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PYKOBOOCTBO MO 3KCIMIYATALUUA




BHUMAHUE!

B HacTosiLLeM pYKOBOACTBE COAEPXUTCS WHGOpMaUMs, Kak ans
nonb3oBaTens, Tak U Ans MOHTaXHMKa.

Monb3oBatenb AomKeH 0bpaTUTb BHUMaHWE Ha cregyLlime rmasbl:
Obwue npaBuna TexHUkM 6Ge3onacHoCTW, YhaneHue npoayKToB

B TekcTe pykoBoACTBa MCMONb3YHOTCS CrieaytoLlme CUMBOSbI:

A BHUMAHME = peiictBus, KoTopble TPEOYOT NOBbILLEHHOIO
BHUMaHUS 1 COOTBETCTBYHOLLIEN NOArOTOBKM

cropaHus, dkcnnyatauys BogoHarpesaTensi. Q SAMPELIEHO =  pevicteus,  kotopsie  HENB3A
BbIMOJIHATb Hu B KOeM cny4ae.

OMABIJEHUE £ rar &

OBLLUME NPABUMNA TEXHUKN BE3ONACHOCTU ctp. 2 Mapkuposka n LHL &=~ {:‘;\ YKASLBAET HE COOTBETCTEME

1 TEXHUYECKME XAPAKTEPUCTUKM CTp. 3 W3[ENnsi TEXHUYECKUM perniamMeHTam YkpauHbl, Y36ekucTana,

1.1 Onucate nsnenns CTp- 3 Benapycy, Kasaxctata, Mongossl n Poccuu.

1.2 TexHu4eckne xapakTepuUCTUKN cTp. 3

1.3 labapuTHble pasmepei ctp. 3 Cpok cryx6bl BOgoHarpesaTens npy BbINOHEHNN yKa3aHHbIX B

1.4 YctpoiicTBo ctp. 3 AaHHOM pykoBoACTBe TpeBGoBaHUii cocTaBnsieT He MeHee 10 ner.

2 MOHTAX CcTp. 4

2.1 Hopmatusbi CTp. 4 B komMnnekT noctaBkM BogoHarpeBaTtens BXoaar:

2.2 KpenneHue Ha cTeHy CcTp. 4 Pyyka ynpasneHusi (yCTaHaBNMBaKOTCA NOCIe MOHTaXa U3aenus)

2.3 BeHTMNsauMs NOMELLEeHUN cTp. 4 - 2wrT.

2.4 TlpucoeanHeHne K ra3oBon MarucTpanm CTp. 4 Batapeika - 1wT.;

2.5 OnekTpuyeckne noakoyYeHms CTp. 5 ®unbTp (BCTaBnsAeTCs B LWUTYLEp Ha BXxoAe BoAbl) — 1.

2.6 [uppaBnuyeckne NoaKMoYeHUs CTp. 5 LTyuep ¢ npoknagkon (MpUCOEAMHSIETCS K BXOAY perynsitopa

2.7 YpaneHue nNpogyKTOB CropaHus cTp. 5 haBneHnst) — 1.

2.8 lNepexon Ha apyrow Tvn rasa cTp. 6 KPHOKW1 AN HaBeCku - 21U

3 BKIIOYEHUE CTp. 7 PykoBoactBo Mo akcnnyataumu. WHCTpyKUMSt MO MOHTaxy,

3.1 OnwucaHne paboTbl BogoHarpesarens cTp. 7 TEXHUYECKOMY OBCIYXMBAHMIO Y PEMOHTY — 1LUT.

3.2 OkcnnyaTtauusa BogoHarpesaTens cTp. 8

4 TEXHUWYECKOE OBCIYXXUBAHUE CTp. 8

4.1  Kak cHATb 06nnLoBKY cTp. 9

4.2 Henonagku: NpuUYMHbl U CNOCOOLI YCTPaHEHUsT  CTP. 9

OBLUUE NPABUITIA TEXHUKN BE3OINACHOCTHU
HacTosiLLiee pykoBOACTBO [OMKHO XpaHUTLCS BMECTE C U3AENEM,
4TOBbI K HEMY MMEenu JOCTyN Monb30BaTeNnu BogoHarpesarerns, a
TakkKe CMeLuanucTbl, OCYLLECTBISIOLLME YCTAHOBKY U CEPBUCHOE
obcnyxvBaHve. Ecnu BogoHarpeBaTtenb nepenaeTcs Apyromy
nvuy, HeobxoouMO nepefatb HOBOMY BRaferbLly HacTosliee
PYKOBOACTBO, 4TOObI OH W MpurnallaeMble WM TeXHUYecKue
creuuanmcTbl MOITIN C HUM 03HAKOMUTLCSI.

MoHTaxx BogoHarpeBaTens, a Takke Iobble paboThl
Mo PEeMOHTY K OBCIYXMBAHWIO [OOMKHbI MPOU3BOAUTLCA
KBanMULMPOBaHHLIMY CreuuanMctamm, atTecToBaHHbIMU
Ha paboTy ¢ AaHHbIM 060pyLoBaHUEM.

A 3anpelyaeTcst UCNonNb3oBaTh U3LeNne He Mo HasHa4YeHuHo.
MpousBogutenb cHUMaeT ¢ cebs BCAKY0 OTBETCTBEHHOCTb
32 HaHECEHHbIV NMI0ASM, XKMBOTHBLIM UMW NpegMeTam yLiepo,
BbI3BaHHbIA AOMYLLEHHbIMU NPU MOHTaXe U TEXHUYECKOM
obCcnyxuBaHUM OLIMGKaM1 MW MpU UCMOMNb30BaHUUN €50 He
Mo Ha3Ha4YeHuIo.

3anpeLleHo BHOCUTb M3MeHeHusi B paboTy yCcTpoWCTB
ynpaeneHns B Te4eHWe BCEro cpoka Cryx6bl n3genus, ato
MOXET [ienaTb TONbKO U3roTOBUTENMb.

BonoHarpeBaTtenb npeaHasHadveH Ona Harpesa BOAbl XO3-
BbITOBOIO Ha3HAYEHUS, MOITOMY OH [JOMKEH ObIThb MOAKIOYEH
kK cetn TBC B COOTBETCTBME C €0 XapaKTepuUCTUKaMu U
MOLLIHOCTbIO.

Mpun 0GHapYXeHUN yTeYKM BOAbI NEPEKPOIiTE Nodady BoAb! 1
HemenneHHO 0BpaTUTECh B CEPBICHYIO OpraHm3aLmio.

Mpn gnuTenbHOM OTCYTCTBUM NepekponTe Tpybonposon
rasa. Ecnn ectb onacHocTb 3amep3aHusi, cnenTte Bogy 13
BOoJoOHarpeBaTens.

B clly4ae HeucnpaBHOCTU, OTKMKOYUTE BOOOHArpeBaTesb U
He MbITanTecb ero peMoHTMpoOBaTb NN 4YTO-NNBO N3MEHSTD.

HeobxogumMo mpoBoauTb  TEXHUYECKOe OBCHyXXMBaHWE
BOjOHarpeBarens, Nno KpanHen Mepe, OAuH pas B rof.

He pasbpacbiBanTe mMartepuarn, B KOTOPbIA ynakoBaH
BOAOHarpeBaTerb — MONM3TUNEHOBbLIE NMAaKeThbl, NeHoMnnacT
1 T.N. He nossonsante geTsiMm urpatb C HUMU — 3TO MOXET
ObITb OMacHo.

B nomelleHuax TennoreHepaTtopoB C OTKPbITON Kamepown
cropaHust cnepyet npegycmaTtpuBaTtbh  06LeobMeHHyo
BEHTUNSALMIO MO pacyeTy, HO He MeHee oaHoro obmeHa B 1 u.
Takke HeobxoaMMO y4MTbIBaTb pacxo Bo3gyxa Ha ropeHune
TonnmMBa, MNpyv 3TOM CUCTEMA BEHTUMSALMU He [OSKHA
JonycKkaTb Pa3pexeHusi BHYTPU MOMELLEHUS, BIUSIOLLErO
Ha paboTy AbIMOyAaneHus OT TennoreHepaTopos.
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3KCI'IJ'IyaTaLI,VIF| BOOOHarpeBarend TpeGyeT cobntogeHnst HEKOTOPbIX
OCHOBHbIX npaBun 6e3onacHOCTH, @ UIMEHHO:

3anpellaetcs  UCMonb30BaTb

Ha3Ha4YeHuto.

BOAOHarpesartesib He o

CTporo 3anpelyaetcsi 3akpbiBaTb Tpsnkamu, Gymaroi wnu
NPOYMMM  MPeaMETamMy  BEHTUMALMOHHbIE PEeWETKN  Ha
BCacbiBaHUM U Ha BbiXo4e BO3dyXa, a Takke BEHTUIIALMOHHOE
OTBEPCTME B MOMELLEHNM, B KOTOPOM YCTAHOBIEHO U3aenue.

Ecnu Bbl NOYyBCTBOBasM 3anax rasa, He BKIOYanTe HUKakue
anekTponpuGopbl, TenedoH U NpoYne YCTPOWNCTBa, KOTOpble
MOTyT CTaTb WCTOYHMKOM WcKp. OTKpOMTE OKHa, 4YTOGbI
NPOBETPUTL MOMELLEHNE U 3aKPONTE LieHTPasbHbIA ras3oBbIi
KpaH.

He ctaBbTe kakne-nnbo npeaMeTbl Ha BoAOHArpeBaTesb.

He octaBsnsiTte KOHTeI;IHepr M BOCNiaMeHsAumeca zellecrtea
B NoMeLleHnn, B KOTOPOM YyCTaHOBJIEH BOAOHArpeBaTerb.

B cny4vyae HeucnpaBHOCTU, OTKMIOYNTE BoAOHarpeBsaTteslb 1 He
nbiTanTechb ero PEeEMOHTUPOBATb UM YTO-NNBO N3MEHSATD.

3anpelyeHa aKcnnyaTtauna BopgoHarpesaTtend AeTbMU U
HeOMNbITHbIMU NTIOObMA

3anpeluaertcs
BOJOHarpesaTensi.

Tporatb onevyaTtaHHble SNEMEHTbI

000000 0 00

3anpellaeTcs XpaHUTb BOAOHarpeBaTenu npu Ttemneparype
oKpyxatoLero Bosayxa Hmke 0°C.

I'Ipm 3KCnnyaTauMm BogoHarpeBartens yyuTblBanTe YTo:
nepuoguyeckas 4YMCTKa BHELUHEN MOBEpPXHOCTM BOAOW C
MbIFTOM HE TOMbKO YMyYllaeT BHELHW BUA, HO U 3alimiiaeT
€ro naHernu OT KOpPpO3uK, NMPOANEeBas ero CPOK Cryx0bl;

He 1cnonb3ynTe pacTBOPUTENW, MOPOLLKM 1 abpa3nBHyo ryoky
He 4uCcTMTe BoAoHarpeBaTenb W €r0  4acTum  Nerko
BOCMMaMEeHSIoWMMNCA  BewecTBamu  (Hanpumep: OeH3uH,
CNUPT, KEPOCUH N T.4.).



1. XAPAKTEPUCTUKU
1.1 OnucaHue nsgenus

[MpOTOYHBIN ra30BbIN BOAOHArpeBaTenb nNpeaHasHadvyeH s Harpesa BOAbl X03-ObITOBOMO Ha3Ha4YeHUsI. Harpes Boabl MPOM3BOAUTCS B MOMEHT ee
NpoTOKa Yepes BoAoHarpesatenb. BogoHarpeBaTenb OCHaLLEH CUCTEMO aBTOMAaTUHECKOrO PeryrMpoBaHns MOLLHOCTM B 3aBUCUMOCTM OT KOnn4ecTaa

BOAbI NPOTEKaroLLEero 4epes Hero. Po3zur n oTknoveHve BOOOHarpesaTena nponucxogAT aBToMaTtn4eckm (I'Ipl/l pa60Tarou.|,el7| 3anarnbHom ropenKe).
1.2 TexHNYeCKMe XapakTepuUCTUKN

MOAENb SIG-2 11i SIG-2 14i
kBT kBT
HomurHanbHasn Tennosas MpovsBoaUTENBHOCTL kBT 19,0 23,7
HomuHanbHas TennoBas MOLLHOCTb kBT 21,8 27,2
MuH/MaribHas TENIoBas MPOV3BOAUTENTLHOCTL kBT 7,5 7,5
MwuHUManbHas TennoBasi MOLLHOCTb kBT 9,0 9,0
TUM FA3A METAH cyr METAH cyr
G20 G30 G31 G20 G30 G31
MuHumanesHas Tennota cropanusa (0°C, MOx/m3 35,90 122,80 93,60 35,90 122,80 93,60
1013 mbap)
MuHuManbHbIA - k03dbMUMEHT Bob6e MIOx/m3 48,20 85,30 74,90 48,20 85,30 74,90
(0°C, 1013 mbap)
HomwuHanbHoe naBneHve rasa Ha Bxoge.  klla (mbap) 2,0-1,35 2,94 (29,4) 3,77 (37,7) 2,0-1,35 2,94 (29,4) 3,77 (37,7)
(20 - 13,5) (20 - 13,5)
Pacxopg rasa M3/4 (kr/4) 2,20 1,72 1,69 2,73 2,14 2,11
[aBneHue rasa Ha ropernke kMa (m6ap) 1,05 - 1,00 2,70 (27,00) 3,20 (32,00) 1,15-0,95 2,75 (27,50) 3,43 (34,30)
(10,5 - 10) (11,5 -9,5)
[vameTtp hopCyHku 3ananbHOV ropesku MM 0,35 0,25 0,35 0,25
[OunameTp hopCyHOK OCHOBHOW rOPENKM MM 1,25 0,72 1,25 0,72
DdopcyHkM wT 11 14
[dvameTp  npucoeguHeHuss  rasoBou 1/2” 1/2”
maructpanu
MaccoBbIil pacXof, AbIMOBbIX ra30B rlc 11,8 [ 12,1 [ 13,0 16,7 [ 16,9 [ 17,6
TemnepaTypa OTBOAMMbIX ra30B °C 180 \ 185 \ 182 180 \ 175 \ 180
BOOA SIG-2 11i SIG-2 14i
o nepekntoyaTenb MUH. nepeknioyaTernb Makc. nepeknoyaTenb MUH. nepeknoyarterib Makc.
AnanasoH sHaqeHmit pacxona n/muH or25005 ot 510010,8 ot 2,5 no 6,7 o1 6,7 0o 13,6
YBenunyeHve Temneparypbl Boapl °C ~50 ~25 ~50 ~25
MuvHVMManbHoe AaBnexHne kMa (M6ap) 20 (200) 20 (200)
HomwuHanbHoe aaenexHne kMa (M6ap) 200 (2000) 200 (2000)
MakcumarnbHoe gaBneHve kMa (M6ap) 1000 (10000) 1000 (10000)
OvameTpbl natpybkoB nogaym u otbopa 1/2” 1/12”
BOAb!
OvnameTtp natpybka gpiMoyaaneHus MM 110 130
Pa3mepbl n Bec
BeicoTa MM 642 680
WupwuH MM 314 365
ny6una MM 245 245
Bec K 11,10 13,10
MpumeyaHue: TeMnepatypa XonofHou Boabl cocTaensiet 15 °C
1.4 YcTponcTtBo
1.3 NabaputHbie pa3mepbl
1 YCTPONCTBO KOHTPOMS TAMM 9 Bxop rasa
Pa3mepbl ykasaHbl B MM TREST! 2 Matpy6ok gbiMoyganeHusi 10 Perynsitop JZLEJBJ'leHVIFl rasa
A 592 | 630 3 TennoobmeHHWK 11 3neKTpOoHHbIN Grok
BO | 110 | 130 4 3ananbHas ropenka 12 Mespo ans Gatapeviku
c | 101 [ 101 5 lopenka 13 SkoHomamsep
D | 245 | 245 6 vppaBnunyeckvnn knanaH 14 Wryuep Ans 3amepa AaBneHvs
ﬁ i;g fzs 7 Perynstop Temneparypbi 15 3ananbHas ropenka
G 4 | 74 8 lasoBbIV knanaH
H 84 | 104
1 27 | 27 2
L 50 | 30
. B M | 30 [ 10 Cc
N 3
I\
< )
| o I
15 \
®
il e 3 °
T ] 14
H = @] =
G L 13 0 u 6
M 41 %U 12 . -
1 130 _| | ™ s
F 87 142 | 1 <
Puc. 1 ‘ 9
E D Puc. 2 10




2. MOHTAX

2.1 HopmaTussbl
YcTaHoBka rasoBoro obopygoBaHUSA OOMKHA MPOU3BOAMTHCS B
COOTBETCTBUN C ,quICTByPOLLlI/IMI/I HOpMaTnBamMu.

2

Puc.3

2.2 KpenneHue K cTeHe
Mepbl NpeaoCTOPOXKHOCTU:

B3anpellaercs ycTaHOBKa BOAOHarpeBaTens B MOMELLEHUsIX C

MOBbLILUEHHbIM COAEPXKAHWEM MbIfIN UMM XUPHbIX W/WNN eaKuxX

napoB B BO3ayXe.

- BopoHarpeBaTenb cnegyetr ycTaHaBnMBaTb Ha CTEHe B
HenocpeacTBEHHOW Bnn30CTy OT AbIMOOTBOASILLErO KaHarna.

- [Ona poctyna K BogoHarpeBaTentd Mnpuv  TEXHUYECKOM
obcnyxmnBaHnM He0HBXOAMMO OCTaBUTb BOKPYT BOAOHarpeBarTens
cB0o6OAHOE NPOCTPAHCTBO, Kak Noka3aHo Ha puc. 3.

PacnonoxeHue

- [MpuTok Bo3ayxa k BofoHarpesaTesto AoMmKeH ObITb CBOGOAHBIM.
MoaTomy 3anpeLlaeTcs ycTaHoBKa BofoHarpeBaTessi B NOTHO
3aKkpblBatoLLMECs WKAMbl UIN CTEHHbBIE HULLIN.

- He cnepyer pacnonaratb BogoHarpeBaTenb Haf KyXOHHON
MAUTON WNM MHBIM KYXOHHBIM YCTPOWCTBOM. (0BpasytoLimecs
npyv TroTOBKe Mapbl Xupa, ocedasl Ha BogoHarpeBaTere,
yXyALatoT ero paborty).

- Ecnu cTeHbl YyBCTBUTENbHBI K BO3AEUCTBUIO TENNa (HanpumMep,
[epeBsiHHblE), MX HeOBXOAMMO 3alUMTUTb COOTBETCTBYHOLLEN
Tennounsonsiumen.

- Ha puc. 4 npuBeaeHbl ycTaHOBOYHbIE pasMepbl 45151 KpenneHus
BOAOHarpeBaTens Kk CTeHe.
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C 244 274
E 650 | 685 =
F 150 155
Pa3smepbl ykasaHs 8 MM
Puc. 4 N/

2.3. BeHTnsAuna nomellyeHus

BHumaHve! Heobxoammo 03HAKOMUTLCA C PyKOoBOACTBOM MO
MOHTaXy U aKcnnyaTtauun Ha BoAOHarpesatenb nepeg Hadanom
ero ucnonb3oBaHus. HecobniogeHne MOMNoXeHUn u3 OaHHOro
PYKOBOACTBA MOXET CTaTb MPUYMHON B3PbIBa, NOXapa, OTpaBrneHus
yrapHbIM ra3om, BPeAHOro TePMUYECKOTO BO3AENCTBUS.

O6bem Bo3ayxa
[ns HopmanbHoW paboTkl 06opyaoBaHns Heobxoammo obecnednTs
MPWUTOK BO3Ayxa B NOMELLEHVe, Fae yCTaHOBINEH BOAOHarpeBaTerb,
B KOMM4ecTBe, [OCTAaTOMHOM AJ1 HOPMASIbHOMO rOpeHust rasa u
ONS BEHTUMALMM CaMOro NOMeLLEHNs.

Pabota BogoHarpeBaTensi B OQHOM MOMELLEHWN C KaMWUHOM,
BbITSDKKOM MAN MHbIM MOAO0GHBIM YCTPOWCTBOM NpefAcTaBnseT
0ONacHOCTb W 3anpeLyaeTcs.

[MomelueHve, rge yctaHaBnvMBaeTCsi BogoHarpesaTenb, A0MKHO
MMEeTb NPUTOK BO34yxXa A5 BEHTUNALMNN.

MpuTtok Bo3ayxa

MpuTOK BO3AYXa [OMKEH ObITb MPSAMbIM M OCYLLIECTBMASTLCA OAHUM

13 cneayoLmx cnocobos:

- OTBEPCTUSA B CTEHAX BEHTUMPYEMOrO NOMELLEHUS], BIXOASALLME
Hapyxy;

- BEHTUNSAUMOHHbIE  KaHanbl —  WHAMBMAOYAlbHbIE UMK
KONMMEKTUBHbIE Pa3BETBIIEHHbIE.

Bo3gyx Ans BEHTMRAUMM OOMMKEH MOOaBaTbCsl CHApYXu U He

cofepXxaTtb 3arpsa3HeHu.

[onyckaeTcst Takke KOCBEHHAsi BEHTUNSILUS — YEepe3 CMEXHbIE

nomewleHus. Mpu aToM HeobxoaMmo cobnopath cregyrolime

TpeboBaHus:

- CMEXHOE NMOMELLEHNE JOMKHO UMETb NPSIMYH0 BEHTUNSALMNIO;

- Bce obopygoBaHME B BEHTUIIMPYEMOM MOMELLEHUN [AOIDKHO

ObITb NPUCOEONHEHO K AbIMOXOAY;

CMEXHOoe NMoMeLLEeHNe He OOMMKHO MCMOoNb30BaThCsA B KadyecTBe

crnanbHW Uy NOMeLLEHUS 0BLLIErO NONb30BaHNUS;

- CMEXHOe TMOMeLLUEHNEe He [AOMKHO SBNATLCA WCTOMHUKOM
NnoXXapHoW OnNacHoCTK (TaknM, Kak MacTepckue, rapaxu, cknaz
roprYMx MaTepmarnos v T.n.);

- [aBneHne B CMEXHOM TMOMELLUEHUM HEe HWkKe, YeM B
BEHTUNUPYEMOM (CHWXEHWE LABNEHUS MOXET MPOU3ONTU B
cuny aencTeus acpdpekta obpaTHOM TArM — HanpuMep, ecnu B
CMEXHOM NMOMELLEHNN YCTaHOBIEH KaKON-NMbo OTONUTENbHbIN
arperat, KaMUH WM CUCTEMa BbITSXKHOM BEHTUNSAUMM, K
KOTOpbIM He obecrneyeH Hagnexalumin NpUToK Bo3ayxa);

- unMmeeTca cBobogHas  UMpPKYNAUMA  BO3gyxa  Mexay
NPOBETPUBAEMbIM  MOMELUEHMEM U CMEXHbIM  4epes
NMOCTOSIHHbIE MPOEMBI.

2.4. NpucoegnHeHue K ra3oBon MarucTpanum

Mepeg Havyanom pabotel npodtute nN. 2.1 HacToswero

pYyKOBOACTBA.

Onpepenute guameTp TpybonpoBoga B COOTBETCTBMM  C

OencTByoLLMMN cTaH4apTaMmm (Ho He MeHee %'). [Nepen ycTaHOBKON

n3genus NnpogynTe NoABOASLLMIA ra3onpoBog, YTOOb! yaanuTh 13 Hero

MOCTOPOHHME YacTuubl. B ynakoBke BogoHarpesaTensi HaxoauTcs

natpybok C Mpoknagkon AN MpUCOedVHeHs BodoHarpesatens K

rasoBou ceTu. Ero HeobxoanmMo nprMcoeanHUTb Ko BXOZy perynstopa

AaBneHus rasa.

[aHHas onepauns pormkHa OblTb BbINOMHEHA Ha BepTMKanbHO

yCTaHOBMEHHOM BOAOHarpesarerne, YTOObI npaBunbHO

NO3NLMOHNPOBATL NaTPyHOOK.

lMocne mMoHTaxa HeobxogyMMO MPOBEPUTL FEPMETUYHOCTL B MECTe

npvcoeauHeHnst naTpyobka.

Mepen BxoqoM rasa B BogoHarpeBaresib PeKOMEHAYeTCs yCTaHOBUTb

3aropHbIN ra3oBbIv KPaH.

Mpy nepBom 3anycke Heob6xoAMMO cunaMm KBannuumpoBaHHbIX

cneumnanncToB NPOBECTM criegytoLume paboTbl:

- MNPOBEPUTb BHYTPEHHIOK N BHELLIHIOW rePMETUYHOCTb ra3oBon
maructpanu (cgenartb ONpeccoBKY);

- ybeauTtbeA, Y4TO BOAOHarpeBaTernb paccyMTaH Ha TOT TUM rasa,
KOTOPbIN K HEMY MOABEAEH;

- YOOCTOBepuTbCH, YTO AaBreHue B MoAdalrolweM ra3onposoge
NexvwT B Mpegenax, YKasaHHbIX Ha WAEHTUMDUKALMOHHON
Tabnuyke BogoHarpesaTtens;

- ybeonTbcs, 4TO TPAKT NOAAYM ra3a paccyuTaH Ha pacxop rasa,
COOTBETCTBYIOLLMIA TpebyeMow MOLLHOCTM BodoHarpesaTens,
M 4TO B HEeM MpedyCMOTPeHbl BCE KOHTPOribHble U
npegoxpaHuTenbHble yCTPOWCTBA, npegnucaHHble
OEeNCTBYOLLMMY HOPMaTUBaMU.



Mpu GonbluMx nepepbiBax B MONb30BaHUM BOOOHarpeBaTenem
3aKpOKTe 3anopHbI kpaH Ha Tpybe nogaum rasa.

Bo n3bexxaHne o6pa3oBaHnsA S00BUTBIX Y B3PbIBOOMNACHLIX CMecei
OepXnTe OTKPbITbIMU BEHTUIMSLNOHHbIE OTBEPCTUS B MOMELLEHNUN,
e yCTaHOBMNEH BogoHarpesarernb.

He wucnonb3ynte TpyGonpoBO4 rasa B KayecTBe 3a3eMIieHusi
anekTpoobopygoBaHUS.

2.5. AneKkTpnyeckue noaknovYeHus
MuTtanne BOAOHarpesarens

ocyulectensietcs oT 6GaTtapenku
1,5 B mopgenb LR20 weno4yHoro

TMNa C AONUTENbHLIM  CPOKOM
cnyx6bl, noatomy HeT
HeobxoanMOoCTX MoaKMn4YaTb ero
K CETU 3reKTponuTaHus. J / .

AneKTpuyeckana cxema

BoOOHarpeBartens

2.6 N'mppaBnu4yeckue NogknOYeHUs
anCOG,D.I/IHVITe BOAOHarpesartenb K BoAonpoBsoAdy, yCTaHoBUTE
nepen BoOAOHarpeBaTeneM 3anopHbI KpaH. Ecnv cmoTtpeTb Ha

SeNEH
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GN3 3asemneHve

SV2 OnekTpomar. knanaH ropenku
SV1 On.-MarH. knanas 3anasnbHblii
SW KoHTaKT MUKpOBbIKNoYaTens
NC He ucnonbayetcs

V+ Mntoc nutanus

GN2 MwuHyc nutaHus

GN1 KoHTaKT MUKpOBbIKIoHaTens
T.L. [MpepenbHbIV TMApaBNUYECcKUn TepmocTaTt
T.F. TepmocTaTt AbIMOBbIX ra3oB
M.S. MukpoBbiknovaTens

B Barapenka

BOAOHarpeBaTenb crnepegn, natpybok nogaym XOrnoaHOW BoAbl
pacrnonoxeH cnpasa, a naTpybok Bbixoga ropsivyen Boabl — Cresa.

A YctaHoBuTe unbTp (MOCTaBNSETCA C BOAOHarpeBaTenem)
BO BXOZHOW LUTYLIEp KlanaHa BoApl.

A Mpexae YeM NoAKmoYaTh LWTYLEP Ha BbIXOAE ropsaven Bofbl
K BOZIOMPOBOAHOW CETU, CHUMUTE C HEMO NMACTUKOBYHO rawikKy.

A Y6eautechb, YTO BOAOMPOBOAHbIE TPYyDObl HE WUCMOSb3YTCA
[N 3a3eMINEeHNsA ONeKTPUYECKX NPUBOPOB UMK TeNedOHHbIX
annapatoB. B npotusHOoM crnyyae TpyGonpoBog M cam
BOAOHarpeBaTesnb MOryT ObICTPO BbIATH U3 CTPOS.

& Ecnun xecTkocTb MOCTynatoLlen B BoAOHArpeBatenb BoOAbl
npesbillaeT 4 Mr-ake/f., pekoOMeHAyeTCcs WCMonb3oBaTb
ycTpoiicTBa Ans 06paboTkM Boabl C LENbo NpeaoXpaHeHnst
TEnnooOMeHHMKa OT  OTMOXEHUSI CONel  KECTKOCTH.
[NokasaTenb KWCNMOTHOCTH PH, ncnonb3yemom B
BOAOHarpeBaTene BoAbl, OMKEH nexatb B npegenax 6-8.
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ObimocbopHas kamepa
YCTpPOWCTBO KOHTPONS TArM
[MpepenbHbIN rMapaBNNYECKUn
TepmocTar

TennoobmeHHuK

[openka

OnekTpoa 06HapyxeHus
3ananbHas ropenka
OnekTpoa po3xura

MrxekTop

14 Tmppaenuyecknit knanaH

15 MpepoxpaHuTenbHbIN
KnanaH

16 ®unbTp BOAbI

17 MembpaHa

18 Bxopn, xonoaHowm BoAbl

19 OkoHoMmawsep

20 MasoBbIv knanaH

21 YCTPOWCTBO KOHTPONS

22 laszoBbivi ynbTP

10 Bbixog ropsiven Boabl 23 bartapelika
11 Wryuep Ans 3amepa gasneHus 24 3nekTpoHHasa nnata
rasa 25 MukpoBbIknovaTens
12 lMepekntoyaTens TemnepaTypbl 26 PerynsTtop faBneHus rasa
13 BeHnTypmn

rMAOPABJINYECKAA CXEMA

2.7 YpaneHue npoAyKTOB CropaHus
BogoHarpeBatenu sBnstoTcs rasoBbiM 0b6opygoBaHMeM Tuna
B11BS, noatoMy oHv 060pyAoBaHbl YCTPOMCTBOM KOHTPONS TArN.
Mpn npoekTMpoBaHWM AbIMOOTBOAa HeobxoauMmo cobnoaatb
TpeboBaHVsA AeiCTBYHOLMNX HOPMATHBOB.

BogoHarpeBatenb [OMmKeH COEAUHATLCA C  ObIMOXOAOM  WMu
ObIMOBOW  TpyGoOM nocpeacTBOM  AbIMOOTBOASALLEro  KaHana.
ObIMOOTBOAALLMIA KaHan [OMKEH MPUCOEAUHATLCA K ObIMOXOAY
UnuM ObIMOBOW Tpy6Ge B TOM >Xe MOMELLEHWM, Tae YCTaHOBIEH
BOJOHarpeBaTenb, B KpaiHeM Criydae — B CMEXHOM C HUM.
Matepran AbIMOOTBOASALWEro kaHana p[omkeH obecneunBaTb
NMAOTHOCTb CTHIKOB U YCTOWYMBOCTb K MEXaHUYECKMM U TEMNMOBbLIM
Harpy3kam, a Takke BO3L4ENCTBUIO AbIMOBbIX ra30B 1 KOHAeHcaTa.
Mpn niobbiX BHELIHUX YCNOBMAX TemnepaTtypa B nobon Touke
ObIMOBOTO KaHana AormkHa ObiTb BbilLEe TOYKM pOChI



YCTPOWCTBO KOHTPONSA TAMM

B cTaHgapTHyt  KOMMMekTauuio — BogoHarpesaTenst  BXOAMT
YCTPOMCTBO KOHTPOMSA TAMU. OTO YCTPONCTBO KOHTPONMPYET NOMHOTY
yOarneHusi NPoayKTOB CropaHusi, T.e. CneauT 3a TeM, YTobbl NOTOK
rasoB U3 Kamepbl CropaHUsl HanpaBnsncs B AbIMOOTBOASILLMIA KaHan
W fanee B AbIMOXOA,.

YCTpOMCTBO ~ COCTOMT W3 «TepMocTaTa»,  COEAUHEHHOro
nocrnepoBaTefnibHO ¢ TepMonapoi. CpabaTbiBaHue TepmocTaTta
MPUBOAUT K MPEKPaLLEHWIO Mo4ayn rasa, kak Ha OCHOBHYH, Tak U
Ha 3ananbHyto ropenku. CpabaTbiBaHWe TepMocTaTta Bbl3blBaETCS
YacCTUYHBIM UM NOMHbLIM NEePeKpbITUEM ObIMOOTBOASILLErO KaHana
nnu gbiMoxoga

Takoe nepekpbITUE MOXET ObITb BbI3BAHO PA3NUYHLIMU NPUYMHAMMU
— KaK BHELLUHWMM, TaK U BHYTPEHHUMMU, HANpUMep:

- Hey[dayHoe YCTPOWCTBO AbIMOOTBOASILLErO KaHana;

- Cy)XeHue B AbIMOOTBOAALLEM KaHane;

- CIWLLKOM MHOFO U3rMboB kaHana;

- KaHan nmeet obpaTHbIi YKIMOH (OTpULaTENbHbLIN Yron HakmoHa).
Bce 3T akTopbl MOryT MNPUBECTU K W3MUWHEMY NageHuo
[aBneHusi B kaHarne, NpenaTcTBys CBOOOAHOMY BbIXOZY MPOAYKTOB
cropaHus. CpabaTbiBaHne TepmocTaTta KOHTpons Taru Grokvpyert
paboTy BogoHarpeBaTerssi, He NO3BOMsAs AbIMOBLIM ra3am BbIXOAUTb
B MOMeLLEHNe, T4e YCTaHOBMeEH arperat. [Ins noBTOPHOro 3anycka
BOZOHarpeBaTensi He06X04MMO BbINONHUTL NPOLEAYPY, ONUCAHHYO
B naparpade «BKITKOYEHWE».

Mpy HeucnpaBHOCTM CaMOro YCTPOMCTBA UMM €ro 3NeKTpUYeckmx
COEAMHEHWI 3anyck BOAOHarpeBaTensi HEBO3MOXEH. Takum
obpasom, obecneunBaeTca  6Ge3onmacHocTb  paboTtbl.  Ecnn
MOCTOSIHHO MPOUCXOAUT aBapuiiHasi OCTaHOBKa BOZOHarpesaTens,
Bbl3BaHHas  cpabaTblBaHMEM  YCTPOWCTBA  KOHTPOMs  TSrw,
HeobxoauMo 06paTUTLCS K KBanUMUUMPOBAHHBLIM Cheuuanuctam,
MUMEeKLWMM COOTBETCTBYIOLME paspelleHns, Ans Toro, 4Tobbl
MPOBECTU MPOBEPKY MOMHOTbI yAAreHWUsl NPOAYKTOB CropaHusi U
MPOKOHTPONMPOBaTb 3(PPEKTUBHOCTL PaBOThbl AbIMOOTBOASLLErO
KaHana v blMoxofa corfniacHo TpeboBaHUsiM HOPMaTMBOB.
KaTeropuyecku 3anpellaeTcsi BpYYHYHO W3MEHSITb COCTOsIHUE
KOHTPOMNbLHOrO TepmMocTaTta Unu oTknodaTb ero. OT 3TOro 3aBUCUT
Balwa 6e3onacHoCTb 1 300pOBLE TEX, KTO KMBET ¢ Bamu.

Bce paboTbl C yCTPOMCTBOM KOHTPOMNsS — npoBepka ero paboTbl
W 3aMeHa B Crny4vyae HeUCnpaBHOCTU — [OMKHblI MPOBOAUTLCS
aTTeCToBaHHbIM KBannMULMPOBaHHBLIM CNELNAnNUCTOM.

[Ona 3ameHbl BbllWEALWEro W3 CTPOsi YCTPOWCTBA KOHTPOSS
TAMM  HacTOATENbHO  PEKOMEHAYETCS  WUCMOonb30BaTb  TOSbKO
«OpUrMHarnbHbIe»  3an4acTu, MOCTaBMseMble  WU3rOTOBUTENEM,
MOCKOSbKY OHW creuuanbHo paspaboTaHbl Ans NPUMEHEHUs B
OaHHOM n3genuu n obecneynBatoT Hanbonee aPEKTUBHYIO paboTy.

2.8 lMepexon Ha Apyrown Tvn rasa

lMepeBop BogoHarpesaTens ¢ O4HOro Tna ra3a Ha APYro AOMmKeH
BbIMOMHATHLCHA TOMNLKO aTTECTOBAHHBIM CEPBUCHBIM CNELNanMcToOM.
Onepaunn no nepesogy BogoHarpesaTens ¢ OQHOMO Tuna rasa
Ha Opyron nerye BCEro Mpov3BOAWTL HA YXe YCTaHOBIIEHHOM
obopygoBaHuu.

MepeBoa c npupoaHoOro rasa Ha CxWxeHHbIn (CYT)

Mepen nposegeHnem MnbGbIX onepauMn nNO  nepesoay
obopyaoBaHWst Ha [Opyrod Tun rasa Heobxooumo OTKMYUTb
nogavy rasa Ha aTo obopyaoBaHue.

1.3ameHa popcyHKM Ha 3ananbHON ropernke

- oTCoeauHUTL TPYOKY 3ananbHOM ropenku (puc.7);

- BbIKPYTUTb (POPCYHKY 3anasnibHON ropernku;
- YCTAHOBUTb POPCYHKY 3anarnbHOW roperkn ¢ HOBOW NPOKMaAKown
13 KOMMMeKTa Ans nepeBofa Ha CKWXKEHHbIN ra3s (puc.8).

2.  3ameHa hopCyHOK Ha OCHOBHOM ropersike
- OTKPYTUTb BUHTbI KPENJeHUs 3ananbHoi ropenku (puc. 9);




- OTKPYTUTb BMHTbI KpenneHnus auddysopa (puc. 11)

\

Puc. 11 TF:EE

- CHATb anddy3op;

- OTKPYTWUTb YCTAHOBMEHHbIE (DOPCYHKM 1N 3aMEHUTb VX Ha Apyrue
13 KOMMIeKTa nepesoda Ha Apyrov Tvn rasa.

3. 3ameHa perynupyroLlero KnanaHa

- 0CnabuTb KpenexHyk ranky Ha BXO4Ee XOIoAHOW BOAbl B
TeNnNooObMEHHNK;

- OTKpYTUTb 4 BUHTa (B) Ha rasoBom knanaHe (puc. 12);

- OTCOEAUHUTb NPOBOAA MUKPOBbIKIOYATENS;

- pasgenuTb Brok rmapaBnnYecknin knanax/ra3oBbIi knanax;

- u3BneYb GOMbLUY NPYXUHY M BNoK peryrnvpyrowmnii knanax/
MarneHbkas npyxuHa (puc. 13);

- 3aMeHUTb Perynupylowmnii knanaH Ha Opyron M3 KommrekTa
nepesoja Ha Apyroii Tvn rasa;

- YcTaHOBWTb KnamaH M Gonbluyto MPYXWHY, yOenss BHUMaHue
HanpaeneHuto yctaHoBku (Puc. 15), u ybegutbcs, 4TO
nepdopUPOBaHHbIV HAaNPaBASAOLLMIA OUCK NPY>XUHBI HAXOAWUTCS
B COOTBETCTBYHOLLEM nonoxeHumn (Puc. 14)

- yCTaHOBWTb 06paTHO AU dY30p U 3aKPenuUTb Ero BUHTaMU.
- YCTaHOBWTb 0GpaTHO 3anarnbHyto ropernky.

4. PerynupoBka paBneHua Ha

perynuvpyoLliem KnanaHe

- CHATb 3aLUMTHYIO 3arnyLuKky

- 3aKpyTUTe  BUHT  perynsitopa

[AaBneHnst oo yrnopa

A Mocne perynvpoBku onevarante
3aLLMTHYHO 3armnyLuKy Ha
perynsitope AaBrneHus..

HanomuHaem, yto anst pabotbl Ha

ckumxeHHom rase (CYI) paeneHue

rasa Ha Bxofde B BoAoOHarpesarerb

JomkHO coctaenatb 3 kla (30

mMbap) ans OytaHa u 3,7 kMa

(37mbap) onsa nponaHa. N3meputb

[aBreHne raza MOXHO Yepes LTyLep, PacnonoXeHHbIA Ha BXoAe

rasa B BofOHarpeBaTerb.

MepeBoa c cxwmxkeHHoro rasa (CYI) Ha npupoaHbIn

BbinonHuTe onepauuu, onucaHHble B nyHkTax 1, 2, 3 (Cm. Bbilwe)

4. PerynupoBKa AaBrieHUsi Ha perynuvpylowem KnanaHe

- CHSITb 3aLUMTHYIO 3armyLuKy

- OTperynupoBaTb C MOMOLLbI0 BWHTa [JaBfeHve rasa B

COOTBETCTBME C AaHHbIMM yKasaHHbIMK B Tabnuvue Ha cTp. 3.

Mocne perynupoBkM oreyataiTe 3alUTHYH 3armnywKy Ha
perynsitope AaBrneHus.
Mocne npoBedeHUsi pPeryrvMpoBKM Heo6Xxoaumo
NpoBepuUTb MbIIbHLIM PacTBOPOM Bce ra3oBble
coeAVHEeHUs1 Ha repMeTUYHOCTb.

3. BKITFOYEHMUE (Puc.16)

A = 3KoHOMaN3ep rasa BKITHOYEH/BbIKNIOYEH

L] BbIKITHO4YEHO

)) MWHUMarnbHLIN pacxof rasa
MakcUManbHbIA pacxoq rasa

B  perynaTtop TeMnepatypbl BOAbI
C  uwudbposon gucnnen - Temneparypbl BOAbI

C

Puc. 16

3.1 OnucaHue paboTbl BogoHarpeBaTens
BopoHarpeBaTtenb siIBNSIETCS ra3oBbIM arperatom npoToYHOro Tuna
Ans HarpeBa Bofbl. Pa3bop ropsyen BoAbl MOXET NPOM3BOANTLCS
Yepes OAMH UMM HECKOSbKO KPaHOB.

[Mpy OTKPbLITUM KpaHa ropsiyer BOAbl 3aXMraeTcsd OCHOBHasi
ropenka W HarpeBaeT BOAY, MPOTEKaKLWY MO BHYTPEHHEMY
KOHTYpY BogoHarpesaTensi.

BopoHarpeBatenu [faHHOro Tuna WMMET MNPOMNopUUOHarbHYO
perynupoBKy MOLLHOCTW: pacXof rasa MMaBHO W3MeEHsIETCS
co0bpasHO TekyLeMy pacxoay ropsiven Boapl.

YcTponctea C NNaBHOW PEryrnMpoBKON MOLLHOCTM OCOBEHHO
XOPOLUO NOAXOAAT A1 UCMONb30BaHUS B CUCTEMAaX C COBPEMEHHOM
3anopHON apmaTypolr, TakKOM Kak MexaHudyeckue CMecuTenu
n TepmocTaTbl. BogoHarpeBatenu cHaGXeHbl perynupyloLlmm
rasoBbiM KfanaHoMm, KOTOPbIAN ynydwaeT noTpebuTenbckue
CBOWCTBa M3Oenusi, MOCKOMNbKY MO3BONsieT emy paboTtatb C
MEHbLUNM Haropom U MEHbLUMM PacXo40M BOAbI, UBMEHSIS noaavy
rasa B 3aBMCMMOCTM OT pacxoda BoAbl Takum obpasom, 4Tobbl
TemnepaTtypa BOAbl Ha BbIXOAE BOAOHArpeBaTernsi ocraBanacb
NOCTOSIHHOMN.

BopoHarpeBaTtenu ABNAIOTCA ycTponcTBamMm c
aBTomatnyeckum «MPOMOPLIMOHATIbHbIM» perynupoBaHuem
MowHocTM. To ecTb  MOWHOCTL  BOAoOHarpeBaTens
COOTBETCTBYET pacxoay ropsiueit BOAbl B TEKYLMA MOMEHT.



BopoHarpeBatenb CHaGXEH 3MEeKTPOHHbIM  YCTPOWUCTBOM C
nutaHnem 1,5 B, koTopoe obecneynBaeT aBTOMaTUYECKUIA PO3XKUT
3anarbHO ropernku, a 3aTeM U OCHOBHOW FOPEnKW, Npu KaxxaoMm
oTbope ropsiven Boapl.

KoHTponb Hag po3XMromM 1 Hanu4Mem nrameHu OcyLLEeCTBSAETCH
crneumansHOM NaTon NoCpPeacTBOM NOHU3ALMN NaMeHN.

Perynsatop paBneHuss rasa: B CTaHAApPTHYH KOMMMEKTauuo
BOAOHarpesaTenen, npegHasHayeHHbIX AN paboTbl Ha rase,
BXOOWUT PErynsatop OaBfieHUsi, yCTaHOBMEHHbIN Ha Bxode rasa B
annapat. [JaHHOoe YCTpOWCTBO MO3BONSAET «CTabunmampoBaTby
[aBreHne rasa Ha ropernke, korga AaBrieHue rasa B rasonpoBoae
HaYMHAET MEHATbCHA. OTOT BaXHbI KOMMOHEHT obecneunBaeT
cTabunbHyto paboTy BogoHarpeBaTens. Perynstop gaBneHus
rasa HacTpavBaeTCsl Ha 3aBOAe-U3roToBUTEsNe, NO3TOMY MEHSTb
€ro HaCTPOViKM 3anpeLyaeTcs.

B ynakoBke BogoHarpeBaTtens HaxogaTcs wrylep (v npoknagka),
KOTOpbIM  HEobxoAMMO MPUCOEAUHUTL KO BXody perynatopa
AaeneHns. B MOMEHT HaBuMHYMBaHWS LWITyuepa Ha perynstop
[aBneHns cregute 3a Tem, 4ToObl perynaTtop AaeneHus Obin
HenoaBWMXeH, [Ans 3TOro  yAepXuBanmTe ero WHCTPYMEHTOM
(Hanpumep, raeyHbiM Kno4om). [@30NpoBOA NPUCOEAMHSIETCSA K
OaHHOMY LWTyLepy.

11i: MNpun pacxoge Boabl OoT 2,5 go 5 n/MuH, TemnepaTtypa
nogaBaemMou BoAbl OCTAETCsl NPUMEPHO Ha ogHOM ypoBHe 60°C
(npu Temnepartype Boabl Ha Bxoge 10°C), (B 3TOM pexunme ra3oBblii
KnanaH nofaéT Ha roperiky KONM4YecTBO rasa, nponopLMoHansHoe
TpebyemMoMy konuyecTBy BoAbl), Npu pacxoge Boabl oT 5 ao 10,8
n/muH eé Temnepatypa meHsaetca ot 35 go 60°C.

14i: MNpu pacxopge Bogbl oT 2,5 go 6,7 n/MuH, Temnepartypa
rnogaBaeMon BoAbl OCTaéTcsi NPUMEPHO Ha ogHOM ypoBHe 60°C
(npv TemnepaTtype Boabl Ha Bxoae 10°C), (B 9TOM pexmme rasoBblii
KnanaH nofaéT Ha roperky KONM4YecTBO rasa, npornopLMoHansHoe
Tpebyemomy Komu4yecTBy BoAbl), Mpu pacxofe BoAbl OT 6,7 0o
13,6 n/muH eé Temnepatypa MeHsietcs ot 35 o 60°C.

3.2 Okcnnyartauma BogoHarpeBaTtens

YJ:I,OCTOBeprer, YTO ras3oBbil KpaH W BCe BOAAHble KpaHbl

3aKpbIThbl.

- OTKpOVITe KpaH Ha ra3oBOM CYET4YMKe WU Ha 6annoHe co
CXKWKEHHbIM rasom (CYT).

- OTKpolTe Tra3oBbli  KpaH Ha  rasonpoBode  nepen

BOJOHarpeBaTenem (B KOMMMEKT MOCTaBKM HE BXOAMT).
- [NosepHuTte pydky A B NONOXEHWE MaKCUManbHOW MOLLHOCTU
(ON ), BO BPEMS BpalLEeHUs 3TOW pyYKM, Koraa oHa Oyaer

HaxoOMTbCSl HanNpPOTMB 3Ha4YKa MareHbKOro MrameHu, crierka
HaZlaBMTe Ha PyYKy U NpOAOImKaniTe BpalleHue;

- [Tpu otbope BOAbI, YCTPOMCTBO aBTOMAaTUYECKOrO PO3XKMra
pasoXKET 3ananbHyl TFOpernky, rnocrne TOro Kak Hanuune
nnameHu 6yaeT o6Hapy>XeHO, Pa3oXKETCA OCHOBHAs FOpPerKa;

- B TOM cnyuae, ecnu po3xur He Npou3oaET B TeuyeHune 60
CeKyHl, YCTPOWCTBO KOHTPOMNs MrameHn oOHapyXuT ero
OTCYTCTBME U MepeKpoeT NOToK rasa. MNponsonaéT asapuiHas
OoCTaHOBKa BofoHarpeBaTens.

MepesanycTUTb BoAoHarpeBaTenb MOXHO TOSIbKO BPYYHYLO; AN
TOro, YTOGbI BKIMIOYUTb €ro, 3aKpoiTe KpaH oTbopa ropsayei Boabl,
3aTeM CHoOBa OTKpoWTe, Gnarogapsi aToMy npoueaypa BKIoYeHUs
3anycTuTCs aBTOMaTUYECKU.

Mpu cnyyaHOM noracaHuM nNNaMeHW OCHOBHOW TOPEnkKw,
NpPou3onAET OfHa NomnbITKa nepesanycka.

Ecnn B TeyeHve 60 cekyHn BogoHarpeBaTenb He 3amnycTuTcs,
CHOBa NPOM30NAET ero aBapuiiHaa OCTaHOBKA, ONMUCAaHHAas BbILLE.
Mpy HeucnpaBHOCTM  anekTpoga po3xura, MOTOK rasa
nepekpbiBaeTcs. AT0 PyHKUMSA 3aLUThI.

[aHHble BopoHarpeBaTenu npegHasHadeHbl Ans paboTbl C

HOMMWHasbHLIM OaBrneHveM BoAbl. BogoHarpesaTenb oOcHalleH
perynstopom TemnepaTypbl Bogb! B.

MoBOPOT py4YKkM pPeryrnuMpoBkM TemnepaTypbl 4O ynopa BreBo
COOTBETCTBYET MaKC/MarbHOMY PacXoAy BoAbl U, CeA0BaTeNbHO,
MUHMManbHOW TemnepaType, a NoBOPOT perynstopa Ao ynopa
BNpaBoO — MWHMMArnbHOMY pacxody BoAbl W, CregoBaTeribHO,
MaKkcumarnbHoW TeMneparype.

[nsi BbIKIOYEHUS BOAOHarpeBaTensi Hy>KHO MOBEPHYTb PYKOATKY
A B nonoxeHne (@) «BbIKITOYEHOY, OTMEUYEHHOE KPYXKKOM.

Ecnv BogoHarpeBaTenb He UCMOMb3yeTCsi B TEHEHUE ANUTENbHOMO
BPEMEHWN, PEKOMEHAYETCs 3aKpbiTb 3arnopHbIA ras3oBbIi KpaH (B
Crny4vae CXMKEeHHOro ra3a — KpaH Ha ra3oBoM OanroHe).

ﬂnﬂ noapaepXaHuma Hanny4wmnx XapaKkTepuctuk n3genugd
pekomeHayeTca nposoanTb TeEXHN4YecKoe 06CJ'Iy)KI/IBaHI/Ie
BOAOHarpesartena cunamu KBaJ'IVI(*)VILl,I/IPOBaHHbIX cneynanncToB
He pexe 1 pasa B rog.

Ucnonb3oBaHune aKoHOMamn3epa rasa

BogoHarpeBaTternls CHaGXeH YCTPOWCTBOM 3KOHOMWUM  rasa
(sKoHOMaK3epoM), MO3BOMSAWMM  BbIGUPATb  KOMMOPTHYHO
Temneparypy ropsiyeii Boapl, nogorpesas eé 4o Temneparypbl,
Gnuskoil Kk TemnepaType WCMofb3oBaHusi, 6Gnarogapsi demy
[JOCTUraeTcsi 3amMeTHasi 9KOHOMUS rasa.

Ons  BkIoyeHUs SKOHOMal3epa ycTaHoBuUTe pydky (A) B
MOMOKEHNE MEXOy MUHAMYMOM (MareHbkoe nnams §)) w

MakcumMyMom (6onbLuoe nnams §) ).

[enctene ycTponctea COCTOMT B OrpaHUYEeHUM MaKcMManbHON
TENMOBOM  MOLLUHOCTM,  pas3BMBaeMOM  BOAOHarpeBaTefieM.
PekomeHayeTcs Monb3oBaTbCs 3TMM PEXMMOM B TEX Cryyasix,
Korga [fOns HarpeBa BoAbl He TpebyeTcsi BCEM MOLLHOCTU
BogoHarpeBaTens (HebonblIOW TemnepaTypHbI nepenag Wnv
Marnbli pacxon BoAbl — Hanpumep, B NIETHUI NepPUoA).

OMNACHOCTb 3AMEP3AHUA

Ecnn CyluleCTByeT OMNacCHOCTb MNpomMep3aHna nomMelleHnda, B
KOTOpPOM YyCTaHOB1€H BOAOHarpesaTtenb, TO U3 Hero crnenyetr
MONMHOCTbLIO CIMTb BOAY.

4. TEXHWYECKOE OBCJTY>KUBAHUE

[Ona obGecneyeHns OecnepebonHoOM paboTbl  pekomMeHayeTcs
npoBOAWTb  TexHudeckoe obcnyXvBaHWe BogoHarpeBaTens
cunamm KBanuuumMpoBaHHbIX CMeumnanucToB He pexe 1 pasa B
rog.

Mepeg Havanom nobbix paboT MO OYUCTKE, TEXHUYECKOMY
0o6CnyXnBaHuWI0, BCKPbITUIO U pa3bopke HEOOXOANMO BbIKITHOYUTb
BOAOHarpeBaTernb U 3aKpbITb 3anopHbI ra3oBbin kpaH. [poBepuTb
paboTy OCHOBHOW 1 3anarnbHON ropernok, 3ananbHOro anekTpoaa 1
npeaoxpaHnTENbHOrO KranaHa, a Takke repMeTUYHOCTb ra3oBov
CUCTEMbI. YOOCTOBEPUTBLCS, YTO MPOCTPAHCTBO ANs npoxoaa
ObIMOBbIX ra30B Yepes Tenrio06MeHHNK He 3aCOpeHO.

BHewHne naHenu 06NMLOBKA PEKOMEHOYETCA MbITb TPSAMKOW,
CMOYEHHOWN BOAOW C MbISTOM.

He wucnonb3ynte pacTBOpUTENM, YUCTALME MOPOLIKU U
abpa3svBHble ryoku.

3anpellaeTcs oyuwatb BOAoHarpeBaTesls MNW ero oTaesbHble

YacTy NerkoBoCMnaMeHsIoWMMICS pacTBOpUTENaMU (GeH3NHOM,
CMUPTOM, YalT-CIUPUTOM W T.M.).



4.1 Kak CHATb 0GNULOBKY

CHsiTMe 06bnmuUoBKM NPOMU3BOAUTCS B CreaytoLleM nopsiake (puc.

17):

1. CHumuTe pydky nepekntoyatens (B) n pyyky (A)

2. OtBepHuTE BUHT (C)

3. CmecTnTe 06nuULOBKY BBEPX, TaKMM 06pa3oM, YTOBbI CHSATh ero
C BEPXHUX U BOKOBbIX CkOB KpenneHus

4. CmecTtuTe 06NMLOBKY Briepes Ha cebs;

5. Ons ycTaHOBKA OGMMLOBKM Ha MECTO, BbIMOMHUTE [aHHY
npouenypy B o6paTHOM nopsiake.

Puc. 17

4.2 Henonagkun: NpUYnHbI U CNOCOGLI
yCTpaHeHuA

LOnasddekTnBHOM, JONrONK6e3onacHopaboTeiBOAOHArpeBaTens

pekomeHayeTcs He pexe 1 pasa B rog nNpoBOAWTbL €ro NPOBEPKY

cunamm KBanmuumupoBaHHbIx cneymanuctoB. O6bIYHO Npy 3TOM

[OOIMKHbI BbIMOMHATLCA Cnefyowue onepaumu:

- yaarneHve Harapa v okarnuHbl C ropernok;

- yoaneHue Harapa C areKkTpofa po3xura;

- YNCTKa KaMepbl CropaHus;

- YNCTKa BHYTPEHHEW U HApY>XHOW NOBEPXHOCTM TeNNooOMeHHMKa
(npv HeobxogmmocTK);

- npoBepka BKITIOYEHUS, OTKITIOYEHMNS " paboThbl
BOJOHarpesaTens;

- NMpOBEpKa COCTOAHUA YNIOTHEHUA B MeCTax COeAMHEHVI Ha
NoABOASALLMX MarnucTpansx Bogpl 1 rasa.

BHumaHue: [lpuBoauMble HWXKe CBeAEeHWs NpeaHasHayYeHbl
UCKMIYMTENbHO  ANs  KBanuuUMpOBaHHbIX  CreuuanucTos,
aTTecToBaHHbIX A5t paboThbl C BOAOHArpeBaTenem.



HEUCIMPABHOCTH

NPUYUHDI

CMocobbl YCTPAHEHUA

HeT uckpsbl

Paspsgnnace 6ataperika
OTcoeamnHWnca NpoBoA aneKkTpoaa
HevcnpaBHa anekTpoHHas nnata
HepocTaTtouyHoe gaBrneHne Boabl

3ameHuTe

BcraBbre

MpoBepbTe, 3aMeHUTE

CospanTe HopmarnbHOe AaBIEHNE B CUCTEME.

[MoBepHuTe nepeknyaTens BNpaBo A0
KOHUa
HeuncnpaBHa membpaHa 3ameHuTe
HewncnpaseH anekTpos 3ameHuTe
Wckpa ecTb, HO 3ananbHasa ropenka HeuncnpaBHO yCTPOMCTBO ynpaBneHus 3ameHuTe

He 3aXXuraetcd

Het rasa
Bosayx B rasonpoBoae

OTKpoWiTe ra3oBbli kKpaH
BbinycTtuTte Bo3gyx

Mpy nepekpbiBaHMM BOAbl ropeska
He racHet

3acopunocb cegno  3arBopa  ra3oBOro
KnanaHa
[MopweHEK wnn WTOK KnanaHa BOAbl

3aKIMMHUIO B OTKPbITOM NOJTOXEeHUU

Pblyaxok MUWKPOBBLIKoYaTena 3aknmnHuno B
OTKPbITOM MOJTIOXXEHUN

B Mogensx Ha CXWKXEHHOM rase npoBepbTe
[JaBneHve nogaqv rasa

[MpoBepbTe, OUMCTUTE

CHUMUTE, o4yucTMTe, Npu HeobxoaumocTu
3ameHuTe

MpoBepbTe

OTperynupynte, ecnum 93T0 Heobxoaumo,
3aMeHnTe perynatop AasneHus 6annoHa

MnacTuHbl TeNN00OMEHHMKa 6bICTpO
3arpA3HAKTCA

[noxas Tara unu 3anbifieHHoe NoMeLLieHne
YXentoe nnams
[NoBbILWEHHBIN pacxoa rasa

MpoBepbTe TAry B AbIMOX0Ae
[MpoBepbTe TUN rasa, O4YMCTUTE FOPErKy
[MpoBepbTe, oTperynupynte

3anax rasa

YTeyka rasa 4yepes YNIOTHEHUS B CTbIKax
Tpy6, HE0OXOANMO NPOBEPUTL TPYOONPOBOAI
N HANTW yTEeuKy.

He BkntoyaiiTe anekTpuyeckmne BbikIoYaTenm
n nobble Apyrve npubopbl, Bbi3biBatoLWMe
NCKpOOBpa3oBaHNe;NPOBETPUTE NOMELLEHNE

3anax NpoayKToB CropaHus

3acopeH gpimoxop

[NoBbILLEHHBIN pacxoa rasa

MpoBepkTe TAry B AbIMOXOAE W COCTOSIHUE
AbIMOOTBOZA

[MpoBepbTe, oTperynupynte
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