBeTcTBytowero Hopmam DIN
51605:2010-10.

openka pa3paboTaHa Onga CxuraHnst macen ¢
BbICOKOW BA3KOCTbHIO (Kak BMonornyeckoro, Tak u
MUHepanbHOro NpoucxoxaeHust). MakcumaneHas
BA3KOCTb, Ha KOTOPOW roperka obina
npotecTupoBaHa, coctasnsaeT 120 mm? / ¢ npm 20°C.
120 mm? / ¢ npu 20°C cooTBETCTBYET MUHEPATIbHOMY
macny tuna EO3 50 mm? / ¢ npu 40°C (cTaHaapTHble
yCrnoBusi AN Macrna). 3To MOXeT BapbMpoBaTbCH B
3aBMCUMMOCTM OT Tvna macna. [pyrum cnocobom
onpepeneHus Tuna macna, ¢ KoTopbiM MOXeT
paboTaTb roperska, SsBnseTcs To, YTO OHO AOIMKHO

ObITb TaKUM, YTOObI €ro Mor npokayaTb Hacoc npu Tomn

TemnepaTtype, nNpy KOTOPO OHO HAXOAUTCA nepesd
HacoCoM.

[openka paspaboTaHa C y4eTOM BO3MOXHOMO
BO3[ENCTBMSA KOPPO3MOHHOW cpeabl, KoTopasi
YyacTo obpasyeTcs Npy UCMONb30BaHMU Macer
BMONOrMYecKoro NPOUCXOXAEHNS.
MakcrmanbHbIV Npegen Ans arpeccuBHOCTA
macen onpegeneH — BO3MOXHO MCMONb30BaHne
TOMMMBAa C MakCMMasibHbIM 3HaYEeHEM
kncnotHoctn go 80 mr KOH/r.

Cpok cnyx0bl Hacoca roperkv cocTaBnsieT B CpegHeEM
3 — 5 net, Npu ycrnoBmu, YTO TOMSMBO COOTBETCTBYET
Hopmam DIN 51605:2010- 10. Ecnun ncnonbayeTcs
Macro Apyroro ka4ecTsa (M 0CO6EeHHO ecrnv B HEM
NPUCYTCTBYIOT NECOK, MeTannmyeckas CTpy»Ka, XMbIX
W T.M.) WM XMMWYECKN arpeccrBHOE Macrno, CPoK
cnyx06bl Hacoca CyLEeCTBEHHO COKpaLLlaeTcs.

' Tak Kak B npouecce XxpaHeHusi manyeckme CBOMCTBa Macna MOryT MeHSITbCS (CTapeHne, UsMeHeHne

B TewmnepaTtypbl) Nepea OCTaHOBKOW FOpPerku Ha ANUTENbHBIN CPOK HEOOXOAUMO MPOorHaTh Yepes Hee
conspky. C nameHeHvem u3NYECKMX CBONCTB Macna MOryT MEHATLCS, Hanpumep, ero BA3KOCTb U
CrMocobHOCTb K BOCNNaMeHeHuo. [laHHoe MeponpusTe No3BONSeT NPOM3BECTU YBEPEHHbIN MyCK

ropernku nocne ONUTENbHON OCTaHOBKM.
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1.8 dopcyHka ana buomacen, 20-28 6ap

[aBsneHune Hacoca, bap

Gph 20 22 24 26 28

Kr/4 kBT Kr/y kBT Kr/y kBT Kr/y kBT Kr/4 kBT
1,00 4,9 49 5,2 51 54 58 5,6 56 5,8 58
1,50 7,4 73 7,7 77 8,1 80 8,4 84 8,7 87
2,00 9,8 98 10,3 103 10,8 107 11,2 112 11,6 116
2,50 12,3 122 12,9 128 13,5 134 14,0 140 14,5 145
3,00 14,8 147 15,5 154 16,2 161 16,8 168 17,5 174
3,50 17,2 172 18,0 180 18,9 188 19,6 196 20,4 203
4,00 19,7 196 20,6 206 21,5 215 22,4 224 23,3 232
4,50 221 221 23,2 232 24,2 242 25,2 252 26,2 261
5,00 24,6 245 25,8 257 26,9 269 28,0 280 29,1 290
5,50 27,0 270 28,4 283 29,6 296 30,8 308 32,0 320
6,00 29,5 295 30,9 309 32,3 323 33,6 336 34,9 349
6,50 32,0 319 33,5 335 35,0 350 36,4 364 37,8 378
7,00 34,4 344 36,1 361 37,7 377 39,2 392 40,7 407
7,50 36,9 368 38,7 386 40,4 404 42,0 420 43,6 436
8,00 SOk 598 41,3 412 43,1 430 449 448 46,5 465
8,50 41,8 418 43,8 438 45,8 457 47,7 476 49,5 494
9,00 443 442 46,4 464 48,5 484 50,5 504 52,4 523
9,50 46,7 467 49,0 489 51,2 511 53,3 532 55,3 552
10,00 49,2 491 51,6 515 53,9 538 56,1 560 58,2 581
10,50 51,6 516 54,1 541 56,6 565 58,9 588 61,1 610
11,00 54,1 540 56,7 567 619 592 61,7 616 64,0 640
11,50 56,5 565 59,3 593 61,9 619 64,5 644 66,9 669
12,00 59,0 590 61,9 618 64,6 646 67,3 672 69,8 698

Pancoeoe macro cornacHo DIN 51605:2010-10. BsaskocTs: 36,0 mm?/ ¢, npu 40°C. Mogorpesatens 160°C
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1.9 dopcyHKa ans MuHeparnbHbIX Macen, 22-28 6ap

[aeneHune Hacoca, 6ap

Gph 22 24 26 28
Kr/y kBT Kr/4 kBT Kr/y kBT Kr/y kBT

1,00 5,52 65,44 5,76 68,35 6 71,14 6,22 73,83
1,50 8,66 102,73 9,05 107,3 9,42 111,68 9,77 115,9
2,00 11,01 130,53 11,5 136,33 11,96 141,9 12,42 147,25
2,50 13,78 163,42 14,39 170,69 14,98 117,66 15,55 184,37
3,00 17,21 204,06 17,97 213,13 18,7 221,83 19,41 230,21
3,50 19,13 226,93 19,89 237,02 20,8 246,7 21,59 256,01
4,00 21,06 249.8 22 260,9 22,9 271,56 23,76 281,81
4,50 23,88 283,22 24,94 295,81 25,96 307,89 26,94 319,51
5,00 27,44 325,44 28,66 339,91 29,83 353,79 30,96 367,14
5,50 31 367,66 32,38 384 33,7 399,68 34,97 414,77
6,00 34,71 411,63 36,25 429,94 37,73 447,49 39,16 464,39
6,50 38,71 459,13 40,43 479,55 42,08 499,13 43,67 517,97
7,00 41,38 490,8 43,22 512,62 44,99 533,55 46,69 553,69
7,50 44,2 524,22 46,17 547,53 48,05 569,89 49,86 591,4
8,00 46,72 554,12 48,8 578,76 50,79 602,4 52,71 625,14
8,50 49,1 582,27 51,28 608,16 53,37 632,99 55,39 656,89
9,00 52,51 622,73 54,84 650,42 57,08 676,98 59,24 702,53
10,00 55,92 663,19 58,4 692,68 60,79 720,96 63,08 748,18
11,00 63,04 747,63 65,84 780,87 68,53 812,76 71,12 843,44
12,00 70,75 839,1 73,9 876,41 76,91 912,2 79,82 946,63

Tabnuvua cooTBETCTBYET Maciny C BA3KOCTbO 4,4 MM?/c npy nnotHoctn 830 Kr/m*
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1.10 OnwucaHne B40 MF
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1.10.1 KomnoHeHTbl B40 MF

JlTamna nHamkaumu, nogorpesaTtens BKI1 11.  JlvHua pasneHus
2. CMOTpOBOE CTEKITO 12. O6paTHasi NMMHKUSA Hacoca
3. HarpesaTerbHbIil afieMEHT Hacoca 13.  Hacoc
4, Kopnyc ropersiku 14. Perynsatop gaBneHus Hacoca
5. HacTpoiika NonoxeHus LUToKa PopCyHKM 15. BcacbiBarolyast NMHUsS Hacoca
6. LLIkana HaCTPOWKM MONOXeHUs LIToKa 16. LUTok dhopcyHKM

OPCYHKM §

copey 17. MoanopHas wanba

7. KaTtywka a/m knanaHa; 6e3 HanpshkeHus
18. dopcyHka

oTkpbIT NO
8 Briok knanaHos 19. wnb3a ons HarpeBaTenbHOMO aneMeHTa aepxarerns opcyHKM
9 Fopenouas Tpy6a 20. Toporpesatensb

10. Twnb3a Ansa HarpeBaTenbHOro afieMeHTa
Groka knanaHoB
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21.
22.

23.
24.

25.

26.

27.
28.
20.
30.
31.

@

BeHTunatopHoe koneco

M3ameputenbHbIN HUNNESb, AaBreHne
BEHTUNATOpPA

dnaHeL, ropernku

TonnueonpoBoa, o6paTHas NMMHUS OT
6rnoka knanaHoBs

Perynatop nonoxeHus Bo3gyLUHOM
3aCINOHKM

TonnueonpoBogd, nogorpesaTterb - 6ok
KananaHoB

TonnuBonpoBof, Hacoc - nogorpesaTenb
OneKkTpoabl po3xura

MpyxunHa nopLUHS

MopLueHb

Cepno knanaxa

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

39

®
®

(35)

PPOHT LUTOKa POPCYHKM

Bnok ynpasneHus

7-MV NOMIOCHBIN WTeKep (MoAKMoYeHne)

5-Tn nontocHbIV LWTekep (MOAKMIYEHNe nogorpeBaTens)

4-X NOMOCHbBIN LUTEKep (curHan ynpaeneHus nogorpesaTtens)
KoHgeHcaTtop

[suratenb

Bo3ayxo3abopHuk

TpaHcdopmaTtop posxura

BosayliHasa 3acnoHka
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1.11

R4

OnucaHue B45-2 MF

@X@ o 7908

1.11.1 KomnoHeHTbl B45-2 MF

1. Jlamna nHaunkauum, nogorpesartens BKI1

2 HacTpovika nonoxeHus wtoka opCyHKU

3.  Lkana HacTpoWiKkmn NONOXeHUst LLUToKa POPCYHKN
4

KaTywwka a/m knanaHa; 6e3 HanpspkeHWs 3aKpbIT
NC makcumanbHas MOLLHOCTb

5. KaTywwka a/m knanaHa; 6e3 HanpsikeHUs OTKPbIT
NO mMuHMManeHas MOLHOCTb

6. M3ameputenbHbIN HUNNEMb, AaBreHne
BEHTUNATOpaA

7. Bbrok knanaHoB

8. lopenoyHas Tpyba

9. dnaHeL, ropernku

10. JlnHns paBneHus

11. Hacoc

12. O6paTtHas nuHusA Hacoca

13. Perynartop gaeneHus Hacoca

Giersch B40 MF/B45-2 MF

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

b &

BcacbiBatoLLasa nMHMsA Hacoca
HarpeBaTenbHbIN 3nemMeHT Hacoca
OnekTpoabl po3xura

MronbyaTtbin knanaH

MpyxurHa nopLuHs

MopLueHb MakcumarnbHas MOLLHOCTb
Cepro knanaHa

PpoHT LUTOKa HOPCYHKM

MopLueHb MUHUMarnbHast MOLLHOCTb
LUTok dpopcyHkm

MopnopHas waiba

dopcyHka

MoporpeaTenb
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27. 5-TW NOMIOCHBIN WITEKep (NoakmyeHne 41. CMOTpOBOE CTEKIO
noporpesarens) 42. 4-x nonocCHbIN WTekep (MakcumanbHas MOLLHOCTb)

28.  4-x MOMIOCHBIA LUTEKeP (CUrHan ynpaenexns 43. 7-MV NONIOCHbIV WTeKkep (MUHMMarnbHast MOLLHOCTb, MOAKNIOYEHNE)
noporpesaTens)

44. BosaylwHasa 3acroHKa
29. KoHTakTop gBuratens Ay

45. B 6
30. bnok ynpasneHus O3AYX03aDOPHUK

31. TpaHcdopmaTop posxura 46.  Koupencatop

47. [suraTenb
32. BeHTUNATOPHOE Koneco

48. K
33. TonnueonpoBoa, obpaTHas NMHUSA oT Broka opnyc ropenky

KrnanaHoB

34. TonnuBonpoBoa, nogorpeBatens - 6rok
KanarnaHoB

35. TonnueonpoBoa, Hacoc - nogorpesaTtenb

36. [puBoA BO3AYLUHOW 3aCMOHKM

37. Tlepekntovatens O-I

38. Jlamna nHankaumm, MMHUMarnbHas MOLLHOCTb
39. Tlepekntovatens I-lI

40. Jlamna vHAukKauuu, makcmmanbHasi MOLWHOCTb

Giersch B40 MF/B45-2 MF 15




Onsa MOHTaXXHUKOB

2. MOHTAX

2.1 KoHTponb KoMnrekTa noctaBku

Y6enutecb, 4To 06bEM NOCTaBKM COOTBETCTBYET AOKYMEHTaLMUU U
obopynoBaHve He Obino NOBpeXaeHO BO BpeMsi TpaHCNopTupoBku. B
cnyyae ecnn o6beM NOCTaBKN HE COOTBETCTBYET LOKYMEHTALMN,
HeobxoaMMmo yBeoMWTb 06 3TOM MocTasLymka. Mpu HanMumum
NOBPEXAEHWUUIA, BO3HUKLLMX B NPOLIecce TPaHCMOPTUPOBKU, HEOBXOAMMO
CBS3aTbCS C TPAHCMOPTHOW KOMMaHWEN.

2.2 [TogroTtoBka K MOHTaXy

Y6eautechb, 4TO ropesnka no CBOMM pasMepam ¥ AuanasoHy MOLLHOCTU
COOTBeTCTBYET KOTNy. NHbopmaums 0 MMHUManNsHOW U MakcuMarnbHON
MOLLIHOCTU yKa3aHa Ha TUMOBOM LUMMbOUKE.

2.3 Cucrtema nogaydum Tonnvea

[ns obecneyeHns HagexHOCTU He0bXoAMMO YTOOLI cucTema nogayn
TonnuBa Gbina BbIMNOSIHEHA AOMKHBIM 0Opa3oMm.
MoxanyicTta, obpaTtuTe BHUMaHWE Ha cnegyollee:
- Bblbop gnameTpa TONNMBONPOBOAA, €ro ANNHbI U pasHuLbl B
BbICOTaX; CMOTPU MHCTPYKLMIO HA HACcoC.
- TonnvBOMNpOBOA AOMKEH ObIT CMOHTUPOBAH C MUHMMAIbHO
BO3MOXXHbIM KONTUYECTBOM (PUTUHIOB. [I0IKHa BbITh
- TonnvMBOMNpOBOA AOMKEH OblTb CMOHTMPOBAH TakMm 06pasom, 3anonHeHa nepea
YTOObI UCKNIOYNTL BO3MOXXHOCTb HATSKEHWUST UK nepernba MEPBbIM MYCKOM.
TOMJIMBHbIX LUNTAHIOB NPU OTKUALIBAHUWN FOPENKN Unn ee
OEMOHTaxe Ansi NpoBeAeHNS CEPBUCHOTO 0OCMYXMBaHWS.
- TonnueHbI unbTp ¥2" AOMKEH ObITb CMOHTMPOBAH TaKUM
06pasom, 4To6bI KapTpraK punbTpa MOXHO ObINO Nerko 3aMmeHUTb
U NPOYUCTUTL. NS Macern ¢ BbICOKOW BA3KOCTbIO UMK
CoAepXaLLMX NPUMECU pekoMeHayeTCs UCMONb30BaTb
camoouunLamLmecs punbTpbl.
- Bce petanu TonnmeonpoBoaa A0MKHbI ObiTb BbINOMHEHbI U3
MaTepurarnoB, CMOCOOHbIX BblAEPXXMBaTb BO3OENCTBMSA Macen.
- [pu MOHTa)xe TOMMUBHbIX LUITAHFOB HEOOX0AMMO YOeanTbCs, YTO
LUNaHr nogatoLert MIMHUA U WwnaHr o6paTHON NMHUK NPaBUNBHO
NOAKIMYEHbI K TOMMMBHOMY Hacocy. LnaHri gomkHbl 6bITb
nponoxeHbl 6e3 nepernboB 1 HaTSHXKEHWUNA.
- YpanuTb BO3AYyX U3 CUCTEMbI. TONMNBHBIA HAacocC U
nogorpesaTenib MOryT BbINTU U3 CTPOSA Npu paboTe 6e3
Tonnuea. Mpu nycke Bakyym BO BCacbiBaloLLEM
TpybonpoBoae He [OMMKeH onyckaTbest Hke 0 H6ap.

TonnuBHasa cuctema

2.3.1 Cxema cucTeMsl nogaym Tornnuea 6e3 1. Camoounwarownics ouneTp
[AOMOSIHUTENBHOIO Hacoca

OTa cxema MOXeT ObITb UCMOMb30BaHa TONbKO AS1S TONNMBA C BA3KO3TbtO

meHee 30 mm?/c.

4 )

N
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2.3.2 Cxema cucTtemMbl nogaym Tonnuea ¢
JOMONHUTENbHBIM HACOCOM

1 2

D>t

4 )

N

. /

1. [ononHnTenbHbIM HAacoc

2. Camooumwjanowmnincs punstp
3.  MNepenyckHon knanaH 0,5 - 2,0 6ap

24 QIeKTpuYeckme NoLKNoYeHus

Mepen Hayanom paboT Mo SMEKTPONOAKITFYEHNIO MMABHbIN BbIKMYaTENb

[orkeH bbiTb ycTaHoBMEH B nonoxenne BbIKJT.

Ecnu koten umeeT 7-mMu 1 4-X NOMOCHbIE EBPO-LLTEKEPbI, OHW Kak

npaBuno MoryT 6biTb HEMOCPEACTBEHHO NOAKIOYEHDI K ropernke. B

NMPOTMBHOM Cyyae UCNomnb3ynTe npunaraemMbliii WTeKep. 5-T NOMOCHbLIN

LUTeKep npeaHasHayveH afsi OTAeNbHOro TpexdgasHoro NuTaHus

noporpesatens. lNoakntoveHne cMOTpU B pasgene

"OnekTpoobopyaoBaHue".

1. BbIkntounTE rmaBHbIN BbIKIHOYaTENb.

2. TogkntounTb eBpo-LiTekepbl. (Cm. " AnekTpoobopynoBaHue ")

3. Y6eamTech, 4TO BbIKNoYaTeNb ropenku (S1) Haxogutcs B
nonoxexun BbIKI.

4. BkntounTe rmaBHbIN BbIKMOYATEb.

' Mpy MCNONb30BaHWUK APYTUX ANIEKTPOMNOAKMHOYEHWIA, OTIIMYHBLIX OT PEKOMEHYEMbIX, CYLLECTBYET PUCK
g OnyHeHNs TpaBM 1 MoBpexaeHus obopynoBaHus.
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2.5 Moadop dopcyHKM

CMOTpeTb TeXHUYECKMe AaHHble: pekoMeHAaLuun no BbI6opy hOpCyHOK 1 Tabnuua popcyHoK.
Ecnu ¢ BeiGpaHHbIMM hopcyHKamu npw nycke ropenku B45-2 MF

BO3HMKalOT NPOBnembl, B HEKOTOPbIX Criy4asx 9T0 MOXeT ObITb CBS3aHO C

HenpaBunbHbIM BbIGOPOM hOPCYHKM NepBon cTyneHn. Beibop Ans

nepBou CTyNeHn OPCYHKN C MEHbLUMM PacXoAoM MOXeT pelunTb 3Ty

npobnemy.

2.6 YcTaHoBKa nognopHoun wamnbsl u
KOfiMyecTBa BO3ayxa

Mepen BBOOOM B 3KCnnyaTaumio HeobxoaMMo Npor3BecTm
npeaBapuUTEnbHY HAaCTPOWKY rOperku cornacHo agmarpammve. CMoTtpeTb
OCHOBHbIe HacTporiku. OBpaTnTe BHUMaHMe, YTo 3TO BCEro NnuLlb 6a3oBble
HaCTPOWKW, KOTOPbIE MpY HEOBXOAMMOCTY AOIMKHBI ObITh CKOPPEKTUPOBAHBI
nocne nycka ropenkv. Heobxogumo npon3sBecTy 3amepbl cocTaBa
ObIMOBbIX ra30B M KONMYeCcTBa Caxu.

2.7 MoHTaX roperkm

2.7.1 Cxema oTBepcTui

Y6euMTer, 4YTO CxXema OTBepCTVIIZ Ha KOTJ/ie COOTBETCTBYET cbnaHu,y

ropernku.

Tun d, d, d,
B40 MF 2 115-175 M10-M12 2 195-245
B45-2 MF 2 135-(175) 200 M10-M12 2 (195) 224-260
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MoHTax ropenku
PasbeneHnTb Kopnyc ropenku n gpnaHe.
CHATb NoANopHyto LWanby co LwToka popCyHKN.
YcTaHoBUTb BblIbpaHHy popcyHKy. (CM. TEXHUYECKNE faHHbIE)
YcTaHoBUTbL NOABOPHYIO Wanby Ha LUTOK hOPCYHKU.
CHsTb ropenoyHyto Tpyby ¢ pnaHua.
®naHeL, C MPOKNaAKOM CMOHTMPOBATL Ha KOTEN.

No o b oodhd=2N

"openoyHyto Tpyby CMOHTUPOBATL Ha naHel. Yo6eauteck, 4To

OTBEpCTME B NEpPeHEN YacTu ropenoyHon Tpyobl pacnonoxeHo

CHM3Y. OTO NO3BONUT KanmsM TOMNMAMBa CTeKaTb, HE CKannuBasicb B

ropenoyHon Tpybe.

8. M3onupoBaTb NPOCTPaHCTBO MEXAY ropeniovHon Tpyoon n
[ABEpLIEN ropenku Ans CHUKEHUS TEMMOBOMO U3MyYeHUs.

9. * B40 MF: kopnyc ropenkv cMOHTUpOBaTb Ha doriaHeL,

* B45-2 MF: kopnyc ropenku caB1HYTb MO HanpaBnsioLwum

10. 3akpenuTb KOpNyc ropenky npy NOMOLLM ranku/raex.
11.  TloakniouYnTb TOMMMBHBIE LUMAHMN K HAacocy (cMm. . 2.3)
12.  TlogkniounTb anekTponuTaHme ropenku (cm.n. 2.4).

MockonbKy ropenoyHas Tpyba MOHTUPYETCS C BHYTPEHHEN
CTOPOHbI ABEPLbI KOTNa, HeobxoanmMo YTobbl bbina
BO3MOXXHOCTb OTKPbITb ABEPLY UMY UMETb crneunanbHbIn
OTKMOHOW chbnaHeLl, KOTopbIi MOXET BblTb CMOHTUPOBaH
nocrne yCcTaHOBK/ roperioyHon Tpyobl.

2.9 [MpoBepka repMeTUYHOCTH
TonsmBonpoBoaa

Mocne MoHTaxa 1 BBoAA ropernku B aKkcnnyaTaunto Heobxoammo
NPOBEPUTb FrEPMETUYHOCTb YNIOTHEHUI COEANHUTENbHbLIX 31IEMEHTOB
(A). HapyleHne repMeTnYHOCT MOXET BO3HMKHYTb B pe3ynbTaTte
TemnepaTtypHbIX KonebaHuin unvu TpaHCNOPTUPOBKW.

TemnepaTypHble kornebaHusi NPOUCXOAsAT B NMPOLIECCe HarpeBaHus
TONNMBA, peann3oBaHHOMO B 3TUX roOperikax.

B cny4yae OGHapy)KeHVIH noarekaHust TonnmMea 00bIYHO AOCTAaTOYHO 3aTAHYTb
coeanHuTenbHble 3NEMEHThI.
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Onsa MOHTaXXHUKOB

3. OINNCAHUE PABOTHI

3.1 B40 MF ogHocTyneH4yaTas ropernka

Mpu 3anpoce Tenna nogorpesaTernb ropenku HaYnMHaeT HarpeBaThb
Tonnmeo. o AOCTWKEHWUM TONNMBOM 3a4aHHON TeMnepaTypbl ropernka
nonyyaeT curHan Ha BkIoveHne. Harpetoe TonnmMBo NpokayvBaeTcs
Yyepes TOMNSIMBHYIO CUCTEMY FOPESKY.

Mo 3aBepLueHnn Nepunopa nNpoayBku Ha 3/m knanaH (Y1) nogaetcs
HanpshKeHve 1 OH 3akpbiBaeTcd. [laBneHne B LTOKe POPCYHKU
BO3pacTaeT 1 oTceyHon knanaH (V1) oTkpbeiBaeTcs. ToNnNmMBo pacnbinseTcs
dopcyHKon 1 BocnnameHsieTcs. Hebornbluasa yacTb Tonnmea 1 cxaTbli
BO34YX M3 LUTOKa (POPCYHKM BO3BpaLLaeTca B 06paTHy0 NMHUIO Hacoca
Yepes ApeHakHYH TOMMUBHYO NuHMIo (L).

Mo pocTmkeHun ycTaHOBKOW 3agaHHOM TemnepaTypbl ¢ 9/m knanaHa (Y1)
CHUMAETCSH HarnpsXeHe U OH OTKPbIBAETCS; NOCIE YEro OTCEYHON
knanaH (V1) 3akpbiBaeTcs. COOTBETCTBEHHO racHeT NIsiMs ropenku n
O[JHOBPEMEHHO MpekpaLlaeTcs Nogorpes TONMBa.

P E1
| Vi1
(D——<:_3 >

Y1 W iz Vim

P TonnMBHbBIN HAacoc

E1 MoporpeBatenb

I LLTok cpopcyHkm

L [peHaxkHas nuHus

N1 dopcyHka 1

Y1 O/m knanaH HopmarnbHO OTKpbIThIN (NO)
V1 OTceyHom knanaH
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3.2 B45-2 MF gByxctyneHyaTtas roperka

Mpu 3anpoce Tenna nogorpesaTernb ropenku HaYnMHaeT HarpeBaThb
Tonnueo. o JOCTVKEHNM TONNMBOM 3a4aHHON TeMnepaTypbl ropernka
nonyyaeT curHan Ha BkIoveHne. Harpetoe TonnmMBo npokayvBaeTcs
Yyepes TONSIMBHYIO CUCTEMY FOPESKY.

Mo 3aBepLUeHnM Nepunofa NPoayBKM Ha 3/M KnanaH MUHUMaIbHOM
Harpy3ku (Y1) nogaeTtcst HanpsikeHue 1 OH 3akpbiBaeTcs. [laBneHve B
LUTOKE (POPCYHKM BO3pacTaeT N OTCEYHOW KranaH MUHUMaNbHOW
Harpy3ku (V1) oTkpbiBaeTcsa. Tonnmeo pacnbinseTca Yyepes popcyHKy
(N1) n BocnnameHsietcs. Hebonbluas YacTb TOMMAMBA U CXaTbl BO3AYX U3
LTOKa OPCYHKN BO3BpaLLaeTca B 06paTHYH0 NMHUIO Hacoca Yepes
OPEHaKHYIO TONMNMBHYIO NHMIO (L).

3/m knanaH MakcumanbsHou Harpy3skn (Y2) oTKpblBaeTcs, korga ot
yCTaHOBKM MOCTYyNaeT 3anpoc Ha yBenMyeHne MoLHOCTU. PasHuua
AaBneHW, BO3HUKAIOLLAsA Ha OTCEYHOM KianaHe MakcuMarbHOW
Harpy3ku (V2), no3BonsieT eMy OTKpbITbCS. TONMBO pacnbinseTcs Yepes
dopcyHky (N2) n BocnnameHsieTcs.

Mo pocTmkeHn ycTaHOBKONM TemnepaTtypbl cpabaTtbiBaHUA
TepmocTaTa 9/M KnanaH MakcumaneHon Harpysku (Y2) 3akpbiBaeTcs.
MponcxoauT BblpaBHMBaHVE AaBMEHUA HA OTCEYHOM KnanaHe
MakcumansHoun Harpysku (V2), 4To NPUBOAMT K €ro 3aKkpbITUIO.
MoLLHOCTb CHUXaeTCsA 40 MUHMMArbHOW Harpy3Kku.

Mo [ocTMKEHUN yCTaHOBKOW 3aaHHOM TeMnepaTypsbl ¢ 3/m knanaHa (Y1)
CHVMMaeTCs HanpsikeHne 1 OH OTKPbIBAEeTCs; MOCIe Yero 3akpbliBaeTcs
oTtceyHor knanaH (V1). CooTBETCTBEHHO racHeT NMSAMSA ropesku u
0OHOBPEMEHHO NpeKkpaLlaeTcs NoJorpes TOMnMBa.

P E1 | )2
(D= ==l N2
N1
L
A < \A V1
Y YZZX Y1

ket
Y7 AN

P TonnuBHbIN Hacoc

E1 MoporpeBaTenb

| LLITok cbopCyHku

L OpeHaxHas nuHua

N1 dopcyHka 1

N2 ®opcyHka 2

Y1 3/m knanaH HopMarnbsHo OTKpbIThIN (NO)
Y2 3/m knanaH HopmarbHO 3akpbIThi (NC)
V1 OTceyHor knanaH 1

V2 OTceyHom knanaH 2
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4. OCHOBHbIE HACTPOWKM

4.1 [Mpumep ocHoBHbIX HacTpoek B40 MF
MoLHOCTb ropenku 200 kBT
PacyeTHas npon3BoanTenbHOCTb (DOPCYHKM 200 kBT1/10 kB1y/kr*= 20 Kr/v

Bbibop dhopcyHkn B cooTBeTCTBMU € Tabnuuen (Cm. TexHnyeckne
AaHHble). BeiGop dhopcyHkM 3aBUCUT OT BbIGpaHHOTO AaBreHusa Hacoca 1
Tpebyemon molHocTn. CornacHo Tabnuue:

[aenexuve 25 bap

Hacoca

dopcyHka 3,50 gph

MoLuHocTb 20,61 kr/4 => 20,61 kr/4 x 10 kBT4/kr* = 206 kBT

* 3HauveHue B cootBeTcTBMM ¢ DIN 51605:2010-10

OCHOBHbIE HaCTPOWKM

YcTtaHaBnnBaemble 3HadeHus ans 200 kBT B cooTBeTCTBUM € Tabnvuamm
OCHOBHbIX HacTpoek. [Npy NpoBeeHUN HacTPOeK PyKOBOACTBOBATHLCS
n.4.7 “PerynupoBka wtoka opCcyHku, nognopHomn wanbsl B40 MF” 1
n.4.8 “Perynuposka konnyectsa sosgyxa B40 MF”.

MowHocTb 1 BbibpaHHasa hopcyHka U3 npumepa
LLITok dpopcyHkm 14
BosayliHas 3acnoHka 7

OcCHOBHbIE HaCTPOWKHN CnyXXaT TONbKO ANA NyCKa ropersiku. Mocne
ycneLwHoro nycka u O6paSOBaHMF| CTabunbHOro NnaMeHn HeobxoaumMo
NPOBEPUTL HACTPOWNKM 1 NpKn HeobX0AMMOCTM BHECTU U3MEHEHUS B
COOTBETCTBMU C YCNOBUAMUN YCTAHOBKU U NCMOJb3yeMbIM TOMJTMBOM.
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4.2 [Mpumep ocHOBHbIX HacTpoek B45-2 MF

MoLLHOCTb ropenku Max. 500 kBT

Min. 200 kBT
PacueTHasa nponssBoanTenbHOCTb POPCYHKM MUH. MOWHOCTL 200 kBT/10 kBTu/kr*= 20 Kkr/4
PacuyeTHasa nponssBoanTensHOCTb POPCYHKM Make. MOLLHOCTb (500 kBT-200 kBT)/10 kBTu/kr*= 30 kr/u
Mpon3BoanTENLHOCTL POPCYHOK paccynTaHa Ans ABYXCTYNEeHYaTon ropenkm ¢
OBYMS1 hopcyHKaMu (OTAENbHO ANs KaXaom OPCyHKM).

Bbi6op dhopcyHkn B cooTBeTCTBUM C Tabnuvuen (Cm. TexHnyeckne aaHHbIe)

Bbi6op dhopcyHkM 3aBUCKT OT BbIGpaAHHOIO AaBneHnst Hacoca u
TpebyeMo MOLLHOCTW.

B cooTBeTCTBUM C Tabnuuen BbiIGpanyu criegytoLne gOpCyHKM.

BbibpaHHOe gaBneHue Hacoca 25 bap

dopcyHKa MUH. Harpyska 3,50 gph

dopcyHKa Makc. Harpyska 5,00 gph

MoLLHOCTb Ha MWH. Harpyske 20,61 kr/4 => 20,61 kr/4 x 10 kKBTY/Kr*
= 206 kBT

MoLLHOCTb Ha MakKc. Harpyske 20,61 kr/9h + 29,44 kr/4 => 50,05 Kr/4 x

10 kBty/kr* = 501 kBT

* 3HayveHune B cootBeTcTBUM ¢ DIN 51605:2010-10

OCHOBHbIE HaCTpPOWKM

YcTaHaBnMBaeMble 3Ha4YeHUs Ansi MakcumarnbHom moLHocT 500 kBT n
MUHUManbHon molHocTh 200 KBT B cooTBETCTBUM € Tabnuuamm
OCHOBHbIX HacTpoek. NMpn NpoBeAeHUn HaCTPOeK PYKOBOACTBOBATLCS
n.4.7 “PerynupoBka wtoka hopCyHKM, MOAMNOPHON wanbbl B45-2 MF” n
n.4.9 “PerynupoBka konuyecTBa Bo3gyxa B45-2 MF”.

CepBonpuBoa ABYXCTYMNeHYaTbli (CM. TexHUYeckne AaHHble...)

MoLHocTb 1 BibpaHHasa hopcyHKa 13 npumepa

LLToK popcyHKM CtyneHb 2 = 25
CepBonpusog, 3akpbiTo = 0° CuHUIA Kynayek
MwuH. moLHocTb = 45° OpaH3KeBbIl Kynayek

MV makc. MowHocTb = 60°  YepHbili Kynauek

Makc. mowiHocTb = 90° KpacHbiii Kynadyek

UepHbin kynadek MV (3/m knanaH MakcvmMarnbHOW Harpy3Kkun) AOMKeH
HaxoAMTbCS MeXAY Kyraykamv MakcuManbHOM U MUHUMaIbHOW
Harpysku. NonoxeHne kynayka MV onpegensieT MOMEHT NePeKITIoYeHNS
MexXay CTYNeHsAMU 1 3aBUCUT OT XapaKTepuCTUK KoTna. o ymonyaHuio
YepHbIN Kynavek pacrnonoXeH Mexay OpaHXeBbIM U KPacHbIM
Kynadkamm.

OCHOBHble HaCTPOWKKM Cry»kaT TONbKO Asi nycka ropenku. MNocne
yCrMeLHoro nycka 1 obpasoBaHusi CTabunbHOro nameHn Heo6xoanmo
MPOBEPUTL HACTPOWMKU U NPU HEOBXOAUMOCTN BHECTU U3MEHEHUS B
COOTBETCTBMM C YCITOBUSIMU YCTAHOBKM U UCMOSIb3YEMbIM TOMSVBOM.
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4.3 YcTaHoBOYHbIE 3HAa4YeHUs ana wrtoka gpopcyHkmn B40 MF
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4.4 YCTaHOBOYHbIE 3HAYEHUS ANga BO3ayLLHOM 3acrioHkun B40 MF
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4.5 YCTaHOBOYHbIE 3HA4YeHUa ONns WToka oopcyHkn B45-2 MF
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4.6 YCTaHOBOYHbIE 3HAYeHUS ONnA BO34YyLWHOM 3acnoHku B45-2 MF

120

100

0 /
60 /
40 /

20 /

0

Bosgyx, <°

T T T T T T T T T T T ]
80 120 160 200 240 280 320 360 400 440 480 520 560

24 Giersch B40 MF/B45-2 MF




4.7 PerynupoBka wToka qoOpCyHKM, NOANOPHOWN LLAnObI

PerynvpoBka LwToka hopCyHKM UCMonb3yeTcs AN AOCTUXeHMs Hanbonee
ONTUManbHOro 3Ha4YeHUs AaBneHUs BO3ayxa Ha NOANOPHOM wanbe
Ha pasnnYHbIX CTYMEHSAX MOLLHOCTMW.

1 dopcyHka (B40 MF)
PerynupoBka ocyLecTBnsieTcs BUHTOM (B) Takum obpa3om, 4ToObI
[0BUTLCA ONTUMAanNbHOTO AABEHNUS AN MyYLIEero ropeHusl.

2 ®opcyHku (B45-2 MF)

PerynmpoBka ocCyLleCcTBNSeTCS BpyYHYD Takum 06pas3om, u4TOObI
A0BUTBCA ONTUMAnNbHOroO AaBneHus AN fNyywero ropeHus. Hactponky
Npou3BOANTL Ha 2-1 CTYNEHN MOLLIHOCTW.

YcTaHoBuUTE Hy)KHOe nonoxeHue no wkane (C), ncnonb3sys BUHT
(D) (neBoe BpalLeHme — CHXeHVe AaBrneHns, NoanopHas wanba
CMelLLaeTcs Hapyxy).

B cnyyae BO3HUKHOBEHWS Nynbcauuii UI3MEHEHWE AaBMeHUs Ha
noAnopHou wanbe MoXeT cnocobCTBOBaTL NX NPEKPALLEHNIO.

4.8 PerynupoBka KonnyecTtsa Bo3gyxa
B40 MF

YcrtaHoBuTe nepekntodatens (S1) B nonoxexue (1). Ocnabbte BUHT
(E), dukcupyoLwmii pyyky perynmpoBaHns KONMYecTBa Bo3ayxa.
BpalleHnem py4ykun yCTaHOBUTL BO3AYLLHYIO 3aCMOHKY B MOMOXEHUE,
npu KOTOpOM ByAeT JOCTUTHYTO Tpebyemoe KonnMyecTBo Bo3ayxa.

BpalieHune pyyku no 4acoBOW CTpenke yMeHbllaeT KONMUYECTBO @
BO34yXa, NPOTVB YacOBOW — yBESMUMBaeT.

Mo 3aBepLUEHNM HACTPOWKM 3adMKCUMPOBaTb NOSIOXKEHME 3acroHku BUHTOM (E).

TekyLLee NOnoXeHne 3acrnoHKM MOXeT BbiTb cumTaHo no wkane (F).
MpoBepuTb HACTPOWKM MO aHanu3dy coctaBa OTXOASALLMX rasos.
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4.9 PerynupoBka konimyecTsa Bo3yxa
B45-2 MF, cepBonpusof,

CepBonpuBog NoBopavMBaeT BO3AYLLUHYIO 3aCNOHKY MeXAy TpeMms
npeaBapuTenbHO 3a4aHHBIMU NOMOXEHVUAMU. DTN MONOXEHNS
KOHTPONUPYIOTCA MUKPOBBIKIIOYATENAMU MOTOPA, MOMEHTbI
NepeknioYeHns KOTOPbIX 3a4al0TCH C MOMOLLbIO LIBETHbIX KynadykoB. EcTb
TaKKe YepHbIN Kynayek, KOTOpbIi KOHTPONMPYET NepekroveHne a/M
KnanaHa 2-ov CTyneHu.

Ecnun TpebyeTcst USMEeHWUTb KONMMYECTBO BO3AyXa:

CHATb KPbILLKY C CEPBONPMBOAA U BPALLEHUEM KyNayKoB M3MEHWUTb MX
MOMOXEHUs, NCMONb3YSA NpunaraemMblv KoY. Ecnv nocne nepeHacTpoviku
Kyrayka nornoXeHune 3acfloHKN He MeHsieTCcs, He06X0AMMO BbIMOSTHUTL
nepeknioYeHne Mexay CTyneHIM1 ropenkn Ans akTusauum HacTPOWKK.
Mocne yero cHoBa BepHyTb NepekntoyaTenb B ICXOAHOE MONoXeHne Ans
MPOBEPKN YCTAHOBIEHHOIO 3Ha4YEHMS.

CtyneHb 1

YcTtaHoBuTb nepeknioyartens -1l B nonoxexune ctynens 2 (l1).

* YMeHbLLEeHMEe KoNMYecTBa Bo3ayxa:

OpaHxeBblI Kynadek

noBopaymBaTb B CTOPOHyY 0°.

YBenu4yeHne KonuyecTsa Bo3ayxa:

OpaHxeBblIi Kynadyek noBopaynBaTtb B CTOPoHy 90°.

Ecnun nonoxeHne KpacHOro Unmn oparXeBoro KyrnaykoB U3MEHSINOCh,
HeobX0AMMO NPOBEPUTL NMOMOXEHNE YEPHOTO Kyrayvka 1 npu
HeobX0AMMOCTY U3MEHUTb ero. 3HavyeHne, yCTaHOBIEHHOE Ha YEPHOM
KynaJke, [OMMKHO HaXoaUTbCA MexXay 3Ha4YeHUSIMW, BbICTaBIEHHBIMU Ha
KPacHOM 1 OpaHXeBOM Kynaykax.

Mepekntoyatens |-l BepHYTb B MONOXeHWe cTyneHb 1 1 npoBepuTb
Ka4yecTBO CropaHus.
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CTtyneHb 2

YcTaHoBuTb nepekntovatens I-Il B nonoxeHne ctyners 1 (1).

* YMeHbLLUEeHVEe KonnyecTsa Bo3ayxa:

KpacHbIli Kynadek nosopaymaThb B

cTopoHy 0°.

YBenu4yeHne KonuyecTea Bo3ayxa:

KpacHbIn Kynayek nosopaymeath B

CTOpPOHyY 90°.

Ecnun nonoxeHne KpacHOro Unmn opaHXeBoro KyrnaykoB U3MEHSOCh,
Heo6X0AMMO NPOBEPUTL MOMOXEHNE YEPHOTO Kyravka 1 npu
Heo6X0AMMOCTU U3MEHUTL ero. 3HavyeHne, yCTaHOBEHHOE Ha YEPHOM
KynaJke, JOIMKHO HaXoaUTbCA MeXAy 3Ha4YeHVSIMU, BbICTABNEHHBIMN Ha
KpacHOM 1 OpaHXeBOM Kyraukax.

Mepekntoyatens |-l BepHYTb B NONOXEHWE CTyMeHb 2 1 MPOBEPUTL
Ka4ecTBO CropaHusi.

3aKpbITO

CuHUIA Kynadyek onpeaensieT kpanHee NonoxeHue Ans NosHOCTbo
3aKPbITON BO3AYLUHOW 3aCINOHKM 1 0BbIYHO He TpebyeT nepeHacTPoriKu.

Pacuennenue

CepBonpuBoa MOXeT ObITb BbIBEAEH U3 3auensieHns npu nomowm 6enon
KHOMKW. OTa PyHKLMA obneryaeT 3ameHy cepBonpusoja.

Mpn pazbegmHeHuu. HaxaTtb 6er|yro KHOMKY U COBUraTb €e Hapyxy

o

TeX Nop Moka OHa He 3angdeT B (PMKCUPYOLLMIA Nas.

Mpwn 3auennexHnn. Eenyro KHOMKY COBUHYTb BHYTPb U OTNYCTUTb.

BpawaTtb

Basi MOTOpa NokKa LecTepeHKn He BOVI,D,yT B 3auenneHue.

3/M knanaH cTyneHb 2
(4epHbIN)

CTyneHb 2 (KpacHbIN)

CtyneHb 1 (opaHxeBbIn)

3acnoHka 3akpbita (CUHUI)

KHonka pacuenneHuns.
HopmarnbHoe
NosfioXXeHne BepxHee.
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5. OBCIYXVBAHUE
[[OPEJIKW/

5.1 O6cnyxmBaHMe CMeCUTENbHOro
yCTpOUCTBa

CHATUe N ycTaHOBKa

O6cnyxuBaTb ropenky
Heob6Xo0AMMO MUHUMYM
YyeTbipe pasa B rof.

1. BbIKNOUMTb rMaBHbIN BbIKOYATENb U OTCOEAUHUTL LUTEKEPbI OT

ropernku. .
P Mpu paboTe ¢ roperskoii

2.« OtkpyTuTb ramky (G) u cHaTb ropenky ¢ dpnaHua, B40 MF.

O nkun (H B45-2 MF sedlie

TKPYTUTb ravku (H) n cABMHYTL ropenky Hasag, - . OCTOPOXHOCTS:

3. CHATb NnoanopHyto Wwanby Co LToKa U NPOYUCTUTL ee. MOBEPXHOCTU MOTYT
BbIkpyTTb hopCyHKY/OPCYHKMN. HarpeBaTtbCs.

YcTtaHoBuUTb HOBYHO(-€) hopcyHKy(-1). Ecnn dopcyHku ¢

dunbTpamu, To Nepes yCTaHOBKOW (OUNbTPbl AOIMKHBLI ObITh

CHSAITBI.
6.  YcTaHoBWUTb NoAnopHyto wawby (cm. Perynuposka

nopnopHou wawnbsl). (Cm. TexHnyeckme aaHHbIE)
Mockonbky ropenoyHas
Tpyba MoHTUpyeTcs ¢
BHYTPEHHEN CTOPOHbI
ABepLbl KoTna,
HeobxoanmMo 4YToObI
Oblna BO3MOXHOCTb
OTKPbITb ABEPLY UK
UMeTb cneumanbHbIv
OTKMAHOM chnaHeL,
KOTOPbIN MOXET 6bITb
CMOHTVPOBaH nocrne
YCTaHOBKM rOpPEenoYHON

7.  TlpoBepuTb anekTpodbl podxura (Cm. YcTaHOBKa 3NeKTpoaoB
poaxwura). (Cm. TexHuyeckme AaHHble)

8.  [lpu HeobxoaMMOCTY SNEKTPOALI POIKMUra 3aMEHUTD.

* YCTaHOBUTb ropesky Ha dnaHel, u 3ataHyTb raviky (G), B40 MF.
» 3agBUHYTL ropernky u 3ataHyTe ranku (H), B45-2 MF.

10. OTKpbITb KOTEN/OTKMAHON (brnaHew Ana AoCTyna K ropenovyHom
TpybOe.

11.  CHSTb 1 NPOYMCTUTB rOpPenoYHyto TpyOy.

12.  YcTaHOBUTb ropenoyHyto Tpyby; ybeanTech, YTo ApeHaxHoe
OTBEPCTME B rOPENOYHOM TpyOe pacnonoXeHO CHU3Y - 3TO
MO3BONMT TONSIMBY CTEKATb, HE CKanmMBasicb B roperioyHon Tpybe.

13. 3akpbITb KOTEN/OTKNAHONM hnaHel,.

TpyObI.
14. BcTaBuTb LWUTEKEPDI U BKOYUTL MMaBHbIN BbIKOYaTeb.
15. TlpoBepuTtb KA4eCTBO CropaHns™.
3arpsAsHeHHble
' dopCyHKn
B fomkHbIGLITE BCerga

3aMeHeHbl Ha HOBbIE.
DOpPCYHKN HE YNCTUTD.

3ameyaHue:

*

Mpu cepBrcHOM OGCNyXMBaHUU/3aMeHe KOMMOHEHTOB, BMMSIOLLNX Ha
Ka4yecTBO CropaHusi, Heo6xoanMo NPOBOAMTL aHaNM3 AbIMOBbIX Fa30B U
3aMepsiTb Caxy.
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5.2 ObcnyxnBaHne BO34YLLHbIX 3aCITOHOK

CHATMe n yctaHoBKa, B40 MF

BbIKNHOYMTE FMaBHbIN BeIKMHOYATENb Y OTCOEAMHUTL LUTEKEPLI OT FOPESIKU..
OTKpyTUTb raiky (G) n cHATb ropernky ¢ dnaHua.

3.  OTMeTuTb NonoxeHve BO3AYLUHOM 3aCNOHKM U BbIKPYTUTb
OUKCUPYIOLLNIA BUHT.

4. Oumctutb BO3ayLIHYH 3acnoHKy () n Bo3gyLwHbI kaHan. Cmasatb
Bar 3aClOHKM.

YCcTaHOBUTL BO3AYLLUHYO 3aCIOHKY M OTPErynMpoBaTh ee NooXeHue.
YcTaHoBUTL ropenky Ha naHeL, n 3ataHyTb ramky (G).
BcTaBuThb LWTEKEpb! U BKIOYNTD MaBHbIN BbIKNoYaTeNb. @

® N o O

MpoBepuTb KAYeCTBO CropaHns.”

CHATMe n ycTtaHoBKa, B45-2 MF
1. BbIKNOYMTb rMaBHbIN BbIKNOYaTENb M OTCOEANHUTD

LUTEKepPbl OT rOpernku.
OTKpyTUTb raku (H) n caBuHYTL ropenky Hasag.
CHsITb pelLLeTKy Ha BXo[e BO3[yLUHOro KaHana.
OTCcoeanHNTL CEpBOMNPUBOA,.

o k0N

OuncTuTb BO3AYLLIHYH 3acnoHKy (J) u Bo3ayLHbIA kaHan. CmasaTb
BaI 3aCIOHKW.

MNMoacoeanHWTL CepBOMpMBOA,.

YCTaHOBUTL peLleTKy Ha BXo4e BO34YLUHOro kaHana.
3aABuWHYTb ropenky 1 3aTaHyTb ravikv (H).

BcTaBuThb LUTEKepbl U BKIOYUTb MMaBHbIN BbIKNoYaTesb.

= © © N o

0. [poBepwuTb Ka4ecTBO cropaHus.*

3ameyaHue: @
* ﬂpm CepBUCHOM 06CJ'Iy)KVIBaHI/1VI/SaMeHe KOMIMOHEHTOB,

BIMNAKOLLNX HA Ka4eCTBO CrOpaHI/Iﬂ, HGOGXO,D,I/IMO ﬂpOBO,qMTb

aHarnn3 gbiIMOBbIX ra3oB U 3amep;m:. ca>|<y.
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5.3

3ameHa cepBonpuBoaa
BO34yLLUHOW 3acnoHkn B45-2 MF

CHATUe N ycTaHOBKa

1.

10.

1.

12.
13.

14.
15.

BbIknto4MTb rMaBHbIf BbIKMOYaTENb M OTCOEOUHUTL LiTekepbl OT
roperku.

OTmMeTnTb nopAaoK NoAKMYeHna NpoBogoB U OTCOEANHUTb UX.

BbiBecTM 13 3auenneHus cepsonpmeog 1 3achukcupoBaTb ero B
nonoxexun 30°.

BbIkpyTUTb BUHTBI (L) KpenneHus MOHTaXXHOW NNacTUHbI
cepBonpuBoa. Hekotopble U3 HUX TPYAHOZOCTYNHbI. [Ans
ynpoLyeHnsa gocTyna K Hum 6nok knanaHoB (K) MoXeT ObITb CHAT.
Cobnitogarite OCTOPOXHOCTb NPU CHATUK U YCTaHOBKe Brioka
KnanaHoB, YToObl He NOBPEeANTb YNIOTHEHUS.

OCTOpPOXHO NOAHSATH CEPBONPUBO/A, YTOObI BO3AYLLIHASA 3aCIOHKa
ocTanachk B BO3[yLUHOM kaHane. CHATb peivar (M) ¢ Bana
cepBonpuBoAa.

OTcoeanHNTL CepBONPUBOA OT MOHTaxHoW nnactuHbl (N).
HoBbin cepBonpmBof 3aKpenuTb Ha MOHTaXXHON MnacTuHe.
YcTtaHoBuTb pbidar (M) Ha Ban cepsonpusoga. BaxHo, 4Tobbl
BWHT ObIN NepneHanKynspeH NockocTn Bana.

BbiBECTU 13 3auUenneHns CeEpBONPUBOA U 3adpMKCMpoBaTh ero B
nonoxeHun 30°.

YCTaHOBWUTb MOHTaXHYIO NNacTVHY, HaNpaBmsAs pblyar B KPOHLUTENH
Ha BO34YLLHOW 3aCfIOHKE U Ban BO3AYLLUHOW 3aCNOHKM B MOHTaXHYHO
nnacTuHy (ybeauTtech, YTO BTYNKWN MeXAY MOHTaXXHOWN MAacTUHOW U
BarioM BO3AYLUHOWN 3aCrOHKN Ha MecTe).

BbiBecTn cepBonprBoA 13 3auenneHns; Bo3ayLUHasi 3aCrnoHka
AOIMKHA Nerko NoBOpayMBaThCs. 3akpbiTb 3aCMOHKY U YyCTaHOBUTb
Ha HOnMb LUKany cepsonpueBoaa.

BbINONHUTL ANKTPONOAKMIOYEHE CepPBONPUBOAA.

YcTaHoBUTb Kynaykun Ha cepBonpuBoae Tak, Kak OHU Obinn
YCTaHOBJ1€Hbl HA CHATOM cepBonpMueoae.

BctaButb LTeKepbl U BKIMKOYNUTb rMaBHbIA BbIKITOYATESb.

MpoBepuTh Ka4yecTBO CropaHns.*

3ameyaHue:

*

Mpu cepBrcHOM OGCNyXMBaHMU/3aMeHe KOMMOHEHTOB, BMMSIOLLMX Ha
Ka4yecTBO CropaHusi, Heo6xoanUMo NPOBOAMTL aHaNMU3 AbIMOBbIX Fa30B U
3aMepsiTb Caxy.
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54 3ameHa TonnusHoro Hacoca B40 MF/ B45-2 MF

CHsATHME M yCTaHOBKa

BbIKNioYMTb MaBHbIN BbIKNOYaTENb Y OTCOEANHUTDL LUTEKEPb! OT FOPErKY. @
OTCcoeanHUTL TOMMUBHBIE LUMAaHTM OT Hacoca.

BbIHYTb NOrpy>KHOWM HarpeBaTernbHbIV 3NeMeHT U3 Hacoca.

Ocnabwutb BuHTHI (O) 1 BbIHYTH Hacoc.

A

CMOHTMpOBaTb MydpTy HAacoca Ha HOBbIN HAcOC, OCTaBuB

MeXAy Hel 1 HAaCOCOM Takou e 3a30p (P) kakou Obin ycTaHOBMNEH
Ha CHATOM Hacoce, Ans Toro, YTobbl n3bexaTb AaBneHus Ha
ynroTHeHWe Hacoca.

6. YcTaHOBWUTL HAcOC Ha ropernky 1 3akpyTuTb BUHTHI (O).

(BakHO 4TOOBI LWNULBI Bana Hacoca NpaBuibHO COBManm ¢
nasamv B MmydrTe).

7.  YcTaHOBWTb HarpeBaTerbHbIV ANIEMEHT B HACOC.

8. lMopcoeomHUTb TONMMBHbBIE LUMAHTU.

9.  BcTaBuWTb LUTEKEPbI U BKITHOYUTb MMaBHbIN BbIKMOYaTE b.

10. 0O06e3B03QYyLWMTbL HACOC, 3anyCTUTb FOPEriKy U yCTaHOBUTL Tpebyemoe faBneHue Tonnmea.
11. TMpoBepuTb Ka4eCcTBO CropaHms.” ®

Cpok cnyx0bbl Hacoca ropenku coctaBnsaeT B cpeaHem 3 — 5
NeT, NpY YCMOBUK, YTO TOMNMUBO COOTBETCTBYET HopMmam DIN
51605:2010- 10. Ecnun ncnonb3dyetcsa macno apyroro
KayecTBa (M 0COOEHHO eCny B HEM MPUCYTCTBYIOT NECOK,
MeTannuyeckas CTpyxka, XMbIX U T.M.) NN XUMUYECKN
arpeccrMBHOE Macrio, CPpokK Cnyx0Obl HAacoca CyLLEeCTBEHHO
cokpallaeTcs.

IMpu paboTe ¢ ropeskoi cobnoaaTh OCTOPOKHOCTL: MOBEPXHOCTH
MOTyT HarpeBaTbCs.

Mpy NpoBeAeHN CepBUCHbBIX PaBoT Ha aNeMeHTax roperku,
KOHTaKTUPYIOLLMX C TOMSMBOM, HEOBXOAMMO NPOBEPSTh
OTCYTCTBME yTeyek ToMnnvBea npv BBOAE rOpPenku B
aKcnyaTauumio nocne o6enyXmBaHus.

3ameyaHue:

* ﬂpm CepBUCHOM 06CJ‘Iy)KVIBaHI/1VI/SaMeHe KOMMOHEHTOB, BIMNAKOLLNX HA
Ka4eCTBO CropaHu4, HeO6XO,EI,VIMO npoBOoANTb aHanM3 AbiIMOBbLIX ra3oB U
3aMepATb Caxy.
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5.5 3ameHa nogorpesaTens
1. BbIkno4nTb rnaBHbIn BblIKNOYaTeNb U OTCOEONHUTL LUTEKEPbI OT roperskn.

2. Ecnu HarpeBaTernb ropsayun, Aatb eMy OCTbITb BO
n3bexaHue nory4eHns OXoroB.

3. OtcoepuHuTb TONNMBOMpPOBOAbI (Q) OT nogorpesatens. [Ans
YNpOLLEHNS JEMOHTa)a TONIMBONPOBOAb! B NEPBYIO 04epeb
[OIMKHbI ObITb 0TCOEAMHEHbI OT BTOPbLIX MECT MX MOAKIIOYEHNS.

OTmMeTnTb 3HaYeHne, BbICTaBNEHHOE Ha TepmocTaTe.
BbIkpyTUTb BUHTBLI (R) 1 CHATL nogorpesatesb C ropenku.

CMOHTVIpOBaTb HOBbIV MoforpeBaTesib Ha FOpPerkKy.

N o o s

MogkntounTb TONNMBoNpoBoAbl. Cobnoaatb
OCTOPOXHOCTb MpK 3aTArMBaHNN COEAMHEHNI BO
n3bexxaHne BO3MOXHbIX yTe4eK TOnnmBa.

8. Ha TepmocTaTe BbICTaBUTb TEMNEPATYpPy, TaKyH Xe Kakas
Oblna ycTaHOBIEHa Ha CHATOM nogorpeBaTtene.

9. BcTaBuTb WTEKEPbI U BKIHOYUTL IMaBHbLIN BbIKTYaTENb.

10. KpaTKOBpEMeHHO BKIMIOYUTb ABUraTesnb Ana 3anoJiHeHUA CUCTEMbI
TONTMBOM. ﬂﬂﬂ 3TOro Ucnonb3oBaTb KHOMKY TECTUPOBaHUA Ha
nyckatene gsurartend.

11.  3anyctutb ropenky. [poBepuTb ka4ecTBO CropaHus.*

[Mpun paboTe c ropenkon cobniogatb OCTOPOXHOCTb: MOBEPXHOCTU
MOTyT HarpeBaTbCsl.

[Mpu npoBeaeHn cepBUCHBbIX paboT Ha 3NEMEHTaX roperku,
KOHTaKTMPYHOLLMX C TOMMMBOM, HEO6XOAMMO NPOBEPSATH
OTCYTCTBME YTEYEK TONNMBA NPY BBOAE FOPENKM B
aKcnyaTauunio nocrne o6cnyXnBaHus.

3amevaHue:

* Mpu cepBrCHOM 06CNYXMBaHNW/3aMEHE KOMMOHEHTOB, BMMSIOLLMX Ha
KauyecTBO CropaHusi, Heo6XoaNMO NPOBOAUTL aHaNM3 AbIMOBbIX ra30B U
3amepsTb Caxy.
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5.6 3aMeHa 3NeKTpPU4ECKnX
KOMMOHEHTOB

1. BbIknounTh rnaBHbIf BbIKMOYATENb U OTCOEAUHUTL LUTEKEPbI OT
rOperku.

OTMeTUTb NOPSAOK MNOAKIIOYEHNST 3aMEHSIEMOrO 3rieMeHTa.
3. CHSATb 3aMEHSIEMbI SNIEMEHT.

YCTaHOBUTb HOBbIN 3MEMEHT, NOAKIOYMB €ro N0 aHanorum co
CHATbIM UM B COOTBETCTBUA C npmnaraeMOVl CXEeMOW.

BcTaBuTh WTEKEPbI U BKMHOYMTb [MaBHbIN BbIKMOYaTENb.
MpoBepuTb paboTy yCTaHOBNEHHbLIX KOMMOHEHTOB.
3anyctuTb ropenky. MNpoBepuTb kKa4ecTBO cropaHus.™

5.7 3amMeHa 3almMTHOro TepmMocTara
nogorpeBaTens

Kak npaBuso sameHa 3aluTHOrO TepMocTtaTa TpebyeTcs, ecnu

NoAOrpeBaTento ¢ TPYAOM yAaeTcs HarpeTb TOMMMBO [0 BbICOKON Mpu paBoTe ¢ ropeskoil

TeMneparyphbl, BCNeACTBUE YEro BO3HMKAKOT NpobremMbl CO CTabumnbHbIM cobntoaatb
ropeHvem. OCTOPOXXHOCTb:
. NMOBEPXHOCTU MOTyT
1. BbIKNtoYMTb MMaBHbIN BbIKNOYaTENb M OTCOEAUHUTL LUTEKEPDLI OT
HarpeBaTbCsl.

ropernku.
CHATb KPbILLKY NoforpeBaTens, OTKPYTUB BUHTHI (S).

3.  3amepuTb Kakon 13 3awmTHbIX TepmocTaTos (T) gormkeH BbITb
3ameHeH. (Lenb gedekTHOro anemeHTa pasopsaHa.)

OTmeTuTh nopAAOoK NoAKNYeHna 3aMeHAeMoro afieMeHTa.
CHSITb 3aLUNTHbIN TepMmocTar.

YCTaHOBUTb HOBBIN TepMoCTaT, NOAKIH4YMB €ro No aHanorum
CO CHATbIM. |_|pl/l yCTaHOBKe HOBbIN TepMoCTaT AOJDKEH ObITb
NONTHOCTbLIO BCTABJIEH B TMINb3y nNogorpeBaTtena.

YCTaHOBWTb KPbILLKY NOAOrpeBaTens U 3akpyTUTb BUHTHI (S).
BcTaBuThb WiTEKepbl U BKMOYMTL MMaBHbIN BbIKMOYaTENb.

3anyctutb ropersky. MpoBepuTb Ka4ecTBO cropaHms.*

3ameyaHue:

* ﬂpm CepBUCHOM O6CJ‘Iy)KVIBaHI/1VI/38MeHe KOMIMOHEHTOB, BIMNAKOLLNX Ha
Ka4eCTBO CropaHus, HeO6X0,EI,VIMO npoBOANTb aHarnM3 AbIMOBbIX ra3oB U
3aMepATb Caxy.
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5.8 KoHTponb ynnoTHeHMn TONSIMBONPOBOLOB

Bcnencteue konebaHum TeMmnepatypbl, BO3HUKAKOLLMX B poLecce
paboTbl nogorpeBaTens, B MecTax CoeanHeHU TOMMBHON CUCTEMbI
ropernku co BpeEMeHEM MOTyT BO3HUKaTb YTEYKM TONNMBA.

MoaTtomy HeobXOAMMO NpPOBEPSATb EPMETUYHOCTb COEOUHUTENbHbIX
anemeHToB (A): B mpouecce akcnryaTtaluun, nocne MOHTaxa ropenku v
nocrne KaXxgoro TeXHNMYecKoro ob6cnyxmBaHus.

B cnyyae o6HapyxeHusa nogtekaHui Tonnmnesa 06bIMHO JOCTaTOYHO
3aTAHYTb COEAVHUTENbHbIE 3MEMEHThI.

5.9 KoHTpOnb ynsioTHEHNIA MOPLUHS B
LLITOKE POPCYHKU
MockonbKy nopLueHb B LTOKe DOPCYHKM (CM. PUCYHOK) SBRSieTCA

OOHMM 13 311EMEHTOB 6E30MacHOCTM, HEOBXOAUMO PErYNSIPHO
NpoBepsiTb €ro ynnoTHeHne/paboTocnocoBHOCTb.

Bkritountb rOpersiky. Bbriok ynpasrieHna OOoJKeH HavaTb OTpa6aTbIBaTb nporpamMmmy 3anycka.
BbikntounTb ropersnky HenocpenCTBeHHO nepen TeM KaK TONSIMBO Ha4YHET NOoCTynaTh Yepes cbopcyHKy.

BbIKNto4MTb rMaBHbIv BbIKMOYaTENb U OTCOEONHUTDL LUTEKEPbI OT FOpersikn.

e bdh -~

OTKpbITb KOTEN/ropenky, 4Tobbl UMeTb BO3MOXHOCTb
MPOKOHTPONMPOBATL rOPerioyHyto Tpyby 1 NOAMOPHYtO LLanby.

5. MpoBepWTb HET NN HA MOBEPXHOCTSIX FOPENIOYHON TPyObl/MOAMNOPHON LWarbbl TOMnMBa.

a. Ecnn Tonnuea He BUOHO, TO YTEYKUN HET.

b. Ecnn Tonnueo npucyTcTByeT, 3aMeHnTb cearo (U),
nopLueHs (V) n ynnotHuTenbHoe konbLo (Z). (cm. n. 5.10)

MpuBecTu ropernky B paboyee NonoxeHue.
BcTaBuTb LUTEKEPbI U BKIMHOYUTb FMaBHbIA BbIKMOYaTEMb.
3anyctuTb ropenky. NpoBepuTb Ka4eCTBO CropaHua.*

3amevaHue:

* Mpu cepBrCHOM 06CNYXMBaHNW/3aMEHE KOMMOHEHTOB, BMMSIOLLMX Ha
Ka4yecTBO CropaHusi, Heo6xoanMo NPOBOAMTL aHaNMU3 AbIMOBbIX Fa30B U
3aMepsiTb Caxy.
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5.10 3ameHa nopLiHa 1 cegna
1. BbIKNHOYUTL rMaBHbIW BbIKMOYaTENb U OTCOEONHUTDL LUTEKepPbl OT ropesikn.

2. » OTkpyTUTh raviky (G) n cHATb ropernky ¢ pnaHua, B40 MF.
» OTtkpyTuTb ravikv (H) n coBuHyTb ropenky Ha3ag, B45- 2 MF.

CHsITb NO4NOPHYIO LWanby co wTokKa.
CHsATb (bpoHTanbHbIN AepxaTtenb dopcyHku (W) (CM. pucyHOK)
CHaTb ceano(a) (U) n nopieHb(Hn) (V) (CM. pUCyHOK)

IS S

YCTaHOBUTL HOBbIN MOPLUEHb(HM) (CM. PUCYHOK). YBeauTech, 4To

npyxuHbl (X) n urnei (Y) yctaHoBneHbl NpaBunbHo. Mpu cbopke

cTapaviTecb He NOBpPeAWTb YNNOTHUTENbHbIE KOMbLia.

YcTtaHoBuTb ceano(a).

YcTaHoBUTb hpoHTanbHbI Aepxatens dopcyHkm (W), ybeameLumck, 4To

YnnoTHuTtensHoe(ble) konbLo(a) (Z) He noBpexaeHo(bl). B ngeane,

NpY MOHTaXe YNNOTHUTENbHOE KOSbLO (BO n3bexaHue ero

BO3MOXXHOTO NMOBPEXAEHNSA) OOMKHO ObITb BCTAaBNEHO B Na3

aepxarens OopCyHKN.

9.  YcraHOBWTL NOAMNOPHYHO Wwawby (cMm. Perynuposka nognopHom
wamnbsbl). (Cm. TexHu4eckme AaHHbIe).

10. TlpoBepuTb anekTpoabl poxura (CM. YcTaHOBKa aneKkTpoaoB
po3axura). (CM. TexHUYecKkne OaHHbIE).

11.  YcTaHoBWUTL ropernky Ha chraHey 1 3aTaHyTb ranky (G).

BcTaBuTb WITEKEPbI U BKIKOYMTL MMaBHbIN BbikMoyaTtens, B40 MF.

» 3agBuHYTL ropernky v 3ataHyTb raku (H). BctaButb

LUTEKepPbI 1 BKITHOYMTb MMaBHbIN BblknoyaTens, B45-2 MF.

12. TpoBepuTb KA4eCTBO CropaHms.”

' I'IpV| nposegeHnn 06CJ'Iy)KMBaHVIF| BCe noBpeXxaeHHble
=] YNNOTHUTENbHbIE KONbLia OOJDKHbI ObITb 3aMEHEHBbI.

3amevaHue:

* Mpu cepBrCHOM 06CNYXMBaHNW/3aMEHE KOMMOHEHTOB, BMMSIOLLMX Ha
KayecTBO CropaHusi, Heo6xoauMo NPOBOANTL aHaNU3 AbIMOBbIX a30B U
3amMepsaTb Caxy.
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Onsa MOHTaXXHUKOB

5.11 HarpeaTtenbHble 3N1IEMEHTLI
Anga JONOMHUTESIbHOro nogorpesa

Ecnu B npouecce akcnnyaTauum NCnonb3yTcsa pasnuyHble TUMbl Macen,
HanpyMep C BbICOKOWN BSA3KOCTBIO, UMW MPUW PasfnyHbIX TemnepaTypax
Macro MeHsIeT CBOe COCTOSHUE OT XUAKOro A0 rycToro, To MoryT
BO3HMKaTb Npobnembl B paboTe ropenku. IHoraa oHn MoryT 6biThb
peLleHbl Npy NOMOLLM AOMOMHUTENBHBIX NoAorpeBaTenein, KoTopble
MOryT BbITb YCTAHOBMEHbI B BOK KnanaHoB 1 aepxaternb opCyHOK.

5.11.1  YctaHoBka nogorpesaTens B 6nok
KnanaHoBs

1. BbIKnto4MTb rMaBHbIv BbIKMOYaTENb M OTCOEOUHUTDL LUTEKEPbI

OT rOpesku.
2. YCTaHOBUTb HarpeBaTenbHbIN 3NIEMEHT B NPeAHAa3HaYeHHOe A115 HEro
otBepcTue (A) B 6roke knanaHos.

3.  3adukcmpoBaTh HarpeBaTesbHbli 3NIEMEHT B OTBEPCTUM C MOMOLLbIO
npunaraeMoro HUNnens.
MponoxuTb Kaberb Takum e 06pa3om Kak 1 K nogorpesaTesnto Hacoca.

BbINOMHWTL 9NeKTPONoAKMYeHe HarpeBaTernbHOro anemMeHTa
(cm. cxemy anekTponogkntoveHun ans B40 MF nnu B45-2 MF).

BcTaBuThb WTEKEPbI U BKMHOYUTb [MaBHbIN BbIKMOYaTENb.
7. MpoBepuTb Ka4ecTBO CropaHms.”

3amevaHue:

* |_|pl/l CcepBUCHOM 06CJ'Iy)KMBaHVII/1/33M6He KOMIMOHEHTOB, BITUAKOLLNX Ha
Ka4yeCcTBO CropaHu4, HGO6XO}J,I/IMO npoBOAUTb aHaNn3 AbIMOBbIX ra3oB U
3aMepATb Caxy.
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5.11.2 YcraHoBKa nogorpesaTens B
aepxaternb OPCYHKM

BbIKnto4MTb rMaBHbIv BbIKMOYaTENb M OTCOEOUHUTL LUTEKEPbLI OT FOPESKu.

2. Pa3meTnTtb 1 caenatb OTBEpPCTME B KOPMYyCe ropenku
* B40 MF, (CM. puCyHOK)
» B45-2 MF, (cM. p1CyHOK)

3. YcTaHOBUTbL HarpeBaTerbHbIA ANIEMEHT B NpeaHa3Ha4YeHHoe Ans
Hero oTBepcTue (B) B gepxatene opCyHKW.

4.  3adwukcupoBaTb HarpeBaTesbHbIN ANIEMEHT B OTBEPCTUM C NMOMOLLbHO
npunaraeMoro HUNnens.

5.  BbINONHUTb SNEKTPONOAKIIOYEHNE HarpeBaTeNbHOro afieMeHTa
(cm. cxemy anektponoakntoveHui ansg B40 MF nnn B45-2 MF).

6. Kabenb NponoxumTb Yepe3 HOBOE OTBEPCTME K MECTY ero
nogKnk4eHud.

7. BcTaBuTh WITEKEPDI M BKNOYUTL MMaBHbIV BbIKAOYaTENb.

8. lMpoBepuTb Ka4ecTBO CropaHns.”

25

N
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5.12 3ameHa punbTpa B Hacoce

BbIKnoYMTb rMaBHbIN BbIKMOYATENb Y OTCOEAMHUTL LUTEKEPBI OT FOPEesku.
3aKpbITb KpaHbl Ha TOMNMBONPOBOAE.

OTKpYTUTb BUHTBI U CHATb KpbIWwKy Hacoca (E).

3ameHuTb TonnuBHbIN unsTp (C).

3aMeHuTb ynnoTHeHue Kpbiwwku (D).

YCTaHOBUTb KPBbILLKY Ha Hacoc.

OTKPbITb KpaHbl Ha TONMBOMNPOBOAE.

BcraButb LTekepbl U BKIMKOYNTb rMaBHbIN BbIKIOYaTEb.

© ® N o a0 bk 0w~

MpoBepuTb KAYeCcTBO CropaHns.”

[T

5.13 KoHTponb/obcnyxmBaHne TONNMBHOIO punbTpa

Ona Ttoro 4Tobbl ob6ecneuntb paboTOCNOCOOGHOCTL KOMMOHEHTOB
ropernku, KOHTaKTUPYHOLLMX C TOMMMBOM, BO u3bexaHue Bbixofa Mx uU3
CTPOSI M NpoAneHns cpoka ux crnyxbbl HEOOXOOMMO OCYLLECTBNATb
KOHTpONb W obcnyxumBaHWe UNbTPOB NpeaBapUTENbHON OYUCTKU
TONMMBa B YCTAHOBMEHHbIE CEPBUCHbLIE UHTEPBAsbl U B COOTBETCTBUN
C TMMOM MCMOMb3yeMOro Macna.

BbIKMO4YMTL FMaBHbIN BbIKMOYaTENb U OTCOEANHUTL LUTEKEPbLI OT FOPENKM.
3aKpbITb KpaHbl Ha TOMMBOMNPOBOAE.

CHATb unbTp.

MpouncTnTb/3aMeHnTb PUNLTP.

YcTaHoBUTbL ounbTp.

OTKpbITb KpaHbl Ha TOMSIMBOMNPOBOAE.

BcTaButb WITEKEPDI M BKOYUTL MMaBHbIN BbIKOYaTe b.

© N o g eNh =

[MpoBepuTb Ka4eCcTBO CropaHns.”

MpKn NCMOMNb30BaHNKN CAMOOYMLLIAIOLLIErOCS (DUMBTPA BO3MOXHO
OCYLLECTBIIATL €r0 O4YUCTKY B Npouecce akcnyaraummn. OuucTka
NOBEPXHOCTU (PUILTPA BbINOSHAETCS MOBOPOTOM PYYKM HA HEM.
Mcnonb3oBaHue camoouuLLiatoLLerocs gunsTpa no3sonseT
YBENUYMTb HAOEXHOCTb ropenky 6e3 NnpoBeaeHnst MoHoro
06nyxmBaHua unbTpa.
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6. [logorpeBaTtenb

6.1 TexHun4vyeckme aaHHble
nogorpesartens

MouwHocTb 3x2 KBT
HanpsaxeHune 3N ~4008B
Tok 3x10 A
ConpoTusaeHune 3x22,5 Q
Pacxog tonnuea npu 80 °C 100 Kr/y
3awuTa oT neperpesa 240°C temnepatypa OTK4YeHus
1. KoHTakTop

2. Pa6ouunn TepmocTtaT

3.  HarpeBaTenbHble 3N1EMEHTbI

4, [NoaknoyeHne ToNNMMBHOW NINHUMA

5.  3awwTa oT neperpesa

[ns cxxuraHnst TONNMBa C BbICOKOWN BA3KOCTbIO roperka
obopynoBaHa nogorpeBaTenem.

Moporpesatenb UMeeT paboyunii TepMocTaT ¢ ABYMS
TEMMepaTypPHbIMM TOHKAMM OTKIHOHEHNS. HUXKHAS TOYKA OTKMIOYEHMS]
npeaycraHoBneHHa npumepHo Ha 30 °C Huke, YyeM BTopast Touka
OTKITHOUEHMS!, KOTOpasi MOXET PEryMpoBaThCS.

HacTtpanBaemas TemnepaTtypa OTKIOYEHUSI COOTBETCTBYET XXenaeMon
Temneparype Tonnvea, HeobXoaUMON Ansg HopManbHON paboTbl
ropernku.

HWKHAS Touka TemMnepaTypHOro OTKIMHOYEHMS onpeaenseT MOMEeHT
BKITIOUEHUSI BEHTUNATOPA rOpenkuy, Havana npeasapuTensHOn Npoaysku
N 3aKauMBaHUs Tonnuea. dTa PyHKLMS NO3BOSSIET rOperike 0CcTaBaTbCs
BbIKITIOYEHHOW (6e3 NonbITOK po3xura 1 obpa3oBaHUs NaMmeHn) BO
BpPeMs1 NpeaBapuTEnbHON NpoayBKM/3akayuky ToNmMBa ecnm
TemnepaTtypa B nogorpeBaTterie CTaHOBUTCS HUKE TOYKM OTKIoYeHUs. B
3TOM Cry4ae ropesika ocTaHaBnmMBaeTCsi 4O TeX MOp Nnoka TemnepaTypa
TOMMNMBA CHOBA He MOBLICUTCSA A0 YCTAHOBEHHOIO 3HAYEHUSI.

Takke HUXKHSIA TOYKa TeMNepaTypHOro OTKITHOYEHNS BbIKIOYaET roperky,
ecnu B npouecce ee MYHKLMOHMPOBaHUS TeMnepaTypa Tonnvea B
nogorpesaTerne nagaeT HUXe 3a4aHHOro 3Ha4YeHus. JTo 3alumTHas
yHKLMS, NO3BOMAOLWAA NPeAOTBPaTUTbL HEMOMHOE CropaHve ecnm
nogorpesaTtesib No Kakown To npunynHe He MOXEeT HarpeTb ToNJMBO A0
HeobxoanMol TemnepaTypbl. Ecnv ropenka octaHaBnnBaeTcs BO BpeMs
paboTbl MO NPUYNHE TOrO, YTO HE AOCTUraeTCsa 3afaHHas TemnepaTypa
Tonnuea, Heo6xoAMMO NPoBepUTbL PaboTOCNOCOBHOCTL NoAorpeBaTens
(TepmocTaThl 6€30MacCHOCTM, HaNpPsPKEHNe Ha HarpeBaTerbHbIX
anemMeHTax, nx paboTtocnocobHOCTb U T.4.).
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6.2 HacTpowka pabouero
TepMocTaTa nogorpeBartens

Ons Toro 4ToGbI onpefenuTb OnTUMarbHY TemrepaTypy TOMnMBa,
NPy KOTOPOM [OCTUraeTcsi YBEPEHHbI POKUI U cTabunbHas paboTa
ropesiku, TepMocTaT NnoJorpeBaTesisi BbICTaBMSETCA HAa MakcUMarbHoe
3HaYeHue.

Ecnu ropenka yBepeHHO 3anyctunacb, Heo6xoAMMO NOCTENEHHO CHMXaTb
3HayeHWe Ha TepMocTaTe 4O TeX MOp NMoKa YBEPEHHBIN MyCK Unu
cTabunbHas paboTa ropenku 0onblue He MOXET ObITb rapaHTMpoBaHa.
OuyeHb BaXxHO, 4TOObI MPKU 3TOM cam KoTern He 6bin ropsyum. MNpouenypa
YCTaHOBKM JOrkHa ObITb BbINOMHEHA NpU TEMNepaType KoTna, kKotTopas
MOXET paccMaTpMBaTbCS Kak TemMnepaTypa XONOAHOro nycka.

Mocne Toro Kak onpeAeneHo M1UHUManbHoe 3Ha4YeHve
TemnepaTypbl, NP1 KOTOPOW rapaHTUPOBaHbI YBEPEHHbIV NMYCK 1
cTabunbHas paboTa ropenku, TepmMocTaT nogorpesartens
[OMKeH ObITb yCTaHOBMNEH Ha 3HaYeHve bonbluee YeM 3To
HalaeHHoe 3HayeHne. ATo HeobxoaMMo NS TOro, YToobI
M3MeHeHWe YCNoBUI OKpY>KatoLLen cpeabl C TeYeHMEM BPpEMEHM
He BNMANN Ha CTaburnbHy paboTy ropernku.

HoBoe TonnnBo n/vnm CyLecTBEHHOE N3MEHEHME YCITOBUI OKPYXXatoLLEen
cpenbl MOryT notTpeboBaTb N3MEHEHWU B HACTPOMKax TepmocTaTa

nogorpesaTensi.
6.2.1 OCHOBHbIE HACTPOWKM MNOAOrpeBaTeNs
Tonnueo Temnepartypa °C
RME 60
Bruomacno 130-160
MuHepanbsHoe macno ¢ BaskocTbio 120 mm?/c 145
MuHepanbsHoe macno ¢ BaskocTbio 90 Mm?/c 115
MuHepansHoe Macrno ¢ BA3KoCTblo 60 MM?/c 85
MuHepanbHoe Macno ¢ BA3KocTbio 20 Mm?/c 60
MuHepansHoe Macno ¢ BA3KOCTbIO 6 MM?/C 0

[ns macna, kKoTopoe OTCyTCTBYeT B Tabnuue, TepMmocTaT nogorpesaTens
OOJDKEH ObITb YCTAHOBMEH TakMM 06pa3oM, YTOObI 3HaUYeHMe BA3KOCTH
nocre nogorpeBa Haxo4MMoCh B AManasoHe npumepHo 5-10 mv?/c. B
3aBMCUMMOCTM OT UCMOMb3yeMoro Tonnuea Tpebyemoe 3HaveHne
Temnepartypbl MOXET OTNIMYaTLCS OT 3HAYEHUIN NPUBEAEHHbIX B Tabnuue.

' Mpu cMeHe Tvna TonvMBa HEOGXOAUMO MPOKOHTPONMMPOBAThL
g KauecTso cropaHns u npu HeobXoOVMMOCTUN CKOPPEKTUPOBATb
HaCTPOWKy rOpenku.
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7. HACOC E4ANC-1069 7P
NMHCTPYKLUWA

7.1 TexHnyeckme gaHHble

*[nana3oH BA3KOCTU: 3,0 oo 75,0 mm?/c
[nanasoH aaBieHuni: 14-30 6ap
Temnepatypa Tonnuea: 0°C pgo +130 °C
MpoussoagmTensHOCTL POPCYHKU Npu BA3KOCTH 20 MMm?/c 170-185 nly
MpounsBoaMTENBLHOCTL Hacoca: 190 n/y

Makc. JaBneHne Ha CTOPOHe BCacbiBaHWs v obpaTHoM nuHumn: 3.5 Gap

Macna c 6onee BbICOKOI BA3KOCTbIO MOTYT MCMNOMb30BaTLCS NpU
HanNMYnMn NoAKaYMBalOLLErO Hacoca NN NpeaBapuTEnbHOro
nogorpesa, No3BOSSAOLWErO CHU3UTbL UX BA3KOCTb HUXE 75 Mm?%/C.

N}

KoMMoOHeHTbI
MopkntoveHne maHomeTpa G 1/8”
Boixoa Ha chopcyHky G 1/4”
Nunna scackiBarua G 1/2” ®\ @
O6partHas nuHua G 1/2” @\ «
BWHT perynupoBky AaBrneHus
MecTo ycTaHOBKM HarpeBaTenbHOro anemMeHTa

dunbTp

© N oo R O =2

YNNOTHEHME KPbILLKN

Kpbiuika o '\@
1o

©

7.3 [NogkntoyeHre TonNIMBONPOBOL4OB

Mpu ncnonb3oBaHUN TOMMMBA C BbICOKOW BA3KOCTbIO HACOC AOMKEH
ObITb NOAKNIOYEH NO ABYXTPYOHOM cxeme. OgHOTpyGHas cxema
NOAKMIOYEHNS HE PEKOMEHAYETCS.

7.4 3ameHa punbTpa

3ameHa hunbTpa NPOU3BOAUTCSA CrEAYHOLWMM 0GPa3oM.

I

- 3aKpbITb KpaHbl Ha TOMMMBONPOBOZE.

- OTKpyTUTb BMHTbI 1 CHATb KPbILLKY Hacoca.
- 3ameHuTb TONNMBHBLIN MUNLTP.

- 3ameHUTb yNnOoTHEHNE KPbILLKN.

- YcTaHoBUTb KPbILWKY Hacoca.
- OTKprTb KpaHbl Ha TOHHMBOH@OD,G.
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7.5 OnucaHne paboTbl

3ybyaToe koneco Hacoca (1) 3akaumBaeT TONNBO U3 EMKOCTM Yepes
nuHUto BcacbiBaHus (5), Yepes unbTp Hacoca K krnanaHy (6), KoTopbin
perynupyeT AaBneHve Tonnvea, nogaBaeMoro Ha popcyHky. Tonnmeo,
KOTOpOe He nocTynaeT Yepes BbIxod (7) Ha (POPCYHKY, BO3BpaLLaeTcs
Yyepes nuHuto H6arnaca (2) n knanax (6) B o6paTHyto NUHUIO Hacoca (8).

7.6 [MooorpeBaTens Hacoca

B Hacoc MoxeT BbITb BCTPOEH HarpeBaTenbHbIf ANIeMEHT Ans
npeaBapuTenbLHOro Harpesa Tonnuea. Hanuune HarpeBaTensbHOro
anemMeHTa no3BonsieT 0bnerynTs XonoaHbIN Nyck FOpenku un
aKcnyaTaumio, Korga Ucrnosb3yeTcst TOMNMUBO C MOBbILLEHHOW
BSI3KOCTbI0. B cTaHgapTHOM MCMonHeHW ropenka obopyaoBaHa
HacCOCOM CO BCTPOEHHbIM HarpeBaTeslbHbIM 311EMEHTOM.

Tonnueo / pa3pspkeHne 5. Mopava MNoaxkntoyeHne BakyymmeTpa

Tonnueo / naBneHue

1. 3ybyatoe Koneco
BosBpart Tonnuea B

€MKOCTb U B NIUHUIO
BCacbIiBaHUA

2. baiinac
6. Perynarop 7. K dhopcyHke

[aBeHNs
/

4. 3arnywka 6ainaca (ycraHossieHa)

3. MoakntoueHne maHomeTpa

8. ObpaTtHas nuHus
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8. QJJIEKTPOOBOPYOOBAHWE

8.1 B40 MF 3nekTtpuyeckasa cxema LMO24.255...
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B45-2 MF JnekTpuyeckaa cxema LM0O24.255...

Onsa MOHTaXXHUKOB

8.2

- ]
A
c>— m>—
ZEX 0€X

w8
JouEqILL
IIIIIIIIIIIIIIIIIIIIIIIIIII p— —_———— P R — 9 o — — b § o § e § e § e § e § e §
1€X B 62X
> -
o el TeTTe] [sToTefe] ] [ T4]
| |
umm“ 3 M< < w,z 2K
2 ) 27 wINE3)
C . o 3
2 " F o A » Y] N >
Do T e _|\ S =
A - zs H is 7| en S U
zd Id T a1,
173 »
|2
EEEE ”
2 2
=
2 o
B
J.\_\mw_ mw ._T@ LW
N N E LK o8 € N

w
p=
o
O
<
om
~
-
p=
o
<
m
<
[&]
(2]
—
0
©)

44




8.3 YcnoBHble 0603HavyeHna LMO24.255...

A1 ABTOMAT ropeHusi

B1 [aTynk KOHTPONSA nnameHun
E1 MNopgorpesatens

F1 MNMpenoxpaHutens

H1 Ilamna, MUH. MOLLIHOCTb

H2 Nlamna, makc. MOLLIHOCTb

H3 CurHan 6nokuposku, 230 B
H4 Hgnkaums Harpesa

K1 Pene 3awmntbl gBuratens

K4 KoHTaktop

M1 [suratenes ropenku

M2 Ceponpueog

P1 CueTtunk yacos paboTbl, NonHoOe BpeMs
P2 CyeTtunk yacoB paboThbl, Makc.
MOLLHOCTb

S1 Mepekntoyatens BKIN-BbIKJI1
S2 MNepekntoyaTens, CTyneHb 2

S3 PerynnpoBo4HbIi TepmocTaT
S4 3aWwnTHBIN orpaHuYnTenbL TemnepaTypsbl

S5 3awunTHbIN BbIKMOYaTenb (onuums,
TONbKO ANA NOBOPOTHOro donaHua)

S6 PerynupoBo4HbI TepmMocTaT, CTyneHb 2

S7 MaBHbIV BbIKMIOYATENb

T1 TpaHccopmaTop po3sxura

Y1 OnekTpoMarHuTHbIN knanaH 1
Y2 OnekTpomarHUTHbIV KnanaH 2
X1 KnemmHas konogaka

X3 Pasbem, ropenka

X4 LTekep, koTten

X5 PasbeM cTyneHb 2, ropernka
X6 LTekep cTyneHb 2, koTen

X29 wrekep 3-x hasHoe NUTaHne nogorpeBaTens
X30 pasbem 3-x pasHoe nuTaHne nogorpesaTensi

X31 YnpaBneHue nogorpeBaTtenem
X32 YnpaBneHue nogorpeBartenem
V1 OnemeHT 1
V2 OnemeHT 2
V3 OnemeHT 3
V4 OnemeHT 4
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8.4 OnucaHune pabotbl LMO24.255...

1 Mepekntoyatens BKJ1, caBoeHHbIM TepmocTaT BKI1
BkrtovaeTca gBuratens ropernku, hopmmpyeTcs uckpa mMexay
aneKkTpoAamu, ocyLLecTBNAeTCs npeaBapuTensHas npoayBska, no
NCTEYEHUN BPEMEHW KOTOPOW 3NEKTPOMAarHUTHbIN kKnanaH 1
BKItoyaeTcs (2).

2 AneKkTpomarHUTHbIN knanaH 1 B paboTe
Tonnueo pacnbInseTcs 1 NPOUCXOAUT PO3KUT. [aTyumK KOHTPONs
nnaMeHy UKCUpyeT Hanuyne nnameHu.

OKoH4YaHue npefoxpaHuTenbHOro nepuoaa

a Ecnu nnamsa nponagaeT Jo OKOHYaHWS NpeaoXpaHUTErNbHOro
nepuoaa, roperka BbIXoauT Ha cbon.

b Ecnu nnams no kakon To npuynHe nponagaeT no ucteyeHve
3TOro nepvoaa, NPONCXOAUT HOBAs MOMbITKa Nycka roperku.

4 TepmocTaT 2-o1 ctyneHu BKI1 (B45-2 MF)
lopenka B paboyem pexviMe 1 BO3MOXHO NepekroveHme
MeXay MUHUManbHON 1 MaKCUMarbHOW Harpy3kamu.

4-5 Pabouee cocToAHUe
Ecnn paboTta ropenks ocTaHOBEHa MOCPEACTBOM [f1aBHOIO
BbIKMIOYATENss WAM  TepMocTaTta, Crnegylllee  BKIOYEHWe
BO3MOXHO TOMbKO MPU BbINOMHEHUM YCIOBUIA YKa3aHHbIX B MyHKTE
1.

BnokunpoBka ropenku

opuT kpacHas namna GroKMPOBKM Ha TOMOYHOM aBTomarTe. openka

nepesanyckaeTcs nocrne HaxaTunsi KHOMKun copoca 6riokMpoBKu.

TexHn4yeckmne aaHHble LM0O24.255...

LMO24
Bpems npegsapuTenbHOro 3axuraHus 25c
Bpems npepsaputensHOM NpoayBKu 20 ®
Bpewms BknoyeHnst nocne CHATUS 6noknpoBkn <1c
TemnepaTypa okpy><aroLLen cpeabl oT-20 g0 + 60 °C
MuvHVMManbHBIN TOK AaTyvKka KOHTpons nnamenn: 45 pA
Makc. Tok gatymka 6e3 nnameHu, ctapT: 5,5 uA
CTeneHb 3aWuThl IP 40
[MpenoxpaHnTenbHbIN Nepron, be

KoHTponb choToTOoKa

doToToK n3mepATb Npu nomoLum DC amnepmeTpa, NogKMIYaeMoro
nocnegoBaTtesibHO C JAaTYUKOM.
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8.5 LiBeToBbIe KOAbI

Korga ropenka 3anyckaeTcs, CBETOBblE MMMYNbChbl TPEX LIBETOB B KHOMKE
cbpoca OnOKMPOBKM YyKasbiBalOT Ha HOpManbHyt paboTy wunu Ha
BO3HMKHOBEHME KAKOW TO HeLWTaTHOW CuTyauuM B COOTBETCTBMM C

Tabnuuen:
[MoporpesaTens B paboTe [MOCTOSAHHbBIV XenTbI
Po3xwur BkntoyeH MwuratoLwmn xenTbiin
HopmanbHas pabota [MOCTOSAAHHBIN 3eneHbIn

PaboTa, nnoxon curHan nnameHn  Mwuratowmin 3eneHbii Huskoe

HanpshkeHune MuratoLmii xxenTblA/KpacHbIN
Brioknposka [MOCTOSAHHBIN KpacHbIN
[MocTopoHHui ceeT MwuratoLmn kpacHblIn/3eneHbin
Pexuvm cBs3n Mepuatowwmi KpacHbin

8.6 Koabl owmnbok

Mpn BO3HMKHOBEHUM cOOS, Korga KHomka cbpoca OGNOKMPOBKM ropuT
KpaCHbIM LIBETOM, MOXHO MONYy4YnUTb I/IHd)OpMaU,I/IPO O npwuynHe ero
BO3HUKHOBEHUA. ,D,J'lﬂ 3T0ro HGO6XO,EI,VIMO HaXaTb W yaepxuBaTb B
Te4YeHne Tpex CeKyH KHOMKYy pooca.

MocnepoBaTenbHOCTb MMMNYyNbCOB NOBTOPATCA Yepes nayay.

2 CBeTOBbIX MMMNYIbCa HeT curhana nnamenm B
TeyYeHne npefoxXpaHnTenbHOMo
nepuoga

4 CBeToBbIX UMMyNbCca [ocTopOHHWI CBET Npu nycke

7 CBETOBbIX MMMYNbCOB Tpw nponagaxns nnamMeHn Bo
Bpems paboTbl

8 CBeTOBbIX MMMYNbCOB C6on B paboTte nogorpesatens”

10 CBeTOBbIX MMNYNbCOB HenpasunbHoe NoakntoyeHe,

BHYTPEHHSIS oLumnbka unm
OAHOBPEMEHHOE BO3HWUKHOBEHUE
ABYX HeMcnpaBHOCTEN

* Ota owwnbka BO3HMKAET B TOM cryyae, ecnu B TeveHve 10
MUWHYT MOCIe BKMYEHMS B NogorpeBaTterne He A0CTUraeTcst
3aaHHasi TemnepaTypa OTKIIOYEHUS.

[nsa Bo3epaTa K HOPMaJibHOMY COCTOAHUIO HaXXaTb KHOMKY 06poca B TeueHue 1 cek.

Ecnun kHomKy cOpoca HaxaTb BTOPOM pa3 1 yaepXunBaTb HAXaTon B
TeyeHne Kak MUHUMYM TpeX CEeKyHA, MOXHO BOWTU B pexuM nepegavv
OaHHbIX Yepes cneumanbHbli MHTePMENC Ha KOMMNLIOTEP UK
rasoaHanusaTop.

,D,J'Iﬂ BO3BpaTa K HOpMalibHOMY COCTOAHUIO HaXXaTb KHOMKY c6poca B TeyeHue 1 cexk.
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Onsa MOHTaXXHUKOB

9. NMOWCK HEVUCMPABHOCTEW

9.1 ['openka He 3anyckaeTcs
OnucaHue MpuunHa | YctpaHeHue
[puratensb BknovaeTcs HecTabunbHoe nnams
I'IpenBapMTeanaﬂ npoAyeka CnunwikoM MHOro Bo3ayxa | HaCTpOI/ITb BO3YLLUHYIO 3aCITOHKY
| Hwskoe gaeneHve Tonaumea ﬂpoaepmb AasrneHue Tonnumea

Mnawms o6pasyetcs MpoBepUTL MPaBULHOCTL NoaGopa

[openka BbIxoguT Ha c6on — YCTaHOBMEHHbIX (POPCYHOK U NOMOXeHne
3MEKTPOLOB POKUra

napameTpbl CropaHus

Y6eauTbcsi, YTO AATUMK KOHTPOAA

BUraTesnb BKro4aeTca ~ o
A — NJameHun YncTbIn 1 6e3 nospexgeHun

| PEABapVTENbHas NpoayBka
TTiams HE obpasyeTcs

[ ToperKa BEIXOAnT Ha coon

CucTema KOHTPOSS NamMeHn He BUauT nriams
[1__Owubka B cMcTeME KOHTPOMNs NiaMeHu MposepuTb PaboTy € HOBbIM AATYNKOM

] HevicnpaBeH TONOYHbI aBToMaT _L MpoBepuTb paboTy C HOBbIM aBTOMaToM
ropeHus (Mpu 3ameHe aBToMara ropeHus
pekoMeHAyeTCs 3aMeHUTb Takke U
oTo3aN1IeMEHT)

HeT Tonnuea " I'IpoaepMTb nogavy Tonnuvea K roperke
1 OTCYTCTBME BO3yXa B Hacoce

—

[MocTOpOHHMI cBET _I_
MpoBepuTb paboTy 3/M knanaHoB
HeT McKpb! [ YOEAWTECS B OTCYTCTBIN MOCTOPOHHETo |
cBeTa
lpoBepuTb BbICOKOBOMbTHbIE MPOBOAA U

3neKkTpoabl poaxura
BUraTesib He BKJ/IIOYAETCA B noporpeBarere He focTuraeTcs |

3ajaHHag Temneparypa MpoBepuTb paboTy nogorpesatens

9.2 ["openka He 3anyckaeTcs Nocsie HopManibHOro OTKIMKYEHUS
OnucaHue MpuunHa YcTpaHeHue
lopenka He 3anyckaetca Cropen npegoxpaHuTens MpepoxpaHuTenb NPOBEPUTL/3aMEHUTD.

TepmocTaT KoTna He 6bin copoLeH OnpedenuTh MPUUHY BbIXOAA U3 CTPOS

B nogorpeBaTene He J0OCTUraeTcs HacTpouTs TepMocrar

3afjaHHas Temneparypa

o ]

MpoBepuTb paBoTy noporpesatens

C6pocuTb 3alUTHBIN TepMocTaT.
OnpefenuTtb NpUYMHY cpabaTtbiBaHNs

MpensapuTenbHas npoayska |—— Cpa6oTara 3aliuTa oT neperpesa

- [HedekTHbI NogorpeBaTens

= J17 NPOBEPKU 3aMEHUTb
[edeKTHbIi aBTOMaT ropeHus unu Lenb A posep

KOHTPONSA niameHu

[poBepuTL EMKOCTb, TOMMUBONPOBOAbI, 3/M
KnanaHbl, Hacoc 1 P OPCYHKMN

| [openka BbIxoauT Ha c6or I'_ Het nogaun Tonnuea

|| C/MWKOM BbICOKOE CONpOTUB/IEHME HactpouTb ropenky

Ha noAnopHol wanbe

OTperyaMposarb TALY

CNunLIKOM BbICOKasA TAra NpPenaTcTeyeT

GOPMMUPOBAHUIO MaMEHM MpoBepuTb TpaHcopMaTop po3xura,

\CTaHOBK\ SASKTIROOOR 4 KSDAMIUULSCKIAS.
Y Y = orer ™

N30IATOPbI

D D LT

— HeT uckpeol

L Cnuwwkom Hu3kas Temn. B noforpesarene MpoBepwuTb paboTy nofgorpesartens

,_|

Hactpoutb pabouuit Tepmoctat
noporpesartens

- HoBblA Tun Tonnuea

Y6eautbes, YTO TONMUBO MO CBOUM
HU3NYECKMM CBOMCTBAM MOXET ObITb
MCMNONb30BaHO ANs CKUraHus ropenkon. B
NPOTVMBHOM Cryyae TOMMUBO 3aMEHUTb.
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9.3 3agepka 3axumraHmsa

OnucaHue MpuynHa YcTpaHeHue
[openka nynbcupyeT Ha cTapTe C C/MLLKOM CU/IbHag Tara OTperynnposartb TAry
Bbl6pOCOM AbIMOBbIX ra3oB
CAVLWKOM BbICOKOE CONpPOTUB/EHNE HacTpouTtb ropesnky.
Ha noAnopHo waibe
Cnuwkom Huskas T B noporpesatene 1| HacTpouTb pabounii TepmocTat

HoBblW TN Tonnuea nogorpesaTtens

Y6eantbcs, YTo TONMMUBO MO CBOUM
u3nyeckumM cBoOcTBaM MOXeT BObiTb
MCNONb30BaHO Ans CXUraHus
ropenkon. B npoTuBHoM cnyyae
TOMSIMBO 3aMEHUTb.

®dopcyHka 3acopeHa ®dopcyHKy 3aMeHUTb

[openka nynbCcupyeT nNpu nycke I— Huskoe paBnexve Tonnvea MpoBepUTb U HACTPOUTb

[bIMOXoA 3acOpeH Unu NoBpexaeH

MpOBEPUTL U UCTIPaBUTL
Koneco BEHTUNSTOpa NpoKpyYMBaeTcst MpOBEpUTL 1 3aKPENUTS

Ha Bany

M3Hoc MydThl Hacoca

3ameHuTb

3acopeH noporpesaterns MpoBepUTL 3a30pbl 3N1EKTPOAOB (CM.

VNHCTPYKLWIO)

3agepkka 3axuraHust

Y6eamTbCcs B OTCYTCTBUN NOBPEXAEHNI

CnuLwkoM cunbHas Tsra aneKkTpoaos

[MpoBepuTb BbICOKOBOMbLTHbLIN kKabenb

i

MpoBepuTb NonoxeHne noan. wanbsbl

OTperynunposartb TAry

— Bonblne noTepu gaerieHna Ha HaCTpOVITb ropenky

noAnopHoW wanbe MposepuTb paboTy nogorpesarens

Huskas TemnepaTtypa nogorpesa HacTtpouTtb pabouuii TepmoctaT

nogorpesarens

~

fpyron Bua macna

Y6eanTbCsi, YTO TOMMMBO MO CBOUM
HU3NYECKMM CBOWCTBAM MOXET BbiTb
MCNONb30BaHO ANs CXUraHus

9 4 LLIyM B Hacoce ropenkon. B npotuBHom cnyyae

TONSMBO 3aMEHUTb

| OnucaHune | | MpuyunHa YcTtpaHeHue

MpoBepuTbL TOMMUBHYIO CUCTEMY Ha

Lym B Hacoce npwu nycke NPEAMET CHUXEHWUS NOTEPb AaBIEHNsS
HepocTtatouHoe aasneHue Ha

LLlym B Hacoce Bo Bpemsi paboTbl

BCacblBaloLLEel CTOPOHE Hacoca MepeMoHTax TONMBHOWM CUCTEMbI ANst
paboTbl C NofKa4YMBaloLLM HACOCOM

Y6eauTbCs, YTO TOMMNMUBO MO CBOUM
—1 r3nMYEeCcKMM CBOWCTBaM MOXET BbiTb
MCNONb30BaHO ANs CXUraHus
ropenkon. 3ameHuTb TONMMBO.

— Cruwwkom Hu3kasi Temneparypa Tonnuea
B Gake. MoBbICUTL TEMMNepaTypy Tonnvea

B Bake.
95 ,D,aBJ'leHl/le Hacoca OYUCTUTL GUALTP Hacoca
OnucaHue MpuynHa YctpaHeHue
Hacoc He cos3aaeT gasnexHvne HeT Tonnuea I'Iposepwrb €eCTb M TONNNUBO U
A0XoaAuT N OHO A0 Hacoca

MpoBepUTbL COOTBETCTBYET N TOMMNBO
no cBOUM (p13N4eCKMM CBONCTBaM
XapaKkTepucTuke Hacoca. 3aMeHUTb
TONSMBO UNMN U3MEHWUTb €r0 NapameTpbl
[Ons Hacoca.

| Cnuwkom Hu3kasi BA3KOCTb TOMNMBa —I—

— WM3Hoc Hacoca

3amMeHunTb Hacoc

Mcnonb3oBanock 3arpsi3HeHHOE Macro.
MpexaeBpeMeHHbI U3HOC Hacoca 3ameHnTL HaCOC 1 yCTaHOBUTH
CaMOOUMLLAKLLMICS PUNBTP B CUCTEMY

— 3abnokupoBaH GpuAbTP Hacoca

[MpoBepuTb 1 OYUCTUTL PUNBLTP Hacoca
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