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YBaxaembin lNokynatens,

Bbl ctanu Bnagenbuem 6Gonnepa ropsyen sogsl PROTHERM B 100 u wmbl
YBEPEHbI, 4YTO MNpX MNpaBUNbHOM 3KcnnyaTauum oOH ©Oyaet Bac nonHoCTbio
yooBneTBopsaTb. [loaTtomy BHUMATENbHO U3y4yuTe [aHHYH WHCTPYKUUIO U
cobniogante npasuna o6CcnyxMBaHus.

OCHOBHbIE TpeboBaHUA O MOHTa)a W akcnnyartauum bownnepa :

1. bonnep gomkeH GbITb YCTAHOBMIEH N UCMNOJSIb30BAH COMfaCHO MpPOeKTa, KOTOpbIn
OTBeYaeT 3aKOHHbIM TpeboBaHUAM U TEeXHUYECKMM HopMaTtvBaM [AaHHOro
rocygapcrsa, a Takke pekomeHgaumsm Npounssogurtens.

2. bonnep MOXHO ycTaHaBnMBaTb B FOPU3OHTaNIbHOM PSay C OaBfIEHUMEM ropsiyen
BoAabl (ganee BC) MeHbWMM uNU OAMHAKOBBIM HOMWHanbLHOMY (pabodemy)
pasneHuto 6onnepa. Ecnn paesnexHne npusogumon BC Bblwe, 4yem pabouee
AasneHue dovnepa, Heobxo4MMO YCTaHOBUTbL Ha BXo4 B Gonnep peayKuMOHHbIN
KnanaH, KOTOpblM noagepXxuBaeT AaBfeHue Ha BenuvyuHe Huke paboyero
AasneHus donnepa !

3. Ha nogaye BC (mexay Hanp., peayKUMOHHbIM KrianaHoMm n 6omnnepom) A0SMKHO
OblTb YCTHOBMEHO o06OpyaoBaHME, KOTOPOE COOTBETCTBYHOLMM CMOCOOOM
orpaHu4MBaeT BNUSHWE TEMMOBOro pacTsKeHUs BOAbl B TeYEeHMe Harpesa — valle
BCEro, 9TO npefoxpaHUTenbHO-cOpoCcHOM KknanaH (cbpoc «yBenUYEeHHOro»
obbema ropsden Bogbl) U 0OpaTHbIA KrnanaH (OrpaHnYMBalOWLMA OBpaTHbLIN
NpPOTOK BOAbI B pAA).

4. PexomeHgyeTtca obecneunTb, 4TOObI BOAa M3 MpPeaoXpaHUTENbHO-COPOCHOro

KnanaHa (KOTOPbIN MOCTOSAHHO B AENCTBMM) OTBOAWUSIACb Yepes3 creumasibHbIn

BbIXOA B KaHanu3auuio.

Ha nogayy 'Bc HeobxoauMO yCTaHOBUTL 3arnyLuky.

K sarnywke (ecnu knanaH HEKOMOWHMPOBAH CO CRMBHbLIM KnamnaHom) nepeg

bornepoMm HeobXO0AMMO YCTaHOBUTb CIMBHOW KnamaH — 3akpbITMEM Mogayv B

6ornep n oTkpbiTUEM KpaHa BC HMkoraa He Npou3onaeT MosHbIA CNUB BOAbI U3

bonnepa.

7. Ecnn B 6onnepe Boaga, AOMKHO ObITb YCTaHOBNEHO 0bopyaoOBaHME AN 3aWmThl
OT KOPPO3UN — MarHUEBbIA 3MEKTPOS «HEN3PaCXOAOBaHHbINY — B MPOTMBHOM
cny4yae Ha bownnep He pacnpocTpaHsieTca obwas rapaHTums!!!

8. bonnep Henb3a nopBepraTb BO3AENCTBUAM TemnepaTyp Bblle OObIYHbIX pabdoumx wu
KnuMaTnyeckux, a Takke B34eNCTBUAM yoapoB, TOMYKOB, CUMOBLIX AeNCTBUN Ha Gownnep,
Bnbpauun.

9. MOHTaX M NyCcK KOTNa MOXeT NPOBOAMTb TOMbKO Creumanuct, npoLlenn
oby4eHne MoHTaxy wu obcnyxmBaHuo 6ornepoB y Npoussoantens.

10.Mepen Hayanom MoOHTaxa HeobXOAMMO BHMMATENbHO U3YyUNTb «HCTPYKUMIO NO
MOHTaXy W OOCNyXuBaHWIO» M OEACTBOBATb TONbKO COrnacHo TpeboBaHun wn
pekoMeHaauum, NPpUBeAEHHbIX B HEN.

11.He ycTpaHATb 1 He noBpexaaTb 0003Ha4YeHust U Hagnucu Ha Gonnepe.

12.bonnep otBevaeT TpeboBaHUAM, OencTBUTENbHBIM B CP M B cTpaHax, rae
nposefeHa cepTudmKaunsa JaHHOTO n3genus.

13.lMocne OKOH4YaHMs cpoka MpuUMeHeHusi, C Bonnepom HeobxoouMmo MoCTynaTb
cornacHo TpeboBaHUN K OXpaHe OKpY>KatoLLen cpeabl.

o o



1. BBeaeHue

Booa B Gonnepe HarpeBaeTcsi otonuTenbHon Bogown (aanee tonbko OB), 1 kpome
Tenna, cogepXxawero B Hem, He TpebyeT Ans cBoen paboTbl HUKAKOW AOpYrow
3Hepruu.

1.1. MpeaHasHayeHue

Bonnep npegHasHayeH Onsa yCTaHOBKM Ha non, umeet obbem BoAabl 95 NUTPOB M
o6o3HavyeHne PROTHERM B 100.

1.2. OcHaweHue
Bonnep PROTHERM B 100 coctouT uns:

- COBCTBEHHOIO Kopnyca

- NpncoeanHUTEIIbHbIX yacren
- nsondaumnmn
- BHeLHero nokpbITnA

Co6CcTBEHHbIN KOPMYC - 3TO aManMpoBaHHasi EMKOCTb, B KOTOPOM pasmMellaeTcs
3meeBuK. BHyTpn 3meeBuka npotekaeT OB, kotopas HarpesaeT BC B emkocTu.

MpucoeanHuUTenbHble 4YacTn - 310 TpybonpoBoa, NOACOEAMHEHBIN MPSIMO Ha
BbIXO4bl COOCTBEHHOro koprnyca (eMKOCTU 1 3MmeeBuka). OHM NPOXOAAT Yepes Crnou
M30MAUMM  Ha MNOBEPXHOCTU COBCTBEHHOro Koprnyca W  UMEKT BbIXoAbl Afis
nogcoeauHeHus. Takke, 310 TepmocTtat Gonnepa, TepmMomeTp ANA W3MepeHus
TemnepaTtypel 'BC n  cTepXHEBOW MarHMEBbLIN 3NEKTPOn, YCTAHOBMEHHbLIN B
BOASHOM  NPOCTpaHCTBe Oounepa. OJnekTpon CHWKaeT BO3MOXHOCTb Tak
Ha3blBaemMon KucrnopogHom koppo3mm B cucteme [BC (Bo Bpems paboThbl
"pactBopsieTca" n Takmm obpasom, ocBobOXaaeT COOTBETCTBYHOLLME UOHDI).

M3onauma — nokpbiBaeT MOBEPXHOCTb COBCTBEHHOrO Koprnyca W 3HayYuTeribHO
orpaHunymBaeT nageHve temnepatypbl [BC, koTopas HaxoguTcs B Gownnepe nocne
HarpeBa Ha Heobxoaumyto TemnepaTypy.

BHewHee NOKpbITUE - COCTOUT U3 XECTSHbIX MOKPbITUA, UMEOLMX 3alLUUTHYHO
NOBEPXHOCTHYO 0BpaboTKy: Aanee u3 NOACTaBKW , HecyLlen COOCTBEHHbLIA KOpMycC
bonnepa; gepxatens naHenu ynpasneHnus u naHenu ynpasreHus.

2. DyHKUMM N _TpeboBaHMA 6e30nNacHOCTHU

Ana Harpesa NBC B 6onnepe nocpegHndectsom OB pekomeHayeTca Mcnonb3oBaTb
HeKoTopbIn 13 rasosbix koTrioB PROTHERM.

Kotnel  PROTHERM 93a wuckntodeHnem KOMOMHMPOBAHHBIX)  OYHKUMOHANbHO
npucnocobneHbl ans Harpesa NBC B 6ornepe. Y Bcex TMNOB KOTIIOB PEKOMEHAYETCS
MCcnonb3oBaHMe OOHOro Hacoca ans obomx KoHTYpoB. [Ona nameHeHna npotoka OB
Mexay OTOMUTENbHOM cucTeMOM W BOWMMNEPOM  MCMNOMb3YEeTCA TPEXXOO0BOM
pacnpegenuTenbHbld  KnanaH Cco BCTPOEHHbIM  BKAOYAKOLWNM  3NEKTPUYECKNM



KOHTaKTOM, a 3NeKTpUYeckMe KNeMMHUKM  KOTMOB  NpuUcrnocobneHbl  Ans
noAcoeanHeHNa TPEXX0A0BOro KnanaHa 1 TepMmocTaTa Goinepa.

Bovnep PROTHERM B100 moxHO wucnonb3oBaTb B KOMOMHMpOBaHWW C
WHBIMW BMAaMn KOTnoB. B aTom crnyyae HeobxoomMmo npogcoeavHeHve bounnepa K
KOTNY pewmnTb MHANBMAYaNbHO ANs AaHHOro Tuna KoTna.

Ecnn mecta otbopa (kpaHbl) NBC oTganeHbl oT Gownnepa, MOXHO K HemMy
nogcoeguMHuTb TpybonpoBog U, TEM cambiM, 0b6pa3oBaTb MeXAy HUMM M KpaHamm
KOHTYp C MOCTOSIHHO uupkynupytowen MBC (peunpkynsumoHHbin koHTyp MBC). Ons
TpybonpoBoga ot 6Gownnepa K KpaHam wucnonb3yetcsa Bbixogq [BC, obpaTtHbin
TpybGoNpoBoOa OT KpaHOB K Gornepy NOACOEAMHATCH HA LUPKYMSLMOHHBIN BbIXOA.

LnpkynsumonHbin  Bbixogq [BC npoBoautcs nogcoeguMHeHMEM  KOHLEBOW
My Tbl K COGCTBEHHOMY KOpnycy 6ornepa (MydTa noctasnseTcsa no TpeboBaHnio).

BeegeHvem peumpkynsaumm BC oTnagaeT cnuB XONoaHOW BOAbl U3 KpaHa.
3anac BC yBenuuuBaeTcs Ha 00bEM peuupKynsauMOHHOro TpybonpoBoaa - 3TUM
WM  OOHOBPEMEHHO  U3-3a  HECOBEPLUEHHOW nsonsaumm  Tpybonposoaa
PELMPKYNALNOHHOIO KOHTYpa MOXET 3HauyuMTeNbHO YBENUYUTBCHA BPEMsS Harpesa.
Hacoc pgnsa peuupkynauum [BC pgormkeH COOTBETCTBOBaTb  MMrMEHUYECKUM
TpeboBaHusM.

HanGonee yacTo BblIOMpaeTcs KpyrnorognyHas nocTosiHHas pabota Hacoca.

3. MoHTax

3.1. MexaHun4yeckasn 4YacTb

bonnep nmeet okoH4YaHNA C BHELWLHEN pe3bbon ans NnoacoeanHeHnn ¢ 3agHen
CTOpPOHbl - cM. puc. 1. He paspelwaetrcsa HarpyxaTb OKOHYaHUS CUCTEMOW
TpybonpoBoga oTonuTenbHouM cuctembl unu cuctembl TBC. 310 npegnonaraet
TOYHOE cobnogeHne pasamepoB OKOHYAHUI BCEX MPUCOEANHEHNNA.

Mpn pemoHTe, Npu HebnaronpusTHbIX CTPOUTENbHLIX NMAaHUPOBKax WU T.M. ,
MOXHO ANns  NPUCOEANHEHUSI  WUCMOMb30BaTb MOKME  3NEMEHTbl  (LnaHru),
npegHasHayYeHHble ToNbKo Ans aton uenn. OgHako, OHU OOMKHbI ObiTb KOPOTKUMMU
(0,5m), pomkHbl ObITb 3aWMUEHbl OT MEXaHMYECKOM U XUMUYECKOW Harpyskum u
noBpexaeHnn, a Takke OOMKHO ObITb obecrneyeHo, 4ToObl nepeq OKOHYaHWEM UX
CpoOKa rogHOCTU UNN HageXHOCTU (COrnacHo AaHHbIX MNPOW3BOAMTENS) OHM Bcerga
3aMeHSNNUCb Ha HOBbIE.

Ins obneryeHnss BO3MOXHOINo OTCOoeAuMHeHuUst 6Golnepa pekomeHayeTcs
YCTaHOBUTb B COEANHEHUSIX COOTBETCTBYHOLLME 3amnopHble apMaTypbl.

3.2. nNeKTPpOMOHTaxX

nekTpnyeckoe nogcoeguHeHne 6onnepa, a Takke cepBuc
9NEKTPOTEXHNYECKON YacTU MOXeT MNPOBOAUTb TOMbKO CEPBUCHBLIN TEXHUK C
npodeCccnoHanbHON 3NIEKTPOTEXHNUYECKON KBanudukaumen.

OneKkTpoTexHWyeckasi yYacTb Gounep npeaHas3HayeHa Ans  HopMarbHOM
cpefpl, T.e. AMana3oH Temnepatyp +5° no +40° C, BnaxHoCTb 40 Makc.85 %.



CxeMa aneKTpu4eckoro nogknoyeHms bornepa npueeaeHa Ha puc. 2.

3.3. 3anuB BOALI B Gonnep

3anvB BoObl MOXXHO MPOBOAWTL MOCIE OKOHYAHWUST MEXAHNYECKOrO MOHTaXa U
3neKkTponpoBoakM. Heob6xoaMMo NpoBecTU COBEpLUEHHYIO Aeadpaunto bonnepa (Kak
KoHTypa OB, Tak u koHTypa BC) OTKpbITMEM KpaHa rospyen Boabl.

B TeyeHne nepBoro HarpeBa HeoOXOAMMO NPOKOHTPONMPOBATb, €CNN He
npoucxoauT (rnaBHOe, B COeAUHEHMSAX) yTeuka Bodbl.

bonnep pomkeH ucnonb3oBaTbCA B CUCTEME C BOOOM CO Crieaytolwmmu
CBOWCTBAMM - He OOSKHA ObiTb KMUCNOW, T.€. AOIMKHA MMETb BennuuHy pH>7 u
NMETb MUHUMAIbHYH KapOOHaTHYK XECTKOCTb. ¥ BOAbl C CYMMOW KOHLEHTpauun
BELLIECTB KanbLmsi U marims 6onblue, Yyem 1, 8 Mmone/nnuT uenecoobpasHoO NPOBECTU
"Hexumuyeckme" Mepbl NPOTMB  OCaXOeHusi BOOHOMO KamMHs  (Hanpumep,
BO34EMNCTBMEM MArHUTHOIO UK 3NEKTPOCTaTUYECKOro Nnons).

4. dkcnnyaTtauusa u oocnyxuBaHue

Temnepatypa [BC B 6Gounepe perynupyetca TepmMmoctatom 6ownnepa.
BennunHy Temnepatypol FlBC Habniogaem Ha tepmomeTpe. lNpouecc HarpeBa MBC
CUTHaNM3MpyeTCHa CUrHanbHOW NaMnoYkon Ha naHenu ynpasneHusa Gonnepa. Bpems

Harpea BC ¢ 10 OC Ha 65°C wmowHocTblo okoro 24 kW cocraensiet
npnbnmnantensHo 1/2 yaca.

OavH pa3 B rog pekomeHgyeTcs NpoBOAUTb OCMOTP M KOHTponb Gownepa -
uenecoobpasHO NPOBOAUTL TaKOW KOHTPOSb OAHOBPEMEHHO C  MPOBEPKOM WU
HaACTPOMKOM KOTMa WM OTOMUTENIbHOW CUCTEMbI. OTOT KOHTPOSIb HEe SABNsieTcsA
COCTaBHOW YacCTbio rapaHTuu.

Mpn npocdpbeccrmoHanbHOM nNpoBEPKE KOHTponupyetcs obuiee CcocTosiHue
oTAenbHbIX YacTen Bonnepa, cTeneHb ocaXaeHUs BOAHbIM KaMHEM W COCTOsIHME
MarHvMeBOro arekTpoaa.

MoTpebuTtenb obecneumBaeT npexane BCero YACToTy bonnepa n nomeLleHus,
roe 6ovnep ycraHoBneH. NMpu obHapy>XeHUN 3HaYNTENBHOrO NPEBbLILEHMSA MPOTOKA
BOAbI NPW OTKPbITUM KpaHa, HEOOXOAMMO NPOKOHTPONMPOBAaTL AaBrieHWE Ha nogaye
BOAbl, @ B Cry4yae HeobXxoauUMOCTM UCMNONb30BaTh PEAYKLUMOHHBIN KranaH.

5. FapaHTMAa 1 rapaHTUMNHbIE YCNOBUA

Ha §0|7|nep PROTHERM B 100 npegoctaBnsieTcs rapaHTua Ha OCHOBaHUMU
FTAPAHTUMHOIO JIMCTA 1 ycnosuin, NpUBESEHHbIX B HEM.

Ha noBbilleHHOE 3arpsA3HEHMEe OCaXAEHVUSMW BOASAHOTO KaMHS  He
pacnpocTpaHsieTcs obLas rapaHTus.

6. KoMmnnekTHOCTbL NOCTaBKU




6.1. NMocTtaBka Gounepa

bonnep nocraBnseTca KOMMMNEKTHO CMOHTUPOBAHHLIA U  (PYHKLUMOHANBHO
ncnblTaHHbIN. COCTaBHOM YacCTbl MOCTaBKN ABNAETCS AaHHAA WMHCTPYKUMUA, nacnopT
n3genus n rapaHTUHbIA NACT.

6.2. CneumnanbHasa nocraBKa

[na obecneveHuss coBmecTHom pabotbl 6omnepa PROTHERM B 100 c
KoTnamm PROTHERM nocTtaBnsAeTcs JOMOJNTHUTENBHO TPexxooBomn
pacnpegenqTenbHbii KnanaH cO BCTPOEHHbLIM 3fEKTPUYECKMM BKIKOYaTenem C
pasamepom DN 3/4" (ana ncnonb3oBaHUs ¢ HAaCTeHHbIMK KoTrnamn PROTHERM) nnu
DN 1" (ansa ncnonb3oBaHus ¢ 4yryHHbiMu koTnamm PROTHERM ).

CamMocTosTeNbHO NOCTaBMAETCH Takke OKOHYaHWe Ans umpkynauumn MBC.

7. TexHu4yeckue napameTpbl 6onnepa PROTHERM B 100

OBBEM (JTUT. )i a e 95
Makc. pabouee aasneHue NBC (KPa)..........cccccveeiiiiiiiienenns 630
MpucoeanHeHne OB.............coooviit i, G 3/4"
MpucoeamHeHne MBC..........cooviiii e, G1/2"
anekTpuyeckoe HanpshkeHne/qactota (B-'y).................... 230/50
0C L I Ec o 3 = [T T IP 40
Paamepbl (MM)...........ccoevvevnennnnns =] [o1o] - TR 900

LUMPUHA. ... 510

FYOUHA. ..., 500
BEC (B€3 BOABI)(KI).-uutteeeeeeiiaiiiieeeaeeeeeieieee e e e et e e e e e nnneeeeea e 46

Makc.pab.amn. TOK 1 HanpsKeHWe Ha KOHTaKTax
TEPMOCTATOB (A/B)..ceeiiiiiiiiiiiiiiieiieeeeee 16 (1,5)/250

8. TexHU4Yeckne N3MeHeHus

MponsBoauTenb octaBnseT 3a cobor npaBO WM3MEHEHUS W3AOENUN,
BbITEKAOLWNX W3 MHOBALMOHHbLIX WNM  TEXHONIOTMYECKUX WN3MEHeHun. Takue
N3MeHeHNsa He oba3aTenbHO Bcerga NnpuUBoAATCA NHCTPYKLNNA.
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Puc.2 Cxema anektpu4yeckoro nogkntodeHmnsa 6ounnepa PROTHERM B 100

Tbh1 — knemma TepmocTaTta — Bxog dasbl
Tbh2 — knemma TepmocTaTta — Bbixog dasbl
T.B. — TepmocTar Govinepa

N - Honb

PE — 3awmTHOE 3a3emneHne
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Puc.3 Notepu paBneHusa 6onnepa PROTHERM B 100

KoHTyp oTtonneHus

KomMHaTHbIN
perynarop
]
A v i
vy ¥ A4 TN

Koten | Z k B?Vé%ep

PROTHERM
= {

AL

LIMpKynsAUMOHHBIN Hacoc

TpexxogoBown knanaH
CO BCMOM.KOHTaKTOM

Puc.4 CxemaTtnyeckoe nsobpaxeHue "CoBMEeCTHOMN paboThl"” KOTNa C BHELWHUM
6onnepom U yctaHOBKa Hacoca



