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YBaxaembin Nokynatenb,

Bbl ctanu Bnagenbuem 6onnepa ropsden sogbl PROTHERM B 100 n mbl

yBEPEHbI, 4YTO MNpW MNpaBUIbHOM 3KcnnyaTaumm OH OyaeT Bac nonHocTbio
yooBneTBopaTb. [Moatomy BHMMATENbHO M3y4uTe [AaHHYI MHCTPYKUMIO ¢
cobnoganTte npasuna obCcnyxmBaHus.

OCcHOBHbIe TpeboBaHUA ANA MOHTa)a W akcnnyartauuu bowmnepa :

10.

11.
12.

13.

Bonnep gomkeH GbiTb YCTAHOBIEH M UCNOMb30BaH COMMAaCHO NPOEKTa, KOTOPbIv
OoTBeYaeT 3aKOHHbIM TpebOBaHUAM W TEeXHUYECKMM HOpMaTuMBaMm [LaHHOrO
rocygapcTtea, a Takke pekomeHgauuam NpomnssoauTens.

bonnep MOXHO ycTaHaBnMBaTb B rOPU3OHTANbHOM PSSy C AaBIIEHUEM ropsiyen
Boabl (nanee BC) MeHbWMM wMnNu oOOMHaKOBbIM HOMWHanNbHOMy (pabovemy)
nasnenuto 6onmnepa. Ecnn gaesneHne npusogmmon BC Bbiwe, 4em pabouee
AasneHvne bornepa, Heo6xXxoANMMO YyCTaHOBUTbL Ha BXoA B Govnep peayKuMOHHbIN
KnanaH, KOTOpblM nogaepXuBaeT [AaBfeHne Ha BenuuuMHe Hwuke paboyero
AasneHus donnepa !!!

Ha nogade NBC (mexay Hanp., peayKUMOHHbIM KranaHom u 6omnnepom) A0SmKHO
OblTb YCTHOBMIEHO 00OpygOBaHME, KOTOPOE COOTBETCTBYHOLUMM CNocobom
orpaHu4MBaeT BNUAHME TEMNMOBOro pacTsXKeHUA BOAbl B TeYeHMe Harpesa — valle
BCEro, 9TO MNpeaoXpaHUTenbHO-COpOCHOM KnanaH (cOpoc «yBEenMYEHHOro»
obbema ropsiduenn BoAbl) M OOpaTHbIM KnanaH (orpaHnyMBalOLMA OBpaTHLIN
NPOTOK BOAbI B psg).

PekomeHayeTca obecneunTtb, 4TOObI BOAa M3 NpeaoxpaHUMTernbHO-COPOCHOro
KnanaHa (KOTOpPbIM MOCTOSIHHO B AENCTBMM) OTBOAMSIAChb Yepes3 chneumasibHbIN
BbIXOZ B KaHanu3auuio.

Ha nogayvy 'Bc HeobxoOuMMO yCTaHOBUTL 3arfyLuky.

K sarnywke (ecnu knanaH HEKOMOWHMPOBAH CO CRMBHbLIM KnanaHom) nepeg
6onnepoM HeobXoAMMO YCTaHOBUTb CIIMBHOW KnanaH — 3akpbiTMEM nogayv B
oonnep n otkpbiTMeM kpaHa 'BC Hukoraa He Npou3onaeT MOsHbIA CNWB BOAbI U3
bovnepa.

Ecnn B Bonnepe Boga, 4O/MKHO ObITb YCTAaHOBMEHO 060OpyAOBaHNE NSl 3alUUTbI
OT KOPpPO3UM — MarHWEBLIN 3NEKTPOA «HEU3PACXOL4OBaAHHbLIN» — B MPOTUBHOM
cnyyae Ha 6ownnep He pacnpocTpaHsaeTcsa obuias rapaHTus!!!

Bonnep Henb3a nopBepraTb BO3AENCTBUAM TemnepaTyp Bble OObIYHbIX paboumx wu
KNumMaTuyeckux, a Takke B3OeNCTBUAM y4apoB, TOMYKOB, CUMOBLIX AeNCTBUIN Ha Bonnep,
B1Bpauunin.

MOHTaX W NycK KOTNa MOXET MpOBOAUTb TONbKO Crneunanuct, npoLleamni
oby4yeHne MoHTaxy u obcnyxmBaHuo 6onnepos y Npounssogutens.

lMepen HayanoMm MoHTaxa Heo6XxoaAMMO BHMMATENbHO M3Yy4nTb «MHCTpyKUMO No
MOHTaXy M 06CnyXuBaHuUO» N OENCTBOBATb TOMbKO corracHo tpeboBaHun u
pekoMeHaauumn, NpUBeAEHHbIX B HEW.

He ycTpaHATb U He noBpexaaTtb 00603Ha4YeHus U Hagnucu Ha Bonnepe.

Bonvnep otBevyaeTr TpeboBaHuaMm, gencteutenbHoiM B CP u B cTpaHax, rae
nposefeHa cepTudurKaunsa JaHHOro U3genus.

[Mocrne OKOHYaHMs cpoka MPUMEHeHusi, ¢ BonnepoMm HeobxoauMMO nocTynaTb
cornacHo TpeboBaHUN K OXpaHe OKpyXatoLLen cpeabl.



1. BBeageHue

Boaa B Gonnepe HarpeBaeTca oTtonuTenbHOW Bogoun (aanee tonbko OB), n kpome
Tenna, cogepxawero B Hem, He TpebyeT ansi cBoen paboTbl HUKAKOW OpYrow
SHepruu.

1.1. MpegHasHayeHue

bonnep npegHasHayeH OnNs YCTAHOBKW Ha non, umeet obbem Boabl 95 nNUTpoB U
ob6o3Ha4yeHne PROTHERM B 100.

1.2. OcHauleHue
Bonnep PROTHERM B 100 coctouT ua:

- COOCTBEHHOrO Kopnyca

- NpucoeanHnUTENIbHbIX yacren
- n3onaumn
- BHELLIHEro NoKpbITUA

Cob6CcTBEHHbIN KOpMYC - 3TO AManiMpoBaHHas EMKOCTb, B KOTOPOM pa3MellaeTcs
3ameeBUK. BHyTpn 3meeBuka npotekaeT OB, kotopasa HarpeBaet BC B emkocTn.

MpucoeauHuUTenbHble 4Yactn - 3TO TpybonpoBoa, NoACOeOMHEHbIA MPSMO Ha
BbIXO4bl COBGCTBEHHOrO Kopnyca (eMKOCTU 1 3meeBuMKka). OHU NPOXoaAaT vYepes3 Crown
M30MAUMN  Ha MOBEPXHOCTU COOCTBEHHOro Koprnyca W WMewT BbIXogbl Afs
noagcoeauHeHusi. Takke, 3To TepmocTaT Gonnepa, TepMOMETP ANA U3MEepPeHus
TemnepaTtypbl BC ®  CTepXHEBOW MarHuWeBbIM 9NeKTpon, YCTAHOBMEHHbIN B
BOASHOM npocTpaHcTBe 6Gonnepa. OnNeKTpo4 CHWXKaAeT BO3MOXHOCTb  Tak
HasblBaemMon KucropogHon kKoppo3umm B cucteme [BC (Bo Bpems paboThbl
"pacTtBopsieTca" 1 Takmm obpa3om, ocBOOOXKAAET COOTBETCTBYOLNE MOHbI).

M3onauma — nokpbiBaeT MNOBEPXHOCTb COOCTBEHHOro Kopryca W 3HaYUTESbHO
orpaHumymBaeT nageHuve temnepaTtypbl [BC, koTopas HaxoguTcs B Gounnepe nocne
HarpeBa Ha HeobxogMMyto TemnepaTypy.

BHellHee NOKpPbLITUE - COCTOUT W3 XXECTSHbIX MOKPbITUA, UMELUNX 3aLlLUTHYIO
NOBEPXHOCTHYHO 00paboTKy: Aanee u3 NoacTaBkM , Hecywen COBCTBEHHbIN KOpnycC
bonnepa; gepxartens naHenu ynpasreHns U naHenun ynpasneHus.

2. DyHKUMM U_TpeboBaHUs 6e30MNacHOCTU

[ns Harpesa BC B 6onnepe nocpegHudectsom OB pekomeHayeTcs ucrnonb3oBaTtb
HeKoTopbI 13 rasosblx kKoTrioB PROTHERM.

Kotnel  PROTHERM 93a wuckntodeHneMm KOMOUHMPOBAHHBLIX)  (YHKLUMOHASbHO
npucnocobneHbl ansa Harpesa NBC B 6onnepe. Y Bcex TMNOB KOTSIOB PEKOMEHOYETCS
MCNoNb30BaHME OA4HOro Hacoca Ana oboux KoHTypoB. [ns nameHeHuns npotoka OB
Mexay OTOMUTENbHOWM cucTeMoOM U GOMNEPOM  UCMONb3yeTCA TPEXXOO0BON
pacnpegenuTenbHbli  KnanaH Cco  BCTPOEHHbIM  BKOYAKLWMUM  3NEKTPUYECKUM



KOHTaKkTOM, a 9NeKTpUYecKkMe KINeMMHUKU  KOTMIOB  MPUCMocoBneHbl  Ansd
noacoeauHeHNa TPEXXOA0BOro KnanaHa u TepmocraTa Govinepa.

Bonnep PROTHERM B100 ™MoOxHO ucnosib3oBatb B KOMOUHMPOBaHUM C
WHBbIMW BUAaMu KOTNoB. B aTom cnyyae Heobxogumo npoacoeanHeHve Gounepa K
KOTNY pewmnTb MHANBUAYaNbHO N5 AaHHOro Tuna KoTna.

Ecnn mecta otbopa (kpaHbl) TBC oTtganeHbl oT 6onnepa, MOXHO K Hemy
noacoeguMHuTb TpybonpoBong U, TEM cambiM, 0O6pa3oBaTb MeXAy HUM U KpaHamu
KOHTYp C MOCTOSIHHO uupkynupytowen MBC (peunpkynsumoHHbin koHTyp BC). Ons
TpybonpoBoga o1 6Gowunepa K KpaHam wucnonb3dyetca Bbixog [BC, obpaTHbin
TpybOonpoBog OT KpaHOB K Gonnepy NOACOEAMHATCA Ha LMPKYNALUMOHHbBIV BbIXOA.

LinpkynsumoHHein  Bbixogq [BC nposogntca nogcoeguHeHMeM  KOHLIEBOW
MypTbl K cOBCTBEHHOMY KOpnycy 6onnepa (MydTa noctaBnsieTcst no TpeboBaHmto).

BeegeHvem peumpkynsumm BC oTnagaeT CnvB XOSIOAHOW BOAbl U3 KpaHa.
3anac BC yBenuumBaeTcs Ha 00beM peumpKynauMoHHOro Tpybonposoga - 3TUM
MM OOHOBPEMEHHO  M3-3a  HECOBEPLUEHHOWN nsonaumm  Tpybonposoaa
PEUVPKYNALNOHHOIO KOHTypa MOXET 3HauyuTenbHO YBENUYMTLCS BPEMSI Harpesa.
Hacoc pgna peuupkynaumm [BC pgormkeH COOTBETCTBOBATb  MMIMEHUYECKUM
TpeboBaHusM.

Hanbonee yacTo BbIGMpaeTcsa KpyrnorogmyHas NnoctosHHasa paboTta Hacoca.

3. MoHTax

3.1. MexaHun4yeckas yacTb

Bonnep nmeeTt okoHYaHMA ¢ BHeLWHen pe3bbon ans nogcoeanHeHn ¢ 3agHen
CTOpOHbl - cM. puc. 1. He paspelwaetrcsa HarpyxaTb OKOHYaHUS CUCTEMOW
TpybonpoBoga oTonuTenbHoM cuctembl unu cuctembl NBC. 310 npegnonaraet
TOYHOE cobnogeHne pasamepoB OKOHYAHUI BCEX MPUCOEANHEHNIA.

Mpn pemoHTe, Npn HebnaronpUATHbLIX CTPOUTENbHLIX MMIAHMPOBKaX M T.M. ,
MOXHO ANns  NPUCOEAMHEHUS  UCNOMb3oBaTb MOKME  3nemMeHTbl  (LnaHru),
npegHasHayYeHHble TONbKo Ans aton uenn. OgHako, OHU AOIMKHbI ObiTb KOPOTKUMMU
(0,5m), OoOmkHbl ObIThb 3aWMUiEHbl OT MEXaHMYECKOM U XUMUYECKOW Harpysku u
NoBpeXAeHW, a Takke AO0IMKHO OblTb obecneveHo, YTobbl neped OKOHYaHMEM KX
CpoOKa rOAHOCTU UMW HaOEeXHOCTU (COrnacHO AaHHbIX MPOM3BOAUTENS) OHWU Bcerga
3aMEeHSINMNCb Ha HOBbIE.

Ons obneryeHnss BO3MOXHOrO OTCOeAMHEHMs1 GoKnepa pekomeHayeTcs
YCTaHOBUTb B COEAUHEHUSIX COOTBETCTBYHOLLME 3anopHble apmaTypbl.

3.2. QNeKTPOMOHTaxX

anekTpuyeckoe nogcoeguHeHue bonnepa, a Takke cepsuc
ANEKTPOTEXHUYECKON YacTU MOXET MpoBOAUTb TONMbKO CEPBUCHBIN TEXHUK C
npodeccmoHanbHOM ANIEKTPOTEXHNUYECKOW KBannduKkaumen.

OneKkTpoTexHnyeckasa 4Yactb 6Oownep npegHasHavyeHa nOns  HOpPMalibHOM
cpeapbl, T.e. AnanasoH Temneparyp +5° 0o +40° C, BnaxHocTb A0 Makc.85 %.



Cxema ANEKTPpn4eCcKoro nogkr4eHmnA 60|7|J'|epa npmBegeHa Ha puc. 2.

3.3. 3anuB BOALI B 6ounep

3anvBe Boabl MOXXHO NPOBOAMTL MOCIE OKOHYAHWUSI MEXAHNYECKOrO MOHTaxa u
anekTponpoBoakn. HeobxoamMmMo nNpoBeCTN COBEPLUEHHYI0 Aealpauunto bonnepa (kak
KoHTypa OB, Tak 1 koHTypa 'BC) OTKpbITMEM KpaHa rosipyen Boabl.

B TeuyeHne nepBoro HarpeBa HeOOXOAMMO MPOKOHTPONMPOBATb, E€CINN He
npoucxoauT (rnaBHOe, B COeAUHEHMSAX) yTeuka BoAbl.

Bonnep pomkeH ucnonb3oBaTbCA B CUCTEME C BOAOW CO cCrneayrolumm
CBOWCTBaAMM - He [JOfKHa OblTb KUCIOW, T.€. AOMKHA MMETb BENUYuHy pH>7 u
NMETb MUHMMaIbHYIO KapOOHaTHYK XXEeCTKOCTb. ¥ BOAbl C CYMMOW KOHLEHTpauum
BELLIECTB Kanbuus 1 marHus 6onblue, yem 1, 8 Mmonb/nuT LenecoobpasHo NPoOBECTU
"HexuMmudeckme" Mepbl  NPOTUB  OCaXAEHUs  BOAHOIO KaMHsA  (Hanpumep,
BO34ENCTBMEM MArHUTHOIO UIK 3NIEKTPOCTATUYECKOrO NOns).

4. dkcnnyaTtauus u obcnyxmuBaHue

Temnepatypa [BC B 6Gounepe perynupyetcsa Tepmoctatom 6Gownnepa.
BennuuHy temnepatypbl FlBC Habniogaem Ha TepmomeTpe. lNpouecc Harpesa BC
CUrHanM3npyeTCcs CUrHanbHOW NaMmnoyYkon Ha naHenw ynpasrieHus 6ornepa. Bpems

Harpeea BC ¢ 10 ©C Ha 65°C wmowHocTblo okoro 24 kW cocraensier
npuonuantensHo 1/2 vyaca.

OauH pa3 B rog pekoMeHayeTcs NpoBOAUTbL OCMOTP UM KOHTponb Gonnepa -
uenecoobpasHo MNPOBOAUTbL TaKOM KOHTPOMNb OAHOBPEMEHHO C  MPOBEPKON W
HaACTPOMKOM KOTSla WUNMU OTOMNUTENIbHOW CUCTEMBbI. JTOT KOHTPONlb He sBnseTcd
COCTaBHOW YacCTbto rapaHTUM.

Mpn npodeccuoHanbHOM NPOBEPKE KOHTponupyeTca obuee COCTOosHUe
OTAEenNbHbIX YacTen bonnepa, CTeneHb ocaxneHusi BOAHbIM KaMHEM U COCTOsIHME
MarHMeBoOro anekTpoaa.

MoTpebutensb obecneumBaeT npexae BCEro YACTOTy Oonnepa v NoMeLLeHus,
raoe Gonnep yctaHoBneH. [Npy oGHapyXeHUM 3HaAYMTENbHOro NPEBbLILEHUS MpoToKa
BOAbI MPWU OTKPLITUM KpaHa, He0BX0AMMO NPOKOHTPONMPOBaTL [AaBEHWe Ha nogaye
BOAbl, @ B Crly4ae HEOBXOAMMOCTM UCMONb30BaTh PEAYKLUMNOHHbIN KnanaH.

5. TapaHTuAa U rapaHTUMHbIE YCNOBUS

Ha 6oiinep PROTHERM B 100 npepoctaBnsieTcsi rapaHTus Ha OCHOBaHWW
FTAPAHTUMHOIO JIMCTA u ycnosuin, NpuBESEHHbIX B HEM.

Ha noBbllleHHOE 3arpsAsHeHWe OCaXOEHUSMUM BOAAHOrO KaMHSA  He
pacnpocTpaHsaeTcsa obLiasa rapaHTus.

6. KomnnekTHOCTb NOCTaBKU




6.1. MocTaBka G6ounepa

bonnep noctaBnseTca KOMMMNEKTHO CMOHTUPOBAHHbIA WU  (PYHKUMOHANBHO
ncnbiTaHHbIN. COCTaBHOM YacTblo MOCTaBKMN ABNAETCA AaHHAs UHCTPYKUUA, nacnopT
N3nenus N rapaHTUNHLIN JINCT.

6.2. CneynanbHas nocTtaBKa

[Ona obecneyeHnss coBmecTHoW pabotbl Gomnepa PROTHERM B 100 c
KoTnamm PROTHERM nocTtaBnsaeTcs [JOMONTHUTENBHO TPEXXo40BOW
pacnpegenuTenbHbli KnanaH CcoO BCTPOEHHbIM 3MEKTPUYECKMM BKNOYaTenem C
pasamepom DN 3/4" (ona ncnonb3oBaHusa ¢ HacTeHHbiMK KoTnamm PROTHERM) mnnu
DN 1" (ansa ncnonb3oBaHus ¢ YyryHHbiMu koTrnamm PROTHERM ).

CamocTosTenbHO NOCTaBnseTCs Takke OKOHYaHue ans umpkynauumn MBC.

7. TexHn4yeckue napametpbl 6onnepa PROTHERM B 100

OBBEM (JTUT.) ..t e e e 95
Makc. paboyee gaBneHne NBC (KPa)..........cccveeeeeeeiiniiiinen.n. 630
MpucoeamHeHnEe OB.............ccoeiiet iiiieiieee e G 3/4"
MpucoegmHeHne MBC...........coooviii e, G1/2"
arnekTpuyeckoe HanpsbkeHune/qactota (B-I'y).................... 230/50
G T I KT Y1 1= TN 1< TR IP 40
Paamepbl (MM).........ccceevvveeeeennnns =1 (10 - T 900

117 To] 12 = T 510

FYOUHA. ..o, 500
BEC (B€3 BOABI)(KI) - ueeeeeeeeeeeiiiieieee e e e e e e e e e e e e e e e eeeas 46

Makc.pab.amn. TOK U Hanps>keHne Ha KOHTaKTax
TEPMOCTATOB (A/B)...eeeeiieiieeiiiiieeee e 16 (1,5)/250

8. TexHUYecKne UsMeHeHus

lMpoussoauTens octaBnseTr 3a cobon npaBo MW3MEHEHUA Wn3genun,
BbITEKAOWMX W3 WHOBAUMOHHBIX WM  TEXHOSOrMYECKUX U3MEHEeHUW. Takue
n3mMeHeHns He obs3aTenbHO Bcerga npmnBoaATCA MHCTPYKLNWN.
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Puc.2 Cxema anektpuyeckoro nogknioyeHmsa 6onnepa PROTHERM B 100

Tb1 — knemma TepmocTaTta — Bxog gasbl

Th2 — knemma TepmocTaTta — Bbixoq gasbl

T.B. — TepmocTat 6ovnepa
N - Homb

PE — 3awmTHOE 3a3emneHne



norepa JelcTBUTENbHas 06nacTb Hanbonee YacTbiX,
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LInpkynsaumoHHbIn Hacoc

TpexxonoBon knanaH
CO BCMOM.KOHTaKTOM

Puc.4 CxemaTtnyeckoe nsodpaxeHme "CoOBMeCTHOM paboTbl" KOTMa C BHELWHUM
6ounnepom 1 yctaHoBKa Hacoca



