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1 YkasaHusa no ucnosnib3oBaHUIo U
Mepbl No ob6ecnevyeHNo 6e3o0nacHoOCTH

1.1 MosicHeHMns1 yCNOBHbIX 0003HaYeHUN

MpeaynpexaeHus

MpeaynpexaeHnst 0603HaYeHbI B TEKCTE
BOCKMNULLATENbHBIM 3HAKOM B TPEYroNnbHUKE.
BbigeneHHble cnoBa B Ha4yane
npeaynpexaeHnst 0603HavaloT Bug u
CTeneHb TSXXEeCTU NOoCneaCcTBUN,
HaCTynawLLMX B CNy4Yae HENPUHATUA Mep
©e3onacHoCTu.

Cnegpytowme cnosa onpegeneHbl U MOTYT NPUMEHSATLCS
B 9TOM JOKYMEHTE.

« YBEOOMIJIEHUE o3Ha4aeT, 4TO BO3MOXHO
nospexaeHne obopynoBaHus.

« BHUMAHMUE o3HavaeT, 4TO BO3MOXHbI TPaBMbl
NErkom n cpegHen TAKeCTu.

« OCTOPOXHO o3Ha4aeT BO3MOXHOCTb NONy4eHUst
TSDKENbBIX U ONACHbIX ANS XU3HWU TPaBM.

» OMNACHO o3Ha4vaeT nonyyeHne THKENbIX U ONaCHbIX
ANS XU3HW TPaBM.

BaxHas nHdopmaumsa

° BaxHast nHdopmauus 6e3 kaknx-nnbo

'I onacHocTel Ans YernoBeka u
obopyaoBaHus ob6o3HavaeTcs

npuBeaeHHbIM 3eCb 3HAKOM.

Tabnuua 1 Opyrve 3Haku

3HaK | 3HayeHue

> HenicTtBue

> Ccblinka Ha gpyroe Mecto B MHCTPYKLIMM
. Mepe4vncnenne/cnncok

— MepeuuncneHne/cnucok (2-on ypoBeHb)

1.2 YKa3aHusi no TexHnKe 6e3onacHocCTy,
OEeNCTBUA NepcoHarna B criyyae MHUUAEHTA,
KPUTUYECKOro oTKasa unu aBapum

O6wue YKa3aHuAa no TexHuKe 6e3onacHocTH

HecoGniogeHue npaeun 6esonacHoi akcnnyaTauum
MOXXET NPUBECTM K THKENLIM TpaBMaM BMNIOTb A0
CMepTEnbHOro UCX0Aa, a TakKe K NOBPEXAEHMI0
060pya0oBaHMS 1 3arpsA3HEHNI0 OKpYy»KatoLLen cpeabl.

» BHMMaTenbHO NpouMTanTe npaBuna TEXHUKK
Ge3onacHOCTM Nepes Nyckom B KCNyaTaumio.

Bo3MOXHbI nopexaneHusa n3-3a OWUNGOK B
ynpaBneHuu

OwunGkK B yNpaBneHnn MOryT NPUBECTU K TpaBMam
nepcoHana uunu K noBpexaeHnto 060pyaoBaHus.

00O «TepMoOTeEXHMKa DHrenbLc»

P ObGecneybTe JOCTYN K KOTAY TOSbKO TEX NUL,
KOTOpbI€ YMEHT UM NPaBUIIbHO MOMb30BaTbCS.

» MoHTax, nyck B aKCnnyaTauuio, TEXHU4YEeCKoe
OGCJ‘Iy)KI/IBaHI/Ie N PEMOHT AOJTKHbI BbINOJIHATb TOJTbKO
COTPYOHUKM crieyuann3vpoBaHHOro npeanpuaTus.

MoHTax, nepeHanagka, akcnnyarauyumsa

HepocTaTouHbI NPUTOK CBEXEro BO3ayXa B
nomeLLieHNe MOXKET NPUBECTU K ONACHbIM OTPaBIIEHUAM
oTpaboTaHHLIMK ra3amu.

» [NomeLleHune, rae yctaHoOBNEeHO 06opyaoOBaHue,
JOMKHO ObITb 3allMLLIEHO OT Xonoaa.

P [pn MOHTaxe 1 aKkcnnyaTaumMm oToNUTENbHON
cucteMbl cobnoganTe TpeboBaHNS TEXHNUKU
6e3onacHOCTH, a Takke TEXHUYECKME U OBLLMEe HOPMBI
1 npasuna.

» MoHTax o6opyaoBaHUSA OOMKHO NPOM3BOANTD
TONbKO YNOMHOMOYEHHOE CrneumnanM3npoBaHHoe
npeanpusitue.

» He pgonyckaeTcsi UBMEHSATb 3IEMEHTbI CUCTEMBI
0TBOAA ObIMOBbIX [a30B.

» He akcnnyatupynte KoTén 6e3 AoCcTaTOYHOro
Konu4yecTea BOAbl.

» Bo Bpems paboTbl OTONUTENBHOW CUCTEMbI OEPXKUTE
3aKpbITbIMW BCE OTBEPCTUSA KOTNa (4BEPU, CMOTPOBLIE
MoKN).

P Vicnonb3ynte TONbKO paspeLléHHoe TONmnBeo,
yKa3aHHOe Ha 3aBofcKoun Tabnuuyke.

» He ymeHblUaiTe 1 He nepekpbiBanTe NPUTOYHbIE U
BbITS>KHbIE BEHTUNALMOHHbIE OTBEPCTUSA B ABEPSX,
OKHaxX W CTeHax.

Bosgyx Aans ropeHus / Bo3gyx B NoOMelleHUn

» Bo3gyx ans ropeHus He OOMKEeH coepaTb
arpeccuBHble BellecTBa (Hanpumep,
rarnoreHocogepxalume yrnesogopodbl, CoeanHeHns
xnopa vnu Topa). 3T0 NO3BONUT NPEAOTBPaTUTL
KOppo3uio.

» He gonyckanTte 3arpsasHeHus Bo3ayxa ans ropeHus
NbIbHO.

B03MOXHbI TsiXKenble nocrneacTBUs Npu
HecobGnoaeHUU NpaBun cCO6CTBEHHOM
6e30MacHOCTU B aBapUIMHbIX cly4vasix, Hanpumep,
BO BpeMs noxapa

» Hukorga He nogBepranTe CBO XN3Hb OMNACHOCTU.
CobcTBeHHasa 6e3onacHOCTb - Mpexae BCero.

OnacHocTb YTe4YKu an3esnibHoOro Tonnuea

» [MNpu oBHapyXeHUN yTeYKkM AU3ENbHOro TONNMBa
noTpebutens 06s3aH B COOTBETCTBUM C
HauuoHanbHbIMK TpeboBaHUSIMU HE3aMe4NMUTENBHO
BbI3BaTb CNELMANINCTOB N YCTPaAHUTL eé!

MNMpu 3anaxe rasa

P 3aKpbITb ra3oBbli KpaH.
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» OTKpbITb OKHa.

» He nonb3oBaTbCHa aNEKTPUYECKMMU BbIKNIOYATENSAMMU.
» [MoracuTb OTKPbLITbINA OMOHb.

» Haxopsicb BHe 3a4aHus, NO3BOHWUTbL HA NpeanpusiTue
rasocHabXeHusl 1 B aBapuiHyto Criyx0y.

anI 3anaxe AbIMOBbIX ra3oB

» Bbikntounte koTén.

» OTKpoKTE OKHa 1 ABepu.

» CBs>KMTECh CO CNELManmcToM OTONUTENbHON
drpmbl.

OnacHocTb yaapa 3neKTPU4YeCKMM TOKOM

» Nepen npoeegeHvem nMobbIX paboT C OTONUTENBHON
YCTaHOBKOW €€ cnegyeTt 06ecTounTb Ha BCex pasax,
Hanpumep, aBapuUHbIM BbIKINoYaTenem nepeg
KOTENbHOWN.

» BbIKNOYEHUA CUCTEMbI yNpaBiieHUs
HegocTaTo4HoO!

» ObecneybTe 3almTy OTONMUTENBLHOW YCTAHOBKN OT
CNy4ariHOro BKITOYEHNSI.

OnacHocCTb oXxora ropsiuer Boaow

» Obs3aTenbHO KOHTPONUPYHTE paboTy OTONUTENLHON
CcuUCTeMbI C TeMnepaTypon ropsyen Boabl 6onee 60 °C.

KoHTponbHble 0CMOTPbI U TEXHUYECKOoe
obcnyxunBaHue

» PekomeHaaumMa noTpedbuTento: 3akmnoynTe 4Orosop
0 NPOBEAEHNN eXErogHbIX KOHTPOSbHbIX OCMOTPOB U
TeXHU4YecKkoro obcnyxmeaHus co
cneumnanv3npoBaHHbIM NpeanpuaTueM, UMerLwmMm
paspelleHne Ha BbINONHEHNe Takux paborT.

» [NoTpebutenb HECET OTBETCTBEHHOCTD 3a
Ge30nacHyto 1 IKOMOTMYHYIO 3KCnnyaTaumo
OTOMUTENBHOWN CUCTEMBI.

» Cpasy ycTpaHanTe obHapyXeHHble HEMCNPaBHOCTM
BO usbexaHune nospexaeHuns obopyaosaHus!

» [MpuMeHaANTe TOMNbKO OpUrMHarbHble 3an4acTu 1
AononHutensHoe obopyaosaHue oT MarotoButens.
NsrotoButenb He HECET OTBETCTBEHHOCTY 3a
NOBPEXAEHUS, BO3HUKLINE B pedyrnbTaTte NpUMeHeHus
3anacHbIX YacTeln 1 4OoNoSNHUTENbHOro obopyaoBaHNs
ApYrux nponssoauTernen.

B3pblBOONacHbIe M NlerkoBocnnaMeHsowmnecs
MaTepuarnbl

» PaOoM ¢ KOTNOM Hemnb3st XpaHUTb U UCMoNb30BaThb
nerko BocnnameHsiemble MaTepuarnsl (bymary,
pacTBOpUTENM, Kpacku v ap.).

WHcTpykTax ans notpebutens

» Nepen Havanom paboTbl MPONHCTPYKTUPOBATL
nonb3oBaTens o NpuHuMne paboTbl KOTNa u NpaBmnax
€ro akcnnyarauuu.

» YkasaTb nonb3oBaTento Ha TO, YTO eMy
3anpeLyaeTcs CaMoCTOATENbHO BMELUMBATLCA B paboTy

00O «TepMoOTeEXHMKa DHrenbLc»

KOTIa, U3MEHsITb BHYTPEHHUE HacTPOKN U
CaMOCTOATENIbHO MPOM3BOAUTL PEMOHTHbIE PaboThl.

YTunusauumsna

» YnakoBOYHblE MaTtepuarnbl cnegyet yTunm3mposaTtb B
COOTBETCTBUU C IKOJTOTM4ECKMMMN HOPpMaMU.

1.3 Kputepun npegenbHOro COCToAHus

Huxe npuBeaeHbl Kputepun npenesibHoro CoOCToAHuA
KOTna, npn AOCTUXEHNUN KOTOPOro npnHMmaeTcA
pelweHne O BbiBOAE KOTIa U3 3KCnnyaTauum ana
PEMOHTa UNn yTtunmsaumn:

P YMeHblUeHWe TOMWWHbI CTEHKU BCNeacTBue
KOPPO3MOHHOIO UMM 3pO3NOHHOMO N3HOCa CBEPX
MUHUMANbHOrO 3Ha4YeHWs1, YCTaHOBIIEHHOrO pacyeToMm
Ha MPOYHOCTb.

» Hanuuune otnoxeHui Ha o6orpeBaeMbIX aNemMeHTax,
NPUBOAALLUX K NeperpeBy MeTanmy4eckmx 3rieMeHTOB.
BbisiBneHne gaHHoOro gedekra ocyLeCcTBAsieTCs npm
NpOBEAEHNN OCMOTPOB, a TaKke KOCBEHHO O €ro
HanM4YumM MoryT CBUAETENbCTBOBATL YBENNYEHNE
rmapaBnmMyeckoro CoONpOTUBIIEHUS, CHUXEHNE
TemnepaTypbl paboyen cpeabl Ha BbIXOA4E BCNeACTBUE
yXyOLWeHUst TennoobmeHa.

» Hanuuune TpelwmH Bcex BUAOB U HanpaBrieHun
(ycTanocCTHbIX, TEPMUYECKUX, KOPPO3MOHHbIX), a TakkKe
WHBIX 3KCNIyaTauMOHHbIX 4edEeKTOB B OCHOBHOM
MeTanne, CBapHbIX COEANHEHUSIX.

» HapgpbiBbl, paccnoeHns, oTaynuHbl, BMATUHBI Ha
BHYTPEHHMX W HAPYXXHbIX MOBEPXHOCTAX CTEHOK KOTNa;
0BaslbHOCTb 3NIEMEHTOB KOTNa Nog AaBreHneM;

» Hanunuune nospexaeHunii oOMypoBKM KOTNa, KOTOpble
MOryT BbI3BaTb ONACHOCTb Neperpesa MeTarnna ero
3MNEeMEHTOB, a TakkKe CO3[4aloT Yrpo3y TpaBMUPOBAHUS
obcnyXMBaroLwero nepcoHarna, B TOM YUCre CKBO3HbIE
TPELUUHbI, NOSTHOE UNN YaCTUYHOE paspyLLeHne
06MYpOBKM TOMKK KOTHA.

» Hanunuune nospexaeHun (TpeLumH, gecdopmavini)
OMOPHbIX METaNMOKOHCTPYKLUMIA (kapkaca) koTna,
BNUAIOLLMX HA UX HECYLLYIO CMOCOBHOCTD.

P [MNoTepa repMeTUYHOCTM BOASIHOIO 1 ra3oBOro
TPaKTOB KOTNa U 3anopHO-PErynupyoLLLen apmaTypbl.
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2 MHdopmaumnsa o6 obopyaoBaHuu,
npMMeHeHne Mo HasHa4YeHuro

KoTtnbl ToproBoi mapku LaggarTT, cepum SK — aT0
OBYXXOAOBblE BOAOrpenHble rasoTpybHble KOTMbl;
n3roTaBnuBarTCst MowHocTbio oT 120 go 2000 kBT.
Obwmn BMg koTna npeacTaBneH Ha PucyHok 1,
OCHOBHbIE napamMmeTpbl n TEXHUYeckKune
XapakTepucTUKM KOTNOB npuBedeHbl B Tabnuua 4,
Tabnuua 5, Tabnuua 6, Tabnuua 7. Ha obwuBke ¢
NMpaBol CTOPOHbI KaXAoOro KoTna MNpUKPENnIieHbl
3aBoAckasd Tabnuuka C MapKUPOBKOWM MNaCMOPTHbIX
OaHHbIX. [JononHuTenbHO 3aBoackast Tabnuyka
npoAaybnMpoBaHa B HWXKHEWN YacTu NnepeaHein onopsl.

6720806 032-01.11TL

6 720 806 032-02.2T

PucyHok 1 O6wmn Bug kotna SK

[1] = CucTtema ynpaBneHusi (nononHutensHoe obopynoBaHue,
He BXOAUT B KOMMSEKT NOCTaBKW)

[2] — O6wuBka koTna

[3] — OcHoBHas pama

[4] — Osepb KoTRA

Kotnbl SK npegHasHa4yeHbl ans Harpeea Bofgbl U eé
NCNONb30BaHNS B MHOrMOKBapTMPHbIX AOMax WUNu B
NMPOMBILLITEHHBIX LiEeNsx.

KoTnbl paspeluaetca akcnnyaTupoBaTb TOMbKO C
3aBopom Bo3Oyxa a5 ropPeHns 13 NoMeLLeHuns.

K npumeHeHuio gonyckalTcs AU3enbHble U ra3oBble
ropernku, ecnm ux pabounin anmanasoH COOTBETCTBYET
TEXHUYECKUM XapakTepucTukam KoTna.

00O «TepMoOTeEXHMKa DHrenbLc»

PaspeluaeTcs npUMeHEHNE TONbKO TakuUX roperiok,
KOTOpble NPOBEPEHbI HA 3MEKTPOMArHUTHYH
coBMecTumocTb (EMC) n umetoT gonyck K
aKcnnyaTauun.

HanbHerwne cBegeHns 0 NpaBUIIbHOM
npumMmeHeHun - rnaea 2.7 n 2.8, ctp. 8.

KoTén nocrtasnseTcs ¢ yCTaHOBNEHHON
06NLLOBKOM.

YBEOOMIJTEHUE: Bo3MOXHO noBpexaeHne
06opyaoBaHUA 13-3a HENPaBUNbHOMN
ropenku.

P [MpuMeHANTe TONbKO Takne ropenku,
KOTOpblE€ COOTBETCTBYIOT TEXHUYECKNM
YCNOBUAM 3KCnyataumMm 1 MOLLHOCTU
kotna (= 2.15, ctp. 11).

2.1 CBepeHua o kBanucpukaumm
ob6cnyxuBarowero nepcoHana

PaboTbl no akcnnyatauum 1 TEXHNYECKOMY
obcnyxmMBaHMO OOMKEH NPOBOAUTL NEepcoHann,
NPUrogHbIN U3NYECKN U NCUXOSOTMYECKM OIS 3TON
paboTbl, a TaKKe NMEOLUA JOCTAaTOUHYIO
kBanudukaumo n odbnagaroLmin Heo6xoaMMbIMU
cneumanbHbIMKU 3HaHMAMK. JTa kBanudmrkauusa JosmkHa
UMeTb JOKYMeHTanbHoe NoATBEPXAeHNE. B
3aBMCUMOCTM OT pernoHanbHbIX NPeanMcaHnii MoXeT
notpeboBaTbCs, YTOOLI ATOT NepcoHan Ans
npoBeAeHns Taknx paboT Obin JONOMHUTENBHO 00yYeH
B creuunanbHoOW opraHM3auum u umen
noaTBepXXaarLme JOKYMEHTbI.

2.2 HopMbl, MHCTPYKUMKU U NnpaBuna

Mpy MOHTaXxe U aKcnnyaTauum cobnopanTe
crieayolMe HaunoHanbHble HOpMbI U Npasuna:

* MECTHbl€ CTpOUTENIbHbIE HOPMbI U NpaBuia no
YyCnoBusaM yCTaHOBKU o6opy/:|,OBava,

* MECTHbl€ CTpOUTENIbHbIE HOPMbI U NpaBuia no
obecneyeHnto ﬂpVITO‘-IHO-BbITFI)KHOVI BEHTUNAUUN, a
TakXe no nNoakrnr4veHuto K cucteme oTeoaa AbIMOBbIX
rasos,

* nNpaBuna NoAKNK4YeHUs K 3N1IeKTpoCceTH,

* TEXHNYECKME NpaBura rasocHabxaroLLemn
opraHusaumm no NoAknto4YeHUIo ra3oBol roperskm K
MECTHOW ceTw,

* MIHCTPYKUMM 1 NpaBuia OCHaLLleHWs! OTONUTENbHOM
yCTaHOBKM npnbopammn 6e3onacHOCTy.

8732304391 (04.2026)
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2.3 Obnas3aTenbHOe cornacoBaHue

Heobxoanmo n3BecTuUTb YNONTHOMOYEHHYIO
cneunann3vpoBaHHy OpraHu3auuio no
rasocHabXeHMo 0 MOHTaXe rasoBoro KoTna u
MPOBECTU C Hel cornacoBaHne aTux paborT.

P O6a3aTenbHbIM MOXET ObITb permoHansHoe
corrnacoBaHue CMCTEMbl OTBOAA AbIMOBbIX ra30B 1
CnvMBa KoHAEeHcaTa B 00LECTBEHHYO
KaHanusauMoHHyto ceTb. [epeq Havanom
MOHTa)a NPOMHPOPMUPYNTE KOMMNETEHTHbIE
yYpexaeHust B COOTBETCTBUM C NpeanMcaHnsiMm B
TOW CTpaHe, rae aKcnnyatMpyeTcsa obopyaoBaHue.

24 CooTBeTcTBMe Hopmam EAC

OT10 0bopyaoBaHMeE NO CBOEW KOHCTPYKLUKN U paboymm
XapaKkTepucTMkamM COOTBETCTBYET HOpMam
EBpaswiickoro TamoxeHHoro cotoda. CooTBeTcTBue
NoaATBEPXKAEHO NoKasaHHbIM 34eCb 3HAKOM.

ERL

YcnoBusa akcnnyaTtaumm

° Mpn MOHTaXxe 1 akcnnyataumm
'I OTOMUTENBLHOW CUCTEMbI cobntoganTe
HOPMbI U MpaBuna, AeNCTBYOLNE B TON
CTpaHe, rge oHa akcnnyaTtupyetcs!
YyntbiBanTe TEXHUYECKNE
XapaKTepUCTUKKN, NPUBEAEHHbIE Ha
3aBogckon Tabnuyke. OHKU ABNAOTCA
onpeaensoLWMMn 1 OOIMKHbI
obs3aTenbHO cobnoaaTbes

Tabnvua 2 Ycnosus NpuMeEHEHNs U NOCTOSHHbIE BPEMEHN

HanmeHoBaHue napameTpa | 3HayeHue
MakcumanbHas 110

Temnepatypa Boabl, °C

MakcumanbHoe paboyee 6

AaBrieHue BoAbl, 6ap

MuHumManbHas 50 ans gustonnuea
TemnepaTtypa BoAbl Ha 60 ong rasa

Bxogne B koTen, °C

MakcumanbHas pa3Huua 50 gnga rasa

TeMnepatypbl BOAbl HaA
BXOo4e U BbiXoAe U3 KoTna,
°C

60 ons gustonnuea

00O «TepMoOTeEXHMKa DHrenbLc»

2.6 Ha3Ha4eHHbIN CPOK CNyXObl
Ha3sHaueHHbI cpok cnyx6bl 15 nerT.

[ormxHbl 6bITb cOBMOAEHBI MONOXEHMA AAaHHOIO
PYKOBOACTBA MO MOHTaXy W SKCrnyaTauumu.

2.7 Jdonyctumblie BUALI TONNMuBa

KoTen gomkeH paboTaTb TOMBKO C YKasaHHbIM HIKe
TOMMMBOM U COOTBETCTBYIOLLMMM FOPESKaMu.
CobntofanTe MHCTPYKLUMM NPOMU3BOAMTENS MO BbIGOPY U
Mno 3KCnnyaTaLuum roperok.

FasoBble ropenku
Jonyctumsle BMablI TONNMUBA:

* [MpupoaHbIN ras LeHTpan1M3oBaHHOIo ra3ocHabXeHust
B COOTBETCTBMM C HaLMOHanNbHbIMU TpeboBaHNsAMM C
o6LWMM coaepxkaHneM cepbl <50 mr/m3.

* CXWKEHHbIN YrNeBoAOPOAHbIN ra3 B COOTBETCTBUM C
HauMoHanbHbIMU TpeboBaHUSAMU C cogepKaHnem
anemeHTapHon cepbl <1.5 ppm u nety4en cepbl <50

ppm.

 byoras: gons cepbl U CEPHUCTBIX COEAMHEHNI B ra3e
makcumym 1500 mr / m3 (npm6n. 0,1% no o6bemy),
OONS xXyiopa v COeaUHEHNI Xnopa B rase makcumym 50
mr / M3, gons oTopa U coeMHeEHWIA hTopa B rase
Makcumym 25 mr / m3

XnpgkoTtonnueHbIe ropenku
[onycTtmble BUAbI TOMNUBA:

+ [laHHbIV cTanbHOWM KOTen MoxeT paboTaTtb C
An3enbHbIM TONNIMBOM

2.8 KayecTBO BoAabl B cucteme oTonsieHUs

KauecTBo BOObI ANA 3aMONHEHUS U NOAMUTKN SABNSIeTCs
BaXXHbIM (DaKTOPOM MOBbILLEHNSA 3PPEKTUBHOCTH,
PYHKLMOHaNbHOM HaAEXHOCTU, CpoKa CIyX0bl 1
paboToCcnocobHOCTN OTONUTENBHON cucTemsl. Mpu
3anofnHeHn BOAOW C BbICOKOW KanbLIMEBOWN
XKECTKOCTbI 00pa3yroTCa OTIIOXKEHMS Ha NMOBEPXHOCTSIX
TennooOMeHHMKa, KOTopble MPENATCTBYIOT Nepegave
Tenna BoAe B cucteme otonneHuna. Kak cnegcreuve
3TOro, NOBbILLIAETCH TeMnepaTypa NoBepxHocTen
TENNOOOMEHHUNKA U YBENMYMBAKOTCS TEPMUYECKME
HanpsPKeHMs (Harpysku Ha Kopnyc KoTna).

MoaTomy cBoWCcTBa BOAbI AOMKHbI COOTBETCTBOBATh
nonoxeHusm (>rnasa 11, ctp.40) n
3a0KyMeHTUpOBaHbI B paboyem xypHane (->rnaea 12,
CTp. 46). 3TN NonoxeHus TpebyoT oNsA KOTNOB
MOLLHOCTbIO >600 kBT npoBoguTh 00LWYyHO
BOAONOArOTOBKY HE3ABUCUMO OT XECTKOCTU U
KonuyecTsa BoAbl ANs NOAMUTKN U 3aNOSNTHEHNS.
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2.9 NMpumeHeHUe He3amep3akLmnx
XnpKocTten

. 3anpellaeTcs UCNonb3oBaTb XMMUYECKNE

'I A06aBKu, Ha KOTOpble OTCYTCTBYET
cepTUdUKaT OT NPOU3BOANTENS O

6e3BpeaHOCTU UX BO3OENCTBUSA

Hesamep3satoLme nakocTu Ha OCHOBE FMNKOMS, Takme
kak Antifrogen N doupwmel Clariant, yxxe mHoro net
NMPUMEHSIOTCA B OTOMUTENbHbIX CUCTEMAX.
MpumeHeHne Apyrnx cpeacTB Takke BO3MOXHO, €Cnu
OHW MO CBOMM cBoWCTBaM aHanornyHel Antifrogen N.

BbinonHanTe pekoMmeHaaumMm 3rotoBuTenen
He3amep3aLnX XUAKOCTEN. YUNTbIBAUTE AaHHbIE
N3roToBUTENEN O COCTaBax CMECEN.

YpaenbHas TennoémkocTb aHTudpusa Antifrogen N
MeHbLUe yaenbHON TEeNNoEMKOCTH Boabl. [losTomy,
yTO6BI OBEcneunTb HeObXoaMMYIO Tennonepeaayy,
TpebyeTcst 60nblNA OO BEMHbBIN NOTOK. ATO HYXXHO
YyUUTbIBaTb NPU pacyéTe KOMMOHEHTOB OTOMMUTENbHOM
cucTembl (HacCocoB u ap.) n Tpybonposodos.

OTOT TennoHocuTenb MMeeT Bonee BbICOKYI0 BA3KOCTb
W NAOTHOCTbL, YEM BOAa, NO3TOMY Heobxoanumo
yunTbIBaTb O60nblUNE NOTEPU AABMNEHUS NOTOKA B
Tpybax n apyrmx KOMNOHEHTax CUCTEMbI.

CTOMKOCTb BCEX Y3I10B CUCTEMBI U3 NNacTMacc u
HeMeTannMyeckmx maTepuarnoB crieyeT npoBepsaTb
OTAENbHO.

210 Moppepxka AaBreHus
» PaccuuTanTte paclumputensHbie 6aku.
» 3apalite npeaBapuTeNbHOE OaBrEHME.

Y cnctem noaaepkkv AaBrneHus ¢ ynpasrneHmem
HacocaMu BO3HUKAKOT konebaHua gaBneHus, KoTopble
MOryT NOSABMASATLCHA OYEHb YaCcTo, YTO 3aBUCUT OT
WCNOSTHEHNST CUCTEMBI U HACTPOMKN Npmubopos. daxe
ecnu aTn konebaHma Manbl, HO YacTo NOSABMASIKOTCA, TO
OHUW MOTYT CTaTb MPUYUHON CEPBLE3HLIX NOBPEXAEHUN
KOTNa, Tak Kak OH paccynTaH Ha npenMyLlecTBeHHOe
BO34ENCTBME CTAaTUYECKOro AaBMEHUS.

[ns 3awmTbl OT NOBPEXAEHWIA:

» Kaxablii KOTEN AOMKEH MMETb CBOW OTAEMNbHbIN
pacwunpuTenbHbIA Bak.

» 3apaBanTe npaBunbHOE NpeaBapuTensHoe
OaBrieHve paclumputenbHoro baka.

00O «TepMoOTeEXHMKa DHrenbLc»

Ta6nuua 3 MuHUManbHble pa3mepbl paclUMpUTerNbHbIX 6akoB
KOTIIOBOTO KOHTypa

MowHocTb KoTna, KBt MemOpaHHbIN

pacwmpuTenbHbIn bak,

n
Ao 300 50
Ao 500 80
Ao 1000 140
Ao 2000 300
Ao 5000 800
Ao 10000 1600

211 MapkupoBKa KoTna, 3aBogcKas
Tabnuyka

3aBoackas Tabnunyka HaxoauTcsa Ha obLLMBKe C NpaBow
CTOPOHbI Kaxxaoro kotna. [lononHUTenbHO 3aBoackas
Tabnuyka npogyobrmMpoBaHa B HKHEN YacTu nepeaHen
onopel.

Ha Heli npvBegeHbl CepUiiHbIA HOMEP, TEXHUYECKHe
XapaKTepUCTUKKN, CBELAEHUSI O JOMYyCcke 1 AaTta
N3roToBneHus (mecsu 1 rog).

° Mpu BO3HMKHOBEHUM Kakon-nnbo

'I NPOBeMbI C OTONUTENbHO CHCTEMON
BCerga HasbiBanTe 3TV AaHHbIe Npy

KOHCynbTauum ¢ Msrotosutenem.

212 MacnopTt KoTna

MacnopT KoTna ABNAeTCa HEOTbEMSIEMON HYaCTbiO
3KcnsyaTaynoHHOM AOKYMEHTaUMN N COCTaBnaeTcs
MHOMBUAOYANbHO K KaXO0My KOTIy.

8732304391 (04.2026)
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213 WHcTpyMeHTbI, MaTepuanbl U
BCMomoraTtesibHble cpeacTsa

[Ona MOHTaxa W TexXHU4ecKoro obCnyXmBaHUs KoTna
TpebyeTcsi cTaHO4apTHLIN HAbOP MHCTPYMEHTOB, OObIYHO
HeobOxoaumbIn ans paboT ¢ CUCTEMOW OTOMMEHus, a
TaKke C rasoBblM, BOAOMNPOBOAHLIM M 3NEKTPUYECKUM
obopyaoBaHuem.

2.14 KomnnekTt nocTaBKu

» [Npu nonyyeHun rpysa npoBepbTe LENOCTHOCTb
YMaKOBKW.

» [MpoBepbTe KOMMMEKTHOCTL NOCTaBKMW.
» KoTén ¢ Typbynusatopamu v rnyxomn nianton ropenku

* KpOHLUTENH KpenneHust cucTeMbl ynpaBreHust 1
KabernbHbIM KaHan

* N30nsumMoHHbIe KonbLia Ans ronoBbl FOPEnKu

» TexHuyeckas AOKyMeHTaL s

* UleTka ansa ymctkm

Heobxoaumoe gononHutenbHble o6opyaoBaHue

Cnepytowee gononHutensHoe obopyaoBaHve He
BXOAOWUT B KOMMJIEKT NOCTaBKU, HO Tpe6yeTc;| anda
3KcMnyaTaumm kotna:

« [opernka, COOTBETCTBYIOLLASA MOLLHOCTM KOTha
« Kabenb ans nepBoi CTyneHu ropernku

 CucTeMa ynpaBreHusi ¢ kabenem ans BTOpoi
CTYMEHMN ropesiku

* MpunbBopbl 6ezonacHocTH
Akceccyapbl

* 3BYKOU30MALNOHHbIE NOMOCHI
* 'pynna 6e3onacHocTu koTna

* Mnuta ropesiki, noarotoBlieHHada noa OﬂpeﬂeﬂeHHbIVl
TUN ropenkun

00O «TepMoOTeEXHMKa DHrenbLc» 8732304391 (04.2026)
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2.15 Pa3mepbl U TEXHUYECKNE

XapaKTepucTukun
_ A, , Az, Ay
e P

I I I
RK VK |vsL

6 720 806 032-18.3T

Bs

6720 806 032-46.3T

PucyHok 3 Paamepsbl kotnos SK 1040 — 1200 kBt

By

GR

6 720 806 032-39.3T

PucyHok 4 Pa3mepsbl kotnos SK 1400 — 2000 kBT

000 «TepmoTeXHUKa DHrenbC»

8732304391 (04.2026)



12 PykoBoACTBO MO MOHTaXy M aKcnnyatauuu
LaggarTT
Cepusa SK

T . Ler

OrHeynopHbld |
MaTepWan OEepu

ropenka

|

Conno ropenku

PucyHok 5 Paamepbl kamepbl cropaHust Ans nogtopa ropenku

000 «TepmoTeXHUKa DHrenbC» 8732304391 (04.2026)
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Tabnuua 4 OcHoBHbIEe pasmMepbl koTnoB 120 — 500 kBT

Tunopasmep KoTna 120 190 | 250 300 | 360 | 420 | 500
OnuvHa kotna L MM 1515 | 1720 | 1850 | 2010 | 1972 | 2172 | 2114
LLinpuHa koTna (o6Lwwas) B MM 800 | 850 | 890 |890 | 955 |955 | 1040
[OnvHa onopHon pambl Ler MM 915 | 1110 | 1240 | 1400 | 1373 | 1573 | 1503
O6nactb packpbiTusi ABEpU Br MM 700 | 760 | 790 |790 |860 |860 | 950
KoTna

LnpuHa onopHoun pambl Ber MM 420 | 430 450 | 450 | 480 | 480 | 570
O6was BbicoTa (C cuctemomn H MM 1157 | 1220 # 1255 | 1255 | 1320 | 1320 | 1430
ynpaBlieHuA)

BbicoTa KoTna Hk MM 937 1000 | 1035 | 1035 | 1100 | 1100 | 1210
OunameTp naTtpybka AbIMOBbIX Daa MM 200 | 200 | 250 |250 |250 |250 | 300
rasoB

BbicoTa naTpy6ka AbIMOBbIX Haa MM 542 | 582 | 597 |597 |632 | 632 | 664
rasoB

OnvHa kamepbl cropaHus Lrr MM 865 | 1060 | 1190 | 1350 | 1260 | 1460 1390
OwameTp Kamepbl cropaHus Drr MM 390 | 420 | 450 | 450 | 488 | 488 | 548
MakcumManbHbIN guameTp Dws MM 130 | 240 1240 | 240 | 290 | 290 | 290
rosioBbl ropesiku

MuHuManbHas gnuvHa conna Ler MM 310" | 310" | 310" | 310V | 310" | 310" | 310"
ropesnku

MuHuManbHoe BbICTynaHue Ler MM 50" | 50Y | 50" |50" | 50" | 50" |50
ropesiku B Kamepy cropaHus

PacctosiHne ot nnuTbl ropenku | T MM 260 | 260 | 260 |260 | 260 |260 | 260
A0 Kamepbl CropaHus

MoHTaxHasi BbICOTa ropesiku Hs MM 427 | 442 | 457 | 457 | 477 | 477 | 507
MoaknoyeHme nogaroLwen VK Oy 65 65 65 65 80 80 100
nuHUM KoTna? (Mm)

MoakntoyeHne obpaTHOM RK Oy 65 65 65 65 80 80 100
nuHuM KoTna? (Mm)

MoaknoyeHne nogaun VSL | Oy 40 40 40 50 50 50 50
npeaoxpaHuTenbHON NuHUK? (Mm)

MoakntoyeHue rpynnbl SG aron 1 1 1 1 1 1 1
6e3onacHocTM KoTna M

BbicoTa donaHua VK/VSL/RK He MM 1005 | 1065 | 1095 | 1095 | 1165 | 1165 | 1255
PaccTosiHue A1 MM 240 | 345 495 | 470 |540 | 540 | 450
PaccTosiHue Az MM 170 | 205 185 | 200 | 225 | 225 | 365
PaccTosiHue As MM 400 | 400 413 | 573 | 437 | 637 | 516
MoaknioueHne KpaHa gns DeL aron 1Ya 1Ya 1Ya 1Ya 1Ya 14 1va
3anosiHeHUsA u cnmBa M

BbicoTa KpaHa ans 3anonHeHms | Heo MM 100 100 100 100 100 100 100
M cnuBa

[ApeHaxHbIN naTpyboK cnuBa Ra aon | G G G G G G G
YyUcTALero cpeacTsa M 3/8 3/8 3/8 3/8 3/8 3/8 3/8

1)

Conno ropenkn OOMKHO 3axX04nTb BHYTPb >Kap030|7| KamMmepbl Ha

50...100 mm. [Mpn MOHTaxe ropenku Ha koTen Takke HeobxoanmMo
cnefosaTtb TPeBoBaHMSAM MHCTPYKLIMM MO MOHTaXy W SKcnnyaTauum
ropersku.

2) ®naHey no EN 1092-1 (PN16) unun no FOCT 33259 (PN16,
nckntodeHne - DN80 PN40).

00O «TepMoOTeEXHMKa DHrenbLc»
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Tabnuua 5 OcHoBHbIe pa3Mepsbl koTnos 600 — 2000 kBT

Tunopasmep KoTna 600 730 | 820 | 1040 1200 | 1400 1850 | 2000
OnwvHa kotna L MM 2364 | 2310 | 2510 | 2635 | 2935 | 3080 | 3480 | 3680
LnpuHa koTna (o6was) Bs MM 1040 | 1150 | 1150 | 1230 | 1230 | 1322 | 1480 | 1480
OrnvHa onopHow pambl Ler MM 1753 | 1700 | 1900 | 1960 | 2260 | 2316 | 2720 | 2920
O6nacTb packpbiTusi ABepuU Br MM 950 | 1060 | 1060 | 1170 | 1170 | 1280 K 1385 1385
KoTna
LnpuHa onopHon pambl Ber MM 570 | 650 | 650 |820 |820 |880 | 860 | 860
O6was BbicoTa (C cuctemom H MM 1430 | 1430 H 1430 | 1534 | 1534 | 1651 | 1739 1739
ynpaBrieHus)
BbicoTa koTna Hk MM 1210 | 1320 | 1320 | 1340 | 1340 | 1460 | 1545 | 1545

OunameTp naTpybka AbIMOBbIX Daa MM 300 | 350 |350 |350 |350 |400 | 400 | 400
rasoB
BbicoTa naTpy6ka AbIMOBbIX Haa MM 670 | 727 | 727 | 800 | 800 1070 | 1050 | 1050
rasos

OnvHa kamepbl cropaHus Lrr MM 1640 | 1585 | 1785 | 1845 | 2145 | 2120 | 2520 | 2720
OnameTp Kamepbl cropaHusi Der MM 548 | 624 [ 624 | 710 | 710 | 780 | 860 | 860
MakcumanbHbIN guameTp Dws MM 290 | 350 350 |350 | 350 |350 |350 | 350

ronosbl ropesnku
MuHumanbHas gnuHa conna Lsr MM 310" | 310" | 310" | 360" | 360" | 360" | 360" | 360"
ropenku

MuHuManbHoe BbICTynaHue Lrr MM 50" | 50" | 50" | 50" | 50" |50 | 50" | 500
ropesiku B Kamepy cropaHus
PacctosiHne ot nnuTbl ropenku | T MM 260 | 260 | 260 |310 310 | 310 | 310 | 310

A0 Kamepbl CropaHus
MoHTaxHas BbICOTa ropersiku Hs MM 507 | 547 | 547 |592 |592 | 635 685 |685

MogkntoyeHue noparoLlen VK Oy 100 125 | 125 | 125 |125 | 150 | 200 | 200
nuHUM KoTna? (Mm)

MoakntoyeHne obpaTHOM RK Ly 100 125 | 125 | 125 | 125 | 150 | 200 | 200
nuHUM KoTna? (Mm)

MopknioyeHue nogayun VSL | Oy 50 65 65 80 80 80 100 | 100
npegoxpaHuTenbHON NUHUK? (Mm)

MoakntoyeHue rpynnbl SG awon 1 1 1 1 1 1 1 1
6e3onacHocTM KoTna M

BbicoTa donaHua VK/VSL/RK He MM 1255 | 1255 | 1365 | 1475 | 1475 | 1612 | 1720 | 1720
PaccTtosiHne A1 MM 450 | 620 1620 | 620 | 620 | 725 | 925 1125
PaccTtosiHne Az MM 365 | 350 | 350 |595 |[595 |725 925 | 925
PaccTtosiHne As MM 766 | 541 541 569 | 870 | 673 | 670 | 670
MoaknioueHme KpaHa gns DeL aron 1Ya 1Ya 1Ya 1Ya 1Ya 1va 1va 1va
3anosiHeH!sA u cnvea M

BbicoTa KpaHa ans 3anonHeHums | Heo MM 100 80 90 100 100 80 90 90
M cnuBea

[ApeHaxHbIN naTpyboK cnuBa Ra aon | G G G G G G G G
yucTALWero cpeacTBa M 3/8 3/8 3/8 3/8 3/8 3/8 3/8 3/8

1) Conno ropenku A0MKHO 3aX0AUTb BHYTPb XapoBOW Kamepbl Ha
50...100 mm. [Npu MOHTaxe ropenku Ha KoTen Takke Heobxogumo
cnepoBaTtb TPeboBaHWSIM MHCTPYKLMM MO MOHTaXy W SKchnyaTauum
ropenku.

2) dnaHew no EN 1092-1 (PN16) unm no FOCT 33259 (PN16,
nckntodeHme - DN80 PN40).

00O «TepMoOTeEXHMKa DHrenbLc» 8732304391 (04.2026)
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Tabnuua 6 OCHOBHbIE TEXHUYECKME XapaKkTepuUcTukKn KoTros

120 - 500 kBT
Tunopasmep KoTna 120 | 190 | 250 <300 | 360 | 420 | 500
HomunHanbHas kBT 120 190 | 250 |300 |360 |420 | 500
TEennonpou3BoAUTENILHOCTb
HomuHanbHas TennoBas Harpyska kBT 132 | 209 | 274 | 329 | 393 | 459 | 546
TpaHCNOPTHLIN Bec Kr 430 | 528 /636 | 665 |764 | 874 1012
O61LEM KOTNOBOWM BOAbI n 136 203 | 233 | 262 323 | 367 | 434
O6bemM Kamepbl cropaHusi KoTna n 129 183 | 238 | 268 | 304 |350 | 420
AspoguHammnyeckoe conpotuBneHume | mbap | 0,8 1,6 1,54 | 2,7 3,3 3,9 4,7
Heo6xoaumbin Hanop Ma 0 0 0 0 0 0 0
MakcumanbHas Temneparypa °C 110 110 110 110 110 110 110
npegoxpaHUTEeNbLHOro orpaHnynTens
Temneparypbl
MakcumanbHoe paboyee gaBneHue bap 6,0 6,0 6,0 6,0 6,0 6,0 6,0
BOAbI
KNO npyn HoMuHanbHowm % 90,9 90,9 (912 912 (916 | 915 | 91,6
TennonpousBoauTenbLHOCTH, 2
Huswas TennoTta cropaHus Kkan/m 8000
pacyeTHOro TonaMBea 3
Pacxop TonnuBa (ras) M3/4 14,2 1225 | 29,5 | 354 | 422 | 49,3 | 58,7
TennonponsBoauTEeNbLHOCTb NpPU kBT 36 57 75 a0 108 126 150
Harpy3ke 30 %
TennoBas Harpy3ka npu kBT 40 63 82 99 118 138 164
TennonpousBogutensHocTn 30 %
KNA npyn HoMMHanbHOM % 85,7 | 857 860 |860 | 8,4 | 863 | 864
TennonpoussoauTensHocTn
KNQ npu Harpy3ke 30% " % 872 872 875 |875 879 878 879
[Onana3oH perynupoBaHuA °C 50— | 50- | 50- |50- 50— | 50- |50-
TeMnepaTtypbl BoAbl 105 105 |[105 | 105 | 105 |105 | 105
MoTepwu Tenna B okpyxawwyr cpeagy | % 04 0,34 | 0,29 | 0,26 | 0,23 | 0,21 | 0,20
TemnepaTtypa AbIMOBLIX ra3oB nNpu °C 150 | 150 | 150 | 150 | 150 | 150 | 150
YacTU4YHOM Harpy3ske 60 %°
TemnepaTtypa AbIMOBLIX ra3oB nNpu °C 210 | 205 |202 | 200 |200 |200 | 200
nonHon Harpyske®
MaccoBbI NOTOK OTPaGoOTaHHbIX Kr/c
rasos, AU3TONNMBO, YaCTU4YHasA 0,032 | 0,049 @ 0,065 | 0,077 | 0,093 | 0,109 | 0,128
Harpy3ka 60 %%
MaccoBbI NOTOK AbIMOBbIX ra‘::.)oB, Kr/c 0.053 | 0082 0108 0128 0,156 0181 0,130
OU3TONJSIMBO, NOJIHas Harpyska
MaccoBbIf NOTOK OTPaGoTaHHbIX Kr/c
rasos, ras, YacTu4Hasi Harpy3ka 60 0,031 | 0,049 | 0,065 | 0,078 | 0,093 | 0,107 | 0,140
%)
gzcﬁ%i:':ﬂ":;’“ ABITIoBbIX Tasos, kfe 0,052 0,081 0,108 0,130 | 0,155 0,178 0217

) Py3ka

CopepxaHue CO2, AU3TONNMBO % 13 13 13 13 13 13 13
CopepxaHue CO2, ras % 10 10 10 10 10 10 10

1) Bebicwas TennoTa cropaHus

2) Huswas Tennota cropaHus

3) Mpw cpenHel Temnepatype koTnoso Boabl 70°C

4) Mpw paboTe Ha ansenbHom Tonnuee HEL, Hi = 11,86 kBTu/kr

5) Mpu paboTe Ha npupoaHom rase H/L, Hi = 9,03 - 10,03 kBtu/m?

00O «TepMoOTeEXHMKa DHrenbLc»

8732304391 (04.2026)



16

PyKOBO,D,CTBO Mo MOHTaXy U 3KcnnyaTtauuu
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Ta6J'IVILI,a 7 OCHOBHblE TEXHMYECKNE XapaKTepUuCTUKn KOTrioB

600 - 2000 kBT
Tunopasmep KoTna 600 | 730 | 820 | 1040 1200 | 1400 | 1850 | 2000
HomuHanbHas kBT 600 | 730 | 820 | 1040 | 1200 | 1400 | 1850 | 2000
TEnJIonpon3BoAnTeNIbHOCTb
HomunHanbHasa TennoBas Harpyska kBT 655 | 795 | 893 1138 | 1313 | 1532 | 2024 2176
TpaHCNOPTHbIN Bec Kr 1099 | 1265 | 1395 | 1864 | 2057 | 2479 | 3191 | 3371
O61BLEM KOTNOBOM BOAbI n 502 | 607 | 675 |822 | 942 | 1339 | 1655 | 1755
O61beM KaMepbl cropaHusi KoTna n 495 | 618 | 693 | 934 1071 | 1275 | 1710 | 1825
AspoanHamMmuyeckoe conpoTtuBneHme | mMbap | 5,59 | 6,1 6,47 | 725 7,74 | 713 | 9,17 | 10,3
Heo6xoaumbin Hanop Ma 0 0 0 0 0 0 0 0
MakcumManbHas Temnepartypa °C 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110
npeaoxpaHUTeNIbHOro orpaHu4YuTens
Temnepartypbl
MakcumManbHoe paboyee gaBneHue bap 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0
BOAbI
KNO npyn HoMuHanbHowm % 916 1918 918 914 (914 | 914 914 | 91,6
TEennonpousBoaUTeNLHOCTH, 2
Hu3was Tennota cropaHus Kkan/m 8000
pacyeTHOro Tonnmea 3
Pacxop Tonnuea (ras) M3/ 70,4 1855 96,0 | 1223 | 141,1 | 164,7 | 217,6 | 233,4
Tennonpou3sBoauTeNbLHOCTL NPU kBT 180 | 219 | 246 | 312 | 360 | 420 | 555 | 600
Harpy3ke 30 %
TennoBas Harpy3ka npm kBT 197 | 238 | 268 | 341 394 | 460 | 607 | 632
TennonpousBogutenbHocTu 30 %
KNAO npy HoMuHanbHoOM % 86,4 86,6 | 86,6 | 86,2 |86,2 | 86,2 86,2 | 86,6
TennonpoussoguTenbHoctn !
KNA npm Harpy3ske 30% " % 879 881 881 |87,7 |877 |87,7 |87,7 | 88,1
Onana3oH perynupoBaHuA °C 50- | 50- | 50- |50- 50- | 50- |50- |50-
TemnepaTtypbl BoAbl 105 105 105 105 105 105 105 105
MoTepu Tenna B okpyxatwllyto cpeay | % 0,21 |0,25 0,25 0,25 | 0,25 | 0,26 | 0,26 | 0,26
TemnepaTtypa AbIMOBbLIX Fra3oB Mpu °C 150 150 150 150 150 150 150 148
4YacTU4HoOM Harpy3ske 60 %>
TemnepaTtypa AbIMOBbLIX Fra3oB Mpu °C 200 198 198 198 195 195 195 190
nonHon Harpyske®
MaccoBbIi NOTOK OTPaGoOTaHHbIX Kr/c
rasos, AU3TONNIMBO, YacTUYHasA 0,167 | 0,187 | 0,209 | 0,265 | 0,305 | 0,357 | 0,473 | 0,550
Harpy3ka 60 %%
MaccoBin rIOTOk ABIMOBBIX rasos, kr/c 0278 0311 0,348 0442 0508 0595 0,788 | 0,931
ON3TONJIMBO, NOJIHAA Harpy3ka
MaccoBbIi NOTOK OTPaGoTaHHbIX Kr/c
rasos, ras, YacTu4Has Harpy3ka 60 0,167 | 0,187 | 0,210 | 0,267 | 0,309 | 0,360 | 0,476 | 0,562
%)
gzcﬁ%i:':ﬂ":;r""“"";’;°3b'x rasos, | K/C 4579 0312 0350 0445 0515 0600 0,794 0,954

) Py3ka

CopepxkaHue CO2, AU3TONNMBO % 13 13 13 13 13 13 13 13
CopepxaHue CO2, ras % 10 10 10 10 10 10 10 10

1) Beiclias Tennota cropaHus

2) Hu3was Tennota cropaHus

3) Mpw cpenHew Temnepatype kotnosow Bogel 70°C

4) Mpu paboTe Ha am3enbHom Tonnuee HEL, Hi = 11,86 kBtu/kr

5) Mpu paboTe Ha npupoaHom rase H/L, Hi = 9,03 - 10,03 kBtu/m?

00O «TepMoOTeEXHMKa DHrenbLc»

8732304391 (04.2026)
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216 ['mapaBnu4yeckoe CONpPoTUBIIEHME KOTNAa

mapaBnuyeckoe CONPoTUBIEHNE KOTMA — 9TO pasHuLa
mexay AaBreHMeM Ha naTtpybkax nogaqv 1 sosspara
BoAbl. [MapaBnMyeckoe ConpoTUBEHME KOTIa 3aBUCUT
OT pa3mepoB naTpybKoB Nnogayn/Bo3spaTa Boabl U
pacxofa Bofbl.

Apy [mbar]
100 F 17 17T 17
=
Zz 7 z Z
VA4 pd
yd yd
Al //
// /
10 z I‘ " l"
i II
7 "4 7
Ly yd
A XA
127 [a[ |4
1
1 10 ~ 100
Vy [m3/h]
6720 640 417-04.2T

PucyHok 6 M'mgpasnuyeckoe conpoTtusneHmne kotnos SK 120 -
600 kBT

SK: 120 kBT

SK: 190 kBT, 250 kBT, 300 kBT
SK: 360 kBT, 420 kBT

SK: 500 kBT, 600 kBT

A OWON -

Mpumep pacyeta ana SK 250 kBT:

[aHo:

. AT=15K

. c =4,19 kOx/xr x K

. MnoTtHocTb Boabl = npu6in. 1000 kr/m3

APy paccunTbiBaeTCa criegytowm o6pasom:

Q =mXcXAT
m= Q
c X AT
250 kBT
m= %X 3600 c/4

4,19K'£[—>KK X 15K
KT

PesynbTtat
m = 14320 kr/4
14320 kr/4 3
H = 1000 wrjwe - LR M/A
Pesynbtat
. B Touke nepeceveHna npamon 2 n Vu = 14,3

M3/4 Mbl nonyvaem APx = 35 mbap

000 «TepMoTeXHUKA DHrenbLC»

Apy [mbar]
100

10 .

EN

10 100 ) 1000
Vi [m3/h)
6 720 640 417-05.2T

PucyHok 7 M'vapasnuyeckoe conpoTusneHue kotnos SK 730 -
2000 kBt

1 SK: 730 kBT, 820 kBT, 1040 kBT, 1200 kBT
2 SK: 1400 kBt
3 SK: 1850 kBT, 2000 kBT

8732304391 (04.2026)
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3 YKa3zaHusa no TpaHCNnopTUPOBaHUIO U
YCITOBUSIM XpaHeHUA

ONMACHO: cyuiecTByeT yrposa ans XusHu
n3-3a HENPaBWIIbLHOIO KpenneHns KoTna.

» [1nsa TpaHCNOPTUPOBKM KOTNa
NCNonb3ynTe nogxoasiwime cpeacTea,
HanpMMep, BUNOYHbIN NOrpy34mK, KpaH unm
PONUKM ANS NepeMeLLeHNs TSKENbIX
rpy3oB.

» Bo n3bexaHne nageHus kotna, ero
HY>KHO 3aKpenuTb Ha TPaHCNOPTHOM
cpeacTse.

OMNACHO: onacHoCTb ANS XXWU3HU 13-3a
nageHust rpysa.

» [Nepen TpaHCNOPTUPOBKOW 3aKpenuTe
KOpMyC KOTNa KpenexHbIMU PEMHSMU.

31 MepeBo3Ka KOTNa Ha TpaHcnopTe

KoTnbl TpaHcnopTmpytoT NobbiM BUAOM TpaHCMopTa B
COOTBETCTBUM C NpaBuiiamn NepeBo3oK rpy3oB.,
AENCTBYIOLWMMN Ha TpaHCNopTe 4aHHOTo BMAA.

Mpw TpaHcnopTUPOBKe KOTNOB HE06X0AMMO
npeanpuHATbL COOTBETCTBYHOLUME 3aLLMTHbIE MepbI.
Bbibop Tvna 3awmThl 1 ynakoBKM NPOM3BOAMTCS C
Yy4YeTOM pasnuyHbIX haKTOpOB: NCNOSb3yeMbli BUL
TPaHCMOPTUPOBKU, MPOOOIPKUTENBHOCTL NEPEBO3KM,
CPOK 1 YCMOBUSI XpaHEHUS.

Heobxogumo obasatensHO cobnogaTth criegyrowme
npeanucaHus:

e 3beraliTe BO3OENCTBMA BIaXXHOCTH.

 [lpu TpaHCNOPTUPOBKE KOTOB Ha OTKPbLITbIX
TPaHCMOPTHLIX cpeacTBax Heobxoanma
COOTBETCTBYIOLLAs yNakoBKa A5 3auTbl OT Bnaru u
NOrogHbIX BO3AENCTBUN.

 [lo Bo3moxHOCTM usberante snbpauuii.

» Hu B KOEM crniyyae He noasepranTe KOTNbl
BO34encTBUIO Temnepatyp Huxe -40 °C (onacHoCTb
XPYMKUX N3IOMOB).

o [1na MOpCKOWM TPaHCMOPTUPOBKM UCNONb3yNTe
COOTBETCTBYIOLLYIO YNAKOBKY (TPaHCOKEeaHCKUN
KOHTeriHep). Ecnu koTen ynakoBaH B AepeBsAHHY0
Tapy, HegonycTuma TpaHCNopTUPOBKa Ha cyaax B
KadecTBe nanyGHoro rpysa.

o [Mpun nobom BMae TpaHCNOPTUPOBKN 0bpaTuTe
BHMMaHWe Ha JOCTaTOYHYIO Y COOTBETCTBYIOLLYIO
3aLUUTy OT KOPPO3UN.

» TpaHCcnopTHble CPeAcTBa AOMKHbI OblTb OCHALLEHBI
NHEBMaTMYeCKOW Unu ruapaBnuyeckomn
amopTusaumen ana npegoTepalleHus
BMOpPaLMOHHbBIX MOSTOMOK.

KpenneHue KoTna Ha TpaHcnopTe:

» He npoknagbiBanTe CTSXKHbIE PEMHMU, LLEnu no
obnuuoBke koTna.

00O «TepMoOTeEXHMKa DHrenbLc»

> erl’lMTe MX TOJNBKO 3a NPOYLUNHbI, Haxoadwmeca Ha
BOKOBbIX CTOpOHaXx KoT/a, B nepenHeVl n 3agHen
YacTax.

3.2 TpaHCNOPTUPOBKA KOTNa BUITOYHbLIM
NOrpy34ymKom

KoTén MoXHO nepeBo3nTb BUIOYHLIM MOMPY34MKOM.
Mpu TpaHCnNopTUPOBKe KOTNa cobnoaanTte cnegytoLine
npasuvna:

ONACHO: yrposa ansi >Xu3Hu ns-3a
nageHus rpysa.

» [Mpu nogbEme 1 TpaHCNOPTMPOBKE
paBHOMEPHO pacnpefensinTe BeC KOTna Ha
BUIax norpys4yuka.

» YuuTbiBanTe BEC KOTNA U
rpy30onoabEMHOCTb TPAHCMOPTHOMO
cpeacrtea.

» Bo nsbexaHue nageHust KotTna, ero
HY>XHO 3aKpenuTb Ha TPaHCNOPTHOM
cpeacree.

» OTBEpPCTUA ANSA TPAHCMOPTUPOBKU
BUIOYHBIM NOrpy34mMkom (= PucyHok 8, [2]).

6 720 806 032-22.2T

PVICVHOK 8 TpaHcnopTUpoBKa KOTMa BUIIOYHbIM Norpy34ymMkom

[1] Koten

[2] OTBepcTMA ANs TPaHCMOPTMPOBKN BUITOYHbBIM
Norpy34nkom

[3] Pama kotna

YBEOOMIJIEHUE: BO3MOXHbI
HEeWCNpaBHOCTU YCTAaHOBKM M3-3a
NoBpeXAeHUs Kopryca KoTna.

P MogHMMariTe KOTEN TOMNBKO 3a OMOPHYH
paMy, a He 3a Kopnyc unu ABepb KoTna.

P [lepeBo3unTe KOTEN BUIOYHBIM
norpy34mkom cOoky.

8732304391 (04.2026)
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3.3 MepemelieHne KOoTna nepeKaTbiBaHMeM
Ha Tpybax

» YnoxuTe TpyObl (= PucyHok 9, [2]).
» [NogHMUTE KOTEN AOMKPATOM.
» Mopnoxute Tpybbl Noa KOTEN.

6720806 032-44.1TL

PucyHok 9 lMNMepemelueHne koTna nepekaTtbiBaHNeM Ha Tpybax

[1] Pama kotna
[2] TpyOGbl
[3] OowmkpaTt

34 Moabem KoTna KpaHoOM

KoTén MOXXHO NoAHUMAaTh M TPaHCNOPTUPOBaTbL KpaHOM
(=>PwucyHok 10, [4]).

6 720 806 032-23.2T

PucyHok 10 Cxema cTponoBku

[1] Kptok kpaHa

[2] MoabeMHble NPoyLLNHbI
[3] Kptoku ctpon

[4] Koten

00O «TepMoOTeEXHMKa DHrenbLc»

. MpoyLWwnHbI 4N KPENNEHUS Hemnbas
l ncnonb3oBaTth AN nogbEémMa KoTna.

P BcTaBbTe Kproku cTpon [3] B OTBEPCTUSA NOALEMHbIX
NPOYLWUVH [2] B BEPXHEN YacTu Kopnyca KkoTna.

» MogBecbTe cTponbl Ha KPoK kpaHa [1].

/N

ONACHO: yrposa ansi *Xu3Hu ns-3a
nageHus rpysa.

» icnonb3yinTe CTponbl TOMbLKO
O[AVHaKOBOW ANUHBbI.

» CTponbl AOMKHbI HAXOOUTBCS B
ncnpaBHOM COCTOSIHUM U COOTBETCTBOBaTb
no rpy30noaAbLEMHOCTM.

» BcraBnsanTe KprokM TOMbKO B
npeaycMOTpEeHHbIE ANsl HUX NPOYLUMHbI B
BEPXHEW YacTu Kopryca KoTna.

» He uennsanTte KproKu 3a NpoyLUUHbI
AN KpenyeHusi Ha 60KOBbLIX CTOPOHaX
KOTNa, a TakKe 3a naTpyoku
NOAKIIOYEHUA K OTONUTENIbHOW cUcTeme.
» MNogHMMaTb KOTEN KpaHOM paspeLlaeTcs
TONbKO KpaHOBLUMKaM, 0bnagaroLmm
COOTBETCTBYHOLLEN KBaNMdUKaumen.

» KoTten nogHvmaTth TONbKO B
rOPM30HTANIbHOM MONOXEHNN.

3.5 YcnoBusa xpaHeHus

KoTnbl HE06X0ONMO XpPaHUTb B CYXOM 3aKPbITOM
nomMeLleHnM Npy TemnepaType OKpyXXatoLlero Bo3gyxa
ot 0 °C go 35 °C n BnaxHoctu He 6onee 70%, Boanu
OT UCTOYHMKOB MOBBILLEHHBIX TEMNepaTyp 1
BO3[ENCTBUSA COMHEYHbIX nyyen. Cpok xpaHeHus 2 roga
C MOMEHTa n3rotoBneHust. Npu xpaHeHnn He06Xo0ANMO
n3beratb peskoro nepenaga tremnepatyp. Ecnv koten
XpaHWUTCS B TPAHCMOPTUPOBOYHOW NNEHKe, HEOOX0ANMO
pa3pe3aTb TPaHCMOPTUPOBOYHYIO MMEHKY MO BCEN
OJIMHE BO3re OCHOBaHusl, 4Tobbl NpegoTBPaTUTL
obpasoBaHue KoHAeHcaTa U, TEM CaMbIM, OKUCITEHUS
M30NIMPOBaAHHON NOBEPXHOCTMU.

8732304391 (04.2026)
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4 YKazaHMA NO MOHTaXy [NogBsecky ABepu KOTNa MOXHO NepeHecTn C NpaBomn

Mpn MoHTaxe u paboTe OTONUTENBHON
YCTaHOBKM cOGnoganTe HOpMbI 1 NpaBuna,
OEenCcTByloLLNE B TOW CTpaHe, rae oHa
akcnnyatupyetcs! MNapameTpbl Ha
3aBO/ICKOM Tabnuyke KoTna siBNATCS
onpegensoWMMn n nx cregyet
obsazaTenbHO cobnogaTtb

41 MoHTax KoTtna

ONMACHO: Yrposa ons »13Hu us-3a
oTpaeneHusi! HegoctaTouHbIN NPUTOK
CBEXEro Bo3ayxa B MOMELLEHNE MOXET
NPUBECTM K ONacHbIM OTpPaBNEHNsSM
ObIMOBbLIMU Frazamu!

» Cneoute 3a TeM, YTOObI
BEHTUNALNOHHbIE OTBEPCTUA ONA NMPUTOKA U
BbITAXKM BO3ayXa He Oblnun YMEHbLLUEHbI B
CeYeHUn nnum nepeKkpbiTbl.

» 3anpeluaeTcs akcnnyaTMpoBaTb KOTEN
npn Hann4nm HemcnpasHOCTU.

» YKaxute nMcbMEHHO nuuam,
akcnnyaTupyowmm obopyaosaHue, Ha
HeJoCTaTK/ U ONacHOCTH.

CTOPOHbI Ha NneByto (=>rnaea 4.6, c1p.24).

[laHHble 0 pasmepax KoTna npuBeaeHbl B rnase 2.15,
cTp. 11.

Tabnuua 8 3agaHHble pacCTOAHUSA OT CTEH

Tunopasmep | Paccros Pacctosa | Paccros
KoTna Hue Hue Hue
AH, MM Av B mm" | As, Mmm?
120 — 360 1000 2000 250+Lgr?)
420 — 2000 1000 2500
1) YuutbiBanTte pacctosiHue Ler (AnNunHa ropenku) n pacctosiHwe

Bt (o6nacTb noBopoTa ABepwu koTna, Tabnuua 4, ctp. 13 n Tabnuua 5,
cTp. 14) oTHOCUTENBHO paccTosiHWUA Av U As (Ha CTOPOHe HaBecku ABepu
KoTtna).

2) Yuutbisante ans SK 420 — 2000kBT pa3mepbl cuctemsl
ynpaeneHus ans pasmepa As (Ha CTOPOHE MOHTaxa CUCTEMbI
ynpaenenus 250+Lgr).

° YyuTbiBaTe OOMNOMHUTENBHOE MECTO A1
'I MOHTaXa rnywunTens u/vunm
TennoobMeHHMKa ObIMOBbIX ra3oB.

OMNACHO: Yrposa noxapa us-3a Hanuius
NEerkoBoCnnaMeHsILWmuxcs MaTepuanos
nnn xxunakocrten!

» 3anpeluaeTcs XpaHUTb
nerkoBocnnaMeHsioLWwmuecs matepuanbsl Unm
XKMOKOCTU B HEMOCPEeACTBEHHOW 6nn3ocTy
OT KoTna.

W3-3a kopnycHoro wyma TpebyeTtcsa
pasgeneHve mexay QyHa4aMeHTOM U
KOTSIOM, NMO3TOMY Nepep, yCTaHOBKOM
060pya0BaHMS HY>XHO BbINOMHNUTL
3BYKOM30SISILUNIO, HANPUMEP, YNOXUTb
3BYKOV30MPYHOLLME NPOKNALKW.

YBEOOMIJIEHUE: Bo3aMOXHO noBpexaeHne
obopynoBaHusi Npy oTpuLaTeNbHbIX
TemnepaTypax.

» KoTén gomkeH yctaHaBNuBaThCs B

nomMeLleHnmn, 3almLeHHOM OT Xoroaa.

TpeboBaHuMsA K NOMELLEHUI0 YCTaHOBKN 060pya0BaHNS:

« [nowaaka, Ha KOTOPYH YCTaHaBNMBAETCA KOTEN,
OosmkHa 6bITb JOCTATOYHO NPOYHON 1 obnagaTb
OO0CTaTOYHON HecyLen CnocoBHOCTLIO.

« [lomelleHune, B KOTOPOM yCTaHABNNBAETCS KOTEN,
OOJMKHO ObITb CyXUM U 3aLUULLEHHBIM OT XOroaa.

» Pa3smepbl nomeleHnsa gomkHbl obecneunBaTb
npaBuIbHYO 3KCMyaTauuto 06opynoBaHus.

4.2 MuHMManbHbIe PaccTOAHUA OT CTEH

Mpu coopyxeHun oyHAaMmeHTa unu nnowaakm ans
YCTaHOBKM KOTMNa yYuTbiBanTe ykaszaHHble
MUHVMMarbHbIE PAaCCTOSAHNS OT CTeH (PucyHok 11 u
Tabnuua 8). MNnowanka AomkHa BblAepPKMBaATb
Harpy3ky, OblTb POBHOW 1 ropu3oHTanbHoN. MepeaHuni
Kpan KoTna AorkKeH pacnonaratbCs 3anognmuo ¢
Kpomkoun doyHaameHTa. lNprmep ycTaHOBKU KOTNa
npusenéH Ha PucyHok 11.

00O «TepMoOTeEXHMKa DHrenbLc»
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6720 806 032-19.2ITL

PucyHok 11 MNomelleHne ansa ycTaHoBKM KOTNa (pa3veps B
MM)
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4.3 BbipaBHUBaHue KoTna

KOT&n Hy>XHO BbIPOBHATL B MPOAOSIBHOM Y MONEPEYHOM
HanpaBneHusix, YTOObl B HEM He cKannuBarncsi BO34yX.

.i [nsa BblpaBHMBaHWS KOTNA UCNONb3yNTe

MeTannmyeckme nosocol

» BbipoBHANTE KOTEN [2] NO rOpM3oHTanNu 1 BepTukanu,
ncnonb3ys yposeHsb [1].

6 720 806 032-24.2T

PucyHok 12 BelpaBHMBaHuWe KoTna

[1] YpoBeHb
[2] KoTén

4.4 YKnagka 3ByKOU3OSSILMOHHbIX NOJIOC
(mononHuTenbHas KOMNMeKTaums)

BHUMAHUE: OnacHoCTb TpaBMMPOBaHMS
nepcoHana npu nepemeLLeHumn TaxenbIx
rpysos!

HenpaBunbHbI nogbem U nepemeLleHve
TSDKENMbIX  TPY30B MOXET MpMBECTM K
TPaBMUPOBAHMIO NepcoHana.

» CobnoganTe TpaHCNOPTHbIE
0603Ha4YeHns Ha ynakoBKe.

» Heobxognmo nogHumatb 06opygoBaHue
TOMNbKO 32 NPeayCMOTPEHHbIE A1 3TOro
MecrTa.

» [na nogbéma u nepemeLleHns
obopyaoBaHus NpyBriekanTe 4OCTaTOYHOE
KONM4ecTBO pabOTHMKOB.

-Unm -

» [Nonb3yrTech NOAXOAALLNMU
TPaHCMOPTHLIMU CPeACTBAMU (Hanpumep,
NOABLEMHOM TENEXKON NN PyYHOI
TENEXKON CO CTSKHBIMU PEMHSAMN).

» 3akpenuTe obopynoBaHue OT
COCKanb3blBaHUSA, ONPOKNAbIBAHUS U
nageHus.

00O «TepMoOTeEXHMKa DHrenbLc»

JononHntenbHas 3ByKoM3onsums
yKnagblBaeTcsl 4O YCTAHOBKM KOTNa

[nst ymeHbLUeHWs WwWyMa, 3BYKOU3O0MSLNOHHbIE NOMOCHI
(onuunoHanbHble NPUHAANEXHOCTN) HYXXHO YKnaabiBaTb
noZ OMnoOpHYyo pamy 3anoanuuo ¢ nepeaHen n 3agHen
CTOPOHOW KoTna.

P MNogHMMKUTE KOTEN Ha MEeCTe YCTaHOBKMW.

» [Noanoxunte 3ByKOU3OMNSALMOHHbIE NOSOChHI B
NpPoAONIbHOM HanpaBneHWn BO BCEX YETLIPEX yriax nog
pamy KoTna.

» OCTOpPOXHO yCTaHOBUTE KOTEN.

6 720 806 032-38.2T

PucyHok 13 Yknagka 3ByKOM30NALMOHHbBIX NOMOC
[1] 3BYKOM30MALNOHHbBIE NOMAOCHI

4.5 MoaknioyeHUe KoTna K cucteme orBoaa
AbIMOBbIX Fa30B U BOAAHOMY KOHTYpY

OMNACHO: Yrposa ans *u3Hu us-3a
oTpasneHusa! HegocTaTouHbIn NPUTOK
CBeXero Bo3gyxa B MoOMeLLeHne MoXeT
NPMBECTM K ONacHbIM OTPaBIEeHNAM
ObIMOBbIMU razamm!

» 3anpeluaeTcs aKcnnyaTupoBaTb KOTEN
Npy HaNM4YUM HEMCNpPaBHOCTML.

» YKaxuTe MMCbMEHHO nuuam,
akcnnyaTupyowmm obopygosaHue, Ha
HEeJOCTaTKM U OMaCHOCTW.

451 O6wme TpebOBaHMA K cUCTEMe OTBOAA
AbIMOBbIX ra3oB

Creayoume pekoMmeHaaLmm rno UCMosTHEHUIO CUCTEM
0TBOAA AbIMOBLIX ra3oB NoMoryT oGecneymTb
ucnpaeHyt paboTy TOMOYHOW ycTaHoBKM. Mpu
HecoBsoAeHUN 3TUX NPaBU MOTYT BO3HUKHYTh
npoBGriembl CO CXUraHnem Tonnamea BnAoTb A0
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aetoHaumn. OBbIYHO 3TO BhlpaXKaeTcs B aKyCTUYECKNX
BbIXJ10Max, HeCTabubHOCTU FOPEHMS U NOBbLILLEHHON
Bnbpaumm kotna. CuctemMbl CXUraHns Tonnmea c
H13kuM NOX MOXHO knaccudmumpoBaTb kak 6onee
KPUTUYHbIE M3-3a Taknx npobnem. Moatomy cucremsbl
0TBOAA AbIMOBLIX ra30B HEOOXOANUMO NPOEKTUPOBATL U
MOHTMPOBAaTb OCOOEHHO TLLATENBLHO.

Cucrtema oTBOAA AbIMOBbIX ra30B 0ObLIYHO COCTOUT U3
COEAVHUTENbHOro y4yacTka, nayLero ot kotna, u
BEPTMKANbHOM AbIMOBOW TPYObI.

Mpu pac4éte 1 MOHTaxe cMCTeMbl 0TBOAA AbIMOBbIX
rasos cobnopjante cnegyowiee:

« Cuctembl OTBOAA AbIMOBLIX Fa30B AOMKHbI
paccuYNTLIBATLCA MO HaUMOHArbHBIM Y MECTHbLIM
WHCTPYKUMSIM 1 HopMaM. Hanpumep, oTaensHo

cTosilme AbIMoBble TPYObl, a3POANHAMUYECKUIA PACUET.

KoHCTpyKUUsa cuctemMbl 0TBOAA AbIMOBbLIX ra30B AOMKHA
COOTBETCTBOBATb MECTHLIM HOpPMaM,
pernameHTUpPYOLWMM NpoBeaeHNE CTPOUTESbHbBIX
pabot. CobnioganTe HauMOHanbHbIE HOPMbI U
npasuna.

* [Mpun BbIGOPE MaTepuanos Ans cMCTeMbl 0TBOAA
ObIMOBbIX ra30B HEOOX0ANMO y4YNTLIBATL COCTaB U
TemnepaTypy 3TUX ras3os, YTOObI HE AONYCTUTL
NOBPEXAEHWI U 3arpsA3HEHUI aeTanewn,
cornpukacaroLLMXCs C HUMM.

* [lbiIMOBbI€ ra3bl AOMKHbI NOABOAUTLCS K AbIMOBOW
Tpybe no Hanbonee GrnaronpMaTHOMY C TOYKM 3pEHUS
aspoanHaMMKN NMyTU (KOPOTKOMY, BOCXOSALLEMY, C
HebonbLIUM KONMYeCcTBOM NOBOPOTOB). [pn aTom Ans
Ka)kgoro koTna gorpkHa ObITe npegycMoTpeHa
oTgenbHas aAbimoBas Tpyba. Heobxogmmo yunTbiBaTh
TENNoBOE paclLUMpPeHne B CUCTEME.

* [MoBOPOTHI HA COEAMHUTENBHOM Y4aCTKE HE OOIDKHbI
co3gaBaTb 3HAYUTENbHBIX CONPOTUBMAEHUI MOTOKY, AN
Yyero criefyeT NPUMEHSTb OTBOAbI U AedNeKTOpbI.
M3beranTte HECKOMNbKUX NOBOPOTOB Ha
COeaVHUTENbHOM y4acTKe, Tak Kak OHM MOTyT CTaTb
NPUYMHON BO34YLLIHOTO M KOPMYCHOIO LyMa, a Takke
CKayKoB AaBreHusi npu nycke. Heobxoanmo n3beratb
OCTPOYrOfbHbIX MEPEXOA0B MeXAy KBaapaTHbIMU
dnaHuamm n coegmHuTensbHeiMu Tpybamun. Takke yron
NnepexogHOro KoOHyca Ha Cy>eHusx/ pacluMpeHmnsix He
OoskeH npesbiwaTb 30°.

* [NpoknagbiBanTe coeanHUTENbHbIE YY4acTKM Mo
BO3MOXHOCTM BOCXOASLLMMU K ObIMOBON TpyGe (nog
yrnom 45°). Ecnv Ha KoHUe AbIMOBOMN Tpybbl nMetoTcs
HacagKku, TO OHW He JOJMKHbI MPEnATCTBOBATb
cBobOAHOMY BbIXOAY AbIMOBLIX ra3oB B aTMocdepy.

» ObpasyloLniicst KoHAeHcaT A0MKEH
BGecnpenaTCTBEHHO CTeKaTb Mo BCEW ANVHE,
0obpabaTbiBaTbCs 1 OTBOAUTLCS MO MECTHbLIM
npaeunam.

* JTloKM ANst YUCTKM crieqyeT pacnonaraTb COrnacHo
MECTHbIM UHCTPYKLUUSAM, BO3MOXHO TpebyeTcsi
cornacoBaHue ¢ COOTBETCTBYOLLMMU OpraHamu
Haa3opa 3a AbIMOBbIMY TpyGamu.

00O «TepMoOTeEXHMKa DHrenbLc»

* Heo6xoamMmo BLINONMHUTE pa3gernieHne abIMOBOMN
Tpybbl M KOTNa (Hanpumep, C NOMOLLIbIO
KoMMeHcaTopa), YToObl He JonyCcTUTb Nnepeaavy
KOPMyCHOro Lyma.

» Ecnu B cuctemy oTBOAa AbIMOBbLIX ra3oB
yCTaHaBMMBaETCS 3aCllIOHKa, TO K CUCTeMeE ynpaBneHust
oba3aTenbHO AOMKEH BbITb NOAKMIOYEH AAaTYNK
KOHEYHOrO MOSIOXEHUS, Nepeaatomnin curHan
"OTKPbITO". Po3xur ropernku goneH npoucxoanTb
TOMbKO B TOM Crny4ae, ecnun oT Aatyuka noctynaet
CUrHasn o NofHOCTbIO OTKPbLITONM 3acrioHke. M3-3a
BpeMeHn cpabaTtbiBaHsi NPUBOAA 3aCINTOHKM BO3MOXHO
nageHve TemnepaTypbl B KOTNe. YCTaHOBKY KOHEYHOrO
nonoxeHns "3AKPbITO" cneagyeT BbINONHUTL TakK,
4YTOObI 3aCfIOHKa HUKOr4a He MOorfa 3aKpbITbCs
MOSTHOCTbIO. OTO MNO3BONSAET NPeAoTBPaATUTL
NoBPEXAEHUS N3-3a NOBbLILLEHHOrO HarpeBa KoTna.

4.5.2 OpraHunsaumsa B3pbIBHbIX
npenoxpaHUTenbHbIX KfanaHoB B cMcTemMe
OTBOAA AbIMOBLIX ra3oB

Heobxoanmo npeaycMoTpeTb OpraHn3auunio B3pbiBHbIX
npeaoxpaHnUTErbHbIX KranaHoB B cUCTeMe 0TBOAA
AbIMOBbIX ra3oB. Mpu HecobntoaeHUN 4aHHOTO
TpeboBaHus aKcnnyaTaums KoTna He gonyckaeTcs,
M3roTOBMTENDb HE HECET OTBETCTBEHHOCTU 3a
BO3MOXXHbl€ NOBPEXAEHUSI.

4.5.3 YcrtaHOBKa yNNOTHUTENbHOW MaHXeTbl
(mononHuTenbHoe o6opyaoBaHMe)

» CMOHTUPYWTE YNNOTHUTENbHYIO MaHXETY B
COOTBETCTBMU C NpuUaraeMon MHCTPYKUMEN.

4.5.4 MoHTaxX gaTyMKa AbIMOBbIX ra3oB
(AononHuTenbHaA KOMMNEeKTauus)

P YcTaHoBMUTe JaTyvK TemnepaTtypbl AbIMOBbIX ra3oB B
COOTBETCTBUY C NpuraraeMomn MHCTPYKLMEN No ero
MOHTaxy.

45.5 MoaknioyeHUe KoTna K cucteme
Tpyb6onpoBoaoB

BbinonHAnTe cneaylowme pekomeHgauum ans
NOAKII0YEHNA KoTNna K Tpy6onpoBogHon cetu. Ato
MMeeT 6onbLUOe 3HaYeHUe AnA 6e3aBapuMHON
paboTbl.

° 3arpsi3HeHns KOTNoBOW BOAbI

'I HegonycTumbl. Mbl pekoMeHayemM
YyCTaHOBUTbL Ha 0BPaTHOWM NUHUK

rpsi3eynoBuTEnb, HE NPONYyCKatoLLMiA

3arpsi3HeHUsi B KOTEN.

8732304391 (04.2026)
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06opyaoBaHUs N3-3a HEMJOTHbIX
coegnHeHnn!

» Bce TpyObl 4nst nogknNiO4eHMs KoTna
crnegyeT nNpoknagbiBatb 6€3 HanpsXXeHun

if YBEOOMJIEHUE: Bo3aMOXXHO noBpexaeHne

MoaknioyeHne o6paTHOM JIMHUUN OTONNEHUA

YBEOOMIIEHUE: nospexaeHne
06opynoBaHust M3-3a HU3KOW TemnepaTypbl
obpaTHON NUHUN.

» Cobntoganite ycrnoBus akcnnyaraumm
(=Tabnuua 2, ctp. 8).

» NogcoeanHnTe 06paTHYHO NIMHUIO CUCTEMBI
OTONMEHUS K MECTY €€ MOAKIIOYEHNS HA KOTNe

(=>PwcyHok 14, ctp. 23 n PucyHok 15, cTp. 23, [3]).

)
SN ®
@

6 720 806 032-05.2T

PucyHok 14 Kotén SK120 - 820 kBT (cneBa = 3agHas
CTOpPOHa KoTna)

[11 NMopknoyeHne nogatowen nuHmnm kotna (VK)

[2] Mopatowasa npegoxpaHutenbHas nuHus (VSL —
NOAKINIOYEHNE NPeaOXPaHNTENBHOrO KranaHa
3aKasumka)

[3] MopknioyeHne obpaTtHom NuHUK koTna (RK)

[4] T[MogknioyeHue KonmekTopa co WryLepamu
(apmaTypHom H6ankm)

[5] Mecto uamepenus (mydra 3/4")

[6] Cnue koHpeHcaTa

[71 Matpy6ok onsa 3anonHeHus u crnvea

00O «TepMoOTeEXHMKa DHrenbLc»

6 720 806 032-25.2T

PucyHok 15 Kotén SK 1040 - 2000 kBT (cneBa = nepeaHsisi
CTOpPOHa KoTna)

[1] MNopknioyeHme nogatouien nuHmm kotna (VK)

[2] Mopatowasa npegoxpaHutenbHas nuHus (VSL —
NOAKITIOYEHNE NPeaoXpaHNTENbHOro KnanaHa
3aKkas4uka)

[3] MopgknoyeHne obpaTHo NuHUK koTna (RK)

[4] Mecto nsmepenuns (mydra 3/4")

[5] T[MoakniodeHne KonnekTopa co Wryuepamm
(MpegoxpaHuTenbHble YCTPOWCTBa)

MoaxknioyeHne nogaroLe NMIMHUN OTONNEHUA

P NoacoeanHWTe NOAAIOLLYIO MUHUIO CUCTEMBI
OTOMNJIEHUS K MECTY €€ MOAKMIYEHNS Ha OTONUTENBbHOM
kotne (= PwucyHok 14, cTp. 23 un PucyHok 15, cTtp. 23,

(1D

MopkntoyeHue rpynnbl 6e3o0nacHOCTM KoTna
(nononHuTenbHoe o6opynoBaHue)

P MopkntouuTe rpynny 6e3onacHOCTU KOTNa K LWTyLepy
NpenoXpaHNTENbHOM NIMHUN.

MoaknioyeHne NpefnoxpaHUTeNbLHOW NogaloLen
NINHUN

06opyaoBaHUA 13-3a HEMPaBUIIbHOIO
NOAKMIOYEHUS K NPefoXPaHUTENBHON
nogatowien nuHum [2].

» He nogkntoyanTe K npegoxpaHUTeNbHON
nogatoien nuHum [2] 6ak-BogoHarpeBaTenb
W gpyrme oTONUTENbHBLIE KOHTYPHI.

ij YBEOOMJIEHME: Bo3MOXHO NoBpexaeHne

P 3akpenute NpeaoxpaHUTENbHBIN KrnanaH YeTbipbMs
6ontamu Ha NOAKMIOYEeHNM NoAaroLLen
npegoxpaHutensHon nuHun VSL (= PucyHok 14 n
PucyHok 15[2]).

8732304391 (04.2026)
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4.5.6 3anonHeHMue KOTNa BOOAOMW U NpOBepKa
repmMeTMYHOCTU CoeauHEHNn

Ans npegoTBpalleHNA NOABNEHUA yTeueK Npu
paboTe oToNUTENbLHOM CUCTEMbBI, Nepen NyCKOM B
aKcnnyatauuio criegyeT NpoBepuThL eé
repMeTUYHOCTb.

. BennyvHa KOHTPONbHOrO AABMEHNS

'I 3aBUCUT OT NPUBOPOB U apMaTypbl,
YCTaHOBIEHHBIX Ha KOTJIE U B

OTOMUTENbLHON cUCTEME.

» CoGniopaiiTe HauMoHarnbHble HOPMbI U

npasuna.

YBEOOMIJIEHUE: BO3MOXHbI
TpaBMbl U/Mnu NOBpexXaeHne
obopyaoBaHus n3-3a BbICOKOMO
OaBneHusa nNpu NCnblTaHUN Ha
repMmeTnyHocTb! [pun BbICOKOM
OaBIieHNM BO3MOXHO MOBPEXAEHNE
perynvpytoLlen apmaTtypebl,
npenoxpaHuTeNbHbIX YCTPOWCTB U
NpMOOPOB KOHTPONSA AABMEHMUS.

» MpoBepbTe, YTOOLI NpY NPOBEAEHUN
UCMNbITaHWI Ha FrepPMETUYHOCTb He Bbinn
yCTaHOBIEHbI MPUGOPLI KOHTPOIS
[AaBreHus], perynupytoLlas apmartypa u
npegoxpaHuTenbHble YCTPOCTBa, K
KOTOPbIM HeMb3s NepeKkpbITb Noaady BoAbl
13 KoT/a.

YBEOOMIJIEHME: BO3MOXHO NoBpexaeHune
obopynoBaHust n3-3a TeEMNepaTypHbIX
HanNpsHKeHUN.

» 3anonHsanTe OTONUTENbHYIO YCTaHOBKY
TOMNMbKO B XONOAHOM COCTOSIHUM
(TemnepaTypa nogaroLLen fMHUN He
JomkHa npesbiwaTh 40 °C).

» 3anonHuTe oTONUTENBLHYIO cucTeMy (> rnaea 5.3,
cTp. 28). NpoBepbTe OTCYTCTBUE NpOTEYEK B
COeaVHEHUSX.

» MpoBeaunTe onNpeccoBKy OTONUTENBHOW CUCTEMBI.
» [1poBepbTe OTCYTCTBUE NPOTEYEK Ha bnaHueBbIX
COEOUHEHUAX 1 NOAKMYEHMSAX K KOTY.

» MpoBepbTe OTCYTCTBUE MPOTEYEK B TPYOONPOBOAHON
cucTeme.

» [locne npoBepkn repMeTUYHOCTU BOCCTaHOBUTE
paboTy BCEX OTKIMIOYEHHBLIX NPUOOPOB.

» YbenuTech, 4TO BCe NpUBOpPLI perynmpoBaHus,
N3MepeHnst 4ABMNEHUS N NPeAOXPaHNUTESNbHbIE
yCcTponcTBa paboTaloT NpaBuIibHO.

4.6 OTKpbITUE U 3aKpbITUE ABEpPU KOTNna

° Yepes 14 gHen nocne nycka B
'I aKcnnyaTaumo NOATAHUTE ravku KpenneHus
ABepu KoTna.

00O «TepMoOTeEXHMKa DHrenbLc»

4.6.1 OTKpbITUE ABEpPMU KOTNA

OCTOPOXHO: BO3MOXHO MNosfy4eHne
TpaBM OT nNagarowmx getanen!

[lBepb KOTNa MOXeT ynacTb nNpu eé
OTKPbITUM.

» OTBOpaYMBaNTe BUHTbI TONLKO HA O4HOM
CTOpPOHE OBepU KoTna.

[Bepb KOTNa MOXHO Ha BbIGOP OTKpbIBaTbL HANEBO UMNn
Hanpaeo. [JanbHenmne HCTPYKLUUN NpuBeaeHbl ANd
OTKpbITMS BNpaeo.

P JleBas cTOpoHa: OTBEPHNTE OBE ranku asepu Kotna
[11.

P [NpaBas cTopoHa: OTBEPHUTE ABE ralku ABepu KoTna
[1] Ha 2 - 3 oboporTa.

P JleBas cTopoHa: onyCcTuTE LWapHUPbI, OTBEPHYB ranky
[2] Ha 2 - 3 obopoTa. [IBepb 6oMbLUe HE MOXET nexarb
Ha ocsax wapHupa asepu [4] (> PucyHok 16). Npasas
CTOpPOHA: NOBEPHUTE CTOMOPHYIO ranky [3] Ha 2 - 3
obopoTa B HanpaeneHun ABepu koTna. Takum obpasom
ABepb caBuraeTcs ot KoTna. Mexay ABepbio 1 KOTIoOM
AOMKeH bbITb 3a30p HEe MeHee 5 MM, YTODbl He
NoBpPEeANNNCh YNIOTHEHNS.

P JleBasi cTopoHa: Npu BpaLleHUM CTONOPHOW raku [3]
B HanpaBneHun OBEepU KOTa ABEPb OTKPbLIBAETCS.
[1Bepb HE MOXET nexaTb Ha ocu [4] wapHMpa aBepu.

» OTkpownTe ABepb KOTNna.

: : 6 720 806 032-28.2T

PucyHok 16 OTkpbITME ABepu KOTNna

[11 Tanku

[2] Tanka wapHupa
[3] CronopHas rarika
[4] LWapHnpHas ocb

8732304391 (04.2026)



PyKoBOACTBO NO MOHTaXy M 3Kcnnyatauum
LaggarTT
Cepus SK

25

6 720 806 032-49.1ITL

PucyHok 17 MNMonoxeHve aBepw KOTna v ocu wapHupa

4.6.2 3akpbiTue gBepu KoTna

» JleBas 1 NpaBasi CTOPOHbI: BpaLLanTe CTOMOPHYHO
ranky [3] B HanpaBneHun KoTna.

» 3akpoiTe ABepb KOTna.

» 3aBepHuTe ravikun (PucyHok 16, [1]) Ha ocax
LWapHUPOB [4], 1 NpUTSHUTE ABEPb A0 YNIOTHUTENbHbIX
NOBEPXHOCTEMN.

» JleBas 1 NpaBas CTOPOHbI: 3aTsArMBaHneM raex [2]
BblCTaBbTe APYr OTHOCUTENbLHO Apyra YynnoTHUTENbHbIE
NoBEepPXHOCTU ABEPU 1 Tena KoTna.

[Bepb KOTna AOMMKHA HAXOAUTbLCHA NO NEPUMETPY Ha
paBHOM paccTosiHum (okono 10 Mm) OT Kpas
3aMblKaloLLEen MOBEPXHOCTU KOTNa.

» [leBasi 1 npaBasi CTOPOHbI: 3aTArnBanTe ravku [1],
noka ABepb KOTrna He OyaeT NnoTHO 3akpbiTa.

» JleBas 1 npaBasi CTOPOHbI: 3aKpenuTe ABepb KoTna
CTONOpHOW rarkomn [3].

» [MpoBepbTe repMeTUYHOCTb ABEPU (Hanpumep,
aspo3oneM Ansi Noucka yTeuyek).

00O «TepMoOTeEXHMKa DHrenbLc»

4.7 MoHTax ropenku (BononHUTenbLHas
KOMMJieKTauums)

YBEOOMIJTEHUE: Bo3MOXHO

& noepexaeHue obopyaoBaHUS U3-3a
YCTaHOBKW HEMPaBUNbHOW roOpesnku.
P [pyMeHarTe TONbKO ropenku,
COOTBETCTBYIOLLME TEXHNYECKNM YCIOBUAM
akcnnyaTaumm kotna (= rnasa 2.15, c1p.
11).
» OTBOpaYMBaNTe BUHTbI TONLKO HA O4HOM
CTOpPOHE OBepU KoTna.

471 MoHTax NnacTuHbI NoA ropenky

MpocBepneHHble NnUTbl NoA ropenky
MOHO NPUOGPECTUN Y N3roTOBUTENS
(mononHuTensHoe obopygosaHue). MNMnuta
ropernkun 3aBUCUT OT NPUMEHSIEMON FOpPenKu.

» 3akpenute nnuty [2] ¢ ynnoTHeHneM [3] Ha aBepu
koTtna [4] 6onTamu ¢ wanbamm [1].

6 720 806 032-27.2T

PucyHok 18 MoHTax nnacTuHbl NOA ropenky

[1] BonTtbl

[2] TMMnacTtuHa noa ropenky
[3] YnnotHenwe

[4] [OBepb koTna

4.7.2
ropesnky

YcTtaHoBKa ropefnikm Ha nnacTtuHy noa

° Mpy MOHTaXe 1 NOAKIMYEHUN NOMb3yNTeCh
'I COOTBETCTBYHOLLEN UHCTPYKLUMEN Ha
roperky.

Tennousonsauna B ABepu KoTna ctaHa4apTHO umeeT
oteepctne 200 MM gns ropenovHom ronossl. Ecnn
rorioBa ropesnkv umeet 0onbLUNA AnamMeTp, TO
OTBEPCTUE MOXHO YBENUYNTL MAKCMMyM A0 275 MM.

8732304391 (04.2026)
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YBEOOMIJIEHME: BO3MOXHO
noepexaeHne obopyanoBaHus U3-3a

HenpasWIbHO BbIGpaHHbIX
M30MAUMOHHBIX  KOMeLl WiM  uX
oTcyTcTBus!

» VicnonbayinTte TONbKO NOCTaBNgemble C
obopyaoBaHMeM M3onupyoLmne KonbLua.

D,J'Iﬂ MOHTaXa ropersikm Hy>XHO OTKpPbITb ABepb KOTNa.

» OTkponTe ABepb koTna (= rnasa 4.6).

» HageHbTe ynnoTHeHWe Ha driaHew, ropenku
(PucyHok 18, [3]).

» 3akpenute 6ontamu ropenky (PucyHok 19, [1]) Ha
nnute [2].

» BhipexbTe u3onsaumnoHHble konbLua [4] no anameTtpy
ropesioyHon ronossbl [5].

» BcTraBbTe nsonupyowme konbua [4] B Wwenb mexay
Tennousonsauven asepu kotna [3] n ropenovHon
ronioon [5].

» CoeanHnte 064yB CMOTPOBOrO CTEKNA C rOpenKom
[1], 4TOBBI CMOTPOBOE CTEKIO OCTaBanocb CBOOOAHLIM
OT 3arpsi3HEHUN.

» 3akponTe ABepb KOTMa U 3aTaHUTe ranku (= rnasa
4.6, cTp. 24).

» Mopgkntounte kabenb K ropenke [1].

®
| Q

6 720 806 032-29.11TL

PucyHok 19 MoHTax ropenku

[11 Topenka

[2] TnacTtuHa nog ropenky

[3] Tennowusonaums asepu koTna
[4] W3onauunoHHble Konbua

[5] Tonosa ropenku

4.7.3 Moaknro4veHne ropernku

TPEGOBaHMﬂ no ANeKTpu4eCKomMmy nogKn4eHuto,
noAKNMK4YeHU TonnmBonpoBoO4oB N UX
napameTpam, a TakXxe no nepeeoay C 0o4HOro emaa
TonsinBa Ha ,qpyroﬁ YKa3aHbl B pyKoBoacTBe no

00O «TepMoOTeEXHMKa DHrenbLc»

3KCnyaTauMm U MOHTaXXy COOTBETCTBYIOLLEN
ropernku.

4.8 MoHTaX AaT4YUNKOB TeMnepaTypbl
(mononHuTenbHoe o6opyaoBaHMe)

obopyaoBaHMs 13-3a HeNpPaBUIIbHOIO
nonoXxeHuns Aat4ymkos!

[aTynkn npegoxpaHUTenbLHOro
orpaHuumTens TemnepaTypbl (STB) un
perynstopa TemnepaTtypbl (TR) AomxHbI
yCTaHaBMNMBaTbCH B TOYKax 3amepa Ha
BEpXHen cTopoHe kotna (=>PucyHok 20 1
PucyHok 21).

:: YBEOOMIJIEHME: B0o3MOXHO NoBpexaeHne

Touyka 3amMepoB HaXO4MTCS CBEPXY Ha Kopryce KoTna
(= PwvcyHok 14, ctp. 23 1 PucyHok 15, cTp. 23)

=
ou
= —
N
(03)

PucyHok 20 YcTtaHoBka gaTuuka temnepatypbl SK 120 — 820
kBT

[11 Touka samepos (mydTa 3/4”). 1A ana 120 kBT, 1B
ansa 190 — 820 kBr.

[2] KomnnekTt gatumka

[3] Cuctema ynpaBneHus

P [Mpu ycTaHOBKe U NOAKMOYEHUN AAaTYMKOB cneaymnTe
WHCTPYKUUSM MPUMEHSIEMbIX JATYNKOB U CUCTEMBI
yrnpaBneHus.
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PucyHok 21 YcTtaHoBka gatuuka Temnepatypbl SK 1040 —
2000 kBt

[11 Touka 3amepoB (mydTa 3/4”).
[2] KomnnekT gatymka
[3] Cwucrtema ynpaeneHusi

49 MoHTax cuctembl ynpaBneHus
(mononHuTenbHoe o6opynoBaHue)

Tpe6GoBaHMs NO MOHTaXYy, 3NIEKTPUYECKOMY
NOOKIMIOYEHUIO M HAaCTPOMKEe yKa3aHbl B
pyKoBOACTBE MO 3KCnnyaTauMm U MOHTaXy
CUCTeMbl ynpaBrieHus

° Cobntogante ycnosus akcnnyartaumm,

'I npvBedéHHble rmnase 2.5 Ha cTp. 8. lMpwu
MOHTaXXe OAaTYMKOB BbINOSNHANTE

TpeboBaHusi, NnpuBeaEHHbIE B rnase 4.8.

cTp. 26.

YBEOOMIJIEHUE: Bo3MOXHO noBpexaeHne
06opyaoBaHMs 13-3a HenpaBUITbHOrO
MONoXeHns AaT4mkos!

JdaTynkn npegoxpaHuTenbHOro
orpaHuyuTens Temnepatypbl (STB) u
perynatopa TemnepaTtypbl (TR) omkHbI
yCTaHaBMNMBaTbCH B TOYKax 3amepa Ha
BepxHewn cTopoHe kotna (PrncyHok 20 un
PucyHok 21).

» Cuctembl ynpaBsreHusi (cuctema KOHTpons 3a
3NEeKTPOHHbIMKU Npubopamu B 3gaHnmn nunmn SPS-
perynupoBaHune) O0JKHbI 06ecneunBaTb BHYTPEHHED
MakCuUMarbHy0 TemnepaTtypy KOT/IOBOW BOAbI C
JO0CTaTO4YHbIM UHTEpBanoM 4o TemnepaTypbl STB.
Heobxogumo Takke obecneunts, YTobbl ropernky
OTKMoYana perynupyoLas aneKkTpoHvka, a He
perynaTop KOTIOBOW BOAbI.

» Cuctema ynpaeneHust JormkHa obecneymBatb, YTOObI
nepeg BbIKMOYEHMEM roperika nepexoamna Ha Manyto
Harpysky. Ecnu aTo He NnpeaycMoTpeHo, TO BO3MOXHO
cpabaTtbiBaHUe NpefoXpaHUTENbLHOrO 3anopHOro

00O «TepMoOTeEXHMKa DHrenbLc»

knanaHa (M3K) Ha yyacTke perynuposaHus
rasonposoga.

* Boibupaiite npnbopkl ynpaeneHusi Tak, 4Tobbl 13
XOMNOAHOMO COCTOSAHUSA BbINOMHANCA 6epexHbIN NycK ¢
3a1ePXKKON.

* [ocne 3anycka ropenku aBTomaTnka JOImkKHa
orpaHuymBaTth B TeyeHune npumepHo 180 cekyHa
paboTy ropenku manow Harpyskon. Takum obpasom npwm
OrpaHNYeHHOM TENNONOTPEBOHOCTY He AonMyCcKaeTcs
HEKOHTPONIMPYEMOE BKMOYEHME/BLIKMIOYEHME FOPESIKM.
* [MpumeHsemasn cuctema ynpasneHus (unu npubop
ynpaBreHnsi ropernkon) AOSMKHbI NOKa3sblBaTb
KONMMYEeCTBO CTapTOB rOPENKMU.
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5 Myck, Hanagka v perynupoBKa

YBEOOMIJIEHME: noBpexaeHune KoTna ns-
3a 3arpsA3HEHHOro Bo3ayxa ANs ropeHus.

» He akcnnyatupyinTe KOTén, ecnuv B
NMOMELLEHWN, TOe OH YCTaHOBIEH,
CKOMWMNOCb MHOFO MbINK, HaNpuMmep, n3-3a
npoBefeHus CTpouTenbHbIX paboT.

» ObecneybTe 4OCTATOYHYIO Nogavy
NPUTOYHOrO BO3ayXxa.

» He gonyckante ncnonb3oBaHus u
XpaHeHWs1 B MOMELLEHNN KOTESbHON
XNopcoAepXaLlmx YACTALLNX CPEACTB U
ranoreHyrneBogopoAoB (Hanpuvep,
aspo30sien, pacTBOpUTENEN, OUUCTUTENEN,
Kpacku, knesl).

» 3arpsisHeHHyto B pesyrnbTarte
npoBefeHUs CTPOUTENbHbIX PaboT ropenky
HY>KHO OYMCTUTb Nepes BKIYEHNEM.

P 3anonHMTE NPOTOKOI MycKa B 3KcnnyaTtauuto (rnaea
5.7, ctp. 30).

5.1 MepBbIK NycK B 3KcnnyaTauuio

[Bepb kOTNa 06MypoBaHa U3HYTPU N30MANPYIOLLIM U
OorHeynopHeiM 6eToHOM. TexHonorn4yecku
obycnoBneHo, 4To B OeTOoHE ocTaéTcs Bnara, ns-3a
Yyero nepBoe BpeMsi paboTbl KOTIa NPOUCXOANT
BblAeneHne napa n obpasoBaHue kanenb Ha ABEpPW.
Map moxeT 06pa3oBbIBATLCA B TEYEHME BCETO
BPEMEHM pasorpesa KoTrna. ATO MOXeT NpOoAoIhKaTbCS
B TeYeHne Heaenw.

- Cobnogante napameTpbl perynnmpoBaHns u
l TEXHNYECKNEe XapakKTepUCTUKHN.

Bo Bpems pasorpesa BO3MOXHO
obpasoBaHMe ycagouHbIX TPELLVH.
Hebonbline ycagoyHbie TPELMHbI U
OTCINOoEeHnA He OKa3blBalOT BIIMAHNA HA
paboTy KoTNna 1 He ABNATCA AeEeKTOM.
OTn ABNEHUSI HEN3DEXHBI.

YBEOOMJIEHUE: Bo3aMOXXHO noBpexaeHue
obopynoBaHusa ot napa!

Mpwn crivwkom 6bICTPOM pas3orpese nap He
CMOXET TMOJIHOCTbIO  BbIXOOUTb 4depes
nopbl B 6€TOHe, YTO BEAET K OTCMOEHMIO
n3onsaumnn asepu. 3To MOXeET NPUBECTU K
NOMHOMY pa3pyLUEHUIO (PYTEPOBKN.

» UToObl HE JOMYCTUTL TAKUX Pa3pyLUEHNN,
HY>KHO CTPOro cobnofaTb ykasaHHOEe BpeMs
N MakcMMarnbHYK MOLLHOCTb pa3orpesa.

00O «TepMoOTeEXHMKa DHrenbLc»

MoLLHOCTb TOMNKM B NepBble AeCSTb YacoB paboTbl
JOIMKHa cocTaBnAaATb He bonee 60 %.

0O6s3aTenbHO BbINOMHANTE 3TOT NpoLecc
pasorpeBa.

5.2 TMpoMmbiBKa OTONUTENLHOW CUCTEMbI

[Mepen nyckom OTONUTENbHOW CUCTEMBI B
akcnnyaTaumio eé HyXXHO NPOMbITb, YTOBbI HUKaKMe
3arpsA3HeHuns He nonanu B obopyaoBaHue 1 He
noBpeannu, Hanpumep, LUMpKYNSALMOHHBIN Hacoc.

° Ecnu cuctema nmeeTt HeCKOSbKO
'I OTOMUTENbHBLIX KOHTYPOB, TO UX HYXXHO
NPOMbITb MO oYepean Apyr 3a APYroM.

P [NepekpowTe Ha KOTMe nogaroLlyto u obpaTHyto
NHUN.

P MogknounTe NogaroLLyo NMHUKO CUCTEMBI
OTOMMEHUs1 K BOOOMPOBOAY.

P MogcoeouHUTe WINaHr K 06paTHON NUHUN CUCTEMDI
OTOMMEHMSI.

P BbiBeauTe LwnaHr ot 06paTHOM NUHUK CUCTEMBI
OTOMNSEHNS K CIMBY.

» OTKpowTe BEHTUNW NOOKMIOYEHHbIX MOTPeOUTENen
(Ha oTonuTenbHbIX Npubopax un ap.).

P MpombiBanTe OTONUTENBLHYIO CUCTEMY BOAOW U3
BOAOMNpPOBOAA A0 Tex nop, korga u3 obpaTtHom NMHMK
Ha4yHeT BbITEKaTb YNCTas Boa.

» Cnente Bogy 13 OTONUTENBHON CUCTEMBI.

5.3 3anonHeHue oTonUTeNbLHON CUCTEMbI

YBEOOMIJIEHME: noBpexaeHue ycTaHOBKM
n3-3a TemnepaTypHbIX HanpsXXeHun.

P 3anonHsanTe OTONUTENBHYIO CUCTEMY
TONbKO B XONOAHOM COCTOSAHNN
(TemnepaTypa nogaroLLen NMHUN He
JormxkHa npesbiwaTs 40 °C).

P 3anonHsnTe KOTEN BO BPEMS
aKkcnnyaTauum TonbKo Yepes yCTPONCTBO
AN 3anonHeHnst Ha TpybonpoBoae
oBpaTHOM NNMHUM OTONUTENBHON CUCTEMBI.

BHUMAHMUE: yrposa 300poBblo U3-3a
3arpsi3HeHus MMTbEBOW BOAbI.

» BeinonHante TpeboBaHMa HaUMOHaNbHbIX
HOPM M NpaBun AN NpeaoTBpaLleHns
3arpsi3HeHUs NUTbEBON BOAbI.

CeolicTBa NognuUToOYHONM BoAbl U BOAbI ANs 3anofHeHus
[AOIMKHbI COOTBETCTBOBATL TPEGOBaHUAM,
NpuBeAEHHbIM B NpuiaraeMom paboyem xypHarne.

Mokasatenb pH BoAbl B OTONUTENBHOW CUCTEME
yBenuMumnBaeTcs nocrie eé 3anonHeHus. Yepes 3 — 6
mMecsaueB (Npy NpoBeSeHUN NEPBOrO TEXHUYECKOrO
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o6cnyxuBaHusa) NpoeepbTe, YCTaHOBMICA N
nokasaTtenb pH B BOA4e OTONWUTENBHOIO KOHTYpA.

» YcTaHoBuTe HeobxoaMMoe npeaBapuTensHoe
AaBreHune pacumputensHoro 6aka (Tonbko Ans
3aKPbITbIX OTOMUTENBHBLIX CUCTEM).

» OTKponTe cmecuTesbHbIE U 3aNOpPHbIE BEHTUNN Ha
OTONUTENBHOM KOHTYpE.

» MeaneHHo 3anonH1MTe OTOMUTENBHYO CUCTEMY
BOAOWN Yepes yCTPONCTBO AN 3anofHEeHUs, Npy 3ToM
HabnioganTe 3a nokasaHVAMU MaHoOMeTpa.

» Boinyctute Bo3ayx 13 OTONUTENBHOW CUCTEMbBI Yepes
BO34yXOOTBOAYMKM HA OTONUTENBHBIX Npubopax.

» Ecnu gaesneHune Boabl 13-3a yAaneHus Bos3ayxa
ynagéT, TO HyXHO 4o6aBuTb BOay.

5.4 NoprotoBka oTONUTENIbLHOW CUCTEMbI K
nycKy

e | Ons cuctembl oTBOAA AbIMOBBIX rA30B
'I JonycKalTcs yTeyku B pasmepe 4o 2 % oT
06BEMHOI0 NOTOKa AbIMOBbIX ra3oB.

Mpu BKNIOYEHNW YCTaHOBKM BbIMONHAWTE cnegyoLme
TpeboBaHus:

» [Nepen nyckom B aKCMnyaTaumio BbiNyCTUTE BO3AyX
N3 OTOMMUTENBHOW CUCTEMbI YEPE3 NPEeAYCMOTPEHHbIE
Onsi 3TOro yCTPOMCTBA.

» [MpoBepbTe, YTO 3aKPbIT CMOTPOBOW JTHOK HA COOPHOM
KONneKkTope AbIMOBbIX ra30B.

» MpoBepbTe, YTO ABEPb KOTMAa HAAEXHO 3aKpbiTa.
» MpoBepbTe paboTOCNOCOOHOCTL
NpeAoXpaHNTENbHbIX YCTPOMCTB.

» MpoBepbTe, MMeeTcs N pabo4dee aaBneHue.

» NpoBepbTe OTCYTCTBME NpOTEYEK BO doriaHLEeBbIX
COEAMHEHUAX U NOAKMIOYEHUSAX.

5.5 BknioyeHue cuctemMbl ynpaBrneHust u
ropenku

» BkniounTe cuctemy yrnpaBneHns KOTNOM.

» 3aparite HeobxoaMMble NapameTpbl HA CUCTEME
yrpaBreHusl.

» CobGrntoganTe Nnopsagok pasorpesa npy NepBoMm Mycke
B akcnnyaTauumto (=>rnasa 5.1)

Mpwn BKNIOYEHUN CUCTEMBI YIpaBnNeHns 3anycTurte
ropenky B py4HoM pexume. 3aTtem roperika MoxeT
cTapToBaTb aBTOMAaTMYECKN MO CUrHamny OT CUCTEMBI
ynpaseneHus. JansHenwas nidopmauus no aTomy
BOMpPOCY NMpuBefeHa B TEXHUYECKOW JOKYMEHTauUMn Ha
cuUCTeMy ynpasreHUss W/Unm ropernky.

° 3anonHuTe UMeLWMNCAa B TEXHNYECKON
'I AOKYMEHTaL MM NPOTOKOI NycKa ropenku B
aKcnnyaTauuio.

00O «TepMoOTeEXHMKa DHrenbLc»

5.6 MoBbiWeHWe Temnepatypbl AbIMOBbIX
rasos

P BkntounTe cMCTeMy yrnpaBrieHust KOTIIOM.

TemnepaTtypa AbIMOBbIX Fa30B Y HOBOIo KOTNa Co
cpeaHen TemnepaTtypon kotnoson soabl 80 °C
cocTaBnsieT npumepHo 205 °C.

Ynanue TypbynvaaTopbl, MOXHO AOMNOSIHUTENBHO
MOBbICUTb TEMNEPATYPY AbIMOBbIX ra3oB.

» Boikntounte koTén (—>rnasa 6, cTp. 31).
» OTkpownTe aBepb koTna (>rnaea 4.6, cTp. 24).

° Ecnu npu aTom notpebyeTca oTcoeanHUTb
'I OT ropesikv ra3onpoBsog, T0 0693aTeNnebHO

npuvrnacute Ansi BoINOMHEHUS 3TUX paboT
cneymnanucra.

» Yaanute n3 Tpy6 KOHBEKTMBHBIX NOBEPXHOCTEN
HarpeBa [1] oBa nnu Tpu Typoynusatopa [2]. [pu 3ToM
HauYMHaTb HYXXHO C HWXHero TypbynusaTopa.

» Ewé pas nposepbTe TemnepaTypy AbIMOBbLIX ra30B.
Ecnu Temnepatypa ObIMOBbIX Fa30B BCE €LUE CIIULLKOM
HWU3Kas, TO:

» YaanuTe n3 Tpyb KOHBEKTMBHBIX MOBEPXHOCTEN
HarpeBa [1] eLlLé aBa unu Tpu Typbynunsartopa [2].

Ecnn TemMmnepartypa AbIMOBbIX ra3oB CJTMLLKOM BbICOKad,
TO!:

» BcrasbTe Typbynusatop [2] ogunH 3a gpyrum B Tpy6bl
KOHBEKTUBHbIX MOBEPXHOCTEN HarpeBa [1], oo
COOTBETCTBYIOLLErO CHIKEHNS TemMnepaTypbl ObIMOBbIX
rasoB (—>Takke rnaea 7.3.3, cTp. 33)

6 720 806 032-37.2T

PucyHok 22 YaaneHue TypbynunsatopoB

[1] TypbynusaTopbl KOHBEKTUBHbLIX MOBEPXHOCTEN
Harpesa.
[2] Typbynusatop.
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5.7 MpoToKon nycka KoTna B aKcnnayatauuio

KoTén MOXHO akcnnyaTtupoBaTth C ra3oBOW Unu
ON3erbHOW ropeskon.

AKKypaTHO 3arnosfiHUTe NPOTOKOS Nycka B 3KCMNyaTauuto
KoTNna ¢ An3esibHOW Unm ra3oBon ropesnkon.

» [MNognuwinte NPOTOKON BbIMOSHEHHbIX PaboT No nycky
B 9KCMyaTaLumio U nocTaBbTe AaTy.

PaboTbl Nnpu nycke B aKCcnnyatauuto

C1p. (oToenbHble 3Tanbl) | NMpumeyaHus

-—

[MpomoKTe OTONUTENBHYIO CUCTEMY.

2. 3anonHeHne oTonNUTENbHOM CUCTEMbI BOAOW.
CobntofgariTe Ka4ecTBO BOAbl U 3anuncbiBanTe eé
XapakTepUCTUKN B Npunaraembii pabouni

XypHarn.

3. YpaaneHue Bo3gyxa U3 OTONUTENbHON CUCTEMBI.

4. BbINONHMTE UCNbITAHUA HA FEPMETUYHOCTb
(onpeccoBky).

5. lMyck B akcnnyaTaumio CUCTEMbI YNpaBAeHUs.

P YcTtaHoBKa napamMeTpoB KoTna.

6. [MpoBepka repMeTM4YHOCTU TONJIMBONPOBOAA.

7. BkntounTe ropenky.

8. CocTtaBneHune NpoTokosia 3aMepoB ropenku ans
OTAENbHbIX CTYNEHEWN MOLLHOCTMW.

9. lMpoBepka OTCYTCTBUSA yTEYEK rOPSIHNX ra3os.

Yepes HebOMbLLION NPOMEXYTOK BPEMEHU NOCne
Havana paboTbl NoATsaHUTE 6oNThl ABEPU
ropenku, 4tobbl n3bexaTb BOSHUKHOBEHME
HEeNnoOTHOCTM ABEPU U3-3a yCaaku
YNNOTHUTENBHOrO LUHYpa.

10. | MpoBepka 1 NoaTsXKKa hnaHUEBbIX U
pe3bb0BbIX COEAMHEHMI NOCTe pa3orpesa.

11. | lNpoBepka repMETUYHOCTM TPaKTa AbIMOBbIX
rasos.

12. | NpoBepka TemnepaTypbl AbIMOBbLIX ra30B.

13. | BbInomHeHWe KOHTPONbHbLIX NPOBEPOK U
NPOTOKONMPOBaHNe paboThl
NpefoXpaHNTENbHbIX YCTPOWCTB.

14. | VIHCTpyKTax obCcnyXuBatoLero nepcoHana u
nepegava TEXHUYECKON JOKYMEHTALNN.

15. | YkasaHne npumeHsieMoro Tonnmea B Tao.
(=>rnaBa 2.7).

16. | NoaTteepxaeHne kBanMULUMPOBaAHHOIO Nycka B
akcnnyaTaumto.

Mevatb dupmbl / nognucs / paTta

00O «TepMoOTeEXHMKa DHrenbLc»

CtpaHuua 28
CtpaHuua 28

CtpaHuua 24

CM. TEXHUYECKYIO
OOKYMEHTaLMo Ha CUCTEMY
ynpaBneHus, TeXHUYecKne
XapaKTepUCTUKN U rNaBy
5.5, cTp. 29.

CM. TEXHUYECKYIO
AOKYMEHTALMIO Ha FOpPErKy.

CtpaHuua 29
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6 MNMpekpallueHune akcnnyartauum 7 KoHTponbHbLIE OCMOTPHI,

TeXHn4eckKkoe 06cny)|(v|BaHMe U PeMOHT

YBEOOMIJIEHMUE: BO3MOXHO
noBpexaeHue obopynoBaHus npwm 71 O6wue ykasaHus
oTpyLaTenbHbIX Temneparypax.
Hepa6oTatouas oTonUTenLHas [Mpennoxute 3aka3yuKy 3aKknioYUTb JOrOBOP Ha
yCTaHOBKA MOXeT 3aMepaHyTh NP HU3KNX exerogHoe TexHu4eckoe obcnyxusaHue. lNepeyveHb
Temneparypax, Hanpumep, npw MEepPONpUSATUN, KOTOPblE HEOBXOOUMO BKMOYUTL B

OTKITHOYEHUN N3-3a HENCNPABHOCTMW.
» [lpu yrpose 3amMOpPO3KOB 3aLUTUTE

OTOMUTENBHYHO YyCTaHOBKY oT
3amep3aHus.
» Ecnn npu yrpose 3amMOpO3KOB

yCTaHOBKa He paboTaeT HECKONbKO OHeM
B pesynbTaTe aBapUMHOrO OTKIIHOYEHMS,
TO crnegyeT CnUTb KOTIIOBYIO BOAY Yepes
naTtpybok ans 3anonHeHus u cnvea. MNpu
3TOM BEHTW/b Ans BbiNycka BoO3gyxa,
YCTaAHOBMEHHbIN B CAMOWN BEPXHEN TOYKE,
OOMKeH BbITb OTKPbIT.

YBEOOMJIEHUE: Bo3MOXHO
rnoBpexaeHne obopyaoBaHus npu
oTpuLaTenbHbIX TeMnepatypax. Mpu
aBapuu B 3neKTpoceT Unm npu
OTKIMOYEHMUN HANPSHKEHUs1 OToNUTErNbHas
cMcTeEMa MOXET 3aMep3HYTb

» [lpoeepbTe "HacTponkm cuctemsbl
ynpaenenus",  4tobbl  OTOMMTENbHas
cuctema npoposkana paboTtaTb
(ocobeHHO npu oTpuuaTenbHbIX

TemnepaTypax).

6.1 BbIknioyeHMe oTONUTENbHOW YCTaHOBKU

OTonutenbHas ycTaHOBKa BbIKIMIOYAETCA HA cucTeme
ynpasneHusi. Mpu BbIKMIOYEHUN CUCTEMBI YPaBNeHUs!
ropernka BblKMOYaeTCst aBTOMATUYECKN.

P YcTaHoBUTE NepeknoyaTenb pexuma padoTsl
cucTeMbl ynpaBneHus B nonoxexHue "0" (BbiknoyeHa).
» MNepekponTe nogayy Tonnuea.

6.2 BbIknovyeHne oTonUTeNnbLHON YCTaHOBKMU
npu aBapum

° Ecnu npu aTom notpebyeTcsa oTcoeanHUTb
'I OT ropenku rasonposog, To obs3aTensHo

npurnacuTe ans BbINOMHEHNs 3TUX paboT
cneumanucra.

» Hukorga He noaBepranTe CBO XXMU3Hb ONMAacHOCTH.
CobcTBeHHas 6be3onacHOCTb Bceraa Ba)kHee BCero.

» B onacHbIX cMTyaLmsaxX cpasy Xe 3aKpowuTe rmaBHbIv
3anopHbI KpaH nogadu Tonnmea n obectoubte
OTONUTENBHYIO CUCTEMY, OTKINIOYMB 3alLUNTHBLIN aBTOMaT
KOTENbHOW, UM aBapurHbIM BbIKIlOYaTENEeEM
OTOMNEeHns.

» [epekponTe nogayy Tonnuea.

00O «TepMoOTeEXHMKa DHrenbLc»

Joroeop, npuBeaéH B rnaee 7.5 "lNMpoTokon ocmoTpa n
TEXHMYEecKoro oocnyxmsaHusa" Ha cTp.36.

YBEOOMJIEHMUE: BO3MOXHO
nospexaeHne  obopygoBaHus — u3-3a
HEeKa4yeCTBEHHO MNPOBEAEHHbIX YUCTKA U
TexHu4yeckoro obcnyxumsaHus!

» [lpoBoanTe 4UUCTKY W TEXHUYEcKoe
oﬁcnymmaaHme MWUHMMYM OIMH pa3 B rog.
Mpwn aTOM CneayeT NPOBEPUTb CNPABHYIO
paboTy BCen OTONUTENBHON CUCTEMBI.

» Cpa3sy xe ycTpaHanTe obHapyXeHHble
HeMCrnpaBHOCTK BO n3bexaHve
nospexaeHusi obopyaoBaHmsi.

E>xeroaHbli KOHTPOSbHbLIA OCMOTP 1
TeXHU4ecKoe obCrnyxmBaHMe SBNATCA
COCTaBHOW YacCTbt0 YCIIOBUN
npenocTaBneHnsi rapaHTumn.

MpyMeHANnTe TONbLKO OpUrMHanNbHbIE
3anacHble YacTu OT U3rOTOBUTETSTS.
3anacHble YacTu MOXHO 3aka3aTb Mo
KaTtanory n3rotoButens. YcTaHoBka
OopUrMHanbHbIX 3anacHbIX yacTten
NPOU3BOAUTCSH COrfacHoO pekomMmeHaaunam
npeanpuaTua N3rotoBuTena 3anacHbIX
yacten

7.2 MoaroToBKa KOTNa K TeXHUYECKOMY
o6cnyXuBaHuo

P Boikniounte oTonuTenbHyo cuctemy (->rnasa 6.1,
cTp. 31).

ONMACHO: yrpo3sa Xu3Hu 13-3a nopaxeHus
ANEKTPUYECKNM TOKOM MPU OTKPbLITON
oTonuTenbHoOM cucteme!

» [lepen Tem, Kak OTKpbITb CUCTEMY
ynpaerneHus, ob6ecToubTe OTOMUTENBHYHO
YCTAHOBKY aBapWHbIM BbIKINoYaTENeM
CUCTEMbl OTOMMNEHUS UMM OTKNIYUTE
COOTBETCTBYIOLLMIA 3aLLMTHBIA aBTOMaT B
34aHuN.

» OO6ecneybTe 3alWMTy OTOMNUTENBHON
CUCTEMBI OT CINy4YanHOro BKIIOYEHUS.
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OMNACHO: onacHoCTb ANS XXWU3HU 13-3a
B3pblBa NErkOBOCMNTAMEHSIIOLLIMXCS ra30B.
» Pabotbl ¢ rasoBbiM 00OpydoBaHMeEM
BO3MOXHbl ~ TOMbKO  NPW  Hanuymu
paspeLleHnNst Ha X NpoBeaeHueE.

Ecnu npu aTom notpebyeTca oTcoeauHUTb
OT ropenku rasonposof, T0 obA3aTensHO
npurnacute Ans BbiNONHEHUs 3TuX paboT
cneuunanucra.

Mepen oTKpbITMEM ABEPU KOTNA:

» [poBepuTb 06LLEE COCTOAHME OTONUTENBHON
CUCTEMBI.

» OcMOTpeTb OTONUTENBHYIO CUCTEMY U NPOBEPUTL €€
paborty.

P [NpoBepbTe OTCYTCTBUE YyTEYUEK N HANN4YME BUONUMON
KOppPO3MM Ha TOMMMBHOW M BOAONPOBOAHOM apmaTtype
YCTaHOBKM.

» OTkponTe ABepb KoTna (= rnasa 4.6, cTp. 24).

7.3 YucTtka kotna

BHUMAHMUE: onacHocTb nony4eHunsi
TpaBMm OT NagawLwmx getanen!

» lMepen oTkpbITMEM yBeamTech, YTO OCb
lWapHMpa ABepu  KOTha  NpaBUIIbHO
CMOHTMpPOBaHa U 3akpensieHa rankon.

7.31 YucTtka noBepXHOCTU Harpeea u
TypOynu3aTopoB LWeTkaMmu

OCTOPOXHO: BO3MOXHO
noBpexaeHne obopynoBaHust n3-3a
NPUMEHEHNST HEMNOAXOOSALLNX
WHCTPYMEHTOB A1 YNCTKM!

» [na uuctkm KoTna WCMnomnb3ymTe
TONMbKO  creuwnanbHble  WETKN  oT
M3roToBUTENS.

» Yaanute TypbynusaTopsbl [4] u3 TpyO KOHBEKTMBHbIX
noBepxHocTen Harpesa [1].

» Ouunctute Typbynusatops! [4].

P MNpoaBuHbTE EpLUKK WETKM [3] Ha BClo rMyObuHY Tak,
YTOObI OH BbIXOAWUIT C OPYrOV CTOPOHLI TPYObI
KOHBEKTUBHbLIX MOBEPXHOCTEW Harpesa. TwaTensHo
OYNCTUTE BHYTPEHHIO MOBEPXHOCTb TPYObI.

» OuncTuTe NOBEPXHOCTU HarpeBa TOMOYHOM KaMepbl
[2] v TpyObI KOHBEKTUBHBIX MOBEPXHOCTEN Harpesa [1]
wéTtkamm [3].

00O «TepMoOTeEXHMKa DHrenbLc»

6 720 806 032-30.2T

PucyHok 23 YucTka noBepxHOCTEN Harpesa

[11 TpyObl KOHBEKTUBHLIX MOBEPXHOCTEN Harpeea.
[2] Tono4yHas kamepa

[3] LWéTtka ansa uncrku

[4] TypbynusaTop

7.3.2 Yucrka Konnekropa AbIMOBbIX ra3oB

[na ynaneHuns Harapa v3 KonnekTopa AbIMOBbIX ra3oB
HeobX0AMMO CHATb KPbILLKY Jtoka Ans Ynctku. Kpbilka
noKa Anst YACTKU HAXOAMUTCS Ha 3aHeN CTOpOHe KoTna.

6720 806 032-31.1ITL

PucyHok 24 Kpbilwka rtoka Anst YACTKU KOMNEKTopa AbIMOBbIX
rasos

[11 3agHss cTeHka
[2] Kpblwka oTBEPCTUA ONS YNCTKK

» OTBEpHUTE rarikm U CHUMMUTE LWanbbl C KPbILLKK
noka Ans YncTku [2].

» CHUMUTE KPbILLKY MOKa ANs YUCTKU KonnekTopa
ObIMOBbIX ra3os [2].

» YpanuTe octaTkM NPOOYKTOB rOPEeHUs 13 TONOYHON
kamepbl (= PucyHok 23, cTp. 32), ra300TBOASLLNX
KaHarnoB, a Takke U3 cOOPHOro KomneKkrTopa AbiIMOBbIX
rasoB U 0TBOAA KOHOEeHcaTa.

8732304391 (04.2026)
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7.3.3 YctaHoBKa TypbynusatoposB

YBEOOMJIEHUE: Bo3MOXHO

& noBpexaeHne obopynoBaHUs M3-3a
HenpaBUITbHON YCTaHOBKM
TypOynm3aTopos.
HenpaBunbHoO ycTaHOBMNEHHbIE
TypOynm3aTopbl NPEnATCTBYIOT NMOTOKY
ObIMOBbIX ra30B 1 BeOyT K NeperpeBy
nepegHen CTOPOHbI KOTNa
Typbynusatopbl 6e3 HeobxoanmMoro
npenBapuUTENbHOMO HATSHKEHWUS! BbIXOAAT
BO Bpemsi paboThl 13 Tpyo
OOMOSTHUTENBbHBLIX MOBEPXHOCTEN HarpeBsa

n cropator.

| 2 MpaBunbHO ycTaHaBnvBanTe
TypOynm3aTopsbl.

| 2 lMpoBepbTe npeaBapuTensHoe

HaTsbkeHWe TypOynusatopoB B Tpybax
KOHBEKTMBHBLIX MOBEPXHOCTEN Harpeea.
TypOynusatopbl He  [OSIKHbl  JIerko
BbIHUMaTbCS U3 TPYO.

» 3apBuHbTE Typbynusatopsbl (= PucyHok 25, [1]) B
TpyObl AONONHUTENBHBLIX MOBEPXHOCTEN Harpesa
(= PwvcyHok 25, [2]).

6720 806 032-12.2T

PucyHok 25 KoppekTnpoBka npeaBapuTenbHOro HanpsiXxeHus
TypOynusatopoB

[1] Typbynusatop

[2] Tpy6bl AoNoONHUTENBHBLIX MOBEPXHOCTEN Harpeea

P YcTaHaBnuBawTe TypOynm3aTopbl Tak, 4ToObl BCe
KOHUbI (= PucyHok 26, [2]) 6biriv HanpasneHbl K
cepefuvHe KaMepbl CropaHus.

00O «TepMoOTeEXHMKa DHrenbLc»

6720 806 032-33.1ITL

PucyHok 26 YcTtaHoBka TypbynusatopoB

[1]1 Kamepa cropaHus
[2] Typbynusatop, NOAOrHYTLIN KOHeL

Ecnu npeagBapuTenbHoe HaTskeHre TypOynn3aTopoB
HeOoCTaTo4YHO, TO HEOBXOAUMO ero
CKOPPEKTUPOBaTh.

» BobiHbTe Typbynusatop Ha paccTosiHue go % ero
ONVHBI N3 TpyOBI.

» Cornute Typbynuaatop Ha 10° — 15°.

» 3agBuHbTE Typbynuaartop B TpyOy.

» CHoBa npoBepbTe NpeaBapuTenbHOe HanpsXkeHne
TypbynusaTopa.

» [MpoBepbTe U, ecnu TpebyeTtcs, 3ameHnTe
YNNOTHEHUSA Ha ABEPU KOTNAa N Ha CMOTPOBOM FIHOKE.
» [1poBepbTe COCTOAHNE N3ONALMOHHBIX KOMew, Mexay
Tennounsonaunen ABepu KoTna n ropernoyHon ronosomn
(3anonHeHwne KonbLeBoro 3asopa > PucyHok 19, cTp.
26).

° Heobxoanmble ynNnoTHUTENbHbIE

'I LWHYpPbI/M30NUpYyoLLnE KOMbLa MOXHO
npuobpectn B hunuanax n3rotoButens

KoTna.

» [poyHo 3akporTe aBepb koTna (> rnaea 4.6, cTp.
24).

8732304391 (04.2026)
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7.3.4 YcTaHOBKa KpbILKK JTHOKA ANA YACTKU

ONMACHO: BO3MOXHO OTpaBneHune
BbIXOOSALLMMM razamu.

Ecnu c60opHbIN KONNEKTOp AbIMOBbLIX
rasoB M CTOK A5si YUCTSLLErO CPeacTBa
NoAcoeMHeEHbl HENPaBUILHO, TO BO
BpeMs aKcnfyaTauumn yCTaHOBKM
BO3MOXEH BbIXOA AbIMOBbIX Fa30B.

» [InoTHO 3akpblBalTe  KpbILIKOMW
KOnnekrop ObIMOBbIX rasoBs "
3arnyLwKon CTOK AMs CnNuBa YMCTALLEro
cpeacTaa.

P YcTaHoBUTE KpbILIKY AN YucTku [3] cbopHoro
KOMnneKkTopa AbIMOBbIX Fa3oB.

P 3akpenuTe KpbILLKY Noka AN YUCTKM ravikamu [2] ¢
wandamm.

OMACHO: BO3MOXHO OTpaBfieHne
BbIXOOSALLMMU razamu.

Ecnu c6opHbIN KONNEKTOP AbIMOBbLIX
rasoB M CTOK AMNsi YNCTSLLIEro cpeacTaa
NoAcOoeAMHEHbl HENPaBUIBHO, TO BO
Bpems aKcnnyaTauum yCTaHOBKM
BO3MOX€EH BbIXOA AbIMOBbIX ra30B.

» [InoTHO 3akpblBaWTe  KPbILLIKOW
KOMneKkTop ObIMOBbIX rasos n
3arnyLwKow CTOK AN CAvBa YMCTSALLErO
cpencTea.

6 720 806 032-34.1ITL

Mpn BNaXXHOM (XMMUYECKOI) YMCTKE
cobnoganTe ykasaHusa MHCTPYKUMIA MO
NCMOMb30BaHMI0 YUCTSALLMX CPEACTB U
npnbopos.

B 3aBucumocCTM OT 06CTOATENBCTB NOPSA0K
NpoBeAeHUs BriaXkHOM yOOpKM MoxeT
OTNnM4YaTbCs OT ONUCAHHOIO Jaree.

YBEOOMIJIEHUE: BO3MOXHO
nospexaeHne obopygoBaHus 13-3a Bnaru
B cucteme ynpasneHus. Cuctema
yrnpaBreHnst BbIXOAWT U3 CTPOS, €CNnu B
Heé nNpoHukaeT Bnara. He gonyckante
nonagaHus aspo30SIbHOro TyMaHa B
cucTemy ynpasneHuns!

» Pacnbingnte JucTAwMe cpeacTsa
TONMbKO Ha MNOBEPXHOCTW Harpesa
rasooTBOASLLIMX KaHanoB W KaMmepy
cropaHus.

PucyHok 27 YcTaHOBKa KPbILLKM IOKa A5 YUCTKU

[11 Konnektop AbIMOBbIX ra3oB
[2] Tavku 1 Wanbbl KPbILKX foKa ANst YACTKK

[3] Kpblwka gnga YMCTKM KonnekTopa AbIMOBLIX Fra3oB

7.3.5 BnaxHaa uncTtka Kotna

Mpun BNaxxHOM YNCTKE UCNONb3YNTE YMCTALLNE
CpeAcTBa, COOTBETCTBYOLLMNE XapakTepy
3arpsA3HeHUs.

BriaxHyto YMCTKy NpOBOAAT B TOM e
nocneaoBaTenbHOCTU, KakK M YACTKY LLETKaMu
(= rmaea7.3.1, ctp. 32).

00O «TepMoOTeEXHMKa DHrenbLc»

XKugkme dpakumm Harapa, obpa3oBasLunecs B
pe3ynbTare YMCTKU, MOryT ObiTb BbiBEAEHbI Yepes
CTOK B KOJSIIEeKTope AbIMOBbIX ra3os.

» BbibepuTe uncTalee cpeacTso B 3aBUCMMOCTU OT
BMAa 3arps3HeHus (caxa unm obpasoBaHue
OTIIOXEHUR).

» B cuctemy ynpaBneHus He OOMmKeH nonagaTb
a5p030rbHbI TYMaH, MO3TOMY €€ creflyeT HakpbITbh
NIEeHKON.

» PaBHOMEPHO pacnblfiinTe YNCTSLLEE CPeACTBO B
ra3ooTBOASALUMX KaHanax.

» Pasorpevite KOTEN OO TeMnepaTypbl KOTNIOBOW
BoAbl MrHUMYM 70 °C.

» OunctuTe WETKON TPYObl 4OMNONMHUTENBHBLIX
NOBEPXHOCTEN HarpeBaa.

» CHUMUTE 3arnyLuKy co cTtoka [1].

» Cnente CKOMMUBLLYIOCS XUOKOCTb.

P 3akponTe KpbILWKON [1] CTOK ANg CnuBa YUCTSLLEro
cpencTea.
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6 720 806 032-15.11TL

BOAbl OyaeT pacCMOTPEH Ha NpuMepe 3aKpbITon
OTOMUTENbHON yCTaHOBKM. Bee npeaBaputesnbHbie
HacTPOVKM ObINM YKe BbINOSTHEHbI CrieuuanMcTamm
npw NepBOM Nycke B 3KCMyaTaumio.

7.4.2 3aKkpbiTble YCTAaHOBKMU

B 3aKpbITbIX YCTAHOBKaX AaBlieHne OOJIKHO ObITb
OTperynamnpoBaHoO B COOTBETCTBUM C TpeGOBaHMﬂMVI
OTONUTENBbHON CUCTEMBI.

» [NpoBepuTb AaBneHne Boabl B OTONUTESNbHON
cucteme.

PucyHok 28 3akpbITe/oTKpbITE CTOKa AN YNCTALLUX
cpeacrTs

[11 3Barnywka ctoka

74
BOAbI

I'IpOBepKa n perynupoBkKa gaBreHuns

[ns obecneveHus pabotocnocobHocTH
OTONUTENBHON CUCTEMbI HEOHXOAMMO HanMYmne B Hen
[0CTaToOYHOrO KONM4YecTBa BOAbI.

» Ecnn paBneHne B OTONMUTENBHOM CUCTEME HU3KOE,
TO HY)XXHO AONUTb NOAMUTOYHYIO BOAY.

P ExXemeca4yHo npoBepsanTe AaBreHne Boabl.

7.4.1 Korpa Hy>XHO NnpoBepATbL AaBrieHue
BOAbI B OTONUTENbLHON YCTaHOBKe ?

CsoncTBa NOANMTOYHON BOAbI M BOAbI A4S
3anofHeHns OOSMKHbI COOTBETCTBOBATL
TpeboBaHVaM, NpMBEAEHHBIM B NpuiaraeMom
pabouem xypHane. HoBas 3anvuTtas Boga B nepBble
OHW paboTbl 3HAYNTENBHO YMeHbLUaeTcs B 06bEMe
n3-3a Bbixoda u3 Heé rasos. [10aTOMy B 3aHOBO
3anofIHeHHOW OTONUTENbHOW CUCTEME HYXXHO
npoBepsiTb AaBneHne BoAbl CHavana exeaHeBHo, a
3aTeM Yepes yBenmymBaoLmecs NpoMexyTKu
BPEMEHMN.

Mpwn BbIxOOe ra3soB U3 3anosHAOLWEN UNn
NOoANUTOYHOM BOAblI BO3MOXHO
obpasoBaHue B OTONUTENbHOM CUCTEME
BO3YLUHbIX NPOOOK.

P Ypanute BO3gyx U3 OTONMUTENBHOMN
cucTeMbl (Hanpumep, Yepes BO3ayLUHbIEe
KnanaHbl Ha OToNUTENbHbIX Npubopax).
» Mpu HeobGXxo4MMOCTU AonenTe BOAY.

Mpun He3HAYUTENBHOM YMEHbLUEHNN OObEMA BOAbI €€
[aBneHne MOXHO NPoBepPsiTb OANH pa3 B Mecsl.

OTonuTenbHble CUCTEMBI NOAPA3AENATCS Ha
YCTaHOBKM OTKPbLITOrO 1 3aKpPbITOro TUMa. YCTaHOBKM
OTKPLITOro TUMa BCTPEYaKTCS cellvac peako.
MoaToMy nopsiAok NPOBEAEHNS MPOBEPKUN AaBMNEHNS

00O «TepMoOTeEXHMKa DHrenbLc»

YBEOOMIJIEHUE: BO3MOXHO
noBpexaeHne obopynoBaHnst n3-3a
YyacToro Aonuea BoApl.

Mpu yactom gob6asneHnn Boabl
oTonuTernbHas cuctTeMa MOXET BbINTU U3
CTpOsi B pe3ynbTaTe Koppo3umn u
obpasoBaHusa HakMNu.

» Bhinyctute BO3ayx U3 OTONUTENBHOMN
CUCTEMBI.

P [MpoBepbTe OTCYTCTBUE MPOTEYEK B
OTONUTENBHON CUCTEME U
paboToCnocCoOHOCTb pacLUMpUTENBHOIO
Gaka.

» Cobniogante Tpebyemble nokasarenu
KayecTBa Bofpbl (CM. pabounii xxypHan).
P lMpu yacTbix yTeuykax Boabl criegyeT
onpegenuTb W He3amenuTenbHO
YCTPaHUTb NPUYKHY.

YBEOOMJIEHUE: Bo3MOXHO
nospexaeHne obopygoBaHus 13-3a
TemnepaTypHbIX HaMPsXKEHWN.

P 3anonHanTe oTONUTENbHYI0 CUCTEMY
TONbKO B XONIOOHOM COCTOSIHUM
(TemMnepaTypa nogaoLLen IMHUK He
AormxkHa npesbiwaTtb 40 °C).

» 3anonHante KoTén BO Bpems
aKcnnyaTaumm TOMNbKO yepes
YCTPOWUCTBO AN 3anoflHEHUs  Ha
TpybonpoBoae obpaTHomn NNHUK

OTOMUTENBHOM CUCTEMBI.

» [onenTe BOAY, €Cnu AaBrieHne B OTONUTENbHOMN
cucTeMe onyCTUNOCh HUXE MUHUMarbHOro paboyero
OaBneHus.

P 3anewnTte BOAY Yepes yCTPOMCTBO 3anoSfIHEHUSA Ha
0obpaTHOM NUHUN OTONUTENBHOM CUCTEMBI.

» Yoanute Bo3gyx U3 OTONUTENbHON CUCTEMBI.

» ELle pa3 npoBepbTe AaBreHne Boabl.

P 3aHecuTe pabo4yee AaBneHMe U XapaKTePUCTUKM
BOAbl B MHCTPYKLIMIO MO KCMyaTauum.
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7.4.3 OTKpbITble YCTAHOBKU

YBEOOMJIEHUE: Bo3MOXHO
noepexaeHne obopyaoBaHus 13-3a
TemnepaTypHbIX HaMPsKEHWA.

» 3anonHanTe OTONUTENBLHY CUCTEMY
TOSBKO B XONTOOHOM COCTOSIHUM
(TemnepaTypa nogatoLen NMMHUN He
AormkHa npesbiwaTb 40 °C).

» 3anonHarTe KOTEN BO BpeMS
3KCnyaTaumm TONbKO Yepes yCTPOMCTBO
Ons 3anonHeHus Ha Tpybonposoae
obpaTHOM NMHMM OTOMUTENBHOMN
CUCTEMDI.

B OTKpbITbIX YCTaHOBKax cTpenka maHomeTpa [1]
[OIDKHA HaxXoOuTbCA B KpacHowm 30He [3].

[aBneHne B cuctemMe 3aBUCUT OT CTaTUYECKOW BbICOTbI
YCTaHOBKM M OT MOHTaXXHOW BbICOTbI pacLUMpUTENBHOMO
Haka.

6720 615 362-41.20

PucyHok 29 MaHoMeTp AN OTKPbITbIX OTOMUTENbHbIX
yCTaHOBOK

[1] Crtpenka maHomMeTpa
[2] 8eneHas cTpenka
[3] KpacHas 3oHa

Tabnuua 9 MNpoToKoN KOHTPOSBLHOrO OCMOTPa

7.5 MpoToKOMNbl OCMOTPA U TEXHUYECKOro
ob6cnyxuBaHus

MpoTokonbkl coaepXar nepeveHb paboT, MPOBOAUMbIX
NPU KOHTPOIbHBLIX OCMOTPaX U TEXHUYECKOM
06CNyX1BaHNM, KOTOPLIE AOMKHbI BbINOMHATHLCS
exerogHo.

° MapaHTuna: exxerogHbl KOHTPOSbHbIN

'I OCMOTP M TEXHUYECKOe 0bCIyXMBaHme
ABMNSIOTCA COCTABHOM YacTbiO YCITOBUN

npenocTaBneHnsl rapaHTumn.

3anonHuTe NPOTOKONbI NPU NPOBEAEHUN YKa3aHHbIX
pabor.

npOTOKOJ'I MOXXHO UCMOJIb30BaTb Kak o6pa3eu, ana
KonunpoBaHusa.

» MNoanuwmnte NPOTOKOJ1 NpoBeaeHHOro ocmoTpa "
nocTtaBbTe AaTy

7.6 PemoHT

Kakne-nnbo paboTbl N0 peMOHTY KOTra B TeYeHne
rapaHTUMHOrO NepMoga MOryT BbIMOMHATLCH TOMNBKO C
NMUCbMEHHOrO paspeLleHns 3aBoa-u3roToBuUTENs.
Mocne oKoHYaHWSA rapaHTUMHOIO Cpoka 3T paboThl
MOXeT BbINOMHATL TONbKO NpeanpuaTue, umetoLlee
COOTBETCTBYIOLLEE pa3peLleHmne C npuBneYyeHnemM
KBanMMuUUUpPOBaHHbLIX CBapLUMKOB. 1119 BbINOMHEHNS
PEMOHTHbIX paboT pekoMeHayeTca obpallaTbes K
MarotoBuTenio koTna.

PaboTbl npu npoBeAEeHMU KOHTPONILHOIO Crp. fata:__ | fata:___ | faTta:____
ocMoTpa (oTpenbHbIe
aTanbl)
1. lMpoBepka obLLero CoOCTOAHUSA OTONUTENBHOWN

cUCTeMbI (BU3yanbHbIN KOHTPOIb).
MpoBepka paboTbl OTONUTENLHOW CUCTEMBI.
MpoBepka anemMeHTOB TOMNNNBO- U
BOOOMPOBOAOB YCTAHOBKM Ha:

w|h

» ['epmeTnyHOCTL
* Hanuuue Buammon kopposmnm
» U3Hoc

4. [MpoBepka 1 YncTKa 3arpsA3HEHUN Kamepsl
CropaHusa 1 noBepxHocTen Harpesa. [nsa aToro
BbIKITIOYUTE OTOMUTENBHYIO YCTAHOBKY.

5. lMpoBepka 1 NpmM HEOOXOAMMOCTN 3aMeHa
YNAOTHEHMI/YNNOTHSAOLWErO LWHYPA.

00O «TepMoOTeEXHMKa DHrenbLc»

CtpaHuua 32

Ctpanuua 33

8732304391 (04.2026)



PykoBoACTBO MO MOHTaXy M aKCNyaTtauum
LaggarTT
Cepusa SK

37

6. [MpoBepka 1 YNCTKa ropesnku.
»OcMOTp ropenku 1 yaaneHue 3arpsis3HeHu.
P [poBepka npegoxpaHUTENbHbIX YCTPOUCTB
(3aWwmnTHOE OTKITHOYEHNKE).
»MpoBepka paboTocnocobHOCTM
» AHanu3 ObIMOBbIX ra30B C COCTaBIIEHNEM
NPOTOKONIa 3aMepoB ANS KaXXA0W CTyNeHn
MOLLIHOCTW.

7. MpoBepka paboTbl N HAAEXHOCTU CUCTEMBI
0TBOZAA ObIMOBbIX a30B.

8. lMpoBepka gaBneHus Boasl U
npenBapuTENbHOrO AaBneHus
pacwmputensHoro 6aka.

9. Mpn HeobGxoamMMocTy NpoBepka paboTbl Haka-
BOoAoHarpeBaTens U MarHMeBOro aHoaa.

10. | MNpoBepka HEOBXOANMBIX HACTPOEK CUCTEMBI
ynpaBneHus.

11. | lNpoBepka ” OOKYMEHTMpPOBaHWE pPaboThbl
NpefoXpaHUTENbHbLIX YCTPOWCTB  (3aLLUMTHOE
OoTKMoYeHue). [llpyn  3TOM  NOMb3yNTECH
TEXHUYECKOW [OKYMEHTauueh Ha cuctemy
ynpaBneHus n AONONHUTENBHOE
obopynosaHue. Hanpuwvep:

P penoxpaHuTernbHbIA OrpaHuYuTENb
TemnepaTypbl

’OFpaHI/I‘-IVITeJ'Ib MWUHUManNbHOIo AaBrieHnA

» OrpaHnunTenb MakcMmarnbHOro AaBrneHns
(ecnn nmeetcs)

12. | BbinonHeHne 1 JOKYMEHTUPOBaHVe aHanmaa
BOAbI:
» 3HauveHune pH
»OcTaTo4vHas XECTKOCTb
» CpencrBa cBsi3bIBaHUSA Kucnopoga
»docat
P OnekTponpoBOAHOCTb
»BusyanbHbIN KOHTPOIb

P poBepka 3anucen o Boge B paboyem
XypHane (Konu4ecTtBo JonvMBaeMon BoAbl).

13. | 3aknounTenbHas npoBepka Bcex
NpoBeAEHHbIX paboT, NpoBeaeHVEe 3aMepOB,
AOKYMEHTUPOBaHUE pe3yrnbTaToB NPOBEPKU U
3amepoB.

14. | MNMoaTBepxaeHne kBanMLnMpoBaHHOIO
ocmoTpa.

000 «TepmoTexHUKa DHrenbC»

Cm.
TEXHNYECKYIO
OOKYMEHTaLMIO
Ha ropernky.

Cwm.
TEXHUYECKYIO
OOKYMeHTaLMo
Ha ropernky.

Cwm.
TEXHUYECKYHO
OOKyMeHTauuto
Ha bak-
BOZOHarpesate
nb.

Cwm.
TEXHUYECKYHO
JOKyMeHTaLuto
Ha cuctemy
yrnpaBneHus.

[NeyaTtb

dupmbl /
noanucb

dumpmsbl /

Mevatb MNevaTb
dupmbl / dumpmsbl /
noanucb noanuck
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Tabnuua 10 MNpoToOKON TEXHNYECKOro 06CYyXMBaHMS
PaboTbl npy NnpoBeAeHNN KOHTPOJILHOIO Crtp. HData:____ | Adarta:___ Oara:____
ocmMmoTpa (oT@enbHbIe
aTanbl)
1. BblkntoyeHne oTonnTeNbHON YCTaHOBKM. CrtpaHuua 31
2. YucTka ra3ooTBOASALLMX KaHarNoB CrtpaHuua 32
(moBepxHOCTEN Harpesa)
3. | OuucTtnTe TOMOYHYIO Kamepy. CtpaHwuua 32
4. | [lposepka v npu HEOHXOAMMOCTU 3aMeHa CrtpaHnuua 33
YNIOTHEHUA/YNMNOTHAOLLErO LUHYpPa.
5. | BknounTe oTONUTENbHYO YCTaHOBKY. CtpaHuvua 28
6. | 3aknountenbHasa NpoBepka BCEX BbIMOMHEHHbIX | CM.
paboT, npoBeaeHe 3aMepoB, TEXHUYECKYHO
AOKYMEHTUPOBaHUE pe3yrbTaToB NPOBEPKU U OOKyMEHTaLumo
3amepoB. Ha ropery.

7. MpoBepka paboTOCNOCOBHOCTM U HAOEXKHOCTH
npunbopoB 6e3onacHOCTN BO BpeMs paboThl.

8 YcTpaHeHue HencrnpaBHOCTU
ropenku

Ha ancnnewn BbIBOASATCS HEMCNPABHOCTM OTONUTENBHOMN
cuctemsl. [NogpobHasa nHdopmauymsa 06 nHankaumm
HeuncnpaBHOCTEN NpUBEeAEHA B CEPBUCHOM MHCTPYKLMMN
cucTembl ynpaeneHus. MNpu HemcnpaBHOCTM rOPENKN Ha
Hew 3aropaeTcs laMnoyka, curHanuaupytouliasa ob
aBapun.

YBEOOMJIEHUE: BO3MOXHO
noepexaeHne  obopyaoBaHWs  Mpu
oTpuLaTeNbHbIX TemnepaTypax.
HepaboTatoLias oTonutenbHas

yCTaHOBKA MOXEeT 3aMep3HyTb npu
HU3KUX TemrepaTypax, Hanpumep, npu
OTKITIOYEHUN U3-32 HEUCNPABHOCTY.

» Ecnv npu yrpose 3amMOpO3KOB
ycTaHoBKa He paboTaeT HeCcKOmbKo
OHe B pesynbTate  aBapUNHOro
OTKNIOYEeHUs,, TO  cregyetr  CnuTb
KOTMNOBYIDO BOAY uYepe3 KpaH Ans
3anonHeHns wun cnuea. [llpn aTom
BEeHTUNb  ANA  BblNycka  BO34yXa,
YCTaQHOBIIEHHbIA B CaMOW BEpXHeu
TOYKe, AOMKEH BbITb OTKPbIT.

» Haxmute KHONKy nogasneHnst nomex (Cm.
WHCTPYKLUMIO MO 3KCMyaTauum ropernkn).

YBEOOMNEHMUE: Bo3MoOXHO
noBpexaeHne obopynoBaHus U3-3a
4YacTOro HaXxaTusi Ha KHOMKY NoAaBMeHWs
nomex.

Bo3moXXHO noBpexaeHne 3ananbHOro
TpaHcdopMaTopa ropernku.

» Haxumante KHONKy noAaBneHus
nomex He 6ornee Tpéx pas NoapsA.

000 «TepMOTEXHMKaA DHrenbLC»

Ecnu ropenka He BkntovaeTcs nocre TPEx NonbITOK, TO
obpaTuTechb K crneyuanmctaMm CepBUCHON OUPMBbI.

9 BbiBoa 13 akcnnyatauuv u
yTunusauyms

3awmTa oKkpyxatoLLen cpeabl — 3TO OCHOBHOWM MPUHLMN
komnaHmm OO0 «TepMOoTEXHMKA QHIrenbe».

KayecTBO npogyKuumn, SKOHOMUYHOCTb 1 OXpaHa
OKpYyXatoLLle cpefpbl — 3TO 4118 Hac paBHO3HAYHbIE
uenu. Mbl CTporo BbINOSHSEM 3aKOHbI U NpaBuna
OXpaHbl OKpyxatoLen cpegbl. [Ana sawmrsl
OKpyXatoLLiel cpefpbl Mbl C y4€TOM 3KOHOMMUYECKNX
acnekToB NPUMEHSIEM HauIyyLLne TEXHOMOMMN U
MaTepuansbl.

YnakoBka

Mpn N3roToBNEHNN YNAKOBKM Mbl Y4UTbIBAEM
HaLMOoHarbHble NpaBuna yTunusaumm ynakoBoYHbIX
MaTepuarnoB, KOTOpble rapaHTUPYOT ONTUMarbHble
BO3MOXHOCTM A11a Ux nepepaboTku. Bee
ncrnonb3yemble MaTepuarnbl 3KONOMMYHbI U nognexar
BTOpPUMYHOW nepepaboTke.

O6opyaoBaHue, OTCYXMUBLUEee CBOW CPOK
O6opynoBaHue, OTCNyXMBLUEE CBOW CPOK, COAEPXKMUT
MaTtepuarnbl, KOTOpPble HY>KHO OTNpaBniATb Ha
MOBTOPHOE MCMONb30BaHMe. Y3rbl NErko CHUMatoTcs, a
nnacrtmacca MMeeT MapkupoBky. Moatomy
OTCOPTUPOBLIBANTE Pa3fINYHbIE KOHCTPYKTUBHbIE Y3nbl
N OTNpaBnsfTe MX Ha NMOBTOPHOE UCNOSIb30BaHUE UN
yTUnusaumtio.
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10 PekomeHaoBaHHOE pacrnonoxeHue
npmnbopoB 6e3onacHocTH; paboyan
Temnepartypa <105 °C; temnepartypa
oTkntoyeHusa (STB) <110 °C

Koten <300 kBT; pa6ouas Temnepatypa <105 °C;
Temnepatypa oTkntoveHus (STB) <110 °C
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PucyHok 30 Mpubopbl 6e3onacHocTM Ang KoTna Ang Kotna
<300 kBT ¢ STB <110 °C (npsmon HarpeB)

Koten >300 kBT; pabo4yasa Ttemneparypa <105 °C;
Temnepatypa oTknto4veHus (STB) <110 °C
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PucyHok 31 Mpubopsbl 6e3onacHoCcTM ANs KoTna Anst koTna
>300 kBTt ¢ STB £110 °C (npsmon HarpeB)

MosicHeHusa k PucyHok 30 1 PucyHok 31
[RK]
[VK]

OGpaTHaﬂ JNIMHNA ToNNeHnA

Mopatowas nMHNA oTonneHus
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(1]
(2]
(3]
(4]

(3]
(6]

(7]
(8]

(9]
(10]

(1]

[12]
[13]
(14]
(1]

(16]
(17]

TennoreHepatop

3anopHbI BeHTUNb nogatowen/obpaTtHon NMHUM
PerynaTtopbl TemnepaTtypsbl
[MpenoxpaHnTenbHbIN OrpaHUYnTENb
TemnepaTypsbl

YCTPOMCTBO U3MepPEHUst TeMnepaTypbl
MembpaHHbIM npegoxpaHUTENbHbIN knanaH 2,5 /3
Bap nnn

MpY>XUHHBIN NpeaoXpaHUTENbHbIN KnanaH = 2,5
bap

[ekomnpeccuoHHas éMkocTb B cuctemax >300
kBT He TpebyeTcs, ecnv BMECTO He€ Ha Kaxabln
KOTEN AOMOMHUTENbHO YyCTaHaBNMBaeTCs
npeaoxXpaHnTenbHbIA OrpaHUYUTENb TEMMNEpPaTypbI
(STB) ¢ Temnepatypon oTkntodeHmsa <110 °C n
orpaHu4MTEeNb MakCUMarnbHOrO AAaBMEHUS KaXgoro
KoTna.

OrpaHnunTenb MakcumanbHOro AaBneHus
MaHomeTp

lMpenoxpaHuTensHoe YyCTPONCTBO KOHTPONS
KonudecTtBa Bogpl (HeT B cuctemax < 300 kBT).
Kak BapunaHT, Ha KaXablh KOTEN orpaHnyYnTenb
MUWHVMMarbHOro JaBMNEHUS UNn apyrne
pa3speLUEHHbIE N3rOTOBUTENEM 3aMeEHSIOLLIME
peLleHus.

O6paTHbI knanaH

KpaH onsa 3anonHeHus u cnvea
PacwwuputenbHasa nuHms

3anopHas apmaTypa, 3almiéHHas ot
HenpeaHaMepeHHOro 3akpblTusi (HanpumMep,
ONNoMOMpOBaHHbIA KONMNayKkoBbI BEHTUIb)
CnuB pacwumputensHoro 6aka
PacwuputenbHbli bak

Ha cxemax nokasaHa KoMmnnekTauus npuéopamu
6e3onacHOCTM No ANs Yka3aHHbIX UCMONHEHWN
cuCTeMbl — 6e3 NPeTeH3NM Ha NOMHOTY AaHHbIX. Ons
NpPaKkTU4ECKOro UCMONHEHNSI AEACTBYIOT
COOTBETCTBYIOLLNE TEXHUYECKNE NpaBuUna.
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11 KayecTBO BOAbI

KauecTBO BOAbI ABNSETCA BaXXHbIM YCITOBUEM
ncnpaBHoOM paboTbl, BLICOKOW 3HEPreTU4EeCcKon

3P PEeKTUBHOCTM M ANUTENBHOIO CPOKa CNyXObl KOTNa,
a Takke BCex 4YacTen oTonuTensHon cuctemsl. LLinam,
HaKu1Mb U 3arpsisHeHns BOAbl MOryT 3@ KOPOTKOE BpeMs
1 HE3aBUCMMO OT KauyecTBa MaTepuaroB Bbi3BaTb
HeucnpaBMMble NOBpEXaeHUs1 060pyaOoBaHNS.

11.1 ®usnyeckue ocHoBbI

11.1.1 OO6Gpa3oBaHue HaKunu B KoTne

Hakunb 06pasyeTcsa u3 BbinagaroLLmx B 0CagoK npu
HarpeBe BOAbl rMapokapboHaTOB MarHus 1 Kanbuus,
cofepXallMxcsi pacTBOPEHHBIMW B BOAE NpW
TeMmnepaType oKpyxatoLlen cpeabl.

Ca(HCO:3)2 ---- HarpeB ----> CaCOs3 + H20 + CO2
Mg(HCO3)2 ---- HarpeB ----> Mg(OH)2 + 2CO2

Mpu BbINageHUn B 0cagok kapboHaT kanbLuuns u
rMOopooKUCh MarHus obpasytoT HepacTBOpPUMbIE,
NIMNKME U NAOTHBIE OTIIOXKEHUSA (HAKUMb) C OYEHb
BbICOKMMM TEMMOU30NALMOHHLIMI CBONCTBaMU. B koTne
HaKuMb ocaxaaeTcs NPeuMyLLECTBEHHO B Hanbornee
TEnnbIX 30Hax. MoaTomy HakuneobpasoBaHue
NPOVCXOAMT TONbKO B ONpeAenéHHbIX MecTax, Kak
npaBuno, B 30Hax C BbICOKOW TEMMOBOW Harpy3Kow.

Yxe npu TonwmHe cnos Hakunm 0,1 MM CHuXxaeTcs
oxnaxpaatollee OeCTBUE HAXOAsLLENCs Nod HUM
MeTasnnmyeckorn noBepxHocTu. [lanbHenwee
yBENMYEHNE CIos HAKUNKN BEAET K neperpesy
MeTanmnmnyeckmx YacTtemn u B KpalHeM criyyae K nx
paspyLUEHMIO N3-3a TEPMUYECKON Harpy3Ku.

11.1.2 Koppo3us B KoTne
KucnopogHas koppo3us

HenernpoBaHHas ctanb agcopbupyeT, Npu KOHTaKTe ¢
BOZON, coepKaLlelncst B HEN KMcnopog n obpasyet
npu 3TOM XapakTepHO KPACHYH OKuUCb xenesa Fe203
(p*aBunHy). TOT NpoLEecc Ha3biBAaeTCA KOPPO3UNEN.

4Fe + 302 = 2Fe203 (0KkuUCb Xenesa, pxaBymHa)

MpogomknTensHoe okUcneHne Hen3bexHo BeAET K
YMEHbLLIEHWIO TOMNLWMHBI CTeHOK. KncrnopoaHyto
KOPPO3MI0 MOXHO Y3HaTb B TENIOreHepaTope no
MEeCTHOMY pas3beAaHuio MeTanIMyeckor NoBEPXHOCTH
C Kpyroo6pasHbIMU 1 NOXOXMMU Ha KpaTepbl
yrnybneHusimu. Ecnu He gonyckaTtb NOCTOSIHHOIO
NPOHVMKHOBEHWS KUCIOpoaa B OTOMUTENbHYHO CUCTEMY,
TO coepXaHue Knucnopoaa B Boae byaeT cHuKaTbCs
13-3a YaCTUYHOIO OKMUCIIEHUSI METAarIoB C
obpaszoBaHmem 4épHoro marHeTuta (FesOa4).

MarHeTuT oka3sblBaeT 3alMTHOe AeCTBME OT
KOpPO3uML.

000 «TepmoTexHUKa DHrenbC»

3Fe + 202 > Fes04 (okeng xenesa(lll), marHeTuT)
KucnoTtHas koppo3us

BogopogHasi unu KUCnoTHast KOppo3ust - 3TO OAUH K3
BMOOB KOPPO3WW METASSIOB, KOTOPas B MPUCYTCTBUU
BOAbI, HO MPUW HegocTaTke Kucnopoaa, BeAET K
obpa3oBaHuio anemMeHTapHOro Boaopoaa U MoOHOB
mMeTanna. KucnotHas koppo3us npeacraBnsieT cobom
MOBEPXHOCTHYO KOPPO3UO HENErMPOBaHHON CTanun 1 B
GONbLUMHCTBE Cry4YaeB paBHOMEPHO
pacnpocTpaHseTCsi MO BCEMY KOTIy.

11.2 BepeHue paboyero xypHana
[lns noaTBepxaeHus kavyecTsa BOAbI:

» 3aHocuTe B paboymnn xypHan 3Ha4eHus BCex
HeobXx0AMMbIX NapameTpoB.

° KauecTBO BOAbI ABNAETCA CYLLECTBEHHbIM
'I ¢akTopoM NoBLILLEHNA 3 HEKTUBHOCTH,
PYHKUMOHaNbHOW HagéXHOCTK, CpoKa
cnyx06bl n paboTocnocobHoCTH
OTOMUTENBHOW CUCTEMBI. [103TOMY MbI
BCerga pekoMeHayem NpuMeHsiTb
MOAroToBrneHHyto Body (= rmaea 11.7), a
TaKKe YCTaHOBUTb CYETYMK pacxoa Boabl 1
BECTU pabouuii xxypHan.

» Hapsagy ¢ konn4ecTBoM BOAbl Ans 3aMOfHEHUS 1
noanuTKM B paboyeM XypHare Hy>HO oMKCUpoBaTb
KOHUeHTpauumto rugpokapboHaTa kanbums [Ca(HCO3)2].

° KoHueHTpaumuio Ca(HCOs)2 MOXHO y3HaTb
'I Ha NpeanpusaTM BOAOCHabXeHUs unu
onpeaennTb CaMOCTOATENbHO (= rnasa
11.6, cTp. 41).

11.3 [NpepoTBpalleHne NOBpPeXAEHUN OT
KOoppo3uu

JlononHuTensHas 3awmTa oT Koppo3uu

MoBpexaeHns oT KOPPO3nK BO3HMKAIOT Npu
MOCTOSIHHOM MOCTYNJEHWUM KMCnopoaa B Boay B
CUCTEME OTOMNEHUs!, HanpUmep:

* NPpY HeJoCTaToO4HOM 06BLEME MU NOBPEXAEHHOM
paclumpuTensHom bake

* NPU HEMPAaBUIBHO OTPErYNIMPOBAHHOM
npeaBapuTENbHOM AaBNEHUN B paclumpuTensHoM Gake

* B OTKPbITbIX CUCTEMAX.

» ExerogHo npoBepsiiTe npeaBaputenbHoe AaBreHve
B pacwmputenbHoMm 6ake 1 ero cnocobHoCTb
noaAepXxuBaTtb faBreHue.

B cucremax c ncnpaBHbIM, NpaBuJ1bHO I'IOﬂ,06paHHbIM
pacwmnpuTernbHbiM bakom, co,u,epmau.l,mﬂcsl B BOOE
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Kncnopoa 6bICTpO BblAenAaeTca n oTBoAUTCA Yepes
BO340yX0O0TBOAYUKN.

Ecnuv HeBO3MOXHO NpeaoTBpaTuTh perynspHoe
NPOHMKHOBEHME KUCITOPOAa B OTOMUTENbHYI0 CUCTEMY,
HanpuMep, NP1 UCNOSTb30BaHUN JOMYCKaOLLNX
aunddysno nnactmaccoBbix Tpyd B oborpese nonos
unu npm yactom gobasneHnn 6oMbLIOro KoNMyecTea
BOAbIl, TO HY>XKHO NMPUHSITb Mepbl MO 3alunTe OT
KOppPO3uKn, Hanpumep, BbINOMHUTL pasgeneHne
CUCTEMBI Yepes3 TennoodMeHHMK. [IpyrumMm BO3MOXHbIM
CPEeACTBOM 3aLMTbl OT KOPPO3UM KOTITOB 13 YEPHBIX
METaroB MOXET ObITb f0OaBnNeHne B Bogy
KMCNopoaocBA3yoLmx sewecTs. [Mpu aTom
BbIMOSTHANTE PeKOMeHAaUMM N3roToBUTENS MO
HeobXxoaMMOW KOHLIEHTpaLMW.

3HauyeHue pH

3HaueHne pH onst HeobpaboTaHHON BOAblI B CUCTEME
OTOMMEHUsI [OMKHO COCTaBNSATb ANl KOTIOB U3 YEPHbIX
meTannos ot 8,2 go 10,0. CneagyeT yunTbIiBaTh, 4YTO
3HayeHue pH MeHsAeTca nocne nycka oToNUTENbHON
CUCTEMbI B 3KCMyaTaLmni, 0cobeHHo nocne
BblAEMNEHMSA KNCNopoaa u OTNoXeHnss Hakunu (acpbdekxT
camoa3allenavmBaHusl). Pekomengyetcsa npoepsts pH
nocrne HecKosbKUX MecsiLeB paboTbl OTONUTENbHON
CUCTEMBI.

[na KOTNOB U3 YEPHBIX METANNOB MOXET
notpeboBaTbCs nofuienadvsaHue Boabl 4oOaBneHnem
TpuHaTpungocdaTa, ecnu Boga Ans 3anosiHeHus
nmeeT 3HayeHume pH meHee 8,2.

YctaHoBKa rpsaseynosutens

° Mpy MOHTaxe KOTNa B yXKe CyLLECTBYIOLLYIO
'I OTOMUTENbHYIO CUCTEMY B HEFO MOTYT
nonacTtb 3arpsi3HEHUs], KOTOPbIE BbI3bIBAIOT
MeCTHbIE NeperpeBbl, KOPPO3UIO U LLYMBbI.
Mbl pekoMeHayeM YCTaHOBUTL rpside- U
LUNIaMOYI0BUTENb.

psiseynoBuTenn 3agepXunBaroT NOCTOPOHHUE
BKIIOMEHUS, YeM He gonyckatoT cboeB B paboTe
perynvpyoLmx opraHoB 1 3awuiaoT TpybonpoBoab! 1
KOTIbl OT 3arpsi3HEHUN.

P YcTaHoBWTE rps3eynoBuTenb B6NM3n caMon HU3KoW
TOYKN OOpPaTHOM NIMHUM OTOMUTENBHOW CUCTEMbI.

P ObBecrneydbTe XOPOLNIA AOCTYN K rpsi3eyrioBUTENIO.
P OunianTe rpa3eynoBUTEnNb Kaxabli pas npu
nNpoBeAeHUN TeXOOCMYXXMBaHNS OTONUTENbHON
CUCTEMBI.

11.4 [Oo6GaBku

Pa3spelluéHHble cpeacTsa OT 3amep3aHunst U apyrue
XUMUYecKkne 406aBKN MOXHO 3anpocuTb y
M3roToBUTENA KOTNa.

000 «TepmoTexHUKa DHrenbC»

Mpu ncnonb3oBaHuKM paspeLLéHHbIX o6aBok
cobrniroganTte 1 BuINOMHAWTE criegytolime TpebosaHus:

* BoigepkunBante guanasoH KOHLEHTpaunm aHTudpusa,
YCTaHOBIEHHbIV N3rOTOBUTENEM

* PerynsipHo npoBepsiiiTe Ka4eCTBO TEMSOHOCUTENS

* [Mpn HeobGxoaMMOCTN NpoBOAMTE KOPPEKTUpYoLnNe
MeponpusTus

11.5 JXXécTtkocTb BoAabl

[ns 3aWmThl KOTNa OT U3BECTKOBLIX OTIIOXEHWIN B
TeyeHne Bcero cpoka cnyxbbl 1 gnst obecneyeHus
Oe3aBapuiiHon paboTbl HEOOXOAMMO OrpaHUYNTb
obLLee KONMYEeCTBO CONen XECTKOCTM B BoAe ANis
3anosiHeHUs 1 NOANUTOYHON Bode.

lMNpuBenéHHbIE Oanee cBegeHMs NO HAWKWM KoTnam
OCHOBaHbl Ha MHOMOIETHEM OMbITE N UCTIbITAHUSAX Ha
ponroeeyHocTb. OHM onpenensioT MakcumMarnbHoe
KONMMYECTBO BOAbI ANS 3anONHEHNS U NOANUTKN B
3aBMCUMOCTW OT MOLLLHOCTW KOTNa U XXECTKOCTU BOAbI.

11.6 [poBepka MakcUManbLHOro KonuyecTea
BOAbI ANA 3anOoSIHEeHUA B 3aBUCUMOCTU OT
KayecTBa BoAbl

° Ecnu konnyecTBo BoAbl ANS 3anNOfIHEHUSA U
'I NMOANUTKN NpEeBbILaeT pacy4éTHOe 3Ha4YeHne
Vmax, TO BO3MOXHbI MOBPEXAEHNS KOTNA.

Ecnu B KOTNne n3-3a HecobnogeHna TpeboBaHui k Boae
obpasoBanvcb BpeaHble OTIOXEHUs], TO B
BOOonNbLUMHCTBE CNy4aeB yXXe NPOM30LLINIO COoKpalleHne
cpoka cnyxbbl. YaaneHue oTNOXEeHU MOXET MOMOYb
BOCCTaHOBUTb paboTOCNOCOBHOCTL KOTNa. YaaneHune
N3BECTKOBBIX OTIOXXEHUIN pa3peLlaeTcs BbINOMHATb
TONbKO creumanucTam CEpPBUCHONO NpeanpusiTus,
UMEILLNM paspeLLeHne Ha Takow B AESATENbHOCTH.

[na npoBepkx AOMyCTUMOro KOnMyecTea BOAbI B
3aBUCUMMOCTU OT €€ KayecTBa crnyxar npuBeaéHHble
Janee pac4étHble popMynbl. MOXHO Takke
BOCMOMb30BaTbCs rpadpukamu. lNpn HensBecTHOM
06BbEME CMCTEMBI MOXKHO 3aMONHATL €€ TOMbKO
NOMHOCTbIO 06ECCONeHHON BOAOM.
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11.6.1 [puHUMNbI pacuyéTa Kanbuus MOXHO paccumTaTtb No kKapboHaTHOM 1

K Boge ans 3anonHeHus U NoAnUTKM NPeabsBRAsIOTCA
TpeboBaHMs B 3aBMCUMOCTM OT 06LLEN MOLLLHOCTU
KOTNOB U 06bEMa BOAbI B OTOMNUTENBHOW CUCTEME.
PacuyéTt makcumanbHOro Kkonu4yecTea Boabl 4SS
3anonHeHnsa 6e3 BogonoaroToBKN Afsl KOTIOB U3
YEPHbIX MeTannoB MoLHoCcTLo 40 600 kBT Beaétca no
cnegywoulen gopmyne:
Pac4yéTHble BenU4YnHbI:

Q kw

% = 0,0626 x
max Ca(HCO3), mol/m3

Vmax MakcnmanbHoe Konn4ecTBo BOAbl ANs
3anofiHeHNs U NOAMNUTKM 3a BECb CPOK
cnyx6bl kotna, m3

Q HomuHaneHasi Tennonpouss. B KBT (<
600 kBT)

Ca(HCOs3)2  KoHueHTpauus rugpokapboHaTa kanbLums
B MONb/M3

° [Ons mowHocTn 600 kBT 1 6onee Bceraa
'I NPUMEHSIATE TONbKO NOATOTOBIEHHYIO BOAY.

KoHueHTpauuto ruapokapboHata kanbums (Ca(HCOz)2)
B BOAOMNPOBOAHOWN BOAE MOXHO y3HaTb Ha
npeanpuaTUM BogocHatxeHus. Ecnun B aHanuse Boabl
HeT 3TUX AaHHbIX, TO KOHLEHTpaLuio rmapokapboHaTa

000 «TepMOTEXHMKaA DHrenbLC»

KanbLMeBoW XECTKOCTM creayoLlmMm obpasom.

Mpumep:

PacuéTt makcnmanbHO 4onyCTUMOro KonmyecTea BoAbl
Ana 3anofHeHns N NoanUTKN Vmax 4Ns OTONUTENbHON
cucTeMbl ¢ KoTnamum obLen moLlHocTbio 150 kBT.

[aHHble aHanu3a kapboHaTHOWM 1 KanbLneBon
KECTKOCTU B €ANHULAX N3MEPEHUST ppm.

KapboHaTtHas xéctkocTb: 10,7 °dH
Kanbumnesas xécrtkocTb: 8,9 °dH

M3 kapboHaTHON XECTKOCTN pacCUYNTbIBAETCA:
Ca(HCO3)2=10,7 x dH x 0,179 = 1,91 mol/m3
M3 kanbumneBom XECTKOCTU paccyUTbIBAETCS:
Ca(HCO3)2=8,9 x dH x 0,179 = 1,59 mol/m3

HanmeHbllee 3Ha4eHne N3 KanbLMeBOn n Kap6OHaTHOI7I
XEeCTKOCTU NpUuHMMaeTca ona pacqéTa MaKcumasnbHO
AonycTtuMoro KoJmm4yecrtea BOObl Vmax

150 kW
Vmax = 0,0626 X —— 5,9m3

1,59 mol/m?3 -
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11.6.2 TpeboBaHMA ANA KOTNOB U3 YEPHbLIX MeTannoB Ansa padboynx remnepatyp <100 °C n

>100°C

Tabnuua 11 NpaHW4HbIE YCNOBUA M rpaHnLbl NPUMEHEHNs rpadmKoB AN KOTMOB U3 YEPHbIX MeTannoB

O6was Pa6ouas Temnepatypa [°C] | TpeGoBaHus K KECTKOCTU M konuuecTBY Vimax BOAbI AN 3aNONHEHUA U
MOLLHOCTb NoANUTKY
koTnoB [kBT]
<50 <100 Tpe6oBaHusi K Vmax OTCYTCTBYHOT
50 — 600 <100 Vmax onpegensietca no PucyHok 32 1 PucyHok 33
> 600 <100 Bcerna Tpebyetcs Bogonoarotoska (obwas xéctkoctb <0,11 °dH)
HesaBucumo ot | <100 [nsa cuctem ¢ odeHb BonbLlunmM KonuyectTBom Boabl (> 50 n/kBT) Bceraa TpebyeTtcs
MOLLHOCTU BOAOMNOATrOTOBKA.
Hesasucumo ot | > 100 Bcerpa Tpebyetcs BogonoarotoBka (obwast xeéctkoctb <0,11 °dH)
MOLLHOCTH
3
Vmax [m ]
12,0
<150 kW
10,0 -~ =190
*<130 kW
8,0 T
<110 kW
<90 kW ‘. C
6,0 T - TN
<70 kW .,
4,0 e
, =50 kw ‘ s '>\
‘ ‘ S, _‘%
2,0 1 l | ~ B \ ..
| I —
\ i | !
070 ‘ |

0

10 15 20 25 30

Hy, [*dH]

0010004596-001

PucyHok 32 TpeboBaHus k BoAe ANS 3aMOfTHEHNS U MOANMUTKU KOTIIOB U3 YEPHbIX METannoB MOLLHOCTbI0 A0 150 kBT

Hw OO0LLas XECTKkoCcTb

Vmax

MaKkcuMarbHO BO3MOXHbIN 0ObEM BOAbI 32 BECb CpOK Cﬂy)K6bI KOoTna

[1] B obnacTu BbiLwe KpMBbIX MOLLHOCTM TpebyeTcsa NpUMHATbL Mepbl MO BOAONOArOTOBKe, Anst obnacTtu nog
KpVBbIMU 3arOrnHANTe OTOMUTENbHYIO CUCTEMY YUCTOW BOOOMNPOBOAHON BOAOW.

[lns cucteM ¢ HeCKOMbKUMKM KoTrnamm obLuein MowHocTbio <600 kBT B pac4éT NnpuHMMaeTCcs KpuBasi koTna ¢
HaMMeHbLUEN MOLLHOCTbIO.

[2] Mpumep:
MoLuHocTb KoTtna 105 kBT, 06 bEM oTONUTENbLHOM cUCTEMbI OKomno 1,1 m3.
Mpwn obwen xécTtkocTn 22 °dH MakcMmanbHoOe KONMYeCcTBO BOAbI AN 3aNOfIHEHUST U NOAMUTKN COCTaBISIET OKOJI0

1,8 m3.

PeaynbTart:

OTOMUTENIbHYO CUCTEMY MOXHO 3aNOJIHATb 4MCTOM BOAOW.

Ons xécTtkoctn < 5 °dH HY>HO BbINOMNHUTL
pac4yért (rnaesa 11.6.1, cTp. 42)

000 «TepMOTEXHMKaA DHrenbLC»
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Vmax [m 3]

45

40} —=600 kW N

351 * "<500 kW

301 —<a00 kw| | -, \
251 TN

20— 53OOKW# A N
5250kW47 T
1517 <200 kw | \
10 ' ) o, . —
| | O ST v
5 < 1 !7 ! "l---._.
| 3 |
0 | | |
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H,, [°dH]

0010004597-001

PucyHok 33 TpeboBaHua k Boge AN 3anOfHEHWS U MOANMUTKU KOTIIOB M3 YEPHbIX MeTannoB mMolHocTelo oT 200 go 600 kBT

Hw O6Las XEcTKOCTb
Vmax ~ MakcMManbHO BO3MOXHbI 06BbEM BOAbI 3@ BECb CPOK CNY>Obl KOTNa
[1 B o6nacTu Bblille KpMBbIX MOLLHOCTM TpebyeTcs NpuHATbL Mepbl MO BOAONOArOTOBKe, Ans o6nacTu nog

KPMBbIMM 3aMONHAWTE OTONUTENbHYI0 CUCTEMY YNCTOM BOAONPOBOAHOW BOAOM.
[nsa cuctem ¢ HeCKOMNbKUMKM KoTnamm obLien mowHocTbio <600 kBT B pac4€T npuHMMaeTcs KkpuBasi koTna ¢

HauMeHbLUEN MOLLHOCTbIO.

[2] Mpumep:

MoLuHocTb koTna 295 kBT, 06bM OTONUTENBHOW cucTeMbI okoro 7,5 m3. MNpu obuweit xéctkoctn 18 °dH
MaKcuMMaribHOe KONMYecTBO BOAbI SIS 3arnofHeHUs U NoANUTKU cocTaBnsAeT okoso 6,0 m3.

PesynbTar:

KonnyecTBo BOAbl B OTONUTENLHONM CUCTEME YKEe MpeBbILLAaeT AONYCTUMOE KONMYECTBO BOALI AN 3aMNOSIHEHNUS U
noanuTku. OTONUTENbHYIO CUCTEMY crieayeT 3anosHATb BOAOW, NpoLuefLlelt BOAONOArOTOBKY.

Ons xécTtkoctn < 5 °dH Hy>HO BbINONHUTL
pac4yért (rnasa 11.6.1, cTp. 42)

11.7 BoponoparotroBkKa

Ecnu dakTmueckm HeobxoamMoe KonmyecTso Boabl Ans
3anonHeHns CMCTeMbI U NpeanonaraemMoe KonmMyecTBo
NoAMUTOYHON BOAbI MEHbLUE Vmax, TO MOXHO
nobaenATb HeobpaboTaHHY BOAONPOBOAHYHO BOAY
(obracTb HWXKe rPaHNYHbIX KPUBbIX).

Ecnun gaktnyeckn Heobxogumoe Konm4ecTBo BOAbI
oonblie Vmax Unn obLias MOLHOCTb KOTNOB 6orblue
600 kBT, To TpebyeTca BogonoaroToBka (06nacTtb Hxe
rPaHUYHbIX KPUBbIX).

000 «TepMOTEXHMKaA DHrenbLC»

[Nna KOTNOB 13 Y&PHLIX MEeTannoB paspeLleHsbl
creaytowme cnoco6bl BOAONOATOTOBKMU.

MonHoe ymdardyeHume soabl

Mpu NonHOM ymsiryeHUn U3 Boabl yaansioTcs Bce
BELLECTBa, cnocobcTeytowme o6pa3oBaHUI0 HAKMMNNK,
TaKne Kak MOHbI KanbLunda U Marimnsa (cymma oKkucen n
MMAPOOKNCEN LLENOYHO3EMESbHBIX METAarMoB), 1
3aMeHsitoTca HaTpueM. [Ins KOTNoB U3 YEPHbIX
MeTannoB NoJyiHoe ymardyeHne soAdbl AnaA 3anofiHeHUnA u
noannUTKM 0aBHO ABNAETCA UCNbITAHHbIM CpPeaCTBOM
npenoTBpalleHns o6pa3oBaHmsa HakUMu.
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NMonHoe ob6ecconuBaHue

MNpwn nonHom obecconmeaHnm U3 BoAbl ANS 3anofHEHNS
W NOANUTKU YOANSAKTCA HE TOMNbKO
Hakuneobpa3soBaTenu, Takme kak Ca n Mg, Ho 1 Bce

BHUMAHUE: Bo3MOXHO nNoBpexaeHue
KOTNa u3-3a HenpaBUIIbHOWN

BOAONOAroToBKM!

YMSIfYeHME BOAbl NS 3anonHEeHWs U BELLECTBA, CNOCOOCTBYHOLLNE KOPPO3UN, TaKne Kak
NOANUTKM aNOMUHNEBbIX xnopuael. Boga anga 3anonHeHus n NOANUTKN AOIMKHA
TENMOreHepaTopoB, a Takke Ans nMeTb npoBoAUMOCTb <= 10 MKCM/CM (MUKPOCUMEHC
KOMOUHaLMM KOTOB U3 YEPHbBIX METANNOB Ha caHTUmeTp). MNMonHoCTbI0 06ecconeHHyto Boay ¢

N anioMUHUS He OOonyckaeTcs U MOXeT Takow NPOBOAUMOCTbLIO MOXHO MOMy4YnUTb B

NpUBECTU K NoBpeXAEHMNIO OCMOTMYECKUX YCTaHOBKAX.

TENNooOMEHHUKA.

Uepes HeCKOMNbKO MecsaueB aKCnnyaTauumn ¢ NoHOCTbIO
obecconeHHomn BoAoW B OTONUTENbHOW cucteme
yCTaHaBMMBaETCS PEXUM C MarbiM cogepXaHnem
conei. [pu TakoM pexume Boga B cucteme gocturaet
naeanbHOro COCTOSIHMSA: OHa HE COOEPXKUT HUKAKMX
COnen XXECTKOCTU, U3 HEE yaarneHbl BCe BELLECTBA,
crnocobCeTByOLLME KOPPO3MKM, U MPOBOAMMOCTb
HaxoOMTCa Ha OYeHb HU3KOM ypoBHe. Takum obpasom
o6LWas CKNOHHOCTb K KOPPO3WUN UMM CKOPOCTbL KOPPO3uK
CHWXalTCsl 40 MUHMMYMa.

» He ymaryaite Bogy Ans 3anofiHEHUNA 1
noanuTKn (He paspeluaeTtcs HU
YacTU4YHOE, HU MOJIHOE YMSrYeHue).

MonHoe obecconuBaHWe Kak BOAONOArOTOBKA
npurogHa Ana Bcex oTonnTesibHblIX CUCTEM.
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12 Pabouun xxypHan kayecTBa BoAbl
Tabnuua 12 Pabouunn xxypHan
XapaKkTepucTUKN OTONUTENIbHOM CUCTEMbI:
[arta nycka B akcnsyarauuio:
MakcumanbHoe Konnm4yecTBo BoAbl Vmax m3 npu KoHueHTpaumum Ca(HCO3):2: monb/m3
Oata | Konu4yecTtBo BOabI KoHueHTpauus Ca Obwee HassaHune
(nsmepeHHoe) m3 (HCO3)2" monb/m3 KONM4ecTBo dUpmbI
BOAbI M3 (nevatb)
NnoAanucb

CymmapHoe
KONM4ecTBO BOAbI
ANs 3anonHeHus,
M3

Bopa ons
noanuTkun, m3

1) MNepecyér:
XKéctkocTb B [ °dH] x 0,179 = koHUeHTpauusi Ca (HCO3)2 B [MOﬂb/M3]
KéctkocTb B [ °fH] x 0,1 = koHueHTpauus Ca (HCO3)2 B [MOﬂb/M3]
XKeéctkocTb B [ °e] x 0,142 = koHueHTpaumsi Ca(HCO3)2 B [MOJ‘Ib/M3]
YKéctkocTb B [gpg] x 0,171 = koHueHTpaums Ca(HCO3)2 B [MOJ‘Ib/MS]
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