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COXpaHﬂVITe UHCTPYKUHMIO B Te4yeHune BcCero CpoOKa ncnosnb3oBaHUA
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1. BBEAEHUE

lMpeameToM HacTosILLEN MHCTPYKLMKU SIBMSIIOTCA ra3oBble BOAOHArpeBaTenu NpoToyHble BOAbl  NpegHasHaveHbl Ans nogorpesa Tenson
XO3SIICTBEHHOM BOABI, NPUCMOCOONEHHbIE ANs OAHOBPEMEHHOTO Bogopasbopa C OAHOrO WM HECKOMbKMX ToveK (H.N. AyLl, KyXOHHas
paKoBMHA).

Bcs vHopMaums, YepTexkn U crieLduKaLmm, KOTopble HaXxoaaTCsl B 3TOW MHCTPYKUMM, NPeACTaBneHbl Ha OCHOBE AaHHbIX 06 M3aenusix
KOTOpble Gbinu AOCTYMHbI BO BpeMsi NyGrvKaLmmy faHHOW UHCTPYKLMK.

MpounsesoauTesb OCTaBMSIET 3a COOON NPaBO BBEAEHWS KOHCTPYKUMOHHBIX M3MEHEHUI B YCTPOWCTBE BOAOHArpeBaTens He yXyaLaroLmx
TEXHUYECKMX W SKCTIyaTaLUMOHHbIX CBOVCTB M3AENsI, KOTOpbIe MOryT BbITb HE OTPaXKeHbl B MHCTPYKLWN.

[OonronetHAs n HagexHas pa601'a BOAOHarpeBaTens B OONbLUOW CTeneHW 3aBUCUT KakK OT npaBuUnbHOro nNoAgkn4veHus,
cnocob6a JKkcnnyatauuMm, Tak U OT CBOeBpPEeMEeHHOro u KBanuduumpoBaHHOIro OGC.HV)KMBaHVISI, rPamMoTHbIX TeKywero u
KanntaryibHOro peMoHTOB.
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1.1. AENCTBUTENIbHbIE YKA3AHUA

MpounTanTe Nnepea TeM, Kak NPUCTYNUTE K YCTAaHOBKE U 3KCNIyaTauMu BogoHarpeBaTtensi.

* rasoBble M34enusl, KOTOpble MMEIOT paspeLLEHME UX UCTIONB30BaHUS N onpegenéHHbIe 3HaKoM L€ apnsiotes napenusiMi GesonacHbIMm

TONbKO B TOM Cilyyae, KorAa OHW UCMONb3YTCH COMNMAacHO MX NPeAHa3HavYeH o 1 koraa cobniofeHb! onpeaerneHHsle npaswna,

KacaloLLmecs X YCTaHOBKU 1 UCMONb30BaHNS,

MHCTPYKLIMS MO YCTaAHOBKE 1 06CNY>XVMBaHWIO SBNSETCH HEOTbEMITEMON YaCTbIO ra3oBoro BogoHarpesatens. CoxpaHsiite ee 1

BHMMaTENbHO MPOYMTaNTe, TaK Kak B HE Haxo4MTCS BCEBO3MOXHAsA MHIOpMaLMs 1 NpeaynpexaeHuns, kacaroLascs 6e3onacHocTi BO

BPEMSs YCTAHOBKW, SKCrlyaTaLmy U KOHCepBaLmMn annapara, KOTopble CreayeT UCMOMHSAT.

* MOAKMOYEHVE BogoHarpeBsaTtens, ero ob6CnyxvBaHe 1 PEMOHT HEOBXOAMMO NopyYaTh CreLmannavpoBaHHOMy OBCnyxvBartoLLEeMy
npeanpusaTuio,

* MomeLleHue, B KOTOPOM MOXHO YCTaHOBWTb BO4OHarpeBaTtenb AOMMKHO MMETb:

- OTBOZ ra3oB CcropaHusi Tpybol B UHaMBMAyanbHbIN AbIMOXO4, KOTOPbIA UMeET Tpebyemyto Tsry,

- CMPaBHYIO BEHTUMALMIO MPUTOYHO-BBITSXKHYHO COMMAaCHO HACTOSALLEN MHCTPYKLMM U CYLLIECTBYHOLLIMM NpaBunam.

YCTaHOBKY W MyCK BogoOHarpeBaTessi MOXHO BbIMNOSHSATb TOMNbKO MOCIIe OKOHYaHWsSi CTPOUTENBHO-MOHTaXHbIX paboT B MOMELLEHW, B

KOTOpOM DyAeT ycTaHOBNEH BOAOHarpeBaTenb,

* Henb3s yCTaHaBNMBATb W 3anyckaTb BOAOHArpeBaTens B NOMELLEHUsX, B KOTOPbIX NMPOJOIHKAOTCA CTPOUTENbHbIE paboThbl.

 YycroTa BO3ayxa v MOMELLEHMs], B KOTOPOM YCTaHOBIIEH annapaT, AOMKHbI COOTBETCTBOBATb CTaHAapTaM, KacarloLwMXcs NMOMELLEHWUN B

KOTOPbIX MPOXVBAIOT MIOAN.

« MMepeg BogoHarpeBaTenem Ha rasonpoBOAe W BOZOMPOBOAE YCTaHOBUTE COOTBETCTBYOLME (UNLTPbl. PunbTpbl He BXOOAT B
KOMMMEKTHOCTb annapara.

* HeucnpaBHOCTW, Bbl3BaHHble OTCYTCTBMEM (PUNMBbTPOB Ha YCTAaHOBKE XO3FMCTBEHHOW BOApl, @ Takke Ha MOABOAE rasa He BXOAAT B

rapaHTUNHbBINA PEMOHT.

BogoHarpeBaTtenem MOXeT ynpasrsTe TOMbKO B3POCHOe MLIO,

* Hu B KoeM cnyyae He nbiTalTeCb CaMOCTOAATENIbHO MPOBOAUTL pPaboTbl MO obcnyxuBaHUIO M peMOHTY Balero
BoAoHarpeBaTens. [loMHUTe, YTO He KBanMcMUMpoBaHHO NpoBeAeHHble PaboTbl MOTYT NPeACTaBnATbL ONACHOCTL ANA
Bavue x13Hu n 3nopoBbs!

* He npotbikaiTe, He 3aTblkaliTe BEHTUMNSLMOHHBIX W MPOTOYHbIX PELLETOK.

* He pgepxute BONM3W rasoBOro BodOHarpeBaTessl, KOHTEMHEpPOB, B KOTOPbIX HAXOAATCS NerkoBOCMNaMEHSIOLMECS U arpeccuBHble

BeLLecTBa.

MpownssoauTenb He HeceT OTBETCTBEHHOCTb 3a YObITKU, MPUYMHON KOTOPbIX ObIMN OLUMOKM B YCTAHOBKE M UCTIONb30BaHUM, BO3HUKAOLLME

OT HEBbINOMHEHNS UHCTPYKLMM NPOU3BOAUTENS U CYLLECTBYIOLLMX 3aKOHOB.

» ToyHOe BbINOMHEHME  pPEKOMEHOALWN, M3MOXEHHbIX B WMHCTPYKUMW, rapaHTMpyeT AnuTenbHyto, 6esonacHylo u HapexHyio paboTy
annapara.

MNoyyBCTBOBAB 3anax rasa:

1. Henb3s ucnonb3oBaThb 3NEeKTPUYECKME BbIKIOYaTeNnn, KOTOpble MOryT Bbi3BaTb UCKpPY,
2.  OTKpbITb OKHa U ABepw,

3. 3aKkpbITb rNaBHbINA ra30BbIA KPaH,

4. Bbi3BaTb aBapUMHYIO CIYX0y

geﬁCTBMﬂ B cliyvyae aBapuu:

1. 3aKpblTb KpaH noga4u rasa K BogoHarpeBarersnio,
2. 3aKkpbIT NPUTOK BOAbI B crny4yae BO3HUKHOBEHUA yrpo3bl 3aTonneHus,
3. Cnum BOAYy, eCin cyllecTByeT ONaCcHOCTb 3amMep3aHus pr60I1pOBOAOB.

MoyyBcTBOBaB 3anax NPoAyKTOB CropaHusa:

1. Bbiknountb BOAOHarpeBaTtesb, 3aKpbiB 3a60p Tennon BOAbl UINU 3aKpPbITb rasoBbIi KnanaH BOAOHarpeBartens,

2. OTKpbITL OKHa U ABepwU,

Mocne npoBeTpMBaHUSA NOMELLEHUA, BKIIOYMTb HA KOPOTKUI CPOK BOAOHarpeBaTesnlb U NPOBEPUTb, €CTb JK
elle 3anax NPoAyKTOB cropaHus. Ecnu ecTb, Bbi3aBaTb CEPBUCHOIO paboTHUKA.

2. ONMUCAHUE YCTPOUCTBA

2.1 TexHn4eckmne gaHHble

*  MbE303MEKTPUYECKOE 3aXKUraHue 3anaribHON ropersky,

e 3alyWTa OT MCHYE3HOBEHUS TAM AbIMOX0Aa M OT MonafaHus rasoB CropaHus B NMoMeLLeHne,
e 3awWwyTa OT Neperpesa TEM00OMEHHNKa,

e cTabunusaumsa JaBrneHns rasa Ha Bxoje,

e MporopLMoHanbHas peryrimposka MOLLHOCTH,

e paenienue Bogbl ot 30 go 600 kIMa (0,3— 6,0 6ap).

[a3oBble BogoHarpesaTeny NpoTodHblen Boabl G-19-00 npounasoasTcs B Bepcun Biigs, NponsBoasTcsa B Bepcum Biigs, 3TO 3HAUMT, UTO OHY
npucnocobneHbl Ans NOAKMOYEHUs K WHAMBUAYANbHOMY [bIMOXOZY OTBOASALUMM MPOAYKTHI CrOpaHUsi  HapyKy 3[4aHus C MOMOLLbHO
camoTArY, a Bo3ayX Asls CropaHusi 3abypatoT HEeMOCPEeACTBEHHO M3 MOMELLIEHUS, B KOTOPOM OHUM YCTaHOBMeHbl. BogoHarpesaTenu G-19-00
0GopyA0BaHbI 3aLLMTON OT MCYE3HOBEHUS! TSI AbIMOXOAA W 3aLLMTON OT NoNafjaHnsl ra3oB CropaHnsl B MOMELLIEHVE.

B BogoHarpeBaTensix NpuMeHeHb! CaMble HOBbIE TEXHUHECKUE PELLIEHUS], KOTOPbIE rapaHTUPYIOT MHOTOMETHIOW, Ge3aBapuiiHyo 1
3KOHOMUYHYIO 3KCMNyaTaLuio, a Takke KoMDOPT NOMNbL30BAHUS.

BopoHarpesaTenu npucrnocoGneHsl Ans CxuraHus npupoaHoro raza 2E-G20 1 Ha Takoii ra3 UMEeroT cepTuUdmKar.

OGo3sHayeHVe TUNa BOAOHArpeBaTens, BUOA rasa U CETEBOTO [AaBNEHUSI ra3a HAHECEHO Ha YMakoBKe, KOpryce BOAOHarpeBaTens v B
VHCTPYKLMM MO 06GCNy>XNUBAHUIO.

2
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2.2 KOHCTpYyKUUS1 U TEXHUYECKUE AaHHble BoJOHarpeBarTens

2.2.1 'naBHble y3nbl BogoHarpeBaTens

1 [a3oBbIn y3en
2 Crabunmsartop npoToka rasa
3 BogsHow y3en
4 [naBHas ropenka
5 3ananbHas ropenka
6  TennooGmeHHMK
7  TpepbiBaTtenb Tarn
8 [Mogysen Tepmonapbl
9 [lbesosaxuratens
10 [poBopg nbesosaxuratens
11 TpyOka 3ananbHOM roperiku
12 3apgHss cTeHka
13 T[MepenHss naHenb
14 BbikntovaroLasi KHomnka
15 Py4yka perynMpoBkM NpOToKa rasa
16 OrpaHnuutens
17 Pydyka perynmpoBku TedeHns Boabl
Puc. 2.2.1.1 MnaBHbIe y3nbl BogoOHarpeBaTens
2.2.2 TexHn4Yeckue gaHHbIe
BenununHa
EpvHnupl
MapameTpbl naMepeHis 2E - G20-20 mbap 2E - G20-13 m6ap
HomunHanbHasa TennoBas MOLLIHOCTb kBT 19,2 17,4
MwH1ManbHas TennoBas MOLLHOCTb kBT 4.8 4.4
HomwuHanbHas Tennosas Harpyska kBT 21,9 19,8
MuHMManbHas Tennosas Harpyska KBT 55 5
MwuHmumanbHbin KN4 % 87
HomuHanbHbIN pacxos rasa rrasHOWN roperku:
- ra3 NpupoaHbIN - m3/yac 2,3 2,1
HomuHanbHbIN pacxod ra3a 3ananbHoW roperiku: 0,019 0,017
- ras npupogHbin -2E -G20 M3/4ac
OvameTp OTBEPCTUS! COMNa FMaBHON roperki - 0115
- ras npvpogHbin 2E-G20
MapkvpoBka cornen rnaBHON TOperku: ) 115
- ra3 NpupoaHbIN -2E - G20
MapkupoBka conen 3ananbHON Foperku: c
- ra3 npupoaHbIv -2E - G20
30-600
Pabouyee gaBneHve Bofpl kMa (6ap) (0,3-6)
Bbixog ropsiven Bogbl (At<50 °C) n/mMuH 5.2*1°
Bbixog ropsivert Bogbl (At<25 °C) n/MnH 11*°
MakcumanbsHas TeMnepaTypa BbixogsLlemn Boapl °C 65
OunameTp Tpy6bl 0TBOASLLEN NPOAYKTLI CropaHns (BHYTPEHHUI uamMeTp) MM 0132
abapuTHbIe pa3mMepbl: BbIcOTa MM 640
LumpuHa MM 360
rnyouHa MM 210
Bec BogoHarpesatens Kr 11
MopgkntoyeHme rasa [OnM G ¥
[NogkrntoyeHne XxonogHon Boabl OM Gl
MogkntoyeHwe ropsiyen Bogbl [OM G

) pacxop rasa paccumTaH [N TennoTBOPHbIX CIOCOBHOCTEN 3TANOHHLIX ra30B B HOpMankHbIX yeroauax (15°C, aasnenue 1013 m6ap) ¢ yy4&Tom

87% koadhdmLmeHTa NONe3HOro AenCTBUS
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2.3 3awmTHOE obecneyeHue
. 3alinTa OT nonagaHund NpoaykKToB CropaHuda B NnomMeLlleHne (B Cly4ae Uc4e3HOBEHUA TAM ,EI,bIMOXOﬂa) COCTOUT U3 orpaHn4nTena

TemMnepartypbl, BKIOYEHHOIO B LieNnb SﬂeKTpVI‘-IGCKOVI CUCTEMbI NUTAHNA. Sap,aqeﬁ aToMn 3aLUNTbI ABNAETCA 3aKpbIThe rMaBHOIo ra3oBoro
KnanaHa B BO[J,OFa3OBOl7I apmMaTtype U npekpaileHue noaadvu ra3a K roperike, B cltydae BO3HUMKHOBEHUA paspsaXeHna B ObiMoxoae
MeHbLUe Yem 3,0 Ma unu nosieneHns obpaTHOM TArn (M3GLITOYHOTO AaBIEHUS).

[Mocne BbIKMYeHUs BoAoOHarpeBaTena SaLLl,I/ITOI7I.
MpymepHo Yepes 10 MUH. (Nocrne CHWKEHWS TeMnepaTypbl OrpaHNYMTENS TeMMepaTypbl, 3TO BPEMs 3aBUCUT OT TeMnepaTypbl B
I'IOMeUJ,eHVIVI) I'IpOVI3OI7IJJ,eT aBTOMaTUn4ecKoe CHATne 6ﬂ0KVIpOBKVI 3alunThbl. MNocne OTKPbITUA Bo,u,opa36opHoro KpaHa, BOAa note4yeT
CHOBa.

Pyyky pacxopa rasa noBepHyTb BnpaBo Ao yrnopa (puc. 4.3.1) 1 cHoBa BKMOUYNTL BOLOHArpeBaTesb.

B crny4vyae nNoBTOpPAKOLKUXCA BbIKMHOYEHWUA 3aLMTbl HAOO COOBLWNTL 0 HeobxoauMocTH npoBepKU NpaBUIIbHOCTU TAMM
AbIMOXoAa B COOTBETCTBYHOLLYHO OpraHM3auuio.
Henb3sa BbiknoYaTtb 3aWmnTy OT OTCYTCTBUA TAINM AbiMOoXxoaa.
3anpeluaeTcs camoBOMbHasA Nnepeperika salwmMTHON cucTeMbl BogOHarpeBarensi.
* 3awuTa OT yTe4KU rasa aBToMaTu4eCKn OTKno4aeT rasoBblii KnanaH B crny4vae CﬂyanZHOFO noracaHusi NnameHn 3anarnbHoun ropernku.

e 3awmTa OT neperpeBa Tensioo6MeHHMKa COCTOUT M3 orpaHuymnTensa TemnepaTypbl, KOTOPbIA 3apa60TaeT B Clnyyae, ecnu
BoAa, HaxoasLasics B Tenroo6MeHHuKe, npeBbICUT TeMnepatypy 85°C, NPONCXOOAUT 3aKpbITUE ra3oBOro KranaHa.

3anpelyaeTcs camoBOSbHasA Nepeferika 3alwmMTHON cucTeMbl BogOHarpeBaTens

3. YCTAHOBKA BOOOHAIPEBATENA

N

& S 7
Gl I 7/
= 5 \F\\ ; 7
yCTaHOBKy BOOOHarpesartend MOXET NMPpon3BOANUTb TOJTbKO § ‘ >
NMOJIHOMO4YeHHOE NNLO. . 9132

Y |1 7 | B
I'Io.q.KmoquMe BOAOHarpeBartens K BOJJ.HOVI U ra3oBoun x_m,r .
ycTaHOBKe, K Tpy6onposoaamM, OTBOAALLMM NPOAYKTHI
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Puc. 3.1. Cxema TpyGONpoBOAOB BOAbI, ra3a v NPOAYyKTOB CropaHust

3.1 MmaBHbIe ycrnoBusi yYCTaHOBKM BoAgoOHarpesartens

3.1.1 Nokanusauus
« BopoHarpeBatenu Hernb3si yCTaHaBNMBaTh B XWUMbIX MOMELLEHUSAX (TaM, r4e NOCTOSIHHO HAaXoAATCs Moan),
«  OBbeM rnoMeLLEeHMsi — He MeHblue Yem 8 M.,
¢ BbicoTa nomeLeHns — He MeHbLUE YeM 2,2 M
3.1.2 Na3oBas ycTaHOBKa
e [a30BbIi BogoHarpeBaTernb Ha4o MOAKMKYUTL K ra30BOM YCTAaHOBKE METaNNMYECKAMU UMW MEAHLIMW TPYyGamMn unn ¢ NpUMeHeHNeM
ANaCTUYHBIX MEeTarnyIM4eckux Tpyo.

3.1.3 BeHTunauusa
¢ BeHtunsuua nputoyHas,
B nomelueHnn, B KOTOPOM HaxogomMTCs BOAOHArpeBaTenib, AOIMKHO HAXOAWUTLCHA He 3aKpbiBaEMOE OTBEPCTUE MPUTOYHOWM BEHTUNSUMM
noLaabo He MeHbLue Yyem 200 CM2, HVDKHUI Kpali OTBEPCTUS AOMMKEH ObITb pacrnonioeH He Bbilwe Yem 30 CM Haf MosioMm.
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[onyckaeTcsa noABefdeHUe BO3ayXa CHapyXu, TO €CTb U3 COCEeOHEro MOMELLEHMsl, B KOTOPOM HaxoOWUTCsl He 3akpbiBaeMoe
OTBEPCTUE NPUTOYHON BEHTUMALMM MIIOLLAABI0 HEe MeHbLUe Yem 200 oM,
*  BeHTUNAUMA BbITSHKHaA,
B nomelleHMn, B KOTOPOM HaxoAMTCS BOAOHArpeBaTenb, AOSHKHO HAaXOOWTCSl HE 3aKpblBAEMOE OTBEPCTUE BbITSHKHOM BEHTUNSAUMM
nnowaabko He MeHbLue Yem 200 oM, KOTOPOE PacrorioXXeHo BOrM3un noTorka.

He ponyckaetcs npumMeHeHus MeXaHN4YeCKOMN BbITSHKHOW BEHTUNALUN

3.1.4 YcTaHOBKa OTBOASALAA NPOAYKTbLI CropaHus

BopoHarpeBatenb Hago ycTaHaBnuBatb, BOMM3M AbIMOOTBOASLWIEN TPyObl, a Takke B MecTe, rae He Npou3onaeT 3amep3aHue
BOAOHarpesaTens.

[biIMOX0a, [OMMKEH BbIXOAUTL M3 BOAOHArpeBaTens BepTukanbHO (MyH 220 MM) 4O MEepBOro KoreHa. Fopu3oHTanbHbIM y4acToK AbIMOXoada
He MOXET ObITb ANMHHEE 2-X METPOB, M AOJMKEH ObITb YCTAHOBMEH C YKITOHOM MUHUMYM 5% (OK. 39 B CTOPOHY BoAoHarpeBatens. [nuvHa
ObpiMoxoda OT Ocu BXOoAa TpyObl, OTBOASALLEN NPOAYKTHI CrOpaHMs 40 BbIMyCKAaeMOW KPOMKW MOA KpbIlen AoImkHa ObiTb HE MeHbLue 2 M.
BHyTpeHHsisi NOBEPXHOCTb AbIMOX0Aa A0SKHa ObITb YCTOWYMBAS K AECTPYKTUBHLIM BO3AEWCTBUSIM NPOAYKTOB CropaHusl,

MoakntoyeHne BogoHarpeBaTens K AbIMOXOAY HEOOXOAMMO CornacoBaTh C COOTBETCTBYHOLLMMM OpraHM3aLmnsiviv 1 JOIMKHO COOTBETCTBOBATL
TpeboBaHWAM, ykazaHHbIM Ha pyc3.1.

BopoHarpeBatenb paboTaeT npaBurbHO, KOraa paspsikeHUe B AbIMOXOAE COCTaBnsieT He MeHbLue YeM 3 Ma (0,03 mbapa) u He Bonee yem
15 Ma (0,15 mb6apa).

3.2 NMpepBapuTenbHas NpoBepKa COOTBETCTBUSA.

Mepen nogknoveHnem BogoHarpesaTens HeobxoaMmo NPoBEPUTL:

* npucrnocobreH Nu KynieHHbIN BogoHarpeBaTtenb K TOMy BUAY rasa, KOTOpbIA HaXo4MTCsl B ra30BOW CETU, K KOTOPOW OH OOIKeH OblTb
nogkntodeH. Bug rasa, ana koToporo npou3BedeH AaHHblA, BOAOHarpeBaTenb, YykasaH Ha YrnakoBke W 3aBOACKOW Tabnuuke,
NPUKPENeHHOM K 3aHel CTEHKeE;

* MpoMbITa N, KaK crneayeT BOZOMPOBOAHAsA CeTb C LEMbi0 OYUCTKM OT pPXaBYMHbI, OKanWHbI, Necka U ApYrMX  B3BELUEeHHbIX YacTuu,
KOTOpble MOrMu Bbl HapyLLINTL paboTy BogoHarpeBaTens (yBernmymTb CONpoTUBIIEHUE NPOTOKa BOAbI B YCTAHOBKE).

3.3 YcTaHOBKa BojoHarpeBaTens.

BO,ElOHaneBaTeJ'Ib Hago yCTaHOBUTb B MeCTe He 3aTpygHAIoLNM ero
cepBUCHoOe OGCJ'Iy>KI/IBaHVIe, Ha CTeHe U3 He ropro4mMx Mmartepuanos Unm

A ) 7//////// ,’///;'//
Ha CTeHe W3 roploYnx maTtepuaroB C U3ONMPOBAHHOW MIUTON U3 He Y
ropotinx MaTepmarnos. Muua100 100 7 Muu100
B cnyyae BMOHTMpOBaHWSA BogoHarpesaTens B meberb, Heobxoaumo S [
caenatb Tak, Yto 6bl 0becneunTb nogavy Bo3ayxa HeobxoAMMOoro Ans /
npaBunbHOro cropaHus rasa (puc. 3.3.1). A
Henb3sa ycTtaHaBnunBaTe BogoHarpeBaTens B6nunav ycTpoicTs, paboTta g /|
KOTOPbIX MOXET BbI3BaTb HapyLUeHne paboTel BogoHarpesaTens (Hag o © //
rasoBoW NNUTON 1 T.4.). &) -
YcraHoBKka BofoHarpeBatens MNpPou3BOAUTCA Ha KPHOKax MpoYHO E“ ; 1
3aKpensieHHbIX B CTeHe, UCMOoSb3ys ABa MPSAMOYrofbHbIX OTBEPCTUS B E
BEpPXHEN 3aJHeNn Yyactu annapara.
360 210

pa3mepbl B MM
Puc. 3.3.1 TpebyeMble MOHTaXHble PacCTOSAHUA

3.4 NMopgknio4yeHue rasonposoaa
[unameTp razosoro natpybka G % .

Mepen BoooHarpeBaTenem Ha rasonpoBoAe HaAo YCTAaHOBUTL 3aMOpPHLIN KnanaH U 3a KnanaHom ¢punbTp rasa.
3anopHbIi KnanaH U UnbLTP rasa He ABMAAIOTCA 3aBOACKMM OCHalLeHMeM rasoBoro annapara. YcTaHOBKa ra3soBoro
dunbTpa ABNsAeTcs Heo6Xo0AUMON ANs NPaBUbHOM PaGoTbl ra30BOro y3na u ropenku.

DuUnbLTP rasa He BXOAUT B KOMMIEKT BoAoOHarpeBarensi.

3.5 NMogknioyeHne K Bogonposoay

IuameTp natpy6koB Boabl G %4".

Mepen BogoHarpeBaTenem Ha BOAONPOBOAE HAA0 YCTAHOBUTL 3aMOPHbIA KpaH.

[ns nogkntoveHns BogoHarpesaTens K BOASHOW YCTaHOBKE, HaO0 MCMOSb30BaTb TMOKME MPUCOedNHEHNST Unn xecTkne Tpybbl. OHu He
ABMATCA 060pyAoBaHMEM BOJOHarpesaTens.

[NoakntoyeHne BogoHarpeBaTens He MOXET Bbi3blBaTb M3MEHEHUSA reOMeTPUn BO4oHarpesaTens.
C uenbto ynaBnuBaHNA MeXaHU4YeCKUxX 3arp;|3HeHm7|, Heo6Xo4MMOo Ha noJarLem BOoAonpoBoAe yCTaHOBUTbL nepea
BoAoOHarpeBartenem ¢ounbTp Boabl. PUnbTp He BXOAUT B KOMIMSIEKT BOAOHarpesaTens.

3.6 NMogknio4yeHue K Abimoxoay.
MpoaykTbl cropaHyst yaansoTcs B UHAMBUAYanbHbIA AbIMOXOL, C NMOMOLLBIO AbIMOBOM TPYOb! BHELUHMM AnameTpoM 130 MM, caenaHHoOW 13
aHTMKOPPO3UNMHOIo MaTepuana.
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4. QKCMNYATAUMA BOOOHAIPEBATENA

4.1 NMoproToBka BogoHarpeBsaTens K NnepBoMy MNycKy

Mepepn 3anyckom BogoHarpesatens G 19-00 Hago:

» CHATb NnepepHtoo obnmuoBky. [epxa obenmm pykamm o6nmuoBKy
Ha paccTosHMM oKoro 80 MM OT HUXKHErO Kpasi akKypaTHO
OTTsIHYTb Ha cebs. MNMpu Bbixode ABYX CTEPXKHEN U3 OTBEPCTUN,
noaHsATL 06NULIOBKY Ha 25 MM BBEPX, OT BbIXOAa ABYX BUHTOB, U3
npopesu B 3agHel obnuuoske. Hagesats 06nmL0BKy B 06paTHOM
nocrnenoBaTenbHOCTU.

 OT TOnKaTensi, KOTOpbI HAXOAWTCS B MAKETE C NPUIOXEHHBIMI

YacTAMM, CHSATb HACaZ0UHYH NMPYXMHSILLYHO NNACTUHKY

TonkaTenb BNOXUTb B OTBEPCTME B KPOHLLTEVHE HAa ra30BOM

Kopnyce Tak, YToObl BUOVMMBI B ra30BOM KOPMyce CTEPXKEHb BOLLEN

B OTBEPCTUE TONKaTENS.

* Haxatb Tonkarens Tak, 4Tobbl kaHan nog HacaaouHyH NNacTUHKY
HaXOAMICS BHE KPOHLUTENHA

* HapeTb HacagouHyto NPYXUHSILLYIO NMacTUHKY B MECTO, OTKyAa Gbina Tonkatens
cHATa.

* B oTBepcTUE KoMnbLia BMOXMUTb KHOMKY.

* Ha cTepieHb, KOTOPbI HAXOAWUTCS Ha BOASIHOM y3re HafaeTb B HacafouHast
cresytoLLeii NoCNeaoBaTenNbHOCTU: OrpaHUYMTENb U PYHKY NPYXVHSILLas
PEryNMPOBKM KONMWYECTBa NPOTOKa BOABI. nnacTuHka

* HapeTb nepesHioto 06nmLoBKY NPUHUMAst BHUIMAHWE TOYEHbIN e orpaHuynTerbs
3NEMEHT TornKaTensi, KOTOPbIN [AOIHKEH BOTU B OTBEPCTUE KHOMKM KHonka ans

* HapeTb pyuky rasa BbIKIMIOYEHNS

AeTE VY HarpeBaTens Pytika perysivposki
KornMYecTBa NpoToka
Pyuka raza BOAbI

Puc.4.1.1
4.2 lNyck BoaoHarpesaTens
Banyckas BogoHarpesaTernb Hago:
e OTKpbITb ra30BbIV KpaH Nepen BogoHarpeBaTenem,
*  PYYKy PEryrnMpoBKu ra3a B NpaBoOM KpaiHEM MONOXEHWUN HaaTb [0 yrnopa v O4HOBPEMEHHO HaxkaTb KHOMKY MCKPOBOMO pO3Xura rasa fo
MOMEHTA, KOr/la 3aropuTCs ra3 Ha 3anarbHoW ropernke
B cny4ae He 3axwuraHvisi raza — NOBTOPUTL OMepaumio
Py4ka rasa nocne poaxura 3ananbHon ropernky nogepxatb okoro 20 cek.

3ananbHasi ropenka AorkHa ropeTb. Bpallas pyuky perynupoBku ra3a BNeBo, yBenuuMBaeTcsl CTPys rasa v pacTeT TemnepaTypa Bofbl.

Bo Bpemsi nepBOHaYanbLHOro Nycka Haao yAanuTb BO3AYX U3 ra30BOW YCTAaHOBKM U ra30BOM apmaTtypbl.
B TakoMm criyyae Bpemsi NepBOro nycka MoxeT NpoAokaTbcs 6onbLue YeM 20 cek.

BopoHarpeBaTernb NpUroTOBIIEH K SKCTyaTaLmm.

Mocne OTKPbITUSA KpaHa Tenmou BoAbl, MPOMCXOAMT aBTOMATMYECKas NoAaYa rasa Ha rasoByto roperiky, rae OH 3aropuTcst U HEMHOTO NOroAas
noTeyYeT ropsivasl Boga.

Mocne 3akpbITs BoJopa3bopHOro kpaHa Tenmnoi Bofbl, MPOU30MAET MOMEHTarbHasl OTcedka NpUToka rasa K rnaBHOW roperke, a ras Ha
3ananksHol ropenke GyaeT ropeTb.

4.3 Perynsiums pacxoga u TemnepaTtypbl BoAbl

Pyuka ons
BopoHarpeBatenb o6opynoBaH —perynsitopoM  notoka  (konudectsa) BoAbl € NaBHOM pé,rynmprl;akm
perynupoBkoi. Korga pydka Belbopa TemnepaTypbl BOAb noBepHyTa [0 yropa BreBo, rasa

nony4yaem Marnbin NOToK BoAbl (40 5 N/MUH.) ¢ MakcumarnbHOM TemnepaTypoun. Korga pydka
BbiGOpa TemnepaTypbl MOBEpHyTa A0 ynopa BMpaBo, MofyvyaeM MOMHbIA MOTOK BoAbl (4o 11
N/MWH.) C CaMOI HU3KOW TeMMepaTypon.
Mocne ycTaHOBKM NOBOPOTHOM PYyYKk/ Bblbopa TemnepaTypbl B CpegHee MofoXeHne, NpupocT
TemnepaTypbl BOAbl M3MEHUTCA OBpaTHO NPOMOPLIMOHANBHO  KOMMYECTBY BOAbL. YMeHbLuas
PYYKOM perynupoBkM TemnepaTypbl MOTOK BOAblI B BodoHarpesatene ot 11 go 5 n/MuH.,
NpYpoCT TemnepaTtypbl BoAbl nsmeHsetcs ot 25 °C go 50 °C.
Temnepatypy Boabl (B MPOM3BONMBHOM paboveM MOSIOXKEHUN perynsitopa KonuyecTBa BOAbl)
MOXHO perynupoBaTb pPyYKOM perynmpoBK/ pacxoda rasa. VIameHssi NonoxeHne pyyky rasa ot temet
MONOXKEHUs1 KpaviHe §eBoro [0 kpaHe npaBoro (okono 90°C  monoxeHus AuanasoHa

?J U\ KHorka

PEeryn1poBKM) MOXHO YMEHbBLIMTL TEMOBYHO HArpy3Ky (pacxof rasa) Ao 30% MOJHOi Harpysku.

Pyuka MCKPOBOrO
Puc.4.3.1 PezynsyuoHHble U GhyHKUUOHaIIbHbIE 3l1eMeHMbl perynatopa po3xura rasa

Konm4yecTsa

BOAbI
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4.4 BbiKnoyeHMe BogoHarpeBaTtens

BbikntoyeHue BOAOHarpesaTtena nponucxoanT Nocre HaXkatus (FIOCJ'Ie npeogonexHuna COI‘IpOTVIBJ'IeHVIﬂ) KHOMKKW BbIKINKOYEHNA BOAOHarpeBsaTtens
A0 MOMeEHTa noracaHus nnamsa 3ananbHomn ropersikn 1 NoBOPOTOM PYYKM pacxoda rasa Ao yrnopa Bnpaso.

B cny4ae npeanornaraemMoro annTeribHoOro nepepbisa B pa60Te HarpeBartend, Heo6X0£|,VIMO 3aKpPbITb rasoBbll KpaH nepen
BOAOHarpesartenem.

Ecnn CyLecTByeT BOSMOXXHOCTb NMOHWXXEHNA TeMnepaTypbl B NTOMELLEHNN, B KOTOPOM YCTaHOBIMEH BOAOHArpeBaTesb, HWXe 0 °C,
HeO6X0£|,VIMO CnnTb BOAY U3 BOAOHarpesarternd.
C 37101 Uenblo HeobXoAVMO 3aKpPbITh Nodady XONoAHOM BOAbl K BOAOHArpeBaTernto, 3aTeM OTKPYTUTb raiiky TpyOku, nofatoLueli Bogy K
BOZOHOMY Y311y 1 OTKpbITb BOAOPa3bOpHI KpaH ropsieli Boabl Ha cMecuTene.

6. NOAAEPXXAHUE XOPOLUENO TEXHUHECKOIO COCTOAHUA

C uenbto noaaepaH1si XOPOLLEro TEXHUYECKOTO COCTOSIHUSI M JONTONETHEN 3KCNyaTauyy, BoJoHarpeBaTerib HE0GX0OAMMO NepUoamyecky
ocMaTpuBaTh U NPoBeEPsTb. PekomMeHayeTes, XoTs Gbl pa3 B rof Npov3BecT OCMOTP BoAOHarpeBatens 1 NpodunakTuky.

PEMOHTbI 1 OCMOTPbI JOIKHA BbINOMHATL YNOMHOMOYEHHasi CepBUCHast oupma.

[ina pemoHTa BoZioHarpeBaTensi Hafo NPUMEHSITb TOMNBKO HOBbIE OpPUMHATIbHbIE 3an4acTy.

Mpy KaXXOOM OCMOTPE U KOHCEepBaLuMM rasoBOro annaparta, HeoGXOOMMO MpOBEPUTb MPaBUNBHOCTL PaboThbl 3aLUUTHBIX CUCTEM W
repMETUYHOCTb Fa30BOI apMaTypbl, @ Takke repMETUYHOCTb NPYICOEAVHEHWI annapaTa K ra3oBoii YCTaHOBKe.

[aHHble paboTkI He BXOAAT B NepeveHb rapaHTUHbLIX PEMOHTOB.

Mepen Hayanom NpoUnakTVKv BoAoHarpeBaTers Hafo 3aKpbITb NPUTOK rasa v BoAbl, @ NOTOM CnuTb Boay. Mpy AeMoHTaxe
BOZOHarpeBaTersi Hafo, NpeXae BCEro, CHSATb FOPErKY, @ NOTOM TENNOOBMEHHMK.

6.1 npOMbIBKa TennooOMeHHMKa oT 3arpﬂ3HeHm7| n nukBunaauua
HakKunnu.

[Ins rapaHTMX MOIHOrO CropaHus ra3a, a TaK Xe COXPaHEeHNs MakcMMarbHOro koadduumeHTa
Mone3Horo AevcTBms TENNOOOMEHHVKa BogoHarpeBarens, pekoMeHayeTcs cogepxartb pebpa

TennoobMeHHVKa B MOCTOSIHHOW YNCTOTE.

Ouuctka TeNNOOOMEHHMKa OT 3arps3HeHnin TpebyeT AeMOoHTaxa ero u3 BogoHarpeBaTensi un
NPOMbIBKM CUINBbHOWM CTpyel BoAbI.

JIvkBnpgaums Hakvnm n3 TpyGonpoBoAoB TEMNooOMEHHUKA NPOBOAUTCS C MOMOLLLIO CPEACTB
[OCTYMNHbIX B TOPrOBOM CETW, COMMacHO pekoMeHOaumsM MpOoU3BOAUTENST MPUMEHSIEMOrO
cpencraa.

MoXXHO Takke NMKBMAMPOBATL HakuMb Npu nomMoLum 10+20% yKCYCHOW KUCMOTbI, BblaepKmuBas
ee B TennoobMeHHMKe OKOMo 3 4acoB, NMOTOM TLLATENBHO MPOMbITb TEMNOOOMEHHUK YNCTOWN
BOJOMN.

Kateropuyeckn 3anpellieHO NPUMEHATb ANs OYMCTKM TenrooOMeHHMKa MPOBOMOYHYHO
LLETKY UNK LLEeTKy, KoTopasi UMeeT TBEPAYHO LLETUHY.

Pwuc. 6.1.1.

6.2 O6cnyXxuBaHue rnaBHOW ropenku
[ouncTnTb HaKNagkn Ha cermeHTax ¢ MOMOLLBI MSATKON LLETKN (He I'IDOBOJ'IOLIHOVI). HeO6XO,EI,VIMO 06paTVITb BHMMaHWe, He Npulin1 nm B
HerogHoCTb HakKnagkn n CerMeHTbl.

6.3 OumncTtka cpunbTpa BoAbl
B crny4yae yMeHblUeHUA CTpyun BOAbl, BbITeKaIOLIJ,eVI 13 BOAOHarpesartena, unn B (DVIJ'Ipr
Criydae He 3aXuraHua ropenku, HeO6XO[J,VIMO 3aKpbITb KpaH Ha nogaYe BOAbl K BOAbl
BOAOHarpesaTtesno U rasoBbli KnanaH nepen BOOOHarpesaTenem. I'IposepMTb n
o4YMCTUTL BOASHOM bunbTp nepern BogoHarpesaTeneM. Kpome cwunbTpa nepeq
BOAOHarpeesatenem Ha BOJJ,HHOVI YCTaHOBKEe, MOXeT I'IpOVI3OI7ITVI 3acopeHune
BHYTpeHHero dwunbTpa BOAOra3oBOM apmaTypbl. B Takom criydae Hago BbIHYTb @m

UNLTP, KOTOPbIN TLLATENTBHO OYUCTUTL N YCTaHOBMTL obpaTHo (puc. 6.3.1.).
6.4 OuncTKa 1 perynMpoBaHue KnanaHa MeaneHHoOro 3axuraHus

B cnyyae B3pbIBHOTO 3aXKUraHWsi rMaBHOW TOPENkWM MMM AOMMOro PO3XKWra rraBHON
rOperikyn MOXET OKas3aTbCsl, YTO KrarnaH MeAIeHHOMO 3aKUraHUst - 3arpsisHeH WM Mrioxo
oTperynupoBaH. HeoBxoauMo BbIKDYTUTb KranaH M OYMCTUTb ero. 3aTeM, BKPYTUTb @ MEANEHHOro
KrnanaH [0 OTKasa 1 BbIKpYTUTb Ha O4uH 06OpPOT. 3anraHms

Puc. 6.3.1

6.5 MNMpoBepka cucrtemMbl 3awWnThbl
Mpn Kaxxgom OCMOTpPe BOAOHarpeBaTtensi Hago NPOBEPUTL MPaBUIIBHOCTL PabOThl CUCTEMbI 3aLUUTBI U TEPMETUYHOCTD
rasoBow apMmaTypsbl.
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6.5.1 NpoBepka 3awWmnTbl OT NONaAaHUA ra3oB CropaHusa B NoMeLlleHne u ot
neperpeBa Tennoo6mMeHHUKa

OrpaHnumnTtens TemnepaTypbl, KOTOpbIV B BoAOHarpesaTerne SBMseTcs 3almTon OT nonagaHvs
ra3oB CropaHusi B MOMeLLEHNe, YCTaHOBMEH Ha 3aBofie Ha TemnepaTypy 85 °C.
C uenbio NPoBEPKN NPaBUIbHOCTU YCTAaHOBKW OrPaHNYUTENs Hado:
- NoaroToBWTb METANIIMYECKU Cocyd U TEPMOMETP,
- COCyA HamnorHWTb XWAKOCTbIO (BOAOM),
- OTKPYTUTb OrpaHuyMTENb OT TEMnOOOMEeHHWKa, BbIKDYTUB BUHTBI, MOTPy3vB €ro B
XXWOKOCTb, NOrPy>Kasi TONbKO MeTanM4YeCcKMiA Komnnayok,
- noporpeTb Body A0 TemnepaTtypbl 82°C — npu 3TON Temnepatype B OrpaHuyuTene
KOHTaKTbl 3aMKHYTbI,
- nopjorpeTb Body Ao TemnepaTypbl 88°C — npu 31O TemnepaTtype B orpaHuyuTene
KOHTaKTbl Pa30MKHYTbI
- [pasunbHO paboTaloWwmin orpaHMuUTeNlb [OSDKEH PasOMKHYTb KOHTaKTbl B Mpederne
82+88°C.

6.5. MpoBepka 3aWMTLI OT NeperpeBa TeNyI006MeHHMKa

OrpaHnuuTens TeMnepaTypbl B BOAOHarpeBaTene sBnseTcs 3aLiMToN OT NPEBbILLEHNS BEPXHEW
TemnepaTypbl BOAbI. Ha 3aBofie OH yCTaHOBNEH Ha TemnepaTypy 85° °C.

C uenbio NpoBedeHNs MPaBUIIbHOCTU YCTaHOBKM OrPaHNYUTENs HAo:

- NOArOTOBUTL METaNNMMYECKUIA COCYA 1 TepMOMETP,

- COCy[ HaMnoIHUTb XXUAKOCTbIO (BOAON),

- OTKPYTUTb OrpaHN4uUTENlb OT TEMNOOOMEHHWKA, BMOXWTb €ro B COCyA, MOrpyxasi TOSbKO
MeTannM4ecKnin KONMnaYok,

- nogorpeTb BoAy A0 Temnepatypbl 82°C — npu 3TON TemnepaTtype B OrpaHuYnTene KOHTaKTbl
3aMKHYTHI,

- nogorpeTb BoAy Ao Temnepatypbl 88°C — npu 3TON TemnepaTtype B OrpaHudnTene KOHTaKTbl
Pa3OMKHYTHI,

MpaBunbHO paboTaloLyii orpaHNYUTENb JOIHKEH PA3OMKHYTL KOHTAKTLI B Mpeaerne Temneparyp
82+88°C.

OrpaHnuunTtens
TemnepaTypbl 85°°C

Puc. 6.5.1.1 Nogy3sen Tepmonapbl

Tpu noemMopHOM MOHMaXxe 3s1IeMeHmoe 800HOU u 2a3oeoli cucmemMbl Hado rNpumMeHsimb HO8ble

NPOoKnaokKu.
[aHHble paboTbl He BXOAAT B NepeyYeHb rapaHTUNHbIX PEMOHTOB.
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