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1MOJESTbHbIM PAJl paanatopos Royal Thermo

11 O6Lee onucaHue

Paanatopbl 0TONUTENbHBIE CEKLMOHHBIE artoMWUHUEBLIE M BuMeTannnueckre Royal Thermo cooTBeTCTBYIOT TpeboBaHUAM
[OCT 31311-2005, TY 4935-001-14713117-2014, TY 4935-002- 14713117 1 npeaHa3Ha4eHbl 419 NPUMEHEHNA B Ka4ecTBe 0TO-
MUTErbHBIX NPUBOPOB B CMCTEMAaX BOAAHOMO OTOM/IEHHS XXHUITbX, OBLLECTBEHHbIX 1 MPOM3BOACTBEHHbIX 34aHUi. Pagnatopel
MOrYT UCNOMBb30BATLCA KaK B aBTOHOMHBIX CUCTEMAX OTOMMEHUA, TaK U B CUCTEMAX LEHTPaSIbHOro OTOMSEHUSA, B TOM YUC-
fle — MHOMO3TaXHbIX U BbICOTHbIX 34aHUN.

3ajava paavaropoB OTOMNIEHWA — KOMMNEHCUPOBATL TENIOBbLIE NOTEPH NOMELLIEHWUA YEPES Or PaXAaOLLME KOHCTPYKLMK,
a Takke 06ecneynTb HarpesaHe HapYXHOro Bo3Ayxa, NOCTYNALOLLErO B MOMELLIEHME.

Paaguatopbl oTonuTeneHble Thermo MoryT NPUMEHATLCA B HACOCHbIX, 311€BATOPHBLIX U rPaBUTaLMOHHBIX CUCTEMAX OTO-
MIIEHWA C OAHO- UK AByX-TPYOHOM pa3BOAKOM, a Takxke Npu nydeBow passoaxe. Paavartopel Royal Thermo gonyckaetca
NPUMEHATb B HU3KOTEMMNEPATYPHbIX CUCTEMAX OTOMEHWUA U B CUCTEMAX C aBTOMATUYECKUM TEPMOPETYNTUPOBAHUEM.

12. AntOMUHHUEBbIE CEKLIMOHHbIE paauaTopbl

Ina npouM3BoACTBa paanaropoB R0y8.| Thermo NPUMEHAOTCA CaMble COBPEMEHHbIE TEXHOJI0I MU NNUTbA alIFOMUHKUA NMoA
AasneHnemM anAa nonyvyeHuA I'IpM60pOB C BbICOYaNLLMMM SKCnlyatalyMOHHbIMWU XapakKTepUCTUKaMK.

rapMOHVILIHbIe N MHHOBaUMOHHbIE a/TFOMUHKUEBDBIE paanuaTopbl Royal Thermo 6binu CO3/JaHbl, YT0Obl OGEEANHUTL AV3aiH,
OKOHOMMIO, 3¢ P EKTUBHOCTL U BbICOKUH KomM® opT.
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1MOJESIbHbIM PAJl paanatopos Royal Thermo

12. BumeTtannuuyecKkue CeKLUUOHHbIE paauaTopbl

Paanaropbl Royal Thermo — 370 100% BUMeTannMueckuii paauaTtopsl, o6najatoLme PekopAHbIMU NMPOYHOCTHBIMU XapaK-
TEPUCTUKAMM W NpeaHasHaueHbl AnA 3KCnyaTauun B Hanbornee TKenbli ycrosusax. Kaxkaas cexumna paamatopos Royal
Thermo cOCTOWT U3 BHYTPEHHENO CTaNbHOMO 3aKNaAHOr0 3f1EMEHTA, 3a/IMTOr0 CHapyXXM artoMMHUEBBLIM CaBoM Moz BbICO-
kum gaeneHnem. OTCyTCTBME KOHTaKTa TENIOHOCUTENA C a/IFOMUMHUEM NO3BOSAET SKCMNyaTUPOBaTb paaMaTopbl B TOM UKUC-
1é U B UEHTPparibHbIX CUCTEMAX OTOMSIEHNUA C arpeCCUBHBLIM TennoHocutenem. bumetannuueckue paamaropsl Royal Thermo

006nafaroT NPeBoCX0AHOM TENNOOTAaYEH U HU3KOW TEMIOBOM MHEPLIMOHHOCTHIO.

PIANOFORTE

OKCKMMO3MBHbI OUMETaITIMYECKUA AU3anH-
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2.MPON3BOACTBO v MHHOBaALMOHHbIE TEXHOSIOM UK

«A 3aHMMatoCh NMPOWM3BOACTBOM PaZVMaTtopoOB BCHO CBOK YKMU3Hb M MOTY C YBEPEHHOCTHIO CKasaTb, YTO
Mbl — Royal Thermo — cambiii ObICTPOPACcTYLLUMI U NPOTrPECCHBHBIA NPOEKT NMPOU3BOACTBA PavaTopoB
B MMpe. TOMbKO B TEYEHWE 2-X MOCTeHUX JIeT Gbiro 3anyLieHo 9 COBPEMEHHbIX KOMMIEKCOB NIUTLA MOJ,
ZlaBneHneM, 3aperucTpMpPOBaHO 7 MEXAyHapOAHbIX MaTEHTOB Ha YHUKaNbHbIE PaspaboTKu B 3ToW 0bracTy.
A C Hawel KoMaHZOW CO34as aBTOMATM3MPOBAHHbLIA  OUMETaNNIMUECKUIA 4-X MECTHbIM NUTHEBOW
KOMIMIEKC, KOTOPBIM Mbl HasBarM dsola della Vittoria». Bosblue HUrae B MUpe Ha CeroaHA He peasiM3oBaHa
aTa TexHonorua. M a ropxyce, 4to B Royal Thermo Mbl 3T0 caenanm».

Hukona Munnow (Nicola Pillon), TexHnyeckuii ampextop Royal Thermo (Mtanmsa, Poccus),
MAeoror co3AaHnA asToOMaTU3MPOBAHHBIX KOMMIIEKCOB NIUThA MO/ AABIIEHUEM.
Pa6oTaet B oTpacim ¢ 1993 roza

Esponeicknit npounssoanTtens Royal Thermo, cneunanM3vpytowMinica Ha NPOM3BOACTBE MPOAYKLMK ANA
CHCTEM OTOMMIEHUA, NPELCTaBreH Ha POCCUMIUCKOM pbiHke Bonee 12 net. 3a 10T nepvoa Gonee 25 MIH.
“34en1in 3ToM TOProBoW MapKK1 HalLIM CBOMX MOKynaTenei v BEPHO CryXar UM.

B nouckax Hoy-xay B 2010 r. Royal Thermo Hauan coTpyAHMYECTBO C UTaNbAHCKMM KOHLEpHOM Faral, oaHum
U3 NMAEPOB PbIHKA, KOTOPHLIN B 1966-M rofy COBEPLLMI NEPEBOPOT B OLITOBOM OTOMMIEHUM, HA4AB BbINyCKaTb
NepBbie B MUPE NUTbIE allOMUHUEBbIE PaanaTopbl. MHOrOMETHMIA ONbIT PaBoTbl, y3KoCNeLManM3upoBaHHas
HanpasneHHOCTb NPOMU3BOACTBA, BHEAPEHWE HOBATOPCKUX TEXHOMOT A M PEBOSTFOLMOHHBIX AM3aiHEPCKNUX
peLueHnit fanu BoamoxxHocTb Royal Thermo v Faral pazpaboTarh yHUKasbHbIA MOAENbHBIA PAA aItOMUHUEBbIX
1 BUMETIMUYECKMX PAAMATOPOB, OPUEHTUPOBAHHBLIX HA PbIHOK Poccuu u cTpad CHI.

MOLLUHbI  HayYHO TEXHUMYECKMA MOTeHUWan M 3HaHWe pbHKa no3sormnu Royal Themmo cosaatb
CBEPXCOBPEMEHHbIA MPOW3BOACTBEHHbIM XONAMHI C LITaB-KBapTUPOH 1 cobCcTBEHHON [u3aiiH-Ctyanen B
npoBvHLMK BuueHua, 1 ¢ 3aBoaavin B Utanum (r. OpmxaHo) u Poccuu (r. Kupxau, Braaumupckan obnacTe).
Ha 3asone B Wtanmmn Royal Thermo npov3BoauT npemuaribHble AM3aiHepcKue MOAEeNM paavatopos,
npod eccuoHarnbHble TPYOONPOBOALI M 3IEMEHTHI CUCTEM OTOMSEHWUA. PEBOSIOLUMOHHBIA POCCHUICKMI
MPOEKT XOnauHra Bo BnaaumupcKoi obnacti paccunTaH Ha eXeroaHbii Beinyck 6onee 12 MIH. cexumi
U CNeunann3npyeTca Ha MacCOBOM BbiMyCKE BbICOKOTEXHOSIOM MUYHbBIX MOZENE paanaTopoB 1 y3nos AnA
3HEeproad ¢ eKTUBHOro CTpoUTEeNLCTBA.

B npoexTte npuHUMAatOT yuacTue BedylMe EBpOneficKue NPoM3BOAMTENM 0BOPYOBaHMA W KOMMIIEKCOB ANA
MPOW3BOACTEA SIUTbIX a/FOMUHUEBLIX M GUMETaSITIMHECKUX PaAMATOPOB.

= Buhler (Weeiiyapus), ABB (LLiseiiuapus), Maicopress (MTanmsa) — po6oT13npoBaHHbIE KOMMIEKCHI
NUTBA NoA AaBreHnem ¢ ycunuem sanupanua 4o 2000 ToHH.

= Gi-Zeta Impianti (MTanus) — aBTOMaTU3MpOBaHHbIE PEBOMLBEPHBIE NMHUK MO 0BpadoTke v cBopke
TIIOMHUHWEBbIX 1 BUMETTTIMUECKUX PAAMATOPOB BCEX TUMOB, B TOM YUCTE U AU3AMHEPCKUX CO
CNOXHBLIMU BbIMyKS10-BOTrHYTLIMK ¢ OPMaMH.

= Marconi (Mranusa), Insertec S.A. (Mcnanus), Striko Westofen (fepmanus) - aBTomMaTsnpoBaHHbie neun
LLIAXTHOrO 1 AO3MPYOLLEro TUMOB AN MPOM3BOACTBA, NMOAAYM U UHXEKLMM Crnasa B Npecc- < OpMbl.

= Tecnofima (Mtanua), Cabycal (McnaHus) — aBToMaTU4ecKkne NMHUK Nokpacku. HaHecenwe
NPOMU3BOAMTCA B CEMb ATaANOB: HECKOMBKO LIMKSIOB NOArOTOBKM NOBEPXHOCTH, NOrpyeHue (aHad opes)
1 NOPOLLKOBaA OKpacKa C NPUMEHEHWEM 3KOMOT UUeCKM YncTbixkpacok AkzoNobel (HuaepnaHabl) 1
FreiLacke (fepmanus).

m OMC (Uranun), Costampress (Utanuna) — AByx- 1 YeTbIPEXMECTHbIE NPECC- (P OPMbI NOCIEAHENO
MOKOJIEHWA C CUCTEMOW TEPMOCTATUPOBAHUA.

= Spektro (fepmanun), Merk (fepmanus) - nabopaTtopua CNEKTPaNEHOrO aHaM3a XMMUYECKOoro coctasa
Cnnaea U KOHTPOJIA Ka4ecTBa roTOBOM NPOAYKLUK.

Oco6oe BHMMaHWe B MPOEKTE YAENeHO BOMpOCaM 3HEProcOEpPeXeHns W MPUMEHEHUA <«BereHbIX»
’ TEXHOSIOTMIA, & TaKke MHOrOCTYNEHYaTol CMCTEME KOHTPOMA KavyecTBa Ha BCEX aTanax NpoM3BOACTEA,

NO3BONAIOLLEN BbINYCKATb BbICOKOTEXHOSIOM UUHYIO MPOAYKLMIO C NMPEBOCXOAHBIMU TEMOTEXHUYECKUMM ¢

NPOYHOCTHLIMU XapaKkTepucTuKamu. Mpon3BOACTBO paanMaTopoB CEPTUQ ULMPOBAHO B COOTBETCTBUM C
|-~ HOopMaMK MexayHapoaHoro ctangapTa ISO 9001, ISO 14001

Royal Thermo rapaHTUpyeT CBOMM KIMEHTaM, YTO OHW MOSyyar BbICOKOTEXHOMOMMUHYIO MpoayKumio (Gonee
10 MEeXAyHapOAHBIX NaTEHTOB) C BbIJAIOLLMMUCA TEMNIOTEXHUYECKUMM, MPOYHOCTHBIMM U MMIPaBIMYECKUMM
XapaKTEPUCTHUKEM.



2.MPON3BOACTBO v MHHOBaALMOHHbIE TEXHOSIOM UK

1 MoBbilLeHHaA MOLLYHOCTb, TeXHONOruA
POWERSHIFT® NaTteHT NO122469

[MepenoBble TEXHOMOrMKU, WHHOBALMOHHbLIE MPOLECCHI B
COBOKYMHOCTHU C BbICOKMMW TPEBOBaHUAMM K Ka4ecTBy —
OCHoBa npouseoacTea paavatopos Royal Thermo.
BepTukanbHbii  Konnexktop — camoe ropsdyee MecTo
paauatopa. Mel ucnonb3yem A0oNONHUTEeNbHoe opebpeHne
Ha BEPTUKAILHOM KOMMEKTOPE CEeKuun paauaropa
(texHonorna POWERSHIFT®), Tem cambiM yBenuuuBad
nnoLwasp TenooTaaun.

Brarogaps AONONHUTENBLHOMY OpeOpPEeHWo TenmnooTaaua
KKAOM CeKuun yeenmueHa Ha 5% Takoe pelueHve
cnocob6eTByeT Gonee ObicTpoMy o6oOrpeBy NOMELLEHUH,
a Tawke Jenaet paauaropbl Royal Thermo Gonee
3KOHOMMYHBIMK NPY TOM Xe pasMepe U BECE CEKLUK.
TexHonorna POWERSHIFT® 3anateHTOBaHa (mareHT
NO122469).

3. PeBontoyroHHOe opebpeHure 2
REVOLUTION. NateHt NO¥# 9532

CneunanucTbl Royal Thermo 3HatoT CBOEro KneHTa, ero
noTpebHOCTU W oxuaaHua. U ana kaxaoi noTpebHocTw
Mbl HAXOAUM PELLEHME.

nA yBenuueH1s nnowwaam TennooTAatolWwen NoBepXHOCTH
M MOBbILEHUA CKOPOCTU MPOXOXKAEHUA  BO3ZYLIHbIX
MOTOKOB 4epe3 OTOMUTENbHbI  NPUOOP, MHXEHepHDI
Royal Thermo paspaboTtanu ocobyto popmy opebpeHus
KakZoM cekumu. BonHooBpasHas ¢opma opebpeHus
npenATcTByeT 00pasoBaHWto obnacter  «BarMnaHua»
BO3JYLLHOrO MOTOKA, YMyyllaeT €ro LUMPKYNALUMIO U
cnoco6CTBYeT MOBbLILEHUIO TennooTaauM Ha 3% 3a
cyeT BecnpensaTCTBEHHOr0 NMPOXOXAEHWUA HarpeBaeMoro
BO34yxa NpW JBWKEHUM BHYTPU paauartopa.

2. 3¢dPeKTUBHaAA 3alMTa OT ruapoyaapoB

B antoMuHMeBbIX paauaropax BMECTO MNPUBApPEHHOM
3arfyllkyu NpUMEHeHa HOBaA TEXHOMOTMA COEAUMHEHWA
3arnyllkM U Kopryca paavatopa 6e3 cBapku. 310
NO3BOMAET  YBESIMYUTb HAAEXKHOCTb CTbKa W, KaK
CNeAcTBue, YBENMUMBAET CPOK CnyxObl paauaropa.
Takoh MeToA CyLeCcTBEHHO CHWXKaeT 3arpatbl Ha
3MEKTPOSHEPT U0, COOTBETCTBEHHO YMEHbLLIAETCS BbIBPOC
YITIEKMCNOro rasa B atMocd epy, UTo AenaeT paavaropsi
Royal Thermo 3KoMorMyeckn ApYKemntoOHbIMU K OKpyKa-
fowen cpede. YHUKabHOE pacnosioXeHWe CTaslbHOM
3arfylLKK  UCKIIOYaeT ee MexaHW4YecKoe MoBpexaeHue
OK&/MHOW W  LUNaMOM, LMPKYMPYIOLLUMMK  BMECTe C
TENMOHOCUTENEM B CUCTEME OTOMSIEHWA, rapaHTupya
HaZexXHyto paboTy B TeuyeHue BCEero Cpoka CryxObl
paavaropa.
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AMoOMUHUIA

D0%O0TCYTCTBUE KOHTaKTA
TENSIOHOCUTENA C AIFOMUHUEM

4. ABSOLUTBIMETALL

CermMeHT  BUMETaINMUYECKUX

paauaTopos
pasBMBAETCH, M Ha CEroAHALLHWIA AeHb HacYMUTLIBAETCA
Y)KE HECKOJIbKO MOKOMEHWH paavMaTtopoB CO CTaslbHbIM
3aKIagHbM  AIEMEHTOM.  AMFOMUMHWEBBIM  paanaTop Cco
CTaNbHOM TPYOKOM; AByxTpyGuaThbii BUMETASINIMUYECKUI
paavaTtop; paaMatop CO CTaslbHbIM 3aKIaAHBIM SIEMEHTOM
C 3ayXEHHbIM MPOXOAHbIM CEYEHWEM; paauatop ¢

aKTMBHO

MOHO/IMTHON  KOHCTPYKUMEN CTa/IbHOrO  3aKfaaHoro
arnemMeHTa U, 6ecCcrnopHo, Jydlnii Ha CEeroAHSALLIHWIA AeHb
ABSOLUTBIMETALL Royal Thermo.

MogenbHblt  pAa  BUMETa/IMUYECKMX  paavaTtopoB
Royal Thermo PianoForte, BilLiner, Revolution Bimetall
u \ittoria MOXHO ycTaHaBnMBaTb B mOBYl0 cuUcTemy
OTOMMEHWA C arpeccuBHbIM TEMOHOCUTENEM, B TOM
uucne ¢ aHtudpusom ¢ pH = ot 8 go 9,5. 3ro cTano
BO3MOXHbIM  6rarofapa  MHHOBaUWK WHXXEHEPOB

Royal Thermo: NpPWMEHEHUIO MOMHOCTBID CTasIbHOro
3aKNafHOro 9N1EMEHTA, BbINOSIHEHHOrO M3 YrnepoaucTom
cTarm Mapku 20, KoTopaA OTfMYaeTCA MOBbILIEHHOM

KOPPO3MOHHOM  CTOMKOCTBIO M 3KCnnyaTaunmoHHOM
HaZEeKHOCThHO.
JononHuTenbHblt — 3amac  MpPoYHocTM  obecrieuvBaeTt

CcBapKa BEPTUKa/IbHOIO U FOPU3OHTAJIbHOrO KOJIUIEKTOpa
METOAOM COMPOTHUBIIEHMA Ha CaMOM COBPEMEHHOM
obopyzoBaHun. 310 rapaHtTupyer 100% oTcyTCTBME
KOHTaKTa TensioHocuTena ¢ //roMMHUEBBLIM CMJ1aBOM.

MpUMEHeHWe TONMBKO MOSTHOCTHHO CTasTbHbLIX KOJTIEKTOPOB
rapaHTUpyeT HaAeXHyto paboTy BCUCTEMAaXNOABEPKEHHbIX
ruapoyaapaMm M C XMMMYECKM arpeccuBHbIMK  Temnso-
HOCHTenAMM (B TOM YKCIie aHTU pu3ami)
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5. HapexHaa 3awuTa OT Noanesiok

Paguatopbl Royal Thermo npoxoAar MHOrocTyneHuyaryto
CUCTEMY KOHTPOSIAKa4YeCcTBa Ha BcexaTanaxnpoussoacTsa
¥ COOTBETCTBYHOT CaMbiM CTPOr MM TPeBoBaHUAM.

Kaxabin paguatop Royal Thermo mapkupyetca 3Hakom
KayecTBa, MNOATBEPXAAIOWMM MOMTMHHOCTE MPOAYKLMK
M SalMLLaoWMM ero oT NoAdesiok. TonbKko paavaropsl,
nmeroLme ¢ MpMEeHHbIR a/iFoMUHKEBbIM 3HaK Royal Thermo,
COOTBETCTBYIOT  BbICOKMM  CcTaHdapTam KayecTsa
npoussoauTena. Kpome Toro, Kaxaaa cekuua umeet
HaHeCceHue HasBaHUA MOZENW, TOProBOM MapKu U
CTpaHbl U3roTOBMEHUA.

6. 100% repmeTUYHOCTb

l[epMeTMyHOCTE B MecTax COeAMHEHMA  CeKLuK
06ecneumBatoT ynoTHUTENbHbIE NPOoKNaaxku. Royal Thermo
UCMOMb3yeT B CBOMX paanaropax yHUKasbHble Mo CBOUM
® U3UKO-XMMHUYECKUM CBOMCTBaM Npoknaakn n3 NANO-
matepuana <Novaform® SK» KkoTopble rapaHTupyroT
100% 3awmTy OT npoTeyek. DTOT Marepuan cosdaH
B MTanbAHckon naboparopun Ha OCHOBE CreLnansHOro
Xf10MnKa ¢ AoBaeneHveM rpad uta v CUIIMKoHa.
MexcekunoHHble npoknaaku paavaropos Royal Thermo
obBecneunBatotr 100% 3aLUMTy OT NPOTEUYEK B npouecce
aKcnnyarauuu 3a cyer:
= BbICOKOM YCTOMUMBOCTU K arpecCUBHbLIM
TENIOHOCUTENAM, BKIKoUaA aHTU@ pusbI.
m CrabunbHoi repmMeTUYHOCTM NpU Nepenagax
Temneparyp TEnSIOHOCUTESNA B CUCTEME OTOMNSIEHHS.

7. O6paTHas KoHBeKuuA Indigo >

Paanatopbl Royal Thermo Indigo vmetoT yHWKanbHyto
dopmy BeEpxHEM 4YacTM CeKuuu, KoTopasa cosaaer
0o6paTHO HanpasneHHbI MNOTOK rOpPAYEro  BO3Ayxa.
Brarogapa atomy paauatop Indigo zo 20% 6onee
3O QEKTUBHO «OTCEKAET» XOSI0AHBIM BO3AYX OT OKOH M
obecrneumBaeT MakCUMasibHbIA KOMP OPT B MOMELLEHWUM
3a CYET paBHOMEPHOro pacnpeaesneHna Bo3ayxa.

= |
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8. BepTHKanbHbIA KONNEKTOP KPYrnoro >
ceyeHun

Mpu paboTe B cUCTEME OTOMNSEHWA paanaTop noasepraet-
€A BO3AEMCTBUIO M3OLITOYHOTO AABNEHUA TEMIOHOCUTENA
BCMeAcTB1e rnapoyaapos. [pu NOMOLLM MaTemaT UiecKoro
MOZENMPOBaHUA U TOYHLIX PacyeToB YOasioCb YCTaHOBUTH,
uTO 0COOBYO POSb B pacnpeseneHnn Harpysku TEMIOHOCH-
TeNAHaCTEHKMCEKLMUMrpaeT ¢ opManonepeyHoroceveHuma
KonnekTopa. Pesynsrarbl MHOrOYMCIIEHHBIX TECTUPOBAHWM
B naboparopHbIX YCMOBUAX JOKasasM: MNpu  MPOYMX
PaBHbIX XapPaKTEPUCTUKAX KOSMMIEKTOP KPYrioro ceyeHusd
OKasblBaeTCcA B 2 pasa NpoyHee OBasIbHOr0, KOTOPbIU
NPUMeEHseTCH B paavaropax GonbLUMHCTBA NOCTAaBLLMKOB.
MpnunHa: naeneHne nNo BHYTPEHHEW NMOBEPXHOCTU CTEHKU
OKPYr/ioro KosyiekTopa pacnpeaenaeTca paBHOMEPHO, U
370 06ecneumBaeT Ao OBEYHOCTb CIyKObl paanaTopoB.

B paavaropax Royal Themrmo Mbl MpUMeEHAeM TOMBKO
KOJSNIEKTOP KPYriioro CeyeHus.

1. KomnnekTyrowme Royal Thermo >

MepexoaHnkn n 3arnywku Royal Thermo BbINONHEHbI
MEeTOAOM XONOAHOW KOBKM M3 cTasibHoro npyra. Mx
repMEeTUYHOCTb B MECTaX COeauHeHus obecneynBatoT
0cobble CUMMKOHOBLIE MPOKSIALAKM, KOTOPbIE HAXOAATCH
B cneuuanbHblx yriyénenusx (nasax). OTnMunTensHoM
yeptoh nepexoaHuMkoB Royal Thermo fABnAeTcA
onTUManbHaA AnMHa pe3bbbl Kak BHELUHER, Tak WU
BHYTPEHHEN. AHKepHble KpoHwTehHbl Royal Ther-
mo Ans Av3aiH-paauaTopoB U3roTOBfeHb ¢ 0COBoW
reoMeTpuyeckon  popmon, KoTopasa  uAaeanbHO
nosTopAeT G OpPMYy FOPU3OHTASILHOrO KOMMeKTopa M
obecneunBaeT 3CTETUYHBIA BUA M TpaBMoBe3onacHoCTb
B npouecce  3Kcnyarauuu. KomnnekTytowme
npeacTaeneHbl B 2 usetax: 6enom (RAL9016) 1 yepHOM
(NoirSable 2200).

9. 3anaTeHTOBaHHbIU 3KCKJIHO3UBHbIU
au3avH PIANOFORTE. NateHT NO¥ 4024

CoueTtaHne HOBbIX TEXHOMOrMMA M MEPenoBOro AvsavHa
JaBHO CcTa/lo  BU3WUTHOWM KapToukon Royal Thermo.
Pagnatop PianoForte — nepsbii  au3aiH-paauwatop 4nA
LUEHTpa/IbHOW  CUCTeMbl  OTomneHua.  [puUMeEHEeHHbI
B KOHCTPYKUMM 3D PEKT uyepedoBaHusa CeKuMn C
pasHbMW YrTlaMM  HaxkfioHa  MAeasbHO  MoAYepKuBaeT
WMHAMBUAYAILHOCTL Bradensua U 3a cYeT @ POHTaIbHbIX
KOHBEKTMBHbIX OKOH YBENWMUMBAET TENnooTAady paavaropa
Ha 5%




p  3.ocHoBHble TEXHUHECKUE XAPAKTEPUCTUKA

aFOMUHMEBbIX PaaANMAaTOPOB

ArntoMuHKeBble paauatopbl Royal Thermo — oTonuTernbHble NpMOopELI, U3roTaBnMBaeMbie METOAOM NIMTHA NOA AaBNeHUEM
U3 aStOMMHWEBOrO Cnnaea. Paguartopbl COCTOAT M3 OTAENBHbLIX 3NTEMEHTOB (CEKLMIA), COeanHEHHbIX Mexay coOoin npu
MOMOLLM CTarbHbIX HAMNenei. [epMeTUUHOCTb B MECTax CoenHeHU 06ecnednBaeTcaA ¢ NOMOLLBIO CreluarbHbIX rpad u-
TOBbIX YNSIOTHUTEMBHLIX MPOKNAA0K.

MpenHasHaueHbl anoMrH1eBble paavatopkl Royal Thermo ana npuMeHeHUA B CUCTEMaXx OTOMMEHUS XXUITbIX, 0OLLeCTBEH-
HbIX, aAMWHUCTPATMBHBIX M NPOU3BOACTBEHHLIX 3aHUI M COOPYKEHUI C Temnepatypoi TennoHocutena 110°C v pabo-
uum ZasnieHnem Zo 24 6ap (2,4 Mna). UsrotasnveatoTcA antomMuHueBbie paauatopsbl Royal Thermo B COOTBETCTBUM C
TpeboeaHuamm TY 4935-001-14713117-2014 u HopmaTMBHbIX AoKyMeHToB MOCT 31311-2005.

ArntoMuHKEBble paanatopbl Royal Thermo nocTaBnaoTCA B 3aBOACKOM COOPKE C KONMUYeCTBOM CeKumuii oT 4 o 14. Beico-
KOE KaueCTBO OKPaCKK paanaTopos A0CTUraeTcaA ABOMHLIM NOKPbLITUEM UX MOBEPXHOCTU: CHaYana MeToAoM aHad opesa
(nocne npeasapuTEnbHON ¢ M3MKO- XMMUYECKOM 06paboTKK), a 3aTem NOPOLUKOBLIMM 3MOKCHAHBIMW 3MarsaMu B 371eK-
TpOCTaTnyecKoM norse, YTo NO3BONAET NPUMEHATL 3TU PaanaTopbl B MOMELLEHUAX C NOBbLILLEHHON BNaXXHOCTBHO. ArFoMU-
H1eBble paamaTopkl Royal Thermo oKpalleHbl BbICOKOKaUECTBEHHOM 3KOJIOr MUECKM UMCTOM NOPOLLKOBOM dMaikto 6enoro
useta RAL 9016/9010 BeayLLMX MUPOBbLIX NPOU3BOAUTENEN.

TennoTexHUuecKkue 1 rabapuTHbIE XapPaKTEPUCTHUKM AN artoMUHWEBLIX paavaTtopos Royal Thermo npeacTasneHsl B Ta-
6nuue 1.

Ta6nuuya 1 TennoTexHUueckue U rabapuTHble XapaKTepUCTHUKH

3H YeHWA X p KTEpUCTWK ANA Mopjenel p au Topos

H umeHoB Hue X P KTepUCTuK

Revolution Indigo DreamLiner
Mexocesoe p cctoaHue (), MM 500 350 500 500
MOHT XH f BblcOT H 570 420 585 585
WnpuH (B), MM 80 80 80 80
MyéuH (r), Mm 80 80 100 87
HOMUH NbHbI TENNOBOX NOTOK QW, Br 181 141 195 182
M cc (6e3 yuét ™ ccbl Npobok), He bonee, Kr 1,2 1.01 1,65 1,31
O6bEM BOfbI, N 0,37 0,29 0,293 0,37
PucyHok 2. FabapuTHble Tabnuua 2. TexHUUEeCKUe XapaKTepPUCTUKM alOMUHUEBbIX paauaTopoB

pasmepbl paaMaTopos

/ . \ H MMeHOB HME X p KTEPUCTMK En. nam. 3H YeHne

/‘\ [ —
) L P 3mep npucoeamHnTeNbHOM pe3bobl OHONAMbI G1"
P i
‘ Y P 6ouee o Bnexve 6p 24
VicnbIT TenbHOe O BNeHWe 6 p (M) 36 (3,6)
T T P 3pyw towee o BreHne 6 p(mM) >100 (> 10,0)
¢ M Kcum nbH A p 604 A Temnep Typ °C 110
TennoHocuTens
Penen 3H uenua pH TennoHocutens 7-8,5
\ Knum Tuyeckoe ucnonHeHune YXN

k =N Pﬁg;j HopMm TUBHbIN CpPOK CRYX6bI ner 30




3.0ocHoBHble TEXHUYECKHWNE XAPAKTEPUCTUKH

aFOMUHMEBbIX PaaANMAaTOPOB

3.1 NMPUHLUHUMNBbI MPOLECCA KOPPO3UU ATTOMUHUEBbBIX PAAUATOPOB

Koppo3sua — aTo OCHOBHaA NPUYMHA MOBPEXAEHUNA OTOMUTENBHON cUCTEMbl. CO BPEMEHEM Hax0AALAACA B KOHTaKTe
C BOAOW MOBEPXHOCTb MeTasna NoABepraeTca paspyLUMTEbHOMY AEUCTBUIO KOPPO3UK U NMPUBOAWUT K 3HAYUTESbHOMY
CHWKEHMIO 3¢ @ EKTUBHOCTM CUCTEMbI C OAHOBPEMEHHbBIM YBENUUYEHUeM 3aTpar. B 06bMHbIX a/tOMUMHHUEBEIX paaMaTopax
KOPPO3M1A NPUBOAUT K 06Pa30BaHMIO ra3oBbiX CKOMEHW (BO3AyLUHbIE MPOOGKKM), KOTOpPLIE HE NO3BONAIT paauaTopy pa-
30rpeTbCA PABHOMEPHO U MOTYT CHU3WUTb €ro TENS00TAauYy.

AMIOMUHUEBBIM paanaTop B BOAE U Ha BO3AyXe NOKPbIBAETCA MeHKoN TonwmHon nopaaka 0,00001 mv 13 okcuaa anto-
MUWHMA (KOPYHAA), MeroLLiEro xuMmnyeckyto ¢ opmyny Al,Os. OkcraHanA NnéHKa 3almiaeT Marepuan OT arpeCcCUBHbIX
BO3JeNCTBHI cpeabl. OKCHUA artoMUHUA HEPACTBOPUM B KUCIIOTaX, TOrAa Kak UMCTbIA artoMUHKRA, Byaydn YCTOMUMBLIM K
HWU3KWUM W BbICOKUM KOHLEHTPALMAM KUCTIOT, PacTBOPAETCA NPU UX CPeaHEN KOHUEHTpauuu. Y antoM1MHUI, M ero OKUchb
MOryT BbITb PacTBOPEHbI KOHLEHTPHUPOBAHHOM Lenoybo, Hanpumvep NaOH.

JlerkocTb pacTBOPEHNA arFOMUHUA B CUIBHBIX LLierioyax 00yCrioBneHa CHATMEM C HEro 3alLMTHOW OKCUAHOM MIEHKU Nno
cxeme:

ALO,+2OH +3H,0=2Al(OH);

Tak KaK B pAaay HaI'IpFl)KeHMﬁ AMOMUHUIM CTOUT 3HAUUTENBHO NeBee BOAOpOAa, 0BHaXKeHWe YNCTOoM NOBEPXHOCTU MeTaJT1a
conpoBoXAaeTcA peakymamvu no cxemam:

2AI+6H =2AI" +3H,
2Ar"+80H =2 Al(OH) %

Urto06bl 3TOro He Nponcxoamso, 3HadeHne pH TennoHocuTena AomKHO nexarb B npesenax ot 7,0 go 8,5. Kak nokasbr-
BaeT NPaKTUKa aKcnyataunm B pOCCUNCKUX YCIIOBUAX, Pa3/IMYHbIE OKPACOYHbIE MOKPbLITUA KAHASIOB CEKLUWM , a TaKKe
MX LMPKOHUEBO- ® 0Cd aTHaA NpoTpaBKa He AaeT A0STOBPEMEHHOrO 3alMTHOro 3¢ P eKkTa B CUCTEMAX LEeHTPasibHOro
OTOMNJIEHUA, T.K. MOKPLITUA OLICTPO BLIMBLIBAIOTCA NMOTOKOM TEMSIOHOCUTENS, coZepiKallero adpasvBHbie LLIaMOoBble
yacTuLpbl.

B ¢BA3K C U3N0XEHHBIM, MPUMEHATb aNtOMUHUEBBIE PaanaTopbl A5A CUCTEM LEHTPANbHOMO OTOMNSIEHUA HE PEKOMEH-
ayetcA.

InAa npumMeHeHua amtoMWHUEBbIX PaaMaTopoB B aBTOHOMHbIX CHCTEMAX OTOMMEHUA HeobXoAMMO obnaropauBaHue
arpeccyBHoOl cpeabl (CHUKEHWE KOPPO3UOHHOW aKTMBHOCTM BOAbl). UT0O CHU3WUTb KOPPO3UOHHYIO aKTUBHOCTb BOZbI,
LUMPOKO MCMOMB3YeTCA ABa OCHOBHbIX CNOCO6a: XMMWUUYECKMIA U & U3UYECKHIA.

CyTb XMMMYecKoro crnocoba 3almThl paauaTopoB OT KOPPO3WK 3aKITHOYaeTCA B MCMNOMb30BaHWM CreLuaribHbIX peareH-
TOB. BBEAEHME B cUCTEMY TaKkuX BeLLecTB M 00paboTKa pearmayroTcA Ha CTaauu NoAroToBkM Boabl. K ¢ nManyeckomy
cnocoby CHUXEHUA arpecCUBHOCTM BOZbl OTHOCHTCA yaarneHue razoB. Camblid pacnpoCTpaHeHHbI MeToa — Aerasaums
(neaspauus).

B ycrnoBusx NoBbILLEHHOW TEMMNePaTypbl KOPPO3UOHHbIE MPOLECCHI MPOTEKAOT HAMHOTO BbicTpee, U NPUMEHEHUE TOMEKO
ZBYX BbILLEONUCaHHbIX CNOCOB0B 3alMThl PaaMaTopoB U CUCTEM OTOMJIEHUA OT KOPPO3WM He OKa3blBaeT XKEenaemoro
3P P exTa. ITOro He AocTaTo4HO. Mo3TOMY OYeHb YacTo BoZy 06pabaTbiBaloT CUNMKaTOM HaTpua. B Takom cnyyae Ha
BHYTPEHHeW NnoBepxHOCTH BaTapeit oBpasyeTca NneHKa, KoTopas 3almLlaeT ee oT paspyLiennsa. Ecnv TpyGonpoeoa u
paavartopbl M3roTOBMEHEI U3 OLIMHKOBAHHOW CTaslM, MOXHO BBOAUTL B CUCTEMY Nonud ocd atkl, CUnUKaTbl U G ocd athl,
KOTOpbIe TaKke 00pasytoT 3allWMTHbIA CMOM.
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4.ocHoBHble TEXHUYECKHUE XAPAKTEPUCTUKH

OMMETaITIMUYECKMX PaaMaToOpPOB

BumeTannuueckune paanaropsl Royal Thermo — oTonuTenbHble NPUOOPSI, M3roTaeNMBaeMbie METOAOM «TMTbe Mo/ AaB-
neHneM». PaanaTopbl COCTOAT M3 OTAENbHbIX ANIEMEHTOB (CEKLMIA), COeAMHEHHbIX MeX Ay COB0H NPY NOMOLLM HUMNENeN.
[epMETUYHOCTb B MECTAX COEAMHEHM 06ecneunBaeTCA C NMOMOLLIBHO YNIIOTHUTENBHBIX NPOKIaaoK. Cekuua BumeTanmue-
CKOro paZuaTtopa COCTOMUT U3 3aKTaaHOro 3/1IeMEeHTa U3 BbICOKOSEr MPOBAHHOM CTarn C HaPYXHbIM opedpeHrem U3 anto-
MWHWEBOTO CnnaBa. 3aKnaHoW 3MeMeHT NpeacTaBnAeT coO0M KOHCTPYKLIMIO U3 TOPU3OHTANbHBIX BEPXHErO M HUXKHErO
KOJIEKTOPOB, COEAMHEHHBIX MEX Y COB0M BepTUKaTbHLIM KOMIEKTOPOM. Briarogapa AaHHON KOHCTPYKLMK TEMNMOHOCH-
TeNb KOHTaKTUPYET TOMBKO CO CTasbto. MICKHoYaeTCA KOHTaKT TENSIOHOCUTENA C alFOMUHEBBIM CMIaBOM U OTCYTCTBYHOT
YCIIOBWS 3NTEKTPOXUMMUUECKON KOPPO3nKU. HapyKHbIA antoMUHWEBBIM Crioi oBecneunBaeT 6osiee BbiICOKYIO TENNooTaauy.
MpeaHasHaueHbl BumeTannyeckue paamaropsbl Royal Thermo anA NnpMMeHeHua B cUCTEMAXxX OTOMEHUA XUIbIX, 00LLe-
CTBEHHbIX, aAMUHUCTPATUBHbIX U MPOM3BOACTBEHHbIX 31aHUN U COOPYKEHWUM C MaKCUMaribHOM TeMnepaTypon TENSIOHO-
cutena 120 °C u MakcumaneHbIM AaeneHrem 30 6ap (3,0 Mna). MaroTaenuearotcA GumeTannMueckue paavaropsl Royal
Thermo B cooTBeTCTBUM ¢ TpebosaHuavK TY 4935-002- 14713117-2014 u HopmaTueHbIX AokyMeHToB TOCT 31311-2005.
BumeTannuueckue paaratopbl Royal Thermo nocTasnsoTcA B 3aBOACKON COOPKE C KOIMUYECTBOM CeKLMid oT 4 o 4.
BbiCOKOE KauecTBO OKpaCKu paavaTopoB AOCTUraeTCA ABOMHbBIM NMOKPLITUEM UX MOBEPXHOCTU: CHavasia METOLOM aHa-
P opesa (nocre npeasapuTesibHON ¢ U3UKO- XMMMUECKOW 00paboTKK), a 3aTeM NOPOLLKOBLIMW 3MOKCUAHBIMU SMaNAMU
B 3IEKTPOCTATMUYECKOM MOSE, YTO MO3BONAET NPUMEHATL 3TU PaanaTopbl B MOMELLEHWUAX C NOBbLILLEHHON BIAXXHOCTHHO.
Bumetannuueckune paanaropbl Royal Thermo oKpalLeHbl BbICOKOKaYEeCTBEHHON SKOMOMMUYECKM YUNCTOMN NOPOLLKOBOM aMa-
neto 6enoro useta RAL 9016/9010 (cepua PianoForte Takke npeactasneHa B Apyrom Lsete RAL 7011) BeayLmx MUPOBBLIX
Npou3BOAUTENEN.

TennoTexHuyeckue u rabapuTHbIE XapakTEPUCTUKK 4N BuMeTannyeckux paawaropos Royal Thermo npeacTasneHsl B
Tabnuue 3.

Ta6nuuya 3. TennoTexHUueckre U rabapuTHble XapaKTepUCTUKU

3H YeHWA X p KTEpUCTWK ONA MOpeneit p o1 Topos

H umeHoB Hue X P KTEepUCTnK

BiLiner PianoForte Revolution BIMETALL Vitorria
MexoceBoe p cCToAHWe ( ), MM 500 500 500 350 500 350
MOHT XH A BbicOT H 574 591 564 415 558 408
WwnpuH (B), MM 80 80 80 80 80 80
MnyéuH (r), Mm 87 100 80 80 80 87
HOMMH NbHbIN TENNOBOW NOTOK QW, Br 171 185 168 116 167 114
M cc (6e3y4ét M ccbl npobok), He bonee, Kr 2,01 2,2 1,75 1,35 1,65 1,32
O6béMm BOAbI, N1 0,205 0,205 0,205 0,175 0,205 0,175
PUCYHOK 3. Fa6apMTH ble Tabnuua 4. TexHuueckue XapaKTepUCTUKHU 6umeTannMueckmx paauaTopos
pasmMepbl paanaTopos H MMeHOB HMe X p KTepucTuk En. nam. 3H yeHve
/ B \ P 3mep npucoennHnTenbHOM pesbbbl OHONMBI G1"
/'\ =
— P 6ouee 0 BneHue 6 p(mM) 30 (3,0)
(/ N VicnbIT TenbHOE o BNeHne 6 p(mM) 45 (4,5)
P 3pyw towee o BreHne 6p >200
T -Hilts M kcum nbH A p 604 A Temnep Typ °C 130
. * TennoHocuTens
Pepen 3H uenua pH TennoHocutens 8-9,5*
Knum Tuyeckoe ncnonHeHue YXN
\ Hopm TUBHbIN CPOK CRYXObI ner 30




5.PEKOMEHJ ALIMHU no BbiBopy paaraTopa

Mepen Tem Kak BbIBpaTb paaMaTop OTOMNEHUs, HEOBXOAMMO MPOKOHCYIBTUPOBATLCA B SKCMyaTMPYHOLLIEH OpraHu3almnm
(O33e) ana nonyyeHns Bcei HeOBX0AUMOMN MHG OPMaLIMK MO CIIEAYHOLLIMM MyHKTaM:

= LeHTpasbHanA UK MHAWBKAYyasbHaA CUCTEMA OTOMNEHUA
m O0AHOTPYOHanA unn AByxTpyOHanA passoaka Tpyd

= pabouee v UCTbITaTeNbHOE AaBneHne

= MakcumMarbHas paboyas Temneparypa TennoHOCUTeNA
m pH TennoHocutens

PasHu1La Mex 1y MakcMMarnbHbIM padounM AaBrneHneM CUCTeMbl OTOMNeHna 1 pabounm aaeneHrem Oyayliero paavaropa
JIOJPKHA COCTaBNATbL He MeHee 2 6ap (0,2 Mna), uTo ABnAeTCs 3anacomM no paboyemMy AaBreHUHo.

Mcxoaa u3 nepeuncieHHbIX NapamMeTpoB v TEXHUUECKUX XapaKTEPUCTHK, a TakKe r'MrueHnYHOCTH, TpaBMoOe3onacHoCTH, au-
3aliHa U CTOMMOCTH BO3MOXEH NPaBusbHbIA NoAO0P OTONMTENBHOrO 060PYA0BAHHS.

51 LleHTpaanaﬂ CUCTemMa oTornsieHnAa

B coBpemMeHHbIX 34aHUAX C LEHTpaslbHOW CUCTEMOW OTO-
MreHMs HeoOXoAMMO WCMOoNb30BaTh OUMeTannMyeckue
paanaTtopsbl, OT/IMUYAIOLLMXCA SferaHTHbBIM AW3anHOM, Bbi-
COKOW MPOYHOCTBIO U KOPPO3UMHOW CTOMKOCTHHO. B HKX
yuTeHbl BCe TpeboBaHWA 3KcnnyaTauMM M 0COBEHHOCTH
POCCUWCKUX CUCTEM OTOMSIEHUS.

BUMETaNMUECKME CEKLMOHHBIE paanaTopbl yAa4HO coye-
TaloT Jydllne CBOMCTBA: NMPOYHOCTb (BbIOEPXMBAIOT AaBne-
Hue o 50 atMocd ep), AONTOBEYHOCTL (CPOK CITyKObl — He
MeHee 20 1eT) M BbICOKMIA YPOBEHb TEMo0TAauM B COYeTa-
HUM C COBPEMEHHbIM Au3aiHoM. B GumeTannmueckoM pa-
anarope NpUMEHATCA ABa MeTasia — CTasb U &/FOMUHUN.
CrarbHOM CepagYHUK YCUIMMBAET KOHCTPYKLMIO paanaTopos.
MmveHHo GraroZiaps eMy OHW BbAEPKMBAIOT BbICOKOE JaB-
nexve. CTasibHOM 3aKIaHOM 3MEMEHT <«CMOKOMHEE» ApYrux
pearvpyeT Ha LenoYHoCcTb BoAbl (ph-dakTop). ArfoMUMHUK
006nagaet BhICOKOW TEMMONPOBOAHOCTHIO, UTO CYLLECTBEHHO
yrydLLlaeT TennooTaady paamaropa v YMeHbLLIEET ero MHepT-
HOCTb. Takoi oTonuTeNbHbIM NpMoop BbicTpee HarpesaeTcA
N OXIXKIaeTCs.

PucyHok 4 . Mprmep LieHTpanbHOW CUCTEM bl OTONSIEHUA

4 5.2. UnguenayanbHaa cucTema oTOoNNeHUs

JnA KOTTeHKHOM 3aCTPOMKM U JOMOB C MHAVBAZYaNbHBIMK Te-
MAOBLIMM MYHKTAMW MOXHO WUCTOSE30BaTh U BUMETarMYeckmue
U IIOMMHUEBBIE paavatopbl. AltoMuHKEBbIE paavatopsl Royal
Thermo — 370 pauWoHasTbHbI BLIGOP AN1A MHAMBAAYaIBHOMO OTO-
MIEHKA.

M3roToBrneHbl a/toOMUHUEBLIE PaaMaTopbl U3 Marepuana, ob-
NajaroLLero NOBLILLEHHOW TeMIoNPOBOAHOCTHIO. [eomeTpus
CEKLMI M TOMLMHA CTEHKM 0BeCreumBaoT BhicOKoe paboyee
JaBneHne U HW3KOe rMapOCTaTMYecKoe COMPOTUBIIEHWE AnA
JBWKEHWA TeNnoHocuTenA. B kauecTse TeNIOHOCUTENA B paau-

aropax MoryT BbiTb MCMOMB30BaHbI CreLUMaribHble He3amep3ato-
PucyHoK 5 . MprumMmep UHAMBUAYaNbHOr O OTOMNJIEHUA LLME XXMIKOCTH AU1A CUCTEM OTOMTIEHMS.



5 6.TEMIOBOWU PACHET

TennoBon pacyét NPoBOAUTCA NO CYLLUECTBYHOLMM METOAMKAM C NPUMEHEHUEM OCHOBHBIX PACYETHBLIX 3aBUCUMOCTEN,
npeacTaeneHHbIX B cneynansHon nuteparype: CI1 60.13330.201»0TonneHne, BEHTUNALUMA U KOHAMLMOHUPOBAHUE» (aK-
TyanuaupoBsaHHaa pegakuma CHul 41-01-2003); CnpaBoYHUK NPOEKTUPOBLUMKA. BHYTpEHHME CaHUTapHO- TEXHUYECKUE
ycTpoicTea. Y.1. OtonneHue; CkaHaen A.H., Maxos J1.M. OTtonnexue: YuebHuK anAa By30B.

CornacHo Tpebosanuit TOCT 31311-2005, Tennosoi NoTok (QHy), onpeaenaeTcA NPy HOPMasbHbIX YCOBUAX:

TemnepatypHoMm Hanope At= 70 °C;

pacxoze TenIoHOCHUTEsA Yepes OToNUTesbHbIM Nprbop an= 0,1 kr/c (360 Kr/u);
cTaHZapTHOM (HopMasibHOM) atMoc ¢ epHoM AasneHunn B= 1013,3 rlla (760 mm. pT. CT.);
ZIBWKEHWUM TEMSIOHOCUTENA B OTONUTENBHOM NPUOOPE MO CXEME «CBEPXy-BHU3»

[na onpeaenexvs ¢ akTMYecKoro Tennosoro notoka (Q, BT) oTonutensHoro paaMaropa npyu M3MeHeHHbIX HOpMasbHbIX
YCIIOBUAX HEOOXOAMMO NMPUMEHATb CreayHoLLyHo ¢ OpMyry:

At#n MM

_ 22 A=® ) h.n.
Q = Qny 20 360 b-p-c

roe:
Q,,— HOM1HaTEHbI TENTOBOW MOTOK paavaTopa, onpesenAembIi Ny 3aaHHbIX yeroBuax, BT;
At= ¢ aKTryeckni TemnepatypHbii Harmop (°C), onpeaensemMbii No ¢ opmyre:

roe:

t, — HauasbHaA Temneparypa TensIoHoCHTENA Ha BxoAe B paanarop, °C

t —KOHeuHan TemMneparypa TenrioHOCUTENA Ha Bbixode U3 paauaropa,’C

t,— pacueTtHadA Temneparypa nomMeLLeHms, NprHMvaemMan PaBHOM TeMneparype Bo3Ayxa B OTaniMBaeMom rnomeLLeHnu, °C
70 — HOMWHaJTBHBIM TEMNePaTypPHbIM Hanop, °C

M,, — P aKTUYECKNI1 MacCHbIA PacXoA TEMNIOHOCHTENA YePEe3 OTOMMUTENBHBIA npwvbop, Kr/uac

360 — HOMMHa/TbHBIM MACCHBIA PacxoA TEMNIOHOCHUTENA YEPE3 OTONUTENbLHLIN NPUOOP, Kr/yac

n, M, C — 3MMUPMUYECKME NOKA3aTenm CTeneHn COOTBETCTBEHHO NPU OTHOCUTENBHbLIX TEMMNEPATYPHOM Hanope U pacxoae
TEenIoHoCUTENA

b — 6e3pasmepHbIii NONPaBoYHbIM KO3 d ULMEHT Ha pacuéTHoe atMocd epHoe AaBreHne (MpMHUMaeTcA no Taon. 8

p — 6e3pasmMepHbIi NONPaBoYHbIA KO3® ¢ ULIMEHT, C MOMOLLIBH0 KOTOPOr0 YYHUTLIBAETCA CNELM Ka 3aBUCUMOCTM TEN/I0BO-
ro NOTOKa U KO3 @ MuMeHTa Tennonepeaayn paamaTopa OT YMCa CEKLMM B HEM NPU ABMKEHWUU TEMSIOHOCHUTENA N0 CXeMe
«CHU3Y-BBEPX> (MPUHMMAETCA Mo Tabn. 7 ); NPy ABUXKEHWUU TEMTIOHOCUTENA MO CXEMaM «CBEPXY-BHU3» U «CHU3Y-BHWU3» P = 1

Mpu nogbope panna OPOB, OCHALYEHHbIX aB TOMa MHECKUMU TepMOoperysia Topamu, AnA MUHUMHU3aLUun
pHCKa pa3banaHCHPOBKH CHC TeMbl O TOMJIEHHA B NepHoa IKCaya UMM U BO U36eaHne HapyLLUeHNA
3aKoHa o 3awyu T npas Mo Pebu ®A, a TKME COrNTacHO eBPONeHCKMM HopMaM U C RHAap Tam
Ters10o ®’pH, orpesesiEHHbIE 0 POCCHHCKMM Me ToguKaM , criegye TyBenuynBa B 1,15 pasa Ana
nomeLyeHHH, B KO TOPbIX yC TAHAB/INBAIO TCA paana Topbl C aBToMa YECKUMU TepMOperysif opami.



6. TEMTOBOU PACYET

Ta6nuua 5. TennoBoi NOTOK OAHOM CeKUUH, BT npu At oTnnMuHom ot 70 °C

CeKLUMOHHbIE NIOMUHMEBbIE P AN TOPbI CeKLMOHHbIe BUMET NAnYecKne p an Topbl

AT Revolution DreamLiner Indigo Biliner PianoForte Revolution BIMETALL Vitorria

350 500 500 500 500 500 350 500 350 500
40 68 87 88 94 83 89 56 81 55 81
42 73 93 94 100 88 95 60 86 59 86
44 77 99 100 107 94 101 63 92 62 91
46 82 105 105 113 99 107 67 97 66 97
48 86 111 111 119 105 113 71 103 70 102
50 91 117 118 126 110 119 75 108 74 108
52 96 123 124 132 116 126 79 114 77 113
54 101 129 130 139 122 132 83 120 81 119
56 105 135 136 146 128 138 87 126 85 125
58 110 142 143 153 134 145 91 132 89 131
60 115 148 149 160 140 151 95 137 93 137
62 120 155 155 167 146 158 99 143 97 143
64 125 161 162 174 152 165 103 150 101 149
66 131 168 169 181 158 171 107 156 106 155
68 136 174 175 188 165 178 112 162 110 161
70 141 181 182 195 171 185 116 168 114 167
72 146 188 189 202 177 192 120 174 118 173
74 152 195 196 210 184 199 125 181 123 180
76 157 201 203 217 190 206 129 187 127 186
78 162 208 209 224 197 213 134 193 131 192
80 168 215 217 232 203 220 138 200 136 199

* [lononHUTENbHbIE TENNOTEXHUYECKWE NAPaMETPbI B 3aBUCUMOCTHM OT 0COBEHHOCTHM pacyeTa MoryT ObiTb BBEAEHbI COrriac-
HO METOAVKaM, OTPaXKEHHbIM B CMELMaSIbHOW CNPABOYHON NUTEPATYPe, yKasaHHOW HUXe:

= CrnpaBoYHMK NPOEKTUPOBLLMKA. BHYyTpeHHMe caHnTapHO-TexHnuecKkune yeTpoicTtea. Y.1. Otonnexue.
Moxa pea. N.I'. Ctaposeposa. — M.: Ctponnsgar. 1990.

= TennocHaGxeHue 1 BeHTMNALWA. KypcoBoe 1 avnnoMHoe npoekTuposarue. Mo pea. Mpod. B.M. Xpyctanesa. M.:
M3a-so ACB, 2008.

= Otonnexue v BeHTUNAUMA. YuebHuK and Bysos. Y.1. Otonnenwue. Moga pea. M.H. Kamexes, A.H. CkaHaey,
B.H. borocnosckuit 1 ap. M.: Ctponusaar. 1975.

I'IonpaBquue KO3 P MUMEHTHI, YyUUTbIBAIOLLME Pa3SIMYHbIe YCIIOBUA KCMyaTaunn OTOMUTENBLHOIo npuéopa NnpuHUma-
HOTCA creayronMm 06p3.30M:

1. YcpeaHeHHble nokasareny Koad ¢ MUMEHTOB N, M,C YUMTLIBAOLLMI PACXOA TEMNOHOCUTENA, OT/IMYHBLIM OT
HOMMWHASTEHOO, M MONPaBOYHbLIA KO3 § ULMEHT C, YUMUTbIBAIOLLMIA 0COBEHHOCTH CXeMbl NMOAKITFOUEHNS, YKa3aHb! B
Tabnuue 6. 3HaYeHnA yKasaHbl 4nA TeMnepaTypHbIX HanopoB B npeaenax 45 — 95°C 1 pacxoZoB TEN/IOHOCUTENs B
npeaenax 0,015 — 0,15 kr/c (54 — 540 kr/u).

Tabnuua 6.

Cxem [BWXXEHUS TeNNOHOCUTENA n m C
«CBEpPXY BHU3» 0,3 0,02 1,0
«CHW3Y BBEPX» 0,31 0,1 0,95

«CHW3Y BHU3» 0,3 0,015 1,0
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2. Koad ¢ MUMEHT p, YUMTLIBAIOLLMI BIIUFHUE YMCTIA CEKLIMM HA TEMOBOM NOTOK Npubopa HeoBX0AMMO NPUHUMATD MO

Tabnuue 7.
Tabnuua 7.
Yucno cekuuit, wT 2-4 5-7 8-10 11-13
b 1,03 1,0 0,98 0,97

3. MNonpaBoyHbIM KO3 P MUMEHT b, yuUTbIBAKOLLMI BIMAHME PACHETHOrO aTMOCQ EPHOMO JABMEHWA Ha TENIOBOW NOTOK
paanatopa npvHUMarthb no Tabrvue 8.

Tabnuua 8.
rm 920 93 947 960 973 987 100 1013,3 1040
ArmocthepHoe o Bneue, P
MM.pT.CT. 690 700 710 720 730 740 750 760 780
b 0,957 0,963 0,968 0,975 0,981 0,987 0,993 1,0 1,012

Ta6nuuya 9. HoMMHanbHbINM TeNnoBoM NOTOK paauaTopos B coope

CeKLlVIOHHbIe NIFIOMWHKWEBbIE P AW TOpPbI

Kon-Bo

ceKL Revolution DreamLiner Indigo Biliner PianoForte Revolution BIMETALL Vitorria

mofens 350 500 500 500 500 500 350 500 350 500
1 141 181 182 195 171 185 116 168 114 167
2 282 362 364 390 342 370 232 336 228 334
3 423 543 546 585 513 555 348 504 342 501
4 564 724 728 780 684 740 464 672 456 668
5 705 905 910 975 855 925 580 840 570 835
6 846 1086 1092 1170 1026 1110 696 1008 684 1002
7 987 1267 1274 1365 1197 1295 812 1176 798 1169
8 1128 1448 1456 1560 1368 1480 928 1344 912 1336
9 1269 1629 1638 1755 1539 1665 1044 1512 1026 1503
10 1410 1810 1820 1950 1710 1850 1160 1680 1140 1670
11 1551 1991 2002 2145 1881 2035 1276 1848 1254 1837
12 1692 2172 2184 2340 2052 2220 1392 2016 1368 2004
13 1833 4706 4732 2535 2223 2405 1508 2184 1482 2171
14 1974 7602 7644 2730 2394 2590 1624 2352 1596 2338

6.1 OnpeneneHue paKTUUECKUX NOTEPLb AABNIEHUA B paguaTope

daKkTryeckue noTepu AaerneHna Npu nNpoTekaHnu TenioHoOCUTEeNA Yepeld paavaropbl pekxomMeHayeTcAa onpeaendarb oAHMM U3
creayroLmx crnocofos:

® M0 XapaKTEePUCTUUECKOMY YPaBHEHMIO AP =K -q¢ ,Ma

000 -V?

= 0 KO3 P ULMEHTaM NPOMYCKHOM CNocoBHOCTH AP = oK 2
v

o 2
® N0 KO3® P MLMEHTaM MECTHBLIX CONPOTUBNEHMI AP —¢ P
2

E [0 XapaKTepUCTUKamM CONPOTUBIEHUA y4aCTKOB AP =S -G?



7.TMAPABJTMYECK M PACHET

7.1 TwapaBenMyeckuit pacyét NpoBOAUTCA MO CYLLECTBYIOLIMM METOAMKAM C NMPUMEHEHUEM OCHOBHBIX PACUETHBIX 3aBUCH-
MOCTEM, U3NOXEHHbIX B HOPMAaTUBHOW M CMPaBOYHO-UHQ OPMALMOHHOM NUTEpaType U C Y4ETOM AaHHbIX, MPUBEAEHHbIX B
HacTOALLEM PYKOBOACTEE.

Mpy ruapaBnMyeckoM pacyéte TensnonpoBOAOB NOTEPH AaBNEHUA Ha TPEHWE U MPeonorieHne MECTHLIX CONPOTUBIEHH
CriesyeT onpenenaTb No MeToAY «XapakTepUCTUK COMPOTUBIEHUS»

AP =S -M2
1N No MeToAY «yAeJbHbIX JIMHENHbIX noTepb AaBneHna»
AP=R-L+Z

roe AP —noTepu JaBneHua Ha TpeHue U NnpeodosieHne MECTHBIX CONPOTUBIEHUH, [1a;

S = A — xapaKTepuCTHUKa CONPOTUBIEHNA yYacTKa TennonpoBOAOB, paBHaA NOTepe AABNEHUA B HEM NPU pacxoae
TennoHocutena 1 kr/c, MNa/(kr/c)2;

A —ynenbHoe CKOPOCTHOE JaBrneHue B TenNonpoBoaax npu pacxoae tennoHocutena 1 kr/c, MNa/(kr/c)2 (npuHnumaeTca no
NPUNOXeHuto 1);

" — npuBeaéHHbIN KO3 G MLUMEHT CONPOTUBIEHNA PACCUUTLIBAEMOrO y4acTKa TenIonpoBoaa;

A —KO3® P ULMEHT TPEeHHUA;

d_, — BHyTPEHHWI AMameTp Tensnonpoeoaa, M;

Md_, — Np1BeaéHHbIN KO3 G MLMEHT rMAPaBNMYECKOro TpeHus, 1/M (CM. NpuroxeHue 2);

L — anmHa paccumnTbiBAEMOro yyacTka Tensionposoaa, M;

L — cymma Ko3® d ULMEHTOB MECTHbLIX COMPOTUBIIEHUI HA PACCUYUTLIBAEMOM yYacTKe CETH;

M — MacCHbIM pacxoa TENSIOHOCUTENA, Kr/C;

R — ynenkeHanA nuHeiHan noTepa AaeneHvs Ha 1 M TpyObl, Ma/m;

Z —MeCTHble NOTepy AaBneHnA Ha yyacTke, MMa .

7.2. B Tabnuue 10 npuBeaeHbl ycpeaHEHHbIE MMAPaBIMUYECKUE XapakTepUCTHKK paarmaTopos Royal Thermo npu Hopma-
TUBHOM pacxoze ropsyei Boabl Yepes npubop Mnp = 0,1 kr/c (360 Kr/4), xapakTepHOM /1A OAHOTPYOHbBIX CUCTEM OTO-
nneHns, NpyY NpoxoJe Bceit BoAbl Yepes nNpubop, a Takke, A0NONHUTENLHO, Npu pacxode 0,017 kr/c (60 Kr/u), xapaxkTep-
HOM Z/1A ABYXTPYOHbIX CUCTEM OTOMNEHUA U OAHOTPYOHBIX C 3aMbBIKaOLLIMM Y4aCTKOM U TEPMOPEryNMpYHOLLEN apMaTypoii
Ha NoABOAKE.

[napasnuueckne xapakTePUCTUKU STUX PaaMaTopoB NPU KONMYecTse cekuui oT 4 4o 12 n MoHTaxHoM BeicoTe 500 Mwm
NPaxKTUYECKN paBHbl U HE 3aBUCAT OT ANWHbI paanaropa.

[Mpu cxeme OBWKEHWUA TEMNSIOHOCUTENA MO CXEME <«CHU3Y-BHWU3» MMAPaBIMYECKUE XapaKTEPUCTUKK YBEIMUMBAIOTCA B
cpeaHeM Ha 10% npu KonnuecTse cekuunin ot 4 1o 14 n Ha 15% npu KonuyecTee cexkummn 15-25.

Ta6nuua 1. YcpeaHeHHble ruapaBnuyeckye xapakTepucTUKY Npy ABUK €HUU TENNOHOCUTENA «CBepXy- BHU3»

Koat h MLyMeHT MeCTHOro X p KTEPUCTUK COMPOTUBNEHMA
M P cxon TennoHocutens COMPOTWBNEHNA NPy yCroBHOM An Metpe  S-10-4,T1 /(kr/c) 2, npu ycnosHoM
ofenb uepes npubop M_, n0ABoaokK oM MeTpe NOFBOROK
P An Top Kr/u (kr/c)
dy=15 dy =20 dy=15 dy=20
) 360 (0,1) 1,28 1,65 1,78 0,69
Revolution-350
60 (0,017) 1,41 1,78 1,90 0,73
) 360 (0,1) 1,31 1,72 1,80 0,71
Revolution-500
60 (0,017) 1,85 2,01 2,47 0,82
. 360 (0,1) 1,30 1,70 1,79 0,70
DreamLiner-500
60 (0,017) 1,8 2,04 2,47 0,82
) 360 (0,1) 1,30 1,70 1,79 0,70
Indigo-500
60 (0,017) 1,8 2,00 2,47 0,82
. 360 (0,1) 1,2 1,6 1,64 0,66
BiLiner-500

60 (0,017) 2,0 2,9 2,74 1,19
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Taénuua 1. YcpeaHeHHble ruapaBnuyeckue xapakTepucTUKY Npy ABUK €HUU TENNOHOCUTENA «CBepXy- BHU3»

(npoaonmxeHue)
Koath ¢ nuymeHT mectHoro X p KTEPUCTUK COMPOTUBIIEHNA
M P cxon TennoHocutena COMpPOTUBNEHWA NPy ycroBHOM an Metpe  S-10-4,T1 /(kr/c)2, npu ycnosHoMm
onenb yepes npuéop M., NoABONOK ¥ MeTpe NofBoMoK
P TOp Kr/y (kr/c) ’
dy=15 dy =20 dy=15 dy =20
) 360 (0,1) 1,74 2,04 2,39 0,84
PianoForte-500
60 (0,017) 2,32 3,53 3,18 1,45
) 360 (0,1) 1,55 1,86 2,13 0,77
Revolution BIMETALL-350
60 (0,017) 1,75 2,77 2,40 1,14
) 360 (0,1) 1,58 2,15 2,16 0,89
Revolution BIMETALL-500
60 (0,017) 2,06 2,73 2,82 1,13
o 360 (0,1) 1,55 1,86 2,13 0,77
Vitorria-350
60 (0,017) 1,75 2,77 2,40 1,14
o 360 (0,1) 1,74 2,04 2,39 0,84
Vitorria-500
60 (0,017) 2,34 3,55 3,1 1,46

8.1 O6LMe yKaszaHUA N0 MOHTaKy

8.11 MoHTaxx paauaropos Royal Thermo [OpKeH OCYLIECTBNATLCA MO TEXHOMOr MU, 0BecrneumnBatoLLei UX COXPaHHOCTb
¥ FePMETMYHOCTb COEAMHEHMI COrNMacHO TPeBoBaHUAM TEXHUUYECKUX YCIIOBUI U AEACTBYIOLMX HOPMATHUBHBIX [OKYMEH-
ToB: CI1 73.13330.2012 (axkTyanuamposaHHaa peaaxkuna CHull 3.05.01 «BHyTpeHHWEe CaHUTapHO-TEXHUYECKME CUCTEMbI»),
a TaKKe TpeboBaHMAM, yKasaHHbIM B JaHHOM PYKOBOACTBE.

8.12. K moHTaxy paanaTopos Royal Thermo paspeluaeTca NpUCTynarh TOSBKO NPpW COOMOAEHUMN CrieaytoLLMX YCIOBUM:

= [py Ha/IMUKMKM TENNOTEXHUYECKOrO NPOEKTa, pa3paboTaHHOro NPOEKTHON OpraHW3auven U yTBepXK AEHHOr0
SKCN/yaTMPYHOLLIEN OpraHu3auuen, OTBETCTBEHHOM 3a CUCTEMbl OTOMMEHWS 31aHUI U COOPYKEHUI, B KOTOPLIX ByaeT
OCYLLECTBAATECA MOHTaX.

= MOHTaX JO/MKEH NPOM3BOAMTLECA CNELMaNTU3MPOBAHHBIMU MOHT&XKHBIMW OPraHU3aLmamK.

= [locne JoCTXKEHUA paaMaToOpPOM KOMHATHOM TEMMEPaTypbl eCTECTBEHHLIM 06pa3om, 6e3 NPUMEHEHWS NOCTOPOHHUX
HarpesaTenbHbIX NPUGOPOB.

= [py1 HanMuMM BOSMOXXHO 06A3aTENbHOMO NEPEKPLITUA BXOAA U BbIX0A npubopa.

8.13. MoHTaX paanatopoB pekoMeHAyeTCcA NPOU3BOANTb, HE CHUMAA 3aLLMTHOMN NNEHKK. [TNEHKY pEKOMEHAYETCA CHU-
MaTb MOC/e OKOHYAHMA BCeX OTAENOUHbIX M MOHTaXHbIX paboT B NOMeLLiEHUK

8.14. MoHTax paanaTopoB Heo6XoAMMO MPOU3BOAUTL B MECTax, 0003HauYEHHbIX TPeOOBaHUAMM NPOEKTHOM AOKYMEHTa-
LuK, NpY COBMOAEHNN CIEayroLLMX YCIOoBHi (puc. B):

m PaCcCTOSHWE OT NMOBEPXHOCTU CTEH HEOOXOAMMO MPUMEHATL B npeaenax 30-50 mm;
E PacCcTosHWe OT HM3a paaraTopa [0 Bepxa NoAOKOHHWKa J0/KHO ObiTh B npeaenax 100120 mw;
® PaccTosHWe OT Mnosa o Hu3a npubopa AoMKHO BbiTh B Npeaenax 70—120 mm.

-

PucyHok 6 . PaccToaHuA
Npy MOHTaXe paauaTopos

30-50

100-120

. —
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8.15. B 0IHOTPYOHBIX CMCTEMaX OTOMEeHWs 00A3aTeNbHO HanMune 3amblKatoLLiero yyacTka (Gainaca) nepean paavaro-
poM. [lnameTtp AaHHOro y4acTKa A0SPKEH ObITb MEHbLLIE YeM AMaMeTp OCHOBHOro TpybonpoBsoaal.

8.16. Ha Bxoze v Bbixoae paanartopa pekomMmeHayeTca yctaHaBnmBaTb apmMatypy, NO3BOIAHOLLYHO NOJTHOCTBLIO NepeKpbl-
BaTb NOTOK TENnJIOHOCUTEeNA Yepes paararop And ero 3aMeHbl, peMOoHTa U TEXHUYECKOIro 06CJ'Iy>KMBaHVIF|.

8.17. B 04HOTPYOGHBIX CUCTEMAax OTOMNEHWUS AOMNYCKaeTCA yCTaHaBNMBATb TEPMOPETYIMPYHOLLYHO apMaTypy C NPOnyCKHOM
cnocobHocTbto (Kvs) He MeHee 1,8 M3/u AnA 0AHOCTOPOHHEro NoAKMoUYeHuUs, U 1,5 M3/4 Npu ABYXCTOPOHHEM MOAKIIHO-
ueHun. HecobntoneHune 3TOro npaeunnia He No3BOSMT AOCTUYbL TPeByemoro Koad ¢ ULMEeHTa 3aTeKaH1A TENoOHOCHTENA B
paauarop.

8.18. Ha kaxxaom paanartope A0/DKEH ObITb yCTaHOB/EH pquOﬁ W aBTOMaTUYECKUNA BO34yXO0TBOAYMK.

8.19. Paguatop creayet ycTaHaBNMBaTb CTPOro ropu3oHTasIbHo. OTKIIOHEHWE OT FOPU3OHT M paauaTopHo#i COopKK He
DOKHO npesbiwaTh 0,5 Mv Ha Kaxable 10 cexuuni.

8.110. B zByxTpYOHLIX CHCTEMAX OTOMMeHNA obA3aTenbHa YyCTaHOBKa PEerynMpYOLLIEro BEHTUMA Ha NOABOAKE K Npubopy M
00parHoi NMHUKM ANA FrMAPaBNMUYecKoi GanaHCUpPOBKM CUCTEMBI NPK eé Hanazake.

8.11 MNpu KonnuecTBe cekumii B cOopke Bonee 10-TH pekoMeHAyeTcA UCNOSb30BaThL AMaroHarbHOE MOAKIYEHWe pa-
AMaTopos.

8.2. CeKUMOHHOCTb paauaTopoB

Paaunaropsl Royal Thermo noctaenaoTcA B cOope KonMuecTBoM cexLmii oT 4 1o 1. Kaxxabii paavartop B cGope noJeepraerca
rMAPaBIMYECKUM MCMbITaHWAM NMoA NOBEPOYHLIM JaBreHneM. 3aBoA- NPorU3BOANTESb HE PEKOMEHZYET NPOBOAUTL NEPEKOMIO-
HOBKY paanaTopOB, MyTeM YMEHbLLIEHWA UK YBENUUEHUA CeKLMIA B nprbope.

lapaH miiHble 06A3a ®JibC TBa Ha NepeKoMNoHoBaHHble pagna Topbl Royal Thermo He
pacrnpoc paHsro 1.

MK HeoOXOAMMOCTH M3MEHEHUA CEKLIMOHHOCTU PaaNaTopPOB CriedyeT YUMThIBaTb, UTO AaHHaA padoTa [0SPKHa BbINOSHATLCA
Ha BbICOKOM NP0 €CCUOHANTEHOM YPOBHE: 3ePKaria rofloBOK CEKLMIA JOMMKHbI ObiThb TLLATENBHO, HO OCTOPOXHO OYMLLIEHB! OT
CTapbIX MPOKNaA0K, BVECTO KOTOPLIX A0/PKHbI ObiTb YCTAHOBMEHbI KAaHECTBEHHbIE HOBbIE P MPMEHHbIE, CTKKA CEKLMIA JI0MDKHA
OCYLLIECTBNATLCA 683 NePeKOCOoB U BbiTb NIIOTHOM.

Pesbba H1unnenei 1 NpoGoK A0KHA BXOAMTh B 3aLiensieH1e ¢ pe3bioii roNoBKU paanaropa He MeHee YemM Ha 4 HUTKU. YCTaHoB-
KY TTyX1X M NPOXOAHBIX Faek (NPOoBOK) pexoMeHayeTCA OCYLLECTRIATL AMHAMOMETPHUUECKUMM Krtodamu. Mpu cBopKe cexumii ¢
MOMOLLIBO CTasTbHbIX HUMMENEeH U NIOCKMX NMPOKIAZOK KPYTALLMA MOMEHT 3aTfKKK HE JOSDKEH MpeBbilaTh ANA artoMUHUEBLIX
paanaropos 100 H-m.

Mocne neperpynnupoexn paanatopbl Royal Thermo Heo6GXoAMMO MCMLITATb HAa FePMETUYHOCTb U3OLITOUHBIM IaBreHeMm
He meHee 3 Ma.

Hcnonb3oBaHHe NeHKU UIU ﬂO,ﬂOdHOI'O Ma TepHralia B Kadyec 1Be yIJio THHU TeJIbHOro Ka 'eropnu4ecku
3anpeLyae 1cA. CeKynn pagma TopoB CcO Cpe3aHHOH pe3bbor B ronoBKax He ABMAI TTA
PEeMOH TonpUrogHbIMHU U JOJIHHbI 6bl'lb 3aMeHeHbl Ha HoBble.

8.3. KpenneHue paguatopoB

MoHTax paanaTtopos BeAETCA TOMBKO HA NOArOTOBMEHHbIX (OLUTYKATYPEHHbIX U OKPALLEHHbIX) MOBEPXHOCTAX CTEH C MO-
MOLLIbHO OPUIMHASBHBIX HACTEHHbIX PEryIMPYeMbIX KPOHLLTEAHOB MM HA YUCTOM MOy C UCMNONb30BaHNEM § UPMEHHbIX
HanoJsbHbIX erI'IJ'IeHVIﬁ.

KonuyectBo KpOHLIJTeﬁHOB M X pacnosioXXeHne A0SDKHbI o6ecneynTb HaJeXKHOE KpenneHue paanatopos.



22 8.YKA3AHUMATIO MOHTAXY paanaropos

MocnenoBaTensHOCTb MOHTaXa paavaropos Royal Thermo ¢ NoMOLLbHO perynupyembIX KPOHLUTEMHOB K CTEHE:

1. OnpeaenuTb Tpebyemoe KONMMUYECTBO BEPXHUX U HUXHUX KPOHLUTEHHOB.

2. Cpenatb pasMeTKy MeCT YCTaHOBKM KPOHLUTEMHOB, B 3aBUCUMMOCTH OT TpebyeMbIX paccToaHUI OT Nnorna, CTeH U Noao-
KOHHWKa.

3. BeiHyTb paanatop 13 KOPOOKKM U yAanTb 3alUMTHbIE GOKOBUHDI, 3aTEM HaZopBaTb YNakoBOYHYHO NIEHKY TOMEKO B He-

00X0AMMbIX ANA MOHTaXa MecTax;

4. 3aKkpenuTb G MpMeEHHbIe perynupyemMble KpoHLTerHsl Royal Thermo (puc. 5.1) Ha cTeHe aroBenavin W LWypynamu ¢
npeasapuTenbHEIM CBEPIIEHMEM OTBEPCTUI B CTeHax Nnoa Ar0eny Wnn 3aaernkoi KpenéxHbiX AeTanei LeMeHTHbIM
pacTBOPOM (He AOMYCKAeTCA MPUCTPENKA K CTEHE KPOHLUTEMHOB, Ha KOTOPbIX KPENATCA OTONUTESbHbIE NpUOopLI 1
TENIonNpoBoAbl CUCTEM OTOMNIEHUSA)

\

5. YCTaHOBWUTb paaMaTtop Ha KPOHLUTEeMHax TaK, Y4ToObl ronoBKU paavatopa (Mexay COCeAHUMM CEKLMAMM) Neriv Ha
KPIOKM KPOHLLITEAHOB;

6. CoeanH1Tb paauaTtop ¢ NoAsoAALMMM TPyOBoNpoBOAaMM CUCTEMbI OTOMIEHUA, 060pYAOBaHHBIMU Ha NOABOLKE Kpa-
HOM, PY4YHBIM UM aBTOMATUUYECKUM PEryNATOPOM ;

7. YcTaHOBWTb KpaH s Bbinycka Bo3Ayxa M ra3oB (KpaH MaeBCKoro unm Bo3Zyxo0TBOAUMK) B BEPXHIOK NPOOBKY ¢ NpoTy-
BOMOJIOXHOW OT NOABOAKMU CTOPOHbI;

8. MNéHKY pekoMeHZyeTCs CHUMAThL C paavaTopa TOSbKO NOCTIe NOSHOro 3aBepLUIEHUA OTAENOYHbIX padoT.

8.3.1pK HanonLHOM YyCTaHOBKE paauaropa HamnosbHbIe KPOHLUTENHbI NPeaBapUTENBHO XECTKO KPENAT K Nosy, a 3aTem
Ha HWX YCTaHaBNMBAKOT PaaMaTop W NOAKIIOYAoT ero K NoABOAALLMM TPYOONpPOBOAaM C YCTaHOBKOW 3amopHO-perynmpy-
tOLLiEN apMaTypbl.

8.3.2. I"Ipm HAaCTeHHOM W1 HanoJIbHOM MOHTaXe paanartopoB cneayet usberartb cny4aeB Ux HeI'IpaBMJ'IbHOﬁ YCTaHOBKMWU:

B CJ/IMLUKOM HM3KOro pasMeLLeHus, T. K. MPKY 3a30pe Mexay nosioM 1 Hu3oM paauaropa meHee 100 MM, ymeHbLLaeTca
3¢ ¢ EeKTUBHOCTb TEMooOMeHa 1 3aTpyaHaeTcA yOopKa noa paanaTopom;

= YCTaHOBKM pazvaropa BrIOTHYHO K CTEHE UMK C 3a30PpOM MeHee 25 MM, yxyALlatoLLen TennooTaady npubopa v
BbI3bIBAFOLLEN CKOMMEHWE NbIMU Haa nprubopom;

® CJIMLLKOM BbICOKOW YCTaHOBKM, T. K. NMPU 3a30pe Mexay NosioM U HMU3oMm paauartopa 6onee 150 Mm, yBenuumneaeTcs
rpaaveHT Temneparyp Bo3Zyxa Mo BbiCOTE NOMELLEHUA, 0COOEHHO B HKHEN ero yacTy;

B C/IMLUKOM Masioro 3asopa Mexy BepxoM paanaropa v HU30M NOJOKOHHMKA (MeHee 90 MM), T. K. MPU 3TOM
YMEHbLLAETCA TENOBOW NOTOK paavaropa;

B HEBEPTUKASIbHOIO MOJIOXEHUA CEKLUMM, T. K. 3TO yXyAWaeT TensioBble XapakTEPUCTUKM U BHELLHWI BUA paanatopa;

Ana pagnaopoB 4o 12 ceKyni ucnonb3yi T 2 KpoHL TeriHa. na pagna opos 12 n 6onee ceKymri
ucnonb3yi T 3 KPOHLL TeriHa (2 ceepxy U 1 CHU3Y).

SEEE

PucyHok 8. KpenneHue
paavaTtopoB




8. YKA3AHMA MO MOHTAXY paararopos

8.3.3. MNpu MoHTaxe 3anpeLjaeTcs ycTaHaBnMBaTb PaaMaTopbl ThiTbHOW CTOPOHOM Briepéa . Crneayet yunuThiBaTh, YTO
Takan yCTaHOBKA NPW HaSMUYMKM NMOAOKOHHKKA NPUBOAUT K CHIWKEHUIO TENNooTAaduv paavaropa B cpeaHeM Ha 5% Ecnu
NOZOKOHHUK OTCYTCTBYET 1 3a30p MEXJY paaMaTopoM WU CTEHOU He MeHee 25 MM, TennooTaada NPpakTUYecKn He CHKa-
€TCH, HO BO3MOXHO MOSIBNIEHWE CMEZIOB NbIK HA CTEHe HaZ paauaTopoM.

8.34. anI HEeoOX0AMMOCTH CHATUA OTOMUTENBHOro npwéopa, HanpumMep, 4nd ero peMoHTa UM 3amMmeHbl MOXXHO UCNOJ1b-
30BaTb TEPMOPErynATop B Ka4yecTBe sanopHon apmMarypbl TOJIBKO NPWU BbINOJTHEHUU pa60T B cneqyromeﬁ nocnenosa-
TEeNbHOCTH:

B CHATb TEPMOCTATUUYECKUI BNEMEHT;

= creyuansbHbIM METaTTMYECKUM Ui YNIPOYHEHHBIM NTaCTMAaCCOBbLIM KOMAYKOM 3aKPbITb NMOSTHOCTHO
TEepMOpErynaTop;

B CHATb OTONMUTENbHbLIM NPHBOP;

® CO CTOPOHbI CHATOro Np1bopa Ha TEPMOPErynaTop YCTaHOBUTb 3arylyLLUKy.

Ecnm aTv TpeboBaHWs He ByayT BLINONHATLCH, TO CriedyeT NpesycMOTPEeTh Nepes TePMOPErynaTopoMm (Mo xo4y Tensno-
HOCWTEnA) YCTaHOBKY LLAPOBOro KpaHa. 3anopHbiid U 3anopHO-PEryrMpyoLLMiA BEHT UM YCTaHOBKM AyOnvpytoLLero Lwa-
POBOro KpaHa He TpebytoT.

8.4. UcnbiTaHWe BHYTPEHHUX CAaHUTaPHO-TEXHUYECKMX CUCTEM

CornacHo Tpebosanuii CI 73.13330.2012 (AkTyanusuposaHHana peaakumsa CHulM 3.05.01-85) no 3aBeplLUeHe MOHT&XKHbIX
pPaboT MOHT&XHBIMX OPraHU3aLMAMK A0SPKHbI ObITb BbINOSHEHbI UCTbITAHWUA CUCTEM OTOMMIEHWA TMAPOCTaTUUECKUM MIU
MaHOMETPUYECKMM METOZOM C COCTaBMIEHMEM aKTa COrfacHO NPUIOKEHUO 1, MHAMBUAYaSIbHbLIE UCMbITAHWA CMOHTU-
pOBaHHOro 060PYAOBAHMSA C COCTABIIEHWEM aKTa COrMTacHO NPUIOXKEHUIO 2; TENNOBOE UCMbITAHWE CUCTEM OTOMMEHNUA Ha
paBHOMEPHBIN MPOrPeB OTOMUTENLHBLIX NPUBOPOB.

McnbiTaHnA A0MKHBI NPOM3BOAMTLCA 0 Ha4Yasia oTAENOUHbIX PpadoT.

UcnbiaHna ruapoc /@ m4YyecKkum Me To40M (BOAOH)CHUC TeM O ToNIeHHs, TernsiocHabMeHns,
TensioreHepa TopoB U BoJOHarpesa 1TesieH JOSIHHbI MPOonU3BOAH TobCA MPU MOJSIOMH TeSIbHOH
TemnepaType B NoMeLyeHHAX 34aHHA, a CUC TeM X0JI04HOIro U ropAa4Yero Bo4oCHabeHUs,
KaHann3ayun u BoJIOC TOKOB - fpu Temnepa type He Huxwe 278 K (5 °C). Temnepa 1ypa BoAbl
AosKHa 661> TaKkme He Huwe 278 K (5 °C).

8.4.1 VicnbiTaH1e BOAAHBIX CUCTEM OTOMSIEHMUS, TeNocHatKeHUA JO/KHO NPOU3BOAMTLCA NPU OTKIOUEHHOM Tensnore-
HepaTope (KOTNe) ¥ pacLUMPUTENBHBIX COCYAax rMapocTaTMieckuM MeToA0M JaBneHneM, paBHbiM 1,5 paboyero aaene-
HWA, HO He MeHee 0,2 MIa (2 Krc/cM ) B camMOn HUXHEN TOUKE CUCTEMBI.

CucTema NpusHaeTcA Bbiaep KaBLLIe UCMbITaHWe, eCliM B TeUeHUe 5 MUH HaxoXAeHUA ee noJ NpoOHLIM AaBNEHUEM:

= nazeHuve aAaeneHuA He npesbicuT 0,02 MlMa (0,2 kre/cm );
m OTCYTCTBYIOT TE€UM B CBAPHbIX LLBAX, Tpydax, pe3uboBbiX COEAMHEHUSX, apMaType U paavaTopax.

BenvuvHa npoéHoro AaBrneHnd, npu ruapoctarmyeckoM MeToade UcnbiTaHuA, /13 CUCTEM OTOIMeHUA, He A0JDKHa NpeBbl-
LaTb npeaensHoro (I'IpOéHOFO) AaBrneHnAa yid yCTaHOBMEHHbIX B CUCTEME paanuaTopoB. MaHOMeTpVIl-IeCKMe MCMNbITAHUA CUCTE-
Mbl BHYTPEHHEro Xosio4Horo 1 ropadvero BOZOCHABXEHMA cnenyet NnpouseoanTb B CJ'IGLI,YI-OLLl,eﬁ nocnenoBaresibHOCTMU:

® CMCTEMy 3arnosiHUTb BO3yXOM MPOBHLIM M3BbITouHbIM AaeneHuem 0,15 MIMa (1,5 krc/cwm );

= NPy 0BHapyXeHWK Aed EKTOB MOHTaXa Ha CrlyX CIieayeT CHU3UTL AaBreHue A0 aTMOCE epHOro M YCTPaHUTb
Aed exThl;

= 3aTeM CMCTEMYy 3anosH1Tb Bo3ayxom AaeneHuem 0,1 MIMa (1 krc/cm ), Bolaepats ee noa NpobHbIM JaBneHem B
TeyeHve 5 MuH.

CucTema NpusHaeTcs BblAep)KaBLlen UCTbITaHWe, eC/v NPU HaXoXAeHWW ee ol NPOoOBHbIM AaBneHeM naaeHve aaene-
HWA He npesbicuT 0,01 MIMa (0,1 krc/cm ).
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9.1 CxeMbl NOAKJIHIOYEHHUA K CUCTEMAM OTOMNJIEHUSA

MOHTaX W MOAKMOUEHWE OTOMUTENBHBLIX MPUOOPOB NPOLECC BaXKHLIA U OTBETCTBEHHbLIA, MO3TOMY OT TOro, Kak OyayTt
BbINOJIHEHb! PabOTbI, HANPAMYIO 3aBUCUT YIOT Y MUKPOKITMMAT B MOMELLIEHMSX.
CxeMbl NOJK/IIOYEHWS paamMaTopa CyLLECTBYET HECKOSBKO THMOB. [pUMeHAETCH Kaxkaana U3 HUX B 3aBUCUMOCTM OT CXEMb
OTOMUTENBHOM CETU M 0COBEHHOCTEW MoAeNM KOHKPETHOro paaratopa. MprcoeaMHeH1e TenonpoBoA0B K OTOMNUTENb-
HbIM Np1BopamM MOXXeT ObITb 0IHOCTOPOHHEE (C OAHOM CTOPOHBI) M Pa3HOCTOPOHHEE (C NPOTHUBOMOSIOXKHLIX CTOPOH pa-
anaropa). Tunbl ¥ onMcaHWe BO3MOXHbIX NOAK/OUEHUI NPeACTaBNeHbl HUXe.

1 lnaroHanbHoe (NepeKpecTHOE) NoAKIoYeHHe

P OO ’JUQL‘M’
EESmaEsEsssEsasss=s: MoaknoueHne no anaroHany. Camblit 3¢ G eKTUBHBI CNOCoB, NPU KOTOPOM
MPOUCXOANT MaKCUMarlbHOE NOTpeBrieHne TENmoBo SHEPr UK OT TENOHOCH-
Tensa. HeocTaTok B OTCYTCTBUM BO3MOXHOCTHM M3MEHEHNSA KOMMUECTBA CeK-
UMk paguaropa.
| | e
2. Mpamoe (60KOBOE) NOAKIIIOUEHHE
= LT
T Taoke BuroaHbM cunTaeTcs npAMoe (OIHOCTOPOHHee NOAKIoYEHME). JJOCTOMHCTBO
3TOM CXeMbl — PaaMaTop OTOMSIEHNUA BLIIAET CBOK HOMMHASTBHYHO MOLLIHOCTb.
P = 1

Tennootagava cornacHo Hopve EN 442

3. OgHOTpyOHOE NoacoeAMHEHUE
=4 A AR AR

J‘tj‘t—l‘t j‘t—:::: ZJL OﬂHOpréHOG NoAKNKYEeHUe paamaTtopoB XXenartesibHO He UCNOob30BaTh. Tok BoAbl npu
TakOM COeAVHEeHUU NMPaKTUYEeCKU OTCYTCTBYET. HarpeB paavartopa ocyLlecTBnAaeTcA
TOJSBKO NULLB 38 CUET TennonpoBoAHOCTH camou XUOKOCTMU.

e

OaHoTpyBHOE NoACOeanHEHHE:
notepu no Tensiootaade D—24%

I'Iapannenbl-loe U nocnenoeartesibHoe NnogxsitoyeHne paguaTtopoB

MapannenbHoe nNoaKnoYeHWe paauaTopoB K J:I.ByXprGHOI;I cucrTeme oTonneHua
C NonyTHbIM ABUX EHWeM TenJIoHOCUTenA

]

I W T
-

IMpu TaKoM CXeMe MOXHO MOKHoUYaTh HEOr paHUYEHHOe KOSMUYECTBO paanaTopoB pasHbIX TUNOB 6e3 NPUMEHEHMS
6araHCUPOBOYHbIX BEHTUIIEN.

Sae

—->
—->



9. CMOCOE bl MOAKIIKOYEHWA paanatopos

ﬂapanneanoe nogxnoyeHne paguaTopoB K J:I.ByXpr6HOI71 cUucrtemMme oTonneHua
C NnonyTHbIM ABUXKEHUEeM TenJIoHOCUTend.
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Ecrm kommuecTBo cexkumm paanaropa npesbillaeT D, 10 ero TennooTaava PE3KO yXyaALlaeTcA; no6aBreHne I0NoHUTENb-
HOW 6aTapeM Jlydlle npomM3BoanTb, UCNOJb3YA CXeMy C nocneaoBaresibHbIM No AKSHOYEHUEM.

Bo3MOMHO TaK#e KOMOMHUPOBaHHe 3 X CXeM, Te. M0CJie40Ba TeJlbHoe BKIIoUYeHHe pagna TopoB
B OHOV KOMHa Te U napannesnibHoe B APYroH.

B kBapTUpax 06bMHO CYLLECTBYHOT ABa BUAA CUCTEM OTOMNJIEHNUS: OAHOTPYOHas cucTema oTonneHus u asyxTpy6Has. Cxe-
Mbl MOKBApPTMPHOM Pa3BOAKM MPEACTaBNeHbl Ha PUCYHKe 9.

PucyHok 9. CxeMbl NOKBapTUPHOW pa3BOAKU
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OnHoTpy6Has cuctema JByxTpy6Hana cuctema

2005, npn Temnepa TypHoM Hanope At = 70 °C U pacxose TernsioHOCH Tesif Yepes O ToMNMU TesibHbIk

n 3HayeHHA HOMHHaNIbHOIO 10 TOKa AJ1A paAna TopoB O ToNIeHHUA nosiydeHbl cornacHo FOCT 31311-
npubop an = 0,1 Kr/c (360 Kr/4). laHHble 3HaYeHHA aK TyasibHbl And cxem 1 U 2.
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9.2. NMpumepbl 06BA3KK pagnaTopoB Ha 6ase obopyaosaHua Royal Thermo

9.2.1 Cxema 0gHOTPYOHOM cUCTeMbl OTOoNsNeHUA. BoKoBoe noaknoueHre

1
575 B — r— 71—
9 10
16 ::{:> OO0
8
L 3
6 54
011
Ne H nmeHoB Hue ApTukyn lMpoussoaunTens Kon-Bo
P on Top nromuHneBbIn/
1 BUMET NANNECKT CEKLIOHHBI Tun v mogenb No p cyety Royal Thermo 1wt
BeHTunb pyyHOil perynpoBku
2 npAMoii 3/4" RTO 50.004 Royal Thermo 1wt
Kp Hw posblit Royal Thermo
3 OPTIMAL 3/4" HF RTO 07.099 Royal Thermo 1wt
lMpecc-BTYNK AnA YHUBEPC NbHOW
4 MET NNOMONMMEpHON Tpy6bl 20 RTE 20.001 Royal Thermo 6wr
Mpecc-BTYNK ANA YHUBEPC NbHO
5 MET ANIONOAUMEPHO TpyGbl 16 RTE 16.001 Royal Thermo 2w
6 TpoiHuk 90° 20x20x20 RTE 20.006 Royal Thermo 2wr
Tpy6 meT nnononumepH f y
7 PE-Xb/AI/PE-Xb 16x2.7 RTE70.016 Royal Thermo b in ¢
Tpy6 MeT nnononumepH A
8 PE-Xb/Al/PE-Xb 20x3.3 RTE 70.020 Royal Thermo Mo p cuery
B KOMM/IeKTe
9 Kp HM esckoro K MPUCOGTMHATENLHOMY H 60pY Royal Thermo 1wt
lMpucoennHUTENbHbIN H 60p
10 Royal Thermo 3/4" RTO03 Royal Thermo [nA MOHT X p ou Top
11 KOMMneKT KPOHIITENHOB il Royal Thermo [nAa MOHT X p au Top

KpenneHus




9. CMOCOE bl MOAKIIKOYEHWA paanatopos

9.2.2. Cxema 0gHOTPYOHOI cUCTeMbl OToNsNeHUA. HuKHee nogknoueHue

“H

2

54% 3 45
6 Q%EU:G

= =>

Ne H vmeHoB Hue ApTukyn lMpoussoaunTens Kon-Bo

P on Top nromuHneBbIn/

1 BUMET NANNECKT CEKLIOHHBI Tun v mogenb No p cyety Royal Thermo 1wt

p  Bestans pysvoperymuposiy RT0 50,004 Royal Thermo fur

3 Kp H L(UJPPI'CI)I\B/IbA”I/l_ i;l%ng]I'_hermo RTO 07.099 Royal Thermo 1wt

4 C°eﬂ“”e;evc'igg;“”2%ig/2.. PYXHOM RTE 20.004 Royal Thermo 2wt

5 ”ﬁeeic'nfgﬁgnd‘nﬂé'py&”ms?ﬁ;sﬂf’é’f?“ RTE 20.001 Royal Thermo 2wt

6 Tp%%.x“ﬂff/h /J;”E?;'(%”;()Mxeg g A RTE 70.020 Royal Thermo Mo p cuery

7 Kp HM esckoro b HpMCOGJ:?VIﬁ?/I'\'I,!gJ{I]::I)eMy H 6opy Royal Thermo 1w

8 npmggﬁ;**m:{:ﬁg%‘;"lﬂ 6op RTO3 Royal Thermo [InA MOHT X p ou Top
9 KomnnekT KpoHLW TenHOB B3 Bucumoctu Royal Thermo [nA MOHT X p ou Top

OT TUN KpenneHua
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9.2.3. Cxema gBYXTpYyOHOM cUCTeMbl OTOoNNeHUA. MoaknoueHne U3 CTEHbL.
ABTOMaTH4ecKoe perynupoBaHue.

4
I N N S B N B 5
6 C 6L
7 | )
68 6 ﬂ
z |
686
Ne H nvmeHoB Hue ApTukyn MponssoauTenb Kon-Bo
1 P ﬂTM nT10|/1‘3| egr;?/l'\;McHeﬁabcl)mmMe- Tun 1 mogenb No p cyery Royal Thermo 1wt
g Benmane Tepmocr Tuseci RTE 50.015 Royal Thermo fur
3 TepMOronosk XUAKOCTH A RTE 50.030 Royal Thermo 1wt
4 BeHtunb '}mﬁ’og HYI0 TORBORKY RT050.007 Royal Thermo 1w
5 Coeﬂ““e;g'sebggg“ﬁ%i%g" PYXHO RTE 16.005 Royal Thermo 2wt
[Mpecc-BTYyNK [ONA YHWBEPC NbHOM
6 MET NNONONMMEpHON TpyGbl 16 RTE 16.001 Royal Thermo 8wr
7 Thy6 %&Tp‘l?ggn)?mgfg F} A PE RTE70.016 Royal Thermo Mop cuery
8 TponHuk 90° 16x16x16 RTE 16.007 Royal Thermo 2WT
B KOMM/EKTE K NPUCOEANHMUTENMb-
9 Kp HM esckoro HOMY H 60Dy Royal Thermo 1w
10 MMpucoeanHuTenbHelid H 6op 1/2" RT02 Royal Thermo [nA MOHT X p au Top
11 KOMINEKT H CTeHHbIX perynupye- RT04 Royal Thermo 1KOMNM. H K XAble 4 cexynu

MbIX KPOHLITENHOB




9. CMOCOE bl MOAKIIKOYEHWA paanatopos

9.2.4. Cxema gByXTpy6HOM CUCTEMbl OTONNEeHUA. BOKoBoe noaxntoueHue. ABToMaTHUecKoe
perynupoBaHue

4
6 7 7
| [
7L
s 5
|| /
7 87 7 10
[l /
7 8 7
Ne H vmeHoB Hue ApTukyn lMpoussoaunTens Kon-Bo
P on Top nromuHneBbIn/
1 BUMET NANNECKT CEKLIOHHBI Tun v mogenb No p cyety Royal Thermo 1wt
BeHTUnb TepMOCT TUYECKUI
2 npAMOi 1/2" RTE50.013 Royal Thermo 1wt
3 TepMOronosk XWAKOCTH A RTE 50.030 Royal Thermo 1wt
BeHTunb H 06p THYHO NOABOAKY
4 yroBoii 1/2" RTO 50.007 Royal Thermo 1wt
CoenyHEHME NPAMOE C H PYXHOI
5 De3bBoii 16 1/2" RTE 16.005 Royal Thermo 2wr
6 Yronok Coqui%e”b"'bm 90° RTE 16.009 Royal Thermo 2WT
lMpecc-BTYNK AnA YHUBEPC NbHOM
7 MET NNOMONMMEpHON TpyGbl 16 RTE 16.001 Royal Thermo 12 wr
8 TpoiHuk 90° 16x16x16 RTE 16.007 Royal Thermo 2wt
B KOMIIEKTe
9 Kp HM esckoro K MPUCOGMHATENLHOMY H 6OpY Royal Thermo 1wr
Tpy6 Met nnononumepH f
10 PE-Xb/Al/PE-Xb 16x2.7 RTE70.016 Royal Thermo Mo p cuety
[MpncoennHNTENbHBI H 6op
1 Royal Thermo 1/2" RT02 Royal Thermo Ona moHT X p on TOp
12 KomnnekT KpoHW TernHoB B3 BucumocTu Royal Thermo LOna MOHT X p an TOp

OT TUN KpenneHua
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9.2.5. Cxema ABYXTPYOHO#H CUCTEeMbl OTONNEHUA. HUiHee nogkntoueHre

3
| 55 g
4 5
8
8 II5
575
Ne H nmeHoB Hue ApTukyn lMpoussoaunTens Kon-Bo
1 614;egmngﬁgecifyg:rjﬁgm{bl171 Tun v mogenb No p cyety Royal Thermo 1wt
p  Benmane pyeol perymuposic RT050.003 Royal Thermo fur
3 Beruni Hyl_?ggo;“%'/g.nomoﬂ'(y RTO 50.007 Royal Thermo 1wt
4 C°e““”eg‘ev\lig§g“q%‘iﬁ 5 PyKHON RTE 16.005 Royal Thermo 2wt
5 ”fn‘faﬁc}]mgnmg&%"‘;%%gr:‘gﬂ RTE 16.001 Royal Thermo 12wt
6 Yronok Coqui%e”b"'bm 90° RTE 16.009 Royal Thermo 2WT
7 TpoiHuk 90° 16x16x16 RTE 16.007 Royal Thermo 2wr
g TRYC dlet motonuvepk A RTE 70.016 Royal Thermo Mop cuery
9 Kp HM esckoro p npmcoeiwﬁmgﬁsﬂ)elwy H 6opy Royal Thermo 1wr
10 npmgg%”mg&:g"ﬁ; 6op RT02 Royal Thermo [nA MOHT X p ou Top
11 KomnnekT KpoHW TenHOB B3 Bucumoctu Royal Thermo [nA MOHT X p ou Top

OT TUN KpenneHua
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9.2.6. CxeMa ropu3oHTanbHO1 ABYXTPYOHOW CUCTEMbl OTOMNEHHUA. [luaroHanbHoe
noakntoueHue. PyuyHoe perynupoBaHue

3

ek

7
] 6 6 5
6
6 4
| = ?
6 0T
!z |
686
Ne H vmeHoB Hue ApTukyn lMpoussoaunTens Kon-Bo
P on Top nromuHneBbIn/
1 BUMET NANNECKT CEKLIOHHBI Tun v mogenb No p cyety Royal Thermo 1wt
B komnnekte
2 Kp HM esckoro K NPUCOSTMHNTENLHOMY H 60pY Royal Thermo 1wt
BeHTWb pyyHON perynupoBku
3 npAMOit 3/4" RTO 50.004 Royal Thermo 1wt
Tpy6 MmeT nnononumepH A
4 PE-Xb/Al/PE-Xb 20x3.3 RTE 70.020 Royal Thermo Mo p cuery
5 YronoK coemuTEnbHeli 90° RTE 20.010 Royal Thermo 2w
20x20
[Mpecc-BTYyNK [ONA YHUBEPC NbHOM
MeT MNOMOAUMEDHOH TpyGbl 20 RTE 20.001 Royal Thermo 12 wr
BeHTunb H 06p THYH NOABOAKY
7 Y080/t 3/4" RTO 50.006 Royal Thermo 1wt
8 TponHnk 90° 20x20x20 RTE 20.006 Royal Thermo 2w
CoenunHeHne MPAMOE C H PYXHO [na npucoenunnennsa Tpy6
9 De3bBoii 20 3/4" RTE 20.004 Royal Thermo K pM Type
MMpncoeanHUTENbHBIA H 6op
10 Royal Thermo 3/4" RT03 Royal Thermo [nA MOHT X p Ou Top
11 KoMMneKT KpOHLITENHOB B3 BucumocTy Royal Thermo InA MOHT X p ou TOp

OT TMN KpenneHua
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s npaeuibHOM M HaAeHoOM ycTaHoBKM paanatopos Royal Thermo Heo6xoAMMO MCNoNb30BaThb ¢ MPMEHHbIE KOMMJEK-
TyloLLWMe, NpeAcTaBneHHble B Tabnuue 12.

Tabnuuya 2. KomnnekTyowue AnA MOHTaKa antoMUHUEBbIX M BumeTannuueckux paguatopos Royal Thermo

11306p xeHue ApTukyn H umeHoB Hue KomnnexTHOCTb

Ik 1/2"-4 wr.

RT02 MpUCOEAUHNTENbHBIA H 6OP [lpokn Ak - 4 WT.

" 3 mywk —1wr.
Royal Thermo 1/2 BosmyxooTtBoauMK — 1 WT.

Kntou onsa Bo3nyxootBoguuk — 1 W,

Ik 3/4"-4 wr.

RT03 [MprcoennHNTENbHLI H 6op pokn Ak — 4 wr.

! 3 rywk -1 wr.
Royal Thermo 3/4 Boagyxo0TBOAYMK — 1 WT.

Krtoy anA Bo3nyxooTBOAYMK — 1 WT.

[k 1/2"-4 wr.

Mpokn oK —4 wr.

3 mywk -1 wr.

BosmyxooTtBoaunK — 1 WT.

Kntou onA Bo3OyxooTBOAYMK — 1 WT.

. H 60p npucoennHUTENbHbIA
RT02-1 Royal Thermo 1/2" yepHbii

Ik 3/4"-4 wrT.

Mpokn oK —4 wr.

3 rywk -1 wr.

Bo3nyxooTBOAYMK — 1 WT.

Krtoy anA Bo3nyxooTBOAYMK — 1 WT.

lMpucoeanmHNTENbHBIR H 60p
RT03-1 Royal Thermo 3/4" YepHbiit




D.KOMTITIEKTYHOWMWE k pagnatopam

Tabnuuya 2. MpoaonmkeHue

11306p xeHne ApTukyn

H nmeHoB Hue

KomnnekTHOCTb

KOMNneKT H CTEHHbIX perynupyemblx

KpoHLTeNH perynupyemblit — 2 .
Wypyn —4 wr.

¢ nrobenammn 9,2x230 mm

RT04 KpoHwTeitHos Royal Thermo [robenb — 4 wr.
BuHT perynupyrownin — 2 wr.
KOomMnnekT HKepHbIX KPOHLITENHOB Cr NbHOM WTLIPEBON KPOHLUTEIH
RT06 c nrobenamu 7,2x170 mm (6enbiir) (hOPMOB  HHBIA.
RT06-01 In metp-7,2 MM, anmH = 170 mMm.
KomnnekT HKEpHbIX KPOHLUITEHOB YKOMNNEKTOB H NA CTUKOBbIM
c nrobenamu 7,2x170 Mm (YepHbIn) atobenem 10x75 mm.
Cr NbHOM WTbIPEBON KPOHLUTEH
. (hOpMOB HHbIN 6€enoro UBer .
RT08 KoMnneKkT HKepHbIX KPOHLITEItHOB L1 MeTp — 9,2 MM, AHH - 230 MM,

YKOMMNEKTOB H Ml CTUKOBbIM
nrobenem 10x75 mMm.

A

Mpokn ok pemoHTH A Royal Thermo

(6en A)

Mpokn oK [nA BTOPUYHOIA Neperpyn-
MAPOBKN CEKLMA P AN Top .
Byn koke 10 wr.
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Tabnuuya 2. MpoaonmkeHue

11306p xeHne ApTukyn

H nmeHoB Hue

KomnnekTHOCTb

r[l; ] RT05

H nonbHbIA perynupyemblin KPOHLLTEtH
Royal Thermo

KpoHLTeiH perynupyemsiii
H NOMbHbINA — 2 WT.

Wypyn —4 wr.

[robenb — 4 wr.

BWHT perynupytowmun — 2 wr.

KoMnneKT KpOHLTENHOB YroBbIX ANA

YHUBEPC NbHbIIA YINIOBON KPOHLLTEH

AT p 04 TOp OTOMMeHud 6enoro yser —2 wWT.
Kntou anf neperpynnupoBku a
RT09 D an Top Knrou - 1 wr.
Kntou ana npobokK, nepexogHnKoB
1 BO3[YXOOTBOAYMKOB
RT10 Koy MOHT HbI HENNOHOBBIN P 3mepbl pUTUHIOB 1 BO3OYX00TBOS-

UMKOB «Mod KNHoY» — 42, 32, 22 MM.
Kon-so — 1 wr.
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111 3anopHana apmaTypa

B cryuae TexHMueckoro o6Cny)KMBaHWS MM 3aMeHbl pagvatopa, HeoOXoaMMOo MMETb BO3MOXHOCTb CHATENPUOOP, He
CnvBanA Npv 3TOM cucTeMy. 3TO peannayeTca NPOCTO: Ha NOABOASALLEH M oTBOAsALLEH Tpyde (Ha nodauye 1 «obpatke») ycTa-
HaBn“BaeTCA 3anopHan apmMarypa.

3anopHas apmarypa umMeeT Asa padoumx NOOXKEHUS: NMOMHOCTHO OTKPBITO M MOSTHOCTHHO 3aKPLITO. B OTKPBITOM nonoxe-
HUM NPaKTUYECKU HE MELLIAIOT TEMMOHOCUTENO (MMEHOT HU3KOE rMapaBiMyeckoe CONPOTUBIEHHUE), a B NMOSIOKEHUN «3aKpbl-
TO» NOJIHOCTHHO Er0 OTCEKAOT. Yallle Bcero AnA BeINOSHEHWA 3TOM 33/ia4M Ha paavaTopbl CTaBAT KpaHbiuaposble. OueHb
yOOBHO MCMOML30BaTh KPaH LLIAPOoBLIA CO CrOHOM (HaKWAHOM raikoM). Hanmume nonycroHa no3sonaeT Nerko MoHTMPOBaTh
W JEMOHTMPOBATbL PaanMaTop B CUCTEME OTOMSIEHHA.

M oHTaX U TeXHU4YecKoe OéCﬂy)KMBaHMe

= KpaH wapoBkiii MOXET MOHTMPOBATLCH B /F0O0M MOHTKHOM MOSOXEHNUM.

m Bcooteetcteum ¢ MOCT 12.2.063 n.3.10, M3zenue He JOSPKHO UCMBITLIBATL HArpy3oK OT TpyGonpoBsoda (M3rub, cxarue,
pacTHKEHUE, KpydeHWe, NepeKoCk!, BUOpaLms, HECOOCHOCTb NaTPyOKoB, HEPABHOMEPHOCTh 3aTKKM Kpenexa). [MNpw
HEOBX0AMMOCTH MPEaYCMOTPETL OMOPbI! UM KOMMEHCATOPbI, CHUXKAIOLLME HarpysKy Ha u3aenve oT Tpybonposoa.

= [py MOHTaXe KpaHa K TpyGonpoBOAY UM OTOMNMUTENBHOMY NPUBOPY NPUCOEAVMHSAETCSH NEPBLIM NaTPyGOoK NOsycroHa.
Mepea MOHTaXKOM HeOBX0AMMO YAOCTOBEPHUTECA B HAJTMUMU M LIENOCTHOCTH YMIIOTHUTENBEHOTO Kosblia. MoHTax
NPOM3BOAMTCA C MOMOLLILIO CMELMUasIbHOr0 CrOHHOIO Kiltova. HakuaHyro raiky nosycroHa nocrie 3aTsKK1 BPYYHYHO
crieflyeT AOBEPHYTL KItouoM He Boree, yem Ha V2 obopoTa.

= Myd TOBbIE COEAMHEHMA AOMMKHBI BbINOSHATECA C UCMOMB30BAHWEM B KAYECTBE YMIIOTHUTESbHBIX MaTepuanios ®YM
(¢ TOPONNACTOBLIA YNNOTHUTENBHBIA MaTepurarn).

= [lpy MOHTaXe M3aenua He AoMNYyCKaeTCA MCMOSb30BaHWE rasoBbIX Ktodel Gornee BTOPOro HoMepa.

= M3zenve JOMKHO SKCMyaTMpOBATLCH NPY AABNEHWM M TEMNEPATYPE, U3MOXEHHBIX B TAONMLE TEXHUUECKUX
XapaKTEPUCTUK.

TexHUUecKHue XapaKTepUCTUKHU WapoBbIX KpaHOB

Ne X p KTepucTuk En. nam. 3H yeHue

1 lepmeTnyHoCTH 3 TBOP Kn cc «A»

2 CpenHuid NOMHBbIA CPOK CryX6bl ner 30

3 CpenHuit nonHebINA pecype LMK IIbI 55000

4 CpenHAA H p 60TK H OTK 3 LMK 25000

5 HoMUH NbHbIE A METPbI AHOUMBI 1/27-3/4”

6  PemoHTOMpMrogHocTh PemMOHTONPUroAeH
KpaH LwapoBsii cepumn Optimal, HI 7 HoMmuH nbHoe 1 Bnewue, PN 6 p(MI)  or16(1,6) no 40 (4,0)
(apr.RTO 07077, RTO 07099) 9 [n n 30H Temnep Typbl p 6oyelt cpedbl °C -30...+150

10 OddeKTMBHbIA an MeTp Kn cc MONHONPOXOOHON

11 Ynp BneHue pyyHoe

12 M KcuM NbHO [OMYCTUMBIA U3rn6 HOL Wi Krem ana V2"~ 35, ana %"- 75

MOMEHT H KOpMyC Kp HOB

—_
w

MpenenbHO-[ONYCTUMbINA KPYTALLUA MO- Hwm ana %'~ 30, ana %’- 40
MEHT MPU MOHT XXE H pPEe3bboBYHO Y CTb

MpenenbHo-AoNyCTUMBINA KPYTALL A MO- Hwm ans ¥2"- 25, ana %" - 28
MEHT MPY MOHT XEH H KUOHYK I iKY

r napasiitHeCKue XapakTepuctuku

3H UYeHWe N0 HOMUH NbHOMY AN METPY
1/27) %H
1 YCNOBH A MPONYCKH A CNOCOBHOCTb, Kv M¥/y ¢ 17,75 44 .4

Nen/n X p KTepucTuk

2 Koad mumeHT mectHoro conpotuenequs KMC, 6/p 0,26 0,14




36 MNAPMATYPA OJ1A NMOAKJIKOHEHUA PAANATOPOB

112 TepmocTaTUUeCKHUe perynaTopsl

TepmocTaTmyeckue yCcTponcTBa yCcTaHaBNMBaOTCA B CUCTEME OTOMNIEHNUA 34aHWUA HENOCPEACTBEHHO Ha OTOMUTENBHOM
npubope, MMbo nepea HUM, Ha Tpybe, NoAaroLLEN B HEro TennoHocuTerb. [ocne ycTaHOBKM TEePMOpErynATOpPOB oTna-
ZiaeT HeoOX0AMMOCTb OTKPbIBATL OKHA ANA PEryrMpoBaHna TeMneparypbl NoMeLLeHusX. Beab B ¢ 0pTOUKy BoineTaeT He
NPOCTO TEeNs0, a TEMO Ha KOTOPOE MNOTPaYeHbl AEHbT U.

Tepmoperynaropkl OyayT NOCTOAHHO NOALEPXKMBATL 3aZaHHyto Temnepatypy. OHW NO3BOMNAIOT PerynMpoBaTb TeMnepa-
TYpy B NOMeLLEHNM B aManasoHe oT 6 °C ao 28 °C Ha »xenaeMoM YPOBHE C TOYHOCTHHO + /-1 °C.

MUcknoyan nofady «3nuLIHero» Tenna oT 0TONUTENbHOro Nprbopa, TEPMOPEryNATOP NpenarcTeyeT

neperpesy NnomeLLleHus, oBecnedvsan B HEM KOMG OPTHYHO Temneparypy Bosayxa. Kpome aToro

TEPMOpPEryNATOPbI NO3BONAOT S3KOHOMUTL A0 40% 3HEpPrvuu, NoTpebnaemoi Ha OToNeHUe 34aHuN,

obecrneynBan CHWKEHWe pacxoda NnoTpednaemMoro aHepProHoOCHTENA.

TaK KaKk NpoLecc TepMOoperyMpoBaH1a NPOTEKaEeT NaBHo, 6e3 NopPOroBbIX BKITKOUEHUI U OTKITHOUYEHUIA, CUCTEMA CTaHO-
BUTCH 3HAYUTENbLHO Gonee 3KOHOMUYHOM U perynupyet cama ceos.

Ina moHTaxa paamaropos Royal Thermo pexomeHayeTcA NPUMEHATb O UPMEHHYHO TEPMOCTAaTUYECKYIO apMaTypy: BeH-
TWM TepmocTatuyeckue (apT. RTE 50.011-015) u TepmocTaruueckyro ronoeky (apT. RTE 50.030) unv TepmMocTaTuyeckyro
rOSI0BKY C BbIHOCHBIM AaTunkoMm (apT. RTE 50.230).

M oHTax TepMoCcTaTu4eCKoro BeHTU A

= TepMoCTaTMUYECKUI BEHTWUITb MOHTUPYETCH TakuM 06pasom, UToOkl B NOCNIEACTBUM TEPMOrosIOBKa HAaXoamach
FOPU3OHTASTLHO.

= MoHTaX BEHTUNA K OTONUTENBHOMY NPMBOPY OCYLLIECTBAETCA Ha NOAatoLLEeN NIMHUKM, MPUYEM HanpaBneHue
ABMXEeHUA TenJIoHoCUTenNnAa A0/MKHO CcoBnaaaTb C HanpasieHneM CTPEeSIKU Ha Kopnyce BEeHTUNA.

= [1py MOHTaXeE BEHTUNA K TPyBoNpoBoAy UM OTONUTENBHOMY NPMOOPY NPUCOeaMHAETCA NepBbIM NaTpyBoK
nonycroHa. MoHTax npon3BoAMTCA C NOMOLLIBIO CneunasibHOro CroHHOr o Ko4a. HaKVI,EI,HYI-O raﬁKy nonycroHa nocne
3aTHKKM BPYYHYIO CrieayeT [OBEPHYTL KIoHoM He Boree, Yem Ha 1/2 obopoTa.

M oHTax TepMOCTaTW-IeCKOﬁ rosioBKk

m TepMOorosnioBxa A0SKHa YCTaHaBIMBaTbCA FOPU3OHTASTBHO (MOPAAOK COrnacHo puc.)

m Yrt00bl yCTaHOBKA TEPMOrOSoBKM Obina Gornee nerkou, nepes MOHTaXKOM HEOOX0AMMO MOBEPHYTb MaxoBHK B
MaKCHUMasIbHO OTKPLITOE NonoxeHue (und pa 5). B aToM NonoxxeHnn HakmaHanA rarka TEpMOrofioBKY JIErKo
HaBMHYMBAETCA HA KOPMYC BEHTUNA.

=N

N

1OTKPYTUTL AEKOPATUBHYHO N1aCTK- 2.BbicTaB1Tb Ha LLKasie TepMOro- 3. Hagetb TepMOrosioBKy Ha
KOBYHO PyYKy C TEPMOCTaTU4ECKO- FIOBKM NMO3ULMIO «5> (LUTOK yBpaH) BEHTUIb U 3adMKCHPOBaTL €€
ro BEHTUSA C NOMOLLIbHO HAKUAHOW I anku
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JInA KOPPEKTHOM paboThl, TEPMOroroBKa He JOSMKHa nonajaTts B 30HY BO3AEHCTBUA NPAMBIX COMHEYHBIX Nydei 1 3aKkpbi-
BaTbCA BKPAHOM MIW LUTOpamMu. [pu OTCYTCTBUM BO3MOXHOCTH COOMOAEHUA aHHbIX TpeBoBaHW1, HEOBX0AMMO YCTaHaB-
NMBATb TEPMOCTATMUYECKYIO FOSIOBKY C BbIHOCHBIM AaTumkoM (apT. RTE 50.230). MNMpumep ycTaHoBkM cMoTpuTe Ha puc. 10.

PucyHok 0. NMpumep ycTaHOBKH
TEpMOCTaTUUYECKON FOSIOBKH
C BbIHOCHbIM AaTUUKOM

Ne X p KTepucTuk En.nam. 3H yeHne

1 H nonuutenb cunboH T nyon
In n 30H perynupoB Hua 0 *

2 Temnep Type C Or +6 (*) mo +28 (5)
M kcum nbHoe p 6ouee

8 O BneHue 6p 10
M KcuMm nbHbIA Nepen A

4 O BNEHWAH BeHTUne 6p 1.0

5 MncTepesnc °C 0,55
M Kkcum nbH A p 60y A 0

6 Temnep Typ TEnnoHocuTenA c 100
[lonyctum A Temnep Typ 0 i

: OKPYX foLLen cpenbl C ot -15 10 +55
HonycTum A npenenbH f

8 BN XHOCTb OKPYX HoLL el % no 85
cpensl

9 lMpucoennHUTENbHBIN P 3Mep M30x1,5
MoLyHOCTb perynmpytoLero

10 3 TBOP B COOTHOLIEHWUK C 09
HOMWH JTbHOW MPOMYCKHOW k
CMOCO6HOCTLHO

11 Bpemsa pe rupos HuA MUH. 24
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TexHUYecKHue XapaKTepUCTuku TepmoctatudeCKux BEHTUJIEH

BeHTunb TepmMocTarnyeckui BeHTunb TepmMocTarnyeckun BeHTunb TepmocTaTuyeckuii
ocesot (apT.RTE50.0B) npamoin (apt. RTE50.0B-04) yrrnoeou (apt. RTE50.01H-01R)

Ne X p KTepucTuk En.nam. 3H yeHne

1 HopM TUBHbIN CPOK CRYX6bl ner 30

2 P 6ouyee o BneHue 6 p 10

3 WcnbiT TenbHOe A BneHue (0NpeccoBoYHOe) 6 p 15

4 M KcuM nbHbIV Nepen O A BAEHWA H BEHTUNe 6p 1,0

5 P 604 A Temnep Typ TennoHocUTENA °C o 110

6 Jonyctim A Temnep Typ OKPYX towei cpeabl °C Or +5 go +55

7 [onycTum A npemenbH A B XHOCTb OKPYX HOWel cpembl % o 80

8 [n n 30H A metpos ycnosHoro npoxoa (Dy) Nioim 1/2", 3/4"

9 P 60y A onuH MM 2,9

10 M KcuM nbHOe cofiepX Hue rmuKona % 50

11 M Kkcum mbHbI p cxof (Mpv nepen ne A BieHun 16 p) n c 1250

12 Pe3bb nod TepmMoronoeky M30x1,5

13 KpyTAWMA MOMEHT H PYUKY MPK PyYHOM PErynnpoB HUM Hwm He 6onee 2

14 LonycTumbiii 3rnb HOLMIA MOMEHT H  KOPMYC BEHTUNA COMN CHO Hu 1/2 - He 6onee 120

rOCT 30815 (n. 8.4.3) 3/4 - He 6onee 180
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113 BeHTUnU pyyHble

BeHTnn Royal Thermo npuMeHsOTCA ANA PYYHOM PEryrMpPOBKU pacxoda TEmnnoHOCHTENA, MPOXOAALLEro Yepes oTonu-
TenbHbIM NPUBOP B CUCTEMAX OTOMIEHUA U XO3ANCTBEHHO-MUTHLEBOr0 BOAOCHAOKEHUA, e aBToMaTUyecKoe ynpaerneHue
He NpeaycMOTPEHO NPOEKTOM.

BeHTUNM Takxke No3BonAoT NOMHOCTHIO OTKIHOYATh PaauaTop M AEMOHTUPOBAThL €ro Ha CTaanu OTAENOYHbIX PadoT.

M oHTaX pyuYHbIX BeHTUNEN

BeHTMM MOryT ycTaHaBMBaThLCA B S0O60M MOHTKHOM MOSOXKEHWH

= B KauecTBe ynnoTHUTENbHBIX MaTepuanoB HeobxoaMMo NpuMeHATb ®YM (¢ ToponnacToBbIM YNOTHUTENbHBIA
marepuan)

= [Npu MOHTaXe BEHTUNA K TPyOONpoBOAy UM OTONUTENLHOMY NPUBOPY NPUCOEaMHAETCA NePBLIM NaTpPyOoK
nonycroHa. Mepea MOHTaXOM HEOBX0AMMO YAOCTOBEPUTECA B HASIMUMM M LIENIOCTHOCTH YMNIOTHUTENBHOrO KorbLa.
MOHTaX NPOW3BOAMTCS C MOMOLLBIO CMeUMaribHOro CrOHHOTO Kitoua. HakuaHyto raiiky nosnycroHa nocrne 3atskKu
BPYYHYtO CrieayeT [AOBepHYThb KitodoMm He Bonee, Yyem Ha 1/2 obopoTa.

TexHUYecKHe XapaKTepUCTUKU pyyHblie BEHTUITU

BeHTunm pyyHon BeHTnnm pyyHon BeHTnrm 3anopHble Ha BeHTnm 3anopHble Ha
perynMpoBKU yrioBble peryrMpoBKKU NpAMble 006paTHyto MOABOKY YrioBble  06paTHyto MOABOAKY NPAMbIE
(apT.RTO 50.001002) (apT.RTO 50.003-004) (apt.RTO 50.005-006) (apT.RTO 007-008)

Ne X p KTEpUCTUK En.nam. 3H yeHue

1 Hopm TUBHbIN CPOK CRYXObI ner 25

2 MWHUM NbHBIA pecype UMKnbl 2500

3 Hp 6otk H OTK 3 LMK bl 1200

4 M kcum nbH A p 604 A Temnep Typ TEMIOHOCUTENA °C 120

5 Kp TKOCpOUYH f Temnep Typ TennoHocuTena °C 130

6 M Kcum nbHoe p 6oyee A BneHue 6 p 10

7 P 6oune n p metpel npu p 60TeH N pe 0,56 p/110°C

8 lMpenenbl TeMnep Typbl OKPYX oW el cpembl °C +5...+45

9 [lonycTm A BN XHOCTb OKPY)X HOL|el cpembl % 80

10 P 2xou yepes 3 KpbITbIA K M H MW P 3HOCTU A BReHWiA 16 p, 0-5

cM¥/MuH
11 M KcuM nbH A Temnep Typ Pyyku °C +40
12 KpyTALWA MOMEHT H PYYKY BEHTUNA Hwm He 6onee 2,0

KonunyectBo 060p0oTOB PyuKM OT MONOXEHNA «3 KPbITO» [0 NOMO-

XXEHUA « OTKPbITO» wT. 4

13




P.OCHOBHbIE TPEBOBAHWA no akcnnyarauuu

40 paanaTopoB

2.1 O6wue TpeboBaHUA

12.11 MNpoeKTMpOoBaHWE, MOHTAX W SKCTyaTauua CUCTEMbI OTOMMIEHUA JOMDKHBI OCYLLECTBIATECA COrnacHo TpedoBaHwi
TY, TOCT 31311-2005, CI'60.13330.2012 (akTyanuaunposaHHasa sepcusa CHull 41-01-2003), n CI1 73.13330.2012 «BHyTpeHH1e
CaHWUTapHO-TEXHUYECKME CUCTEMbI 34aHNI» (aKTyarmaupoBaHHaa peaakuma CHulT 3.05.01-85) n CO 153-34.20.501-2003
{lpaBnna TEXHUYECKOW IKCNIyaTaummn IMEKTPUYECKMX CTaHUMM K ceTen PD» 1 cornacoBbiBaTbCA C IKCMITyaTUPYHOLLEH
opraHusauveit. PagvaTopbl B TeUeHUM BCEro nepuoza aKCnsyaraumm LOSkHbI ObITb 3anonHeHb! TEMNNIOHOCHUTENeM, OTBeYa-
toLem TpebosaHua n.10.2 MOCT 31311-2005. HopmaTueHble TpeboBaH s ykasaHbl B Tabruue.

Ta6nm.|a .. HOpMaTMBHbIe Tpe6osaHm1 no NPOEeKTUPOBaAHUIO U AKCNJTyaTaluun OTONUTEJIbHbIX I1p|460pOB

|"|\;T'| Tpe6os HuA WcTouHnk
HOMWUH NbHbIN TENNOBOW NOTOK OTOMMTENbHOrO NPUM6OP HE CNENyeT MPUHUM Tb MEHbLIE YeM H
5% wnn H 60 Bt Tpebyemoro no p cuery.
1 HOMWH nbHbIV TENOBON NOTOK OTONUTENLHOrO NPUBOP [ONYCK E€TCA MPUHAM Tb HOMbLIE TPE- n. 3.47.
6yemMoro no p cyety, Ho He 6onee 15% ana Npu6OPOB C BTOM TUYECKUMI TEPMOPErYNATOP MMU. CHuIM 2.04.05-91*
[Mpn p cyete oTONUTENLHLIX NPUOOPOB Cneayer yunTeiB Tb 90% TENNoBOro NOTOK , MOCTYM o-
LLiero npw OTKPbITON NPOKA [Ke OT TPYyHONpPOBOLOB CUCTEMbI OTOMMEHNA B MOMELLEHIE.
PexomeHpyeTcA NpUMeHATb [BYXTPYOHbIE CUCTEMbI OTOMNEHMA. B MOST XHbIX TPYOHBLIX P 3BOA-
5 K X PEKOMEHAYETCA MPUMEHATD! n.7.22
- «JIy4eBYHO» CXEMY C LIEHTP NIbHO P CMOMOXEHHbLIMMU MOA HOWUM 1 06p THBIM KONNEKTOP MU; Crn 31-106-2002
- MOMYTHYHO ABYXTPYOHYHO CXEMY C P 3BOAKON MO NMEPUMETPY AOM .
[na otonuTenbHbIX NPM6OPOB 1 TPYHONPOBOLOB B AETCKMX AOLIKONbHBIX MOMELLEHUAX, NeCT- n. 3.48.
3 HWYHBIX KNETK X 1 BECTMBHONAX AETCKNX AOWKOMbHBIX YUPEXOEeHWiA CneayeT npeaycM Tpus Tb CHuM 2.04.05-91*
3 WKUTHbIE Orp XAEHWA [A OTONUTENbHbIX MPUBOPOB W TEMNOBYH N30NALMIO TPYBONPOBOMOB. Cr60.13330.2012
B cootBetcTBUM € TpeboB HuAmMM TOCT P 52134: Temnep Typy TENNOHOCUTENA ANA CUCTEM
BHYTPEHHEr0 TENNOCH 6XEHWA B XMIbIX 1 06LYECTBEHHBIX 30 HUAX CNeayeT MPUHAM Tb, K K
np Buno, He 6onee 95 °C. B cuctem X BOGAHOTO OTOMMEHMA C TPYHONPOBOA MM 13 MONUMEPHbIX
4 M Tepu NOB N P METPbl TEMNOHOCUTENA (TEMNEP TYp , A BEHUE) He AOMKHbI MPeBbIL Tb FOCT P 52134
90°Cwn 1,0 MMM, T KXe AOMYCTUMbIX 3H YEHUI ANA YCT HOBMEHHOTO KN CC 3KCMAY T L
TPYy6 ¥ PUTUHIOB MAN P BOYEro A BNEHUA 1 TEMNEP TYPHBIX PEXMUMOB, YK 3 HHbIX B JOKYMEH-
T UMM NpeanpuATUIA-N3roTOBUTENEN.
[na Xubix MHOrOKB PTUPHBIX, 061 €CTBEHHbIX, OMUHUCTP TUBHO-6bITOBbIX 11 MPON3BOLNCTBEH-
5 HbIX 30 HWIA CPOK CNYXObl OTONMUTENbHBIX NPUBOPOB U 06OPYNOB HWUA [OMKEH BbITh HE MeHee Cr73.13330.2012
15 net, Tpy60nNpoBOAOB — He MeHee 25 ner.
OronutenbHble Npubopsl CRemyeT p 3Mely Tb NOA CBETOBLIMW NMPOEM MM B MeCT X, OCTYn-
HbIX AnA OCMOTP , PEMOHT M 0YUCTKU. [nHY OTONUTENBHOro Npubop  creayer onpenendarb CHwI2.04.05-91*
6 p CYETOM U NMPUHUM Tb He MeHee 75% ANWHbI CBETOBOrO NPOeM (OKH ) B 6OMBHUL X, HETCKUX Cn60.13330.2012
OOLIKONbHBIX YYPEXAEHUAX, WKOM X, AOM X ANA NPECT PenbiX MHB NNOoB 1 50% — B XUMbIX
1 06 ECTBEHHBIX 31 HUAX.
[MoaBOAKM K OTOMUTENbHLIM MPKUbop M npu AnuHe 6onee 1500 MM AOMKHLI UMETH AOMOMHU-
/ TeNnLHOE KperyeHue. rOCT 31311-2005
YKNOHbI MOABOAOK K OTOMUTENbHLIM NPUBOP M Crenyer BbINoNHATL 0T 5 40 10 MM H - AnUHY
8 noABOAKM B CTOPOHY ABWMXeHWA TennoHocuTena. Mpu onnHe noasoaky 4o 500 MM yKnoH Tpy6 Cr73.13330.2012
BbIMOMNHATL HE crenyer
H otonutenbHble npubopbl CeayeT YCT H BAMB Tb PETYNVUPYHOW YO PM Typy. B xunbix
1 061 ECTBEHHBIX 3[1 HUAX Y OTOMUTENbLHBIX NPUOOPOB CRenyeT, K K Np BWIO, YCT H BAUB Tb
BTOM TWUYECKME TePMOPErynATopbl. ABTOM TUYECKME TEPMOPErynATOpbl AOMYCK ETCA He n. 3.59*
9 YCT H BAMB Tb NPU TEXHNYECKOM 0BOCHOB HWUW. [pn NPUMEHEHNM JeKOp TUBHBIX 9KP HOB MO CHuM 2.04.05-91*
6.4.6 TepMOperynATopb! JOMKHbLI MMETb TEPMOrOI0BKY C BbIHOCHBIM [ TYAKOM. Cn73.13330.2012
B nomelweHnax, roe MMEETCA on CHOCTb 3 Mep3 HWUA TENIIOHOCUTENA, PETYNNpYyroW A pM Typ
Yy OTONUTENbHbIX MPUBOPOB AOMKH ObITb 3 LYWILEH OT €€ HEC HKLWMOHMPOB HHOTO 3 KPbITUA.
[Tpy MOHT XeUn H N AKe BTOM TUYECKUX TEPMOPEryNATOPOB OTOMUTENLHBIX NPUHOPOB ANf
TOro ytobbl B NPENen X CMCTeMbl MOXHO 6bIno 0OBUTLCA MAE NbHOrO FMAP BAMYECKOrO yp B- CHuM 2.04.05-91*
10 HOBELWWB HWUA, ANA K XA0ro OTONUTENLHOrO NPUGOp [OMKH 06Eecneyns TbCA COOTBETCTBYIO- CM73.13330.2012

L} A BO3MOXHOCTb H CTPOWKM NyTeM NPEaB PUTENbHOW PETYNIMPOBKM 3 CYET PETYIMPYEMOro
OFP HWYEHWA X0 TEPMOCT TUYECKOro Ki N H

Perynupytowyo pMm Typy ANA OTOMMTENbHLIX NPUBOPOB OAHOTPYGHbIX CUCTEM OTOMNEHNA EH?;IgOZ 04.05-91*
11 Crneayet NpUHUM Tb C MAHUM NbHBIM TUOP BNUYECKAM COMPOTUBNEHNEM; n7989

ANA NpUbOpPOB ABYXTPYOHBIX CUCTEM — C MOBbILIEHHBIM COMPOTUBEHUEM

Cn 31-106-2002
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Tabnuuya 3. MpoaomkeHue

Ne

McTouHMK
n/n TpeboB Hua

OronutenbHble NpUbOPsI BOMKHBI 6bITh MOCTOAHHO 3 MOMHEHbLI BOLO K K B OTOMUTENbHbIE, T K
12 1 B MEXOTONUTENbHbIE Nepruofbl. ONOPOXHEHWNE CUCTEMbI OTOMAEHUA AOMYCK ETCA TONbKO B n.10.2.
B PUIAHBIX CMYY AXH CPOK, MUHUM TIbHO HEOBXOAMMBIV ANA YCTP HEHWA B puu, HO He bonee OCT 31311-2005
15 CyTOK B TeueHue rog .

OronuTenbHble NpuBOPbI MOCTE OKOHY HUA OTAENOYHbIX P 60T HEOBXOOMMO TLY TEfbHO 04U~
CTUTb OT CTPOUTENLHOIO MYCOP 1 MPOYNX 3 FPASHEHUIA. )

13 OronuTenbHble Npubopbl, MOCT BAAEMbIE YN KOB HHbIMW B 3 LWUTHYIO MEHKY, 0CBOBOXA HOT OT rOCT 31311-2005
Hee Nocne OKOHY HUA MOHT X .

14 OronutenbHble NpubopbI HEOHXOAMMO OUNLY Tb OT MbIK MEPEN H Y 11OM n.10.4.
OTOMUTENbHOrO CE30H 1 Yepes K xable 3-4 mec. p 60Tl FOCT 31311-2005
15 Temnep Typ OTKPbITOI MOBEPXHOCTV P OM TOP BOAAHOTO OTOMAEHUA, ECAIN HE MPUHATLI MEPbI n.7.2.
Mo NPenoTBP LYEHNHO CIYY WHOTO K C HWA ee YeNOBEKOM, He AOMKH npesbilw Tb 70 °C. Cr131-106-2002

12.12. JTioBble OTCTYNNEHUA OT 3a5TOXEHHBIX MPOEKTHbIX PeLLeHUI (3aMeHa MapoK NpMBOPOB, U3MEHEHWE YNCa CEKLWNM,
YCTaHOBKa MM OTKa3 OT YCTaHOBKM 3aropHO-pPerynMpytoLlen apmMaTypbl, MSMEHEHWE AMaMETPOB UM MaTtepuana noa-
BOJIALLMX TPYOONPOBOAOB U T.MN.) A0SPKHbI COrNacoBLIBATECH C aBTOPOM MPOEKTa CUCTEMbI OTOMNEHUA U C SKCTTyaTUpy-
tOLLIEV opraHu3aumen

12.13. Pagmatophbl AOMKHbI SKCMIyaTUPOBATLECA MPY TEXHUUECKMX YCIOBWAX M NapameTpax, ykasaHHbIX B Tabnvue 2 v 4
(TexHUYEecKUe XapaKTEPHUCTHUKM PaaMaTopoB) HACTOALLErO PYKOBOACTBA U B TEXHUYECKOM nacrnopTe Ha usgenve. Heco-
GnroZieHne NacnopTHbIX YCIOBWIA BKCMITyaTaluuu CoKpaLlaeT CpoK cryx6el npubopa.

1.14. HapylieHue LenoYyHoro nokasarena TeNSIoHOCUTENA AN1A alFOMUHUEBBIX PaauaTOpOoB MOXET NMPUBECTHU K UX NPEX-
JespemeHHon kopposum (cMm. n. 3.1). B KauecTBe TennoHocuTeNa And BCex MoAenen amtoMuH1eBbIX paavaropos Royal
Thermo Heo6x0AMMO MCMNOSL30BaThL CNeLMaribHO NOAroTOBMEHHYH BoAy cornacHo Tpebosanuii n. 4.8. CO 153-34.20.501-
2008.

2.15. [1na npeaoTepalleHns YCKOPEHHON KOPPO3UKU paanaTopos, U3-3a NOCTOAHHOMO UM NEPEMEHHOMO TOKOB, TEMo-
Bble CETU AO/MKHbLI COOTBETCTBOBaThL TpedosaHnam CO 17330282.27.060.001-2008. He gonyckaetcs aKcnnyaTupoBaTb
A/FOMUHUKEBLIA paanaTop B CUCTEME, B KOTOPOW UMEETCA SNEKTPUUECKUI NOTeHUMnan. PekomeHayeTcAa NepruoanmyecKku
NPOBEPATb HANIMUME TAKOro NOTEHLMUana, UCTOYHUKOM KOTOPOro MOXET ObITb CamMoAeTbHbIN «3a3eMIITENb», NPUCOoean-
HEHHbIM K TPyOoNpoBoAaM CUCTEMbI OTOMSIEHMS, yTeuKa ToKa B 0OMOTKaxX LIMPKYNALMOHHBLIX HACOCOB U T.1.

12.16. Mpu TexHnueckoM 0BCNyKMBAHMU BO3AYXOOTBOAYMKOB (PYYHbLIX UM aBTOMATMUYECKMX) B CUCTEMAX OTOMSIEHUA
C oTOMUTENbHBIMK NPUBopaMK M3 arFOMUHUEBLIX CMIIABOB KAaTeropMuyecky 3anpeLlaeTca ocBellaTb BO3AyX00TBOAYMK
CnnuKamu, ¢ OHaPAMM C OTKPLITEIM orHéM. KypeHue, Bonmau npubopoB, B MOMEHT BbiMycKa U3 BO3AyX00TBOAYMKA rasa,
CTPOro 3anpeLyeHo.

12.17. Ha nep1oa npeanycKkoBoW NpOMbIBKM JOMOBOW CMCTEMbI LEHTPaSIEHOrO OTOMIEHWUS KUCIIOTOCOAEPXKaLLMMM, Le-
noyecolepXallMy XKUIKOCTAMM, a TakKe XUAKOCTAMM HEU3BECTHOTO COCTaBa, artoMWHUEBbIE paavaTopbl AODKHbI
ObITb NEPEKPITHI.

1.18. Heo6x0AMMOCTb 4acToro Crycka Bosayxa U3 paauaropa («3aBo3ayLUMBaHWe»), a TaKke HepaBHOMEPHbLIA NPOorpes
CeKLMI paavaTopa CBUASTEeNbCTBYOT O HenpasurbHOM paboTe CMCTeMbl OTOoMMeHns. B Takux cnydasx cneayet o6pa-
TUTBCA K CrieLManMcTam.

12.19. Kateropuyecky sanpeLlaerca AONOSHUTENLHAA OKpacKa paavaropa «veTalTMUYecKMMU» Kpackamu (Hanpumep,
«cepedpaAHKON») U BO3yXOBbIMYCKHOrO OTBEPCTHUA BO31yXOOTBOAUMKA.

2.110. B npouecce aKcniyataumu crneayeT npovusBoaAMTb OUMCTKY paauaropa B Hauane OTONUTENLHOro cesoHa u 12
pasa B TeueHne OTONMUTENLHOro nepuoda. [na YACTKM paavatopa U TepMoCTaTMUEcKOro afieMeHTa crieyeT nosb3o-
BaTbCA TOMBKO MArKOWM TPAMKOW MM rYOKOM M MbIIbHOM TEMMOW BOAOK, 3aTEM CMbITb MbIIO W TLLATENLHO BbITEPETh Mo-
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BEPXHOCTH Hacyxo. [Mpu 0YUNCTKe paavaTopoB HeMb3A MCMOMbL30BAaTb XMMUYECKH aKTHUBHbIE MM abpasvBHble MaTepuaribl.
12.11 UckntoyaeTcA HaBeluMBaHWe Ha paanaTopbl NOPUCTLIX YBNaXXHUTENE!, HanpumMep, U3 0O0MOKEHHON MMUHDI.

12.112. He nonyckaetcA pe3ko OTKpbIBaTbL apMaTypy Y OTKIKOUEHHOTO OT CUCTEMbI OTOMN/IEHWA paauaTopa Bo n3bexaxue
rMZPaBnMUYecKoro yaapa.

2.113. He pexomeHZyeTCcs ONOPOXHATL CUCTEMY OTOMMEHUA C OTOMUTENbHBIMK Npubopamu Bonee Yem Ha 15 aHei B
roay.

112.14 . PexomMeHayeTcs, UToObl CoZIepXXaHWe KUCopo/a B BoAe CUCTEM OTOMNEHUA He npeBbiwanio 20 Mkr/am3 [3], [16], a
3HayeHuna pH Haxoaunucs B npedenax 7,0-8,5.

12.115. CogepxxaHue B Boge xenesa (ao 0,5 mMr/am3) v Apyrux npumeceit , obLuas XECTKOCTb - 40 7 Mr-3Ke/ aAm3.

lpyn ncnonbzosaHnun paguna opa BilLiner Inox ¢ 3aknagHbIM a5ieMeH TOM U3 Hepx aBeroLLeri ¢ TaJn
JonycKae Tt yBesiMuuBa > coepaHue kucrnopoaa go 100 Mxkr/am3, a npeaesnbl 3HavyeHui pH
MOMHO NPUHAT OT7 Ao 11.

12.1%6. M36biTouHOEe AaBreHne TenIOHOCUTENS, PaBHOE CYMME MaKCHUMasTbHO BOSMOXHOIO Harnopa Hacoca v ruapocTa-
TUYECKOro AaBreHws, He A0IKHO B paboyeM pexume CUCTeMbl OToneHns npesbiats 2 MMa. MuHuvarnsHoe aaeneHue
MNP NPECCOBKEe CUCTEMbI OTOMEHUA AOMKHO ObiTh B 1,25 pasa 6onbLue paboyero .

L.117. MNpu xapakTepHbix AnA Poccumn pacuéTHbIX napamMeTpax TensioHocuTend (00bMHO Bhillie 85°C) He AonycKaeTcs B
KayecTBe TennonpoBoAOB CUCTEMbI OTOMSIEHNA UCMOSIBL30BaTb TPYObl C BHYTPEHHEN OLIMHKOBKOW.

1.118. Bo usbexxaHve 3amep3aHus Bobl B paaMaTopax, NPMBOAALLEro K UX paspbiBy, He AonyckaeTcA 06ayB paavaropa
CTPyAMM BO3Ayxa C OTpHULATeNLHOW TeMnepaTypoi, HanpUMep, NP NOCTOAHHO OTKPLITOH GOKOBOWM CTBOPKE OKHa.

12.2. Oco6eHHOCTH NPMMEHEHUA paguaToOPOB B CUCTEMaX C HU3KO3amMep3atoLWUMK
TennoHocUTeNnaMuU

DU3nMYeCKMe XapaKTEPUCTUKM TEMNIOHOCUTENEN C HU3KOW TemnepaTypor 3amep3aHunA Ha OCHOBE BOAHOrO pacTeopa
MOHO 3TuneHrnnkona (C2H602) nnn nponunen ravkona (C3H802) oTnMualoTca OT XapakTePUCTUK BOAbI, YTO CrieayeT
YUMTBIBATE NPU NPOEKTUPOBAHWUM U SKCMNyaTauMn CUCTEM OTOMSIEHHA.

Taénuua ¥ . XapaKTepUCTUKU BOAHO- MMUKONEBbIX TEMnMoOHOCUTENEN MO OTHOLLEHUIO K BoJe

3H YeHue X p KTepUCTUKM

Ne
n/n

BoaHo-rnuKoneBkbIit TENNOHOCUTEND

H MMEeHOB HUe X P KTepUCTUKM !
Cc TeMNep TyYpoli 3 Mep3 HuA

Bon
-30°C -65°C
1 YnenbHbli Bec 1 1,5 1,07
2 Koat hMLmeHT 06BEMHOr0 p CLIMPEHNA 1 1,42 1,58
3 KuHem Tuyeck f BA3KOCTb 1 3,25 3,92
4 K03 () MLIMEHT NOBEPXHOCTHOIO H TAXEHMA 1 0,54 0,58

5 YoenbH A TENNOEeMKOCTb 1 0,864 0,771
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Ta6nuua ¥ . XapaKTepucTUKU BOAHO- MUKONEBbIX TEMNMOHOCUTENEN MO OTHOLLEHHIO K BoAe (NpoAosKeHue )

3H YeHue X p KTepUCTUKM

Ne
n/n

BonHo-rnuKoneBblit TENNOHOCUTEND

H MMeHOB Hue X p KTEpUCTUKM !
C TeMMep Typoil 3 Mep3 HuA

Bon

-30°C -65°C
6 Koath uymeHT Tpennna 1 1,24 1,30
7 CKOpOCTb TENNOHOCUTENA 1 1,105 1,21
8 M cCHbI p cxon 1 1,16 1,30
9 X p KTepuCTUK CONpOTMBEHUA 1 1,12 1,11
10 MowHOCTb LIMPKYNALMOHHOIO H COC 1 1,75 2,44
11 MoTepu H nop B cucTeme 1 1,51 1,88

lMoBbILLEHHbIM (N0 CPaBHEHMIO C BOZOM) KO3 ¢ MUMEHT 0GBEEMHOIO pacLUMPEHUA MIMKONEBLIX TENIOHOCHUTENeHh Tpebyet
yBenuuyeHna oGbema pacLuMpUTeribHOM EMKOCTH B CUCTEMe OTomneHHs. [MNoBbiueHHanA (Mo cpaBHEHWIO C BOLOH) BABKOCTb
FMMKOJEBbIX TEMMOHOCHTENEN U NOHWKEHHan yaenbHaA TENNOeMKOCTb TpedyeT yBenMUueHna MOLHOCT U MPKYNALUOHHO-
ro HacocaB 1,7+2,4 pasa.

Mpu “cronb3oBaHKM opedpeHHOro TeNoodMeHHOro 06opyaoBaHUA BLICOKME TEMNEPATYPHbIE HANPFKEHWUA Ha BHYTPEH-
HEe NOBEPXHOCTH TEMNOOOMEHHbIX TPYOOK MOTYT NPUBECTU K Pa3OXEHUIO U BCTIEHWBAHMIO MIMKOMNEBbIX cMecel. [na He-
ZIONYLLEHWA TaKoM CUTYaLMK CKOPOCTb TEMNIOHOCHUTENA B TEMNO0OMEHHNUKE HE0OX0AMMO MOBLICUTL B 2,5 pasa, uTo BeaeT
K pOCTY OOLLMX rMapaBnMUYecK1X CONpPOTUBIEHUI B cucTeme B 5,6 pasa. MNpu noadope KonuuecTsa cekunii paamaTopoB
B CUCTEMax C Hezamep3aroLMMK TENSIOHOCUTENAMMU HA OCHOBE TIMKOMEBLIX CMECENH CHUXEHUE KOI® d ULMEHTA KOH-
BEKTMBHOM TEnnooTAayn TEnnOHOCUTENA CrneayeT yuuTbiBaTb, BBOAA NOMPaBoYHbIA KO3 ¢ uumeHT 0,97 K pacyeTHoMy
3HAYeHWo ¢ aKTUYECKOro TEMNsIOBOro NOTOKAa OT OTONWUTENEHOro Npubopa.

Huako3amep3aroLve XUOKOCTHU BhIMYCKAOTCHA B COOTBETCTBUMM C TpeboBaHusaMu cTaHzapta MOCT 28084, KoTopblii
npeanucbiBaeT ypoBeHb LenoyHocTy pH 7+11. Ecnv B cucTeme oTonneHua ¢ rMKosieBsIM TENSIOHOCUTENEM UCNOSBL3Y-
HOTCA /IFOMUHUEBBIE PaaMaTopsbl, TO credyeT yaoCTOBepUTLECA, YTO pH TennoHocuTena He npesbiaeT 8, B MPOTUBHOM
crnyvae HauyHeTCA MHTEHCMBHAA KOPPO3Ua altoMUMHMEBOro crnnasa. [Npu 3ToM, MOAMUTKA CUCTEMBI OTOMNSIEHUA BOAOW He
JOMyCKaeTCA, Tak KaK 3a4acTyro, B 3aBUCUMOCTM OT BUAA MPUCAOO0K, CHWKEHWE KOHLEHTpauun pacTeopa TEMoHoCUTenNa
NPUBOAUT K MOBBILLEHWIO €r0 LLESIOYHOCTH.

[MMKoneBble pacTBOPLI 06MaatoT 3HaUYUTENbHO MEHBLUKMM, MO CPaBHEHWO C BOAOH, KO3® ¢ MLMEHTOM NOBEPXHOCTHOMO
HaTaKeHuA. B cBA3K C 3TUM, NPU MOHTaXEe CUCTEM OTOMIEHWUA, B KOTOPLIX NSIAaHMPYETCA UCMONb30BaHWE MIMKOSEBbIX
TENOHOCUTENEN K BbiNONHEHUIO FepMETU3aLMKU COeaMHEHNI HeOBX0AMMO NOAXOANTE C 0COB0H TLIATENBHOCTHIO.

B cuc emax o onneHus, 3anofIHeHHbIX aH MppU3oM, He JorycKae TTA NpHMeHeHHe fibHa AJ1A
repme M3aynu pe3b60BbIX coeAMHEeHHH. PexomeHaye TA AN1A 3 TOH 4es UCMOob30Ba T repMecHIl
WM aHaapoObHble repme MKH, Hanpumep, mna Loctite 542 u/unu Loctite 55.

HusxKozamep3saroLymue MHUAKOC ™ Ha OCHOBE 3 TMJIEHITIUKOJIA He peKoMeHaye TCA UCNo/b30Ba b B
cHUC TeMax ¢ 0 THPbl ToIMH PacLUMpH TefibHbIMH Gakamu (gupek mBa 91/589/ECC), TK. nonagaHue
napoB 3 MEHITIMKOJIA B OpraHM3M 4YesioBeKa U MUBO THbIX MOM e TNPUBEC T K AeNnpecCHU

YeH pasibHOM.

MponuneH ruKkosb He ABMAETCA ONacHbIM NPOAYKTOM (OH UCNOMb3YETCA B LIAMMYHSIX, KOHAMTEPCKOW NPOMBILLIIEHHOCTH,
B 6e3a/1KOrOSbHbIX HAMMTKAX).
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12.3. Tpe6oBaH1A K XpaHEHHIO U TPaHCMOPTUPOBaHHUIO pagMaTopoB

1.3.1 Paanatopbl MOryT NepeBo3nTLCA BCEMU BUAAMM TpaHCNoOpTa B COOTBETCTBUM C Npasu/iaMy NepeBO3KU rPy30B,
ZEVCTBYIOLLMMM Ha TpaHCMNopTe AaHHOrO BUAA. TpaHCMopTMPOBAHWE OTOMUTENbHBIX NPMOOPOB B YacTh BO3AEMCTBUA
KNMMaTHnyecKunx ¢ akTopos npuHumaetca no rpynne X2 MOCT 15150, B yacTn MeXaHUUYECKKUX G aKTOPOB — No rpynne «C»
IOCT 23170.

12.3.2. Pagnatopbl ¢ 4nicniom cexkuuin 6onee 10 AOMMKHBI TPAHCMOPTMPOBATECA MO0 C MOSHBIM NPUEraHWem Ha POBHYHO
rOPM30HTASIBHYO MTOCKYH NOBEPXHOCTh, SO0 B BEPTMKASIBHOM MOSOXKEHUM, TaK KaK «@anoyHas» UIu «KOHCOSbHas» ono-
pa paavaTopoB MOXET NPUBECTH K HeMonpaenMoi aed opmaumu (Mpornby) cOopKu.

2.3.3. Pa,ElVIaTOpr OOJDKHbI X0aHUTBCA B yNakoBKe MPOoM3BOANTENA B 3aKPbITOM NOMELLEeHUKU 1 noa Hasecom, nNpu 3TomM
cneayet obecneumsarb UxX 3aumTy oT BO3JENCTBWA Barv 1 XMMUYECKMX BELLIECTB, BbI3biBatOLLMX KOPPO3Huto.

12.4. Tpe6oBaHUA K yTUNU3aLUM PaguaTopoB

YTunusauua paavMaTtopoB (NepernsiaBka, 3axopoHeHWe, nepenpoiaxa) NpousBoAMTCH B NOPsaKe, YCTaHOBMNEHHOM 3a-
KoHamu PO ot 22.08.2004 r. NQ 122-d3 «O6 oxpaHe atMocd epHoro Bo3ayxa», o1 10.01.2003 r. NO 15-d 3 «O6 oTxozax
NPOM3BOACTBA U NOTPEDBEHUA», a Takke APYrMMU POCCUIACKUMU U PErMOHASTBHBIMU HOPMamMK, akTamu, npasuiiamu,
pacnopAKeHnaMu, NPUHATbIMU 1A peayin3aunin yKasaHHbIX 3aKOHOB.

B.TAPAHTUA NMPON3BOAUNTEIA

13.1 UsrotoBuTenb rapaHTUpyeT, UTO M3Jenne COOTBETCTBYeT TpeOoBaHWAM ASUCTBYIOLLMX TEXHUUECKMX YCIOBUI Ha
paanaropbl Royal Thermo 1 HopMaTWBHBIX ZOKYMEHTOB, TpeboBaHWAM 6e30MacHOCTH M OXpaHbl OKPY)XaoLLEN cpeabl.

13.2. [apaHTUIHBIA CPOK Ha artOMUHUEBbBIE U OMMETaNIMYECKUE CEKLMOHHbIE paavMaTopbl oTonneHua cocTasnset 10
neT ¢ MOMEHTa NPOLAXHU paanaTopa npu yCrioBuM UCMonb30BaHWA OPUr MHASBHBIX KOMMEKTYroLwmx Royal Thermo u co-
6ntoaeHns TpeboBaHWii Mo XPaHeH o, TPaHCNOPTHUPOBKE, SKCMyaTaUnM U MOHTaXy paauarTopa, yKasaHHbIX B JaHHOM
PYKOBOACTBE U TEXHUUECKOM MacrnopTe Ha Kaxaoe usaenuve.

13.3. [apaHTua pacnpocTpaHaeTcA Ha Bce Aed eKThbl, BOSHUKLLKE MO BUHE 3aBojda-usrotosuTend. 1o BeinonHeHnem ra-
PaHTHIHbIX 06A3aTENLCTB MOHWMAETCA 3aMeHa CeKLMM paauaTopa ¢ NPOU3BOACTBEHHBIMU Aed eKTaMM, BbIABEHHBIMU B
npouecce sKcnsyaraumMm paauaropa.

B4. rapaHTMFl He pacnpocTpaHAeTcA Ha Aed eKTbl, BOSHUKLLWE NO BUHE I'IOTpeéMTeJ'IFl NN TPETBUX NTNL B pe3ynbTarte Ha-
pYLIJeHMﬁ npasui TPaHCNOPTUPOBKK, XpaHEHNA, MOHTaXKa U yCJ'IOBMVI JKcnnyarauymun, ykasaHHblX B JaHHOM PYKOBOACTBe.

13.5. l[apaHTnA AeCTBYET TOMBKO B TEUYEHME rapaHTUIMHOIO CpoKa.

13.6. B crnyyae npeatABneH1A NpeTeHauit No KadecTsy Npubopa B TeYeHne rapaHTMHOrO CPoKa HeobXoaMMo npeaocTa-
BUTb CreaytoLme AOKYMEHTbI:

m 3afeneHue ¢ ykasaHnem nacrnopTHbIX JaHHbIX / PEKBU3NTOB OpraHm3alnn 3afaBuUTenNA,

B TEXHWYECKUH nacnopT C 3anofiHeHHbIM rapaHTVIVIHbIM TAJIOHOM;

® JOKYMEHTbI, NOATBEpXAatoLLmMe NOKYNKY paanaropa;

= KOMWIO paspeLLeHns SKCMITyaTauMOHHOW OpraH13aUum, OTBeYatoLLEN 3a CUCTEMY, B KOTOPYHO Obi yCTaHOBIEH
paauaTtop, Ha U3MEHeHWe IaHHOW OTOMUTESNBHOM CUCTEMbI (B Cryyae 3amveHbl npubopa);

® KOnwuio AKTa 0 BBOJE paauaropa B aKcrsyarauumio.
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[NpunoxeHue 1

AKT rmapocraTtuyecKoro usiu MaHoMmeTpuy4ecKoro UcnbiraHuA Ha repmMmeTUHYHOCTb
(GOPMA)

(HaMmeHoBaHWe cUcTeMbl)

CMOHTUPOBaHHOM B
(HameHoBaHWe 06beKTa, 34aHWA, Liexa)

r. « » 20' r.

Komuccua B coctaee I'IpeLICTaBVITeJ'IeﬁZ

3aKasumKa

(HaVIMeHOBaHVIe opraHu3auuu, 40/PKHOCTb, UHNULUNATTbI, CDaMVIJ'IVI‘Fl)

reHepasibHoOro noapaavnka
(HaMMeHOBaHMe opraHM3aunu, 40/PKHOCTb, UHMUUASTbI, CDaMMI'IVIFl)

MOHTaXHOW (CTPOUTENLHOM) OpraHM3auum
(HaMmeHoBaHWe opraHusaLmnu, 0SKHOCTb, UHULMaSTbl, PaMUIMA)

npoussena oOCMOTP U NPOBEPKY Ka4eCTBa MOHTaXXa U coCcTaBunia HacTOALLMM aKT O HWXecrneayroLiem:

1. MOHTaX BbINOSHEH MO NPOEKTY

(HaMMeHoBaHWE NPOEKTHOM OpraHn3aLun U HoMepa YepTexen)

2. UcnbiTaHne nponsseaeHo

(HaMMeHoBaHWE NPOEKTHOM OpraHn3aLmn U HoMepa YepTeXen)

JasrneHvem MMMa ( Krc/cm)
B TeyeHue MUH.
3. NaneHune aaBneHna cocTasnio MMa ( Krc/cm ).

4. MNpU3HaKoB paspbiBa MM HApPYLLEHWs NPOYHOCTH COEAMHEHUA TEMnsoreHepaTopoB M BOAOMNOAOr peBaTenen, Kanesb
B CBapHbIX LLUBAX, Pe3bOOBbIX COEAMHEHUAX, OTOMUTENBHBIX NPUMOOopPax, Ha NOBEPXHOCTHU TPYO, apMaTypbl U YyTEYKU BOAbI
uepes BoAopasbopHyHo apMatypy, CMblBHbIE YCTPOWCTBA U T.M. HE 0OHAPYKEHO (HEHY)KHOE 3a4EPKHYTD).

PelwueHne Komuccum:

MoHTaXX BbINOSIHEH B COOTBETCTBUM C I'IpOQKTHOVI LI,OKyMeHTaL[MeVI, .EleﬁCTBYI-OLLIVIMM TEeXHNUYECKHUMHK yCnoBUAMU, CTaHAap-
TamMmu, cBo4amMu npasusl.

Cuctema Nnpu3HaeTcA Bbmep»(asmeﬁ ncnblTaHne AaBneHnem Ha repmMeTuyHOCTb.

[MpeacTasuTeNb 3aKazuuka

(noanuce)

MpeacTasuTenb reHepasibHOro NoApPAAYMKA
(noanuce)

MpeacTasnUTeNb MOHT2XKHOW (CTPOMTENBHOM) OpraHusauynm

(noanuce)



48 [lpunoxxeHue 2

AKT nHAnBUOyasibHOro UcrnbiTaHUA 060pyﬂOBaHMH
(GOPMA)

(HaMmeHoBaHWe cUcTeMbl)

CMOHTUPOBaHHOM B
(HameHoBaHWe 00beKTa, 3aHNA, Liexa)

r. « » 20' r.

Komuccua B coctaee I'IpeLICTaBVITeJ'IeﬁZ

3aKa3uumka

(HaVIMeHOBaHVIe opraHu3auuu, 40/PKHOCTb, UHULUNATTbI, QJaMVIJ'IMFl)

reHepasibHoOro noapaavnka
(HaMMeHOBaHMe opraHM3aunu, 40/PKHOCTb, UHUUUASTbI, CpalVIVII'IVIFl)

MOHTaXHOW (CTPOUTENLHOM) OpraHM3auum
(HaMmeHoBaHWe opraHusaLmnu, 0SPKHOCTb, UHULMasTbl, PaMUIMA)

cocTaBua HaCTOALLMM aKT O HWXecrneayroLiem:

[(BEHTMATOPLI, HACOChI, MYy BT, CaMOOUULLArOLLMECH DUITBTPLI C ATIEKTPOMNPUBOA0M,

per ysmpyoLLmMe KiianaHbl CUCTEM BEHTUMALMM (KOHOMLMOHUPOBaHUA BO34yxa)

(ykasblBaroTCA HOMepa cucTem)]

npoLwum 06KaTKy B Te4yeHune COrnacHoO TexHU4YeCKUM ycrnoBuaAam, Nacnopry.

1. B pesynbrare o6KaTku yKasaHHOro 060pyA0oBaH1A yCTaHOBMEHO, YTO TpeGoBaH1A Mo ero cOopPKe M MOHTaxXy, Npuee-
JieHHble B JOKYMeHTaLMK NpeaAnpUaT Mid-usroTosuTenen, cobnoaeHsl U HEeMCNPaBHOCTH B ero paboTe He 0BHapYXeHsbl.

npeﬂCTaBMTeﬂb 3aKasymKa

(noanuce)

MpeacTasuTenb reHepanbHOro noapaaYMKa
(noanwuceb)

MpeacTasnUTENb MOHT2XHOM (CTPOUTENBHOM) OpraHu3auum
(noanwuce)
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