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1. BBEAEHUE

MpeameToM HacTosALLEN MHCTPYKLMW SIBRSIOTCS ra3oBble HarpesaTeny NpoToYHbIe BoAbl  MpeAHasHayveHbl Ans nogorpesa

TENIOW XO3ANCTBEHHON BOAbL! NpucnocobneHbl A0 OAHOBPEMEHHOro Boaopastopa K OQHOMY WM HECKONBbKO MYHKTOB ( H.N.

AyLL, KYXOHHasi pakoBuHa).

Bce uHopmaumm, Yyeptexun n cnecudumkaummn KoTopble HaxoaaTCs B 3TON UHCTPYKUMW NpefcTaBneHbl Ha OCHOBE JaHHbIX O

n3genusx Kotopble Bbinn AOCTYMNHBI BO Bpems nyGnukaumu.

MponssoaguTenb cocTaBnseT 3a coboill nNpaBO BBEAEHMS KOHCTPYKUMOHHBIX W3MEHEHWA B YCTPOWCTBE HarpeBatens He

YXyOLLAIOLLMX TEXHUYECKMX W SKCNIyaTaUMOHHbIX CBOWCTB U3OenNns, KOTOpble MOTrYT BbiTb HE BbIABEHbLI B UHCTPYKLIMM.
HonroneTtHas n HagexHas pabota HarpeBaTens B OOMbLUOW CTENeHM 3aBUCUT Kak OT MPaBWIbHOrO MOAKIHYEHNS,

cnocoBa aKcnnyaTaumn, Tak U OT NPaBUIbHOO 1 KBanudMLUMPOBAHHOIO OBCNYXNBaHWS 1 KOHCEPBaLWW.

1.1. encTBUTENbHBbIE YKa3aHUsl
MpouuTaiiTe Nnepes TeM, kak MPUCTYNUTE K YCTAHOBKE W AKCTINyaTaLun HarpesaTens.
® VHCTPYKLWS MO YCTAHOBKE M 0BCMY>KMBaHUIO SABMSETCS HEOTHEMIIEMbIM 1 OCHOBHBLIM 060pYAOBaHNEM HarpesaTens. Hago
€& XpaHWUTb U BHUMATENMbHO YMTaTb NMOTOMY YTO B HEE HAXOOATCS BCSAKME UHPOPMaLMKN U NPpeaynpexaeHns KacaroLmecs
©e30nacHoCTM BO BpeMsA YCTaHOBKW, SKCnyaTaunun n KoHcepBauun HarpesaTtensa KOTopble HY>XHO UCMNOSMHATD,
e MOJKMKO4YeHne HarpesaTens, ero o6cny>|<|/|BaH|/|e N PEMOHT HEO6XO,D,I/IMO nopy4aTb cneunannsnposaHHOMY
obcryxmBatoLLeMy NpeanpusiTuio,
* MOMELLIEHNE B KOTOPOM MOXHO YCTaHOBUTb HarpeBaTenb HY>HO UMET:
- OTBOJ, ra3oB cropaHus Tpyboii B MHABIBUAYarbHbINA AbIMOXOZ, KOTOPbLIA UMEET Tpedyemyto Tsry,
- UcnpaBHYO BEHTUNALNIO NPUTOYHO-BbITAXHYHO COrfiacHo HaCTOFlLLleI7I WHCTPYKUUN U CYLLIECTBYHOLLIMM npaBuiiam.
HenpumeHsiHue B/y ycnoBwuii yrpaxxuBaeT 6e30MacHOCTH Nornb3oBaTens.
3
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MoxkeT Takke Bbi3BaTb NOBPEXAEHME HarpeBaTtersisl Hil. Bbi3BaHOe 3aMmep3aHueMm.

® YCTaHOBKY W MYCK HarpeBaTens MOXHO BbINOMHUTL TOMNbKO NOCIE OKOHbYEHWS CTPOUTENBHO-MOHTaXHbIX paboT B
NOMELLIEHNM B KOTOPOM OyAeT YCTaHOBMEH HarpeBaTenb,HeMb3sa YCTaHOBNMBATL U MyckaTb HarpeBaTens B NOMELLEHUAX B
KOTOpbIX NPOAOMKAOTCA paboThl.

e Nepep HarpeBaTerfieM Ha rasonposoge 1 BOAONPOBOAE YCTaHOBUTL COOTBETCTBYHOLLME PUINLTPLI. PUNLTPLI HE BXOASAT B
COCTaB Harpesarens,

e HarpesaTernb JOMKEHO 0OCyKMBaTh TOMNLKO B3POCNOe ULIO,

e He Aienai cam HUKaKNX MaHUNynsaumm npu aneMeHTax, a TOXe HUKaKuX PEeMOHTOB UK nepepaboTok HarpesaTens,

e 3anpeLyaeTcs BCAKNX NepepaboTok KOTOpble YMEHLLAT NPOCBET HABEBHOMO OTBEPCTMUS @ TakkKe BbITSHXKEHHbBIX NPOBOAOB U
NpPOBOAOB OTBOAALUMX NPOAYKTLI CTOPaHNA B MOMELLEHWIO U B HarpeBaTento (He NpoTbikai , He 3aTblkail BEHTUNALMOHHbIX
1 NPOTOYHBIX PELLIETOK),

® He AiepXu BONN3W HarpeBaTens KOHTEWHEPOB B KOTOPbLIX HAXOAMTCS BELLECTBO NErkoBOCMNaMeHSIOLLeeCs, arpecCcuBHOE —
CUIMHO KOppoAaytoLue,

¢ BONM3N HarpesaTens 1 Tpyd oTBOAALLMX NPOAYKTHI CrOPaHNSA HEMb3A AepXKaTb U CYLUNTb OAEXAbI U APYrX
BOCMSIOMEHSAOLLMX NPEAMETOB,

e cepBUCHOE 0BCnyXXMBaHNE 1 KOHCEPBALMIO HarpeBaTens MOXET BbIMOMHATL TOSbKO YNONHOMOYEHHOE UL — mpMa,

BbikniovyaeTcs KaKyto HUOYTb OTBETCTBEHHOCTb NPOM3BOAUTENSA 3a YObITKM KOTOPbIX NPUYMHOM Obinu OWKNOKK B

yCTaHOBKE U MCMOJIb30BaHUIO BO3HUKAIOLWMUE C HEMCMOSTHEHUS1 UHCTPYKLIMM NPOM3BOAUTENS U CYLLECTBYHOLMX

3aKOHOB.

Mepen nyckom ycTpoucTBa Ans cBoen 6e30NacTHOCTU HaOo NPOBEPMUT:

1. MapaHTUpPOBaH NN NOCTOSAHHbIA NPUTOK BO3AyXa HEOGXOAMMOro AfA CropaHus rasa
2. MNopknioueH Ny BogoHarpeBaTenb K MHALIBUAYanbHOMY U NPOBEPEHOMY AbIMOXOAY
3. MNpoxoauMbIv MU KaHan rpaBUTaLMOHHOW BEHTUNALUK

MNoyyBCcTBOBAB 3anax rasa:

1. Henb3s ncnonb3oBaTh aNeKTPUYeckue BbIKIMIOYaTENU, KOTOPbIE MOMYT BbI3BaTb UCKPY,
2. OTKpbITb OKHa U ABepH,

3. 3akpbITb rNaBHbIA ra30BbIN KpaH,

4. Bbi3BaTb aBapUNHYHIO CNyxO0y

OdencTBUA B criyvyae aBapuum:

1. 3aKpbITb KpaH NoAayu rasa K HarpeBsareriio,
2. 3aKpbIT NPUTOK BOAbI B CIly4yae BO3HUKHOBEHUS Yrpo3bl 3aTOMNSeHUs ,
3. CnycTuTb BoAy ecn CyLiecTBYeT ONacHOCTb 3aMep3aHusi TpyGonpoBoaos.

MNoyyBCcTBOBAB 3anax NPOAYKTOB CropaHus:

1. BbIknioum HarpeBaTefb, 3aKpbiBasA 3abop TENMOW BOAbI UM 3aKPbIi ra3oBbIN KianaH HarpeBartens,

2. OTKpoM OKHa 1 ABepM,

3. MMocne npoBeTpeHus NOMeLLEHUA, BKITHOYM Ha KOPOTKMI CPOK HarpeBaTeslb U NPOBepU yCTynusa fiu BOHb
NpoayKTOB cropaHus. Ecnu He ycTynuna, Bbi30BM YyCTaHOBLUMKA UITM peMeciio TpyOoumucTa ¢ Lienbio NPoBepPKu
yCNnewHoCcTH OeNCTBUA OTBOAA NPOAYKTOB CrOpaHus.

2. ONMMUCAHMUE YCTPOUCTBA
2.1 TexHU4YecKue yepThl

® 3MEKTPOHHOE 3aXKMraHne C MOHWM3ALMOHHbBIM KOHTPOMEM MiaMeHu,
e 3aLMTa OT NCYE3HOBEHMNS TAM AbIMOXOAA U OT BbINSblBa ra30B CroOpaHUs B NMOMELLEHNE,
e 3aLMTa OT Neperpesa TENNOOOMEHHMKA,

® HOpMarbHOAABMNEHHbIN Ans BOAAHON ycTaHoBku oT 20 Ao 1000 kIA (0,2 —10,0 6ap).

la30Bble HarpeBaTenu NPoToYHble Bogbl G-19-00 AQUAHEAT ELECTRONIC npon3BoasaTcs B Bepciu Byigs, 3TO 3HaUnT
YTO OHM NPMCNOCOONEHBI ANA NOAKMHOYEHNS K MHAMBUAYAINbHbLIM AbIMOXOAOM OTBOASLLMM NPOAYKTLI CrOpaHUs Ha Hapyxue
3[aHNs C MOMOLLbIO CaMOTAM, @ BO34YX AJ151 CropeHmMs 3abnpatoT HENOCPeACTBEHHO C MOMELLIEHNS B KOTOPOM OHM
yCTaHoBMNeHbl. HarpeBaTtenu obopyaoBaHbl 3aLLUTON OT MCHE3HOBEHMS TAMM AbIMOXOAa W 3aLUMTO OT BbIN/biBa ra3os
cropaHusi B oMeLLeHme.

B HarpeBaTensax NpMMEHEHO camble HOBbIE TEXHUYECKME PELLEHNS, KOTOPbIE rapaHTUPYIOT MHOTONETHIOW, 6e3aBapuitHyo 1
3KOHOMHYO 3KCMyaTaumio a Takke KoMOopT Nofb30BaHUS.

HarpeBatenu npucnocobneHbl ans CropeHns npupogHoro rasa 2E-G20 -13mbap 1 Ha Takow ra3 UMeoT cepTudukar.
O6o3HaveHune Tuna HarpeeaTens, pofa rasa v faBneHns ra3oBoin YCTAHOBKU Af15 KOTOPbIX MPOU3BOAEHO HarpesaTerb
HaHECEHO Ha YMaKOBKe, LLUTKE 1 B MHCTPYKLMM NO OOCNY>KNBaHWIO.
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2.2 KOHCTpYKUMA U TEXHUYECKUe AaHHble HarpeBaTens
2.2.1 T'naBHble y3Mnbl HarpesaTens
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Puc. 2.2.1.1. MmaBHble y3nbl BogoHarpeeartens

2.2.1 TexHuyeckue gaHHble

=

[
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Coo~NouhwNE

['naBHas ropenka
3axwratoLas ropenka
[azoBas apmaTtypa
TennoobmeHHMK
MpepuBatens Tarun
"eHepaTop UCKPbI

[aTtumk npoToka BoAbl
OrpaHnunTens NpoToKa BoAbl
Kopobka ans 6atepen
OrpaHunuutenb TemnepaTypbl
KaK 3aluTa OT neperpesa
TennoodMeHHuKa

. OrpaHuunTenb TemnepaTypbl

KaK 3aLymnTa OT BblaaneHusa
ras3oB CropaHua B
nomMeLleHne

. quKa ONAa perynmpoBKkn rasa

MapameTp EavHuua BenuuunHa

HomwuHanbHasa Tennosasi MOLHOCTb kBT 17,4

MwuH1manbHas Tennosas MOLHOCTb kBT 7.7

HomuHanbHas Tennosas Harpyska kBt 19,8

MuHumanbHas Tennosas Harpyska kBt 8,8

KoadpdpmumenT nonesHoro gencrena (Krm) % 87

HomuHanbHbIN pacxod rasa® rmaBHON rOpPesku:

- ra3 npupogHbii  2E - G20 -13mbap 21

- ra3 npupoaHbii  2E - G20 -20mbap muac 21

- CKWKeHHbIN ra3 3PB/P-G30-37mbap 0,6

7 Pacxop rasa npepcTaBneHo Ans rasa B HopMarnbHbIX ycrioswsx_(15°C, aasneHye 1013 MUnnnGapos) ¢ y4éToM 87% koadhdpuLieHTa nnesHoro aeiicTems annapara (KM.)

BenuunHa oTBepCTUSi conna rnaBHOM ropenkut:

- ra3 npupoaHbii  2E - G20 -13mbap 1,25

- ra3 npupogHeln  2E - G20 -20mb6ap MM 1,25

- CKWKeHHbI ra3 3PB/P-G30-37mbGap 0,80

MapkupoBka conna rnaBHou ropenku:

- ras npupogHein  2E - G20 -13mbap i 125

- ras npypogHbin  2E - G20 -20mbap 125

- CKWXKeHHbIN ra3 3PB/P-G30-37mbap 80

MapkupoBka conna 3axxuratoLLei ropenku:

- ra3 npupogHbii  2E - G20 -13mbap i D

- ra3 npypogHbin  2E - G20 -20mbap D

- CKWKeHHbI ra3 3PB/P-G30-37mbGap P

Pabouve naBneHue Boabl Kra 20 = 1000

(6ap) (0,2+10,0)

[nano3oH npoToka BoApl N/MUH 35+10

MakcumanbHas TemnepaTtypa BbIXOAHOW BOAbI °c 95

[viameTp Tpybbl OTBOASLLIEN MPOAYKTHI CropaHust (BHYTPEHHWI AnameTp) MM 114

abapuTtHble pasmepbl: BbICOTOA MM 605
LUMpUHa MM 360
rnybuHa MM 220

Bec HarpeBaTens Kr 11

MoakntoyeHune rasa Atoim G1/2

[MNoakntoyeHne xonoaHoM BoAb! LM G1/2

MoakntoueHve ropsyen Boabl LM G1/2
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2.3 3awmuTHOEe obecneyeHue

* 3aWmTa OT NonagaHus NPOAYKTOB CropaHusi B NomelleHre (Cry4van McHesHOBEHUS TAMM AbIMOXOAA) COCTOMT U3 OrpaHn4uTens
TemnepaTypbl N03. 11. BKMNIOYEHHOrO B Psif, SNIEKTPUYECKON CUCTEMBI MUTaHMS. 3aAaquol 3ToN 3aLmThl ABNAETCS 3aKpbITe MMaBHOro KpaHa
rasa B apmaType BOASHO-Ta3oBan W NpeKpeLLeHne noaadn rasa K roperke B criyyae BO3HUKHOBEHUS paspskeHns B AbIMOXOAE MEHbLLE
yem 3,0 [Na unu nosieneHnst obpaTHoOW TArM (M3OLITOYHOTO AABNEHUS).

Mocne BbIkMOYEHWS HAarpeBaTens 3alMTol HaAo 3aMKHYTb BOAOPa3topHbIN kKnanaH TENon soAbl.

Mo okoro 10 MuH. (Nocrne OXNaXaeHNs OrpaHNYMTENs TemnepaTypbl, 3T BPEMs 3aBUCUT OT M.A. TemnepaTypbl B MOMELLEHWUN) HACTYnUT

aBTOMaTMyYecKas OTONokopoBKa 3aLlTubl. [Tocne oTKbITA BOAopa3bopHOro KpaHa, BOAA CHOBA MOTEYET.

B cnyyae noBTapsieMbIXcsl BbIKITIOYEHUI 3aL4MTON HAAo0 0OSABUTL NPOBEepeHUe NPaBUITLHOCTU TAMM AbIMOXOAA COOTBETBYHOLUM

opraHu3aumam Tpy6oumcra.

Henb3s BbIkNOYaTh 3aWKUTLI OT OTCYTCTBUS TAMU AbIMOXOAA.

Henb3s cBoeBONbLHO AenaTh HAKAKMX U3MEHEHWUN 3aLLUThbI.

BoikntoyeHne unu noBpexaeHne 3almTbl MOXET NPUMBECTN BbICBOOOXXHEHME ra30B CropaHusi B NOMeLLeHMe.

® 3alMTa OT YTEYKM ra3a KOTopasi Ha OCHOBE MOHW3ALMOHHOIO KOHTPOIS NamMsi, aBTOMaTUYECKW OTKIOYAET BbINIbIB HECTOPEHHOTO rasa ¢
[MAaBHOW rOPEenku B CryYae HeHaMepEeHHOro NoracaHus nnamsi roperku.

® 3aWmTa OT NeperpeBa TEMNIOOGMEHHUKA COCTOWUT U3 OrpaHnumMTEns TemnepaTtypbl No3. 10 KoTopkIi 3apaboTasT B cny4vae, ecrnv Boaa,
HaxogsLasica B TennoobMeHHuKe, NpeBblcuT Temnepatypy 95 °C, paspbiasi aNeKTPUYECKYHO LieMb 3allmMThl OT YTEUKV rasa, 1 TeM cambiM,
npekpaLlas nogavy rasa Ha rnaBHYIo 1 3aXKUraroLLytO roperiku.

Hedonycxaemcn denaHue HUKaKUX C80€e80J1bHbIX U3MeHeHUl 3aujumHoll cucmembl Hazpesameiisi

3. YCTAHOBKA HATPEBATENA o /
BogoHarpeBaTenb MOXeT yCTaHOBUTb TOMbKO % 7
YNONHOMOYEHHOE NNLIO. § \ S 2 o132
BeITSkHAS pemenka J» E 7 =t
=

MopkntoyeHne HarpeBaTesns K BOOHOW U ra30BOW
yCTaHpBKe, K TPy60npoBoAOM OTBOASALLMM NPOJYKThI
CporaHusi a Takke NomelLeHue B KOTOpom Gyaet
YCTaHOBIEH HarpeBaTenb AOIMKHbI OTBeYaTb
TpeboBaHMAM 1 AEUCTBYIOLMM yKa3aHUSM a TaKke
HacTOSALEN UHCTPYKLUMN.

TIOOK/TIOUEHNE K
ra3oBoil ceTu
620

oTBOM ropsiueit
BOJIBL

BXOM, XONMOTHOM
BOIEI

samopHsiil KamaH

lMocne ycTaHOBKU HEOBXOAMMO NMPOKOHTPOINMPOBAThL
repMETUYHOCTb BCEX ra30BbIX 1 BOASHbLIX COEAUHEHUIA.

~1690

440

OO \\ NSNANSRNN \\\\t\\;\\‘ N \\
£
O?\)

punbrp rasa

sanopusi Kkmanan

~1250

BHumaHwme: o . 20008
MpoBoabl 1 3NEMEHTbI NPUCOEANHUTENBHOWN YCTaHOBKM

(dovnbTpbI, KNanaHbl) BOALI U ra3a a Takke 0TBOZ NPOAYKTOB
CropaHusi He BXOAAT B COCTaB HarpeBaTtens .

7.
Pa3svepbiB MM .

Puc. 3.1. Cxema ycTaHoBku TpybonpoBoAoB BOALI, rasa 1 NPoAyKTOB CropaHus
3.1. naBHble ycrnoBusi yCTaAaHOBKMU HarpeBartens
3.1.1. Nokanu3auus
e HarpeBatenei Hemnb3a ycTaHaBnNMBaThb B XKUMOBbLIX NMOMELLIEHUSIX (TaM rAe NOCTOSHHO HAaxoaaTCs noau),
o KyBaTypa nomeLLeHnsi — He MeHLUa yem 8 M.,
e BbicoTa nomeLLeHNs — He MEHLLAs YeM 2,2 M.

3.1.2. Na3oBas ycTaHOBKa

e [a30Bbll HarpeBaTenb Haf0 MPUCOEOVHUTL K ra3oBOW YCTAHOBKE METanfMYecKUMM WM MedHbIMU Tpybamu, XECTKO wunuM C
NPUMEHEHNEM TMBKMX MeTanmnmyeckmx Tpyd KoTopble MEOT COOTBETCTBYIOLLMIA CepTUdMKAT.

3.1.3 BeHtunsauusa

o BeHTUALMA npuTOYHas,
B nomelleHUM B KOTOPOM HaxoAMTCS HarpeBaTenb [OMKHO HaXOAWUTCS He3akpblBaTENbHOE Pa3BEPCTVE MPUTOYHOW BEHTUMSLMM
MOBEPXHOCTIO HE MEHLLION Yem 200 CM?, KOTOPOrO AOMbHbIN Kpat [OMKeH GbiTb PACTONOKEH He BbiLLe YeM 30 CM Hag, MOSIOM.

[onyckaeTcs nopgefeHve Bo3ayXa CHapyXW Te. C COCEAHEro MOMELLEHUS B KOTOPOM HaxOAWTCA HesakpblBaTeNbHOE passBepcTve
MPUTOYHOI BEHTUMSILIM NOBEPXHOCTIO HE MeHLLIEN Yem 200 cM’.

e BeHTMALUA BbITAXHas,
B nomelleHun B KOTOPOM HaxOAUTCH HarpeBaTenb [JOIMKHO HAxOAMTCH He3akpbiBaTeNbHOE pa3BepCTe BbITSKHOW BEHTUNALMA
NMOBEPXHOCTIO HE MeHLLEN Yem 200 oM’ KOTOpOE pacnornoXeHo BONmM3m noTornka.

He.u,onycxaeTca NPUMEHEeHUs MeXaHUYeCKOW BbITSHKHOM BEHTUNALMU

3.1.3. YcrTaHOBKa oTBOAALaA NPOAYyKTbl CrOpaHus

e HarpeBaTegb Hago ycTaHaBMuBaTb BO3MOXHO BOAU3M AbIMOOTBOASLEN TPyObl a Takke B MECTE HE NoaBeprHyToM 3amep3aHuto. Tpyba
OTBOASALLAA NPOAYKTbI CTOPaHUS 1 AbIMOXOZ, AOMMKHbI MMETb Ha BCEW CBOEN AfIMHE TaKWU Camblii NonepeyHbin paspes. [dbiMoxos JormKeH
BbIXOAMTb U3 HAarpeBaTensi BepTukansHo (MvH 220 MM) A0 NEPBOrO KoreHa. BepTukanbHol y4acTok AbIMoxoda He MOXET ObiTb ArNMHHEE
2-X METPOB, U AOMKEH ObITb YCTAHOBMEH C YKIOHOM MUHUMYM 5% (Ok. 39 B CTOpOHY HarpeBatensl . [nvHa apiMoxoga OT OCU BXoda
TpyObl OTBOASALLEN NPOAYKTHI CrOPaHUS 10 BbIMyCKAaEMOW KPOMKM MOZ, KPbILLOW J0MmkHa OyTb HE MeHLUa Yem 2 M. BHyTpeHHast NoBEpXHOCTb
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[AbIMONpoBoAa U TpyObl OTBOASILLEN NPOAYKTbI CropaHusl JOMMKHA ObiTb YCTOMUMBAS K AECTPYKTUBHBIM

cropaHms,

BO3AEUCTBUSIM MPOAYKTOB

o [NoaknioueHune BOAOHarpesaTtena K AbiIMoxoay HeobXoaMMo cornacoBaTb C COOTBETCTBYHOLLMMU OpraHmnsaunammn pr6oqv|Tca N OOIKHO

COOTBETCTBOBATb Tpe6OBaHI/IF|M ykasaHbIM Ha puc. 3.1.

Harpeeatenb paboTaeT npaBunbHO Toraa , Koraa paspsikeHve B AbIMOXOAE COCTaBMsET He MeHLwe Yem 3 Ma (0,03 mbapa) u He Goree yem

15 Ma (0,15 mbBapa

3.2 NpepBaputensbHaa NpoBepKka COOTBETCTBUS.
Mepepn nogknoyeHnem HarpeBaTenst HeOOXOAMMO NPOBEPUTL:

. I'IpMCI'IOCOﬁJ'IeH 1% KyrIJ'IeHHbIIZ HarpeesaTenb K TOMy BuAy rasa, KOTOprIZ HaxoauTCs B rasoBoOW CeTW, K KOTOpOI‘/'I OH [J0MmkeH ObITb
noaknioyeH. Bua rasa, ans KOTOpPOro npounseeneH OaHHbINA, HarpesaTesb, yKasaH Ha ynakoBke U 3aBOACKON Tabnuuke, YerI'IJ'IEHHOIZ Ha

3aJHEWN CTEHKE;

® NPOMbITa M Kak cneayeTt BoaonpoBoaHaA CeTb C LENb0 OYUCTKU OT pXXaBYMHbI, OKalnMHbl, NeCka N Apyrnx B3BELLEHHbIX yacren, KOTOpbIe
Mornu Obl HapyLwunTb pa60Ty HarpesaTtens (HI'I. YBENMUYNTb CONPOTUBINEHNE NOTOKa BOAbI B YCTaHOBKe).

3.3 YcTaHOBKa HarpeBartens.

HarpeBatenb Hago yCTaHOBUTb B MECTE He COTPYAHSALUMM €ro
cepBuCHOe 0bCryXuBaHWe, Ha CTEHe C HEroplouMx marepuanos
WIN Ha CTEHE C TropHoYMX MaTepuarnoB U3ONMPOBAHHON MIUTON C
HEroproYnx MaTepuaros.

B cnyyae BMOHTUpOBaHUsS HarpeBaTtens B mebernb, Heobxoaumo
caenatb Tak 4yTobbl 0becrneunTb nogadvy Bosgyxa He0OXOMOMOro
ANs NpaBUIbHOrO crapeHus rasa (puc. 3.3.1).

Henb3s yctaHaBnmnBaTe BOAOHarpeBaTens B6nnsm ycTponcTs
KOTOPbIX paboTa MOXET Bbi3BaTb HapyLLEHWE paboTbI
BOJOHarpesarens. (Hr. Hag NMTON C KOTOPOW yreTyunsaeT
ncnapeHue).

KpenneHue HarpeBaTensi Ha CTEHe NMPOM3BOAUTCH METOAOM
HaBeLUMBaHUA Ha KPHOKaXx, MPO4YHO 3aKpernyieHHbIX B CTEHE
Mcnpornb3ys ABa NPSAMOYrorbHbIE OTBEPCTBUSA B 3agHEM
KOXyXe

3.4 NopknouyeHue razonposopaa (A)
[unametp rasosoro natpybka G ¥ .

Mepen HarpeBaTernieM Ha rasonpoBoge Hafo YCTaHOBUTb
3anopHbIN KnanaH U 3a KrnanaHom (ounbTp rasa.

YctaHoBKa hunbTpa rasa Heob6xoammasi Ans NPaBUITEHOWN,
HaAeXHOW U AnNuTenbLHOW paboThbl ra30BOro y3ria U ropenku.
dunbTp raza He BXOAUT B KOMMIEKT HarpeBaTensio

3.5 NoaknioueHue k Bogonposoay (B) (C)
[nameTp naTtpybkos Boapl G Y2".

Mepen HarpeBaTerieM Ha rasonpoBOAE Hado YCTaHOBUTH
3aropHbIN KpaH.

B cnyyae noaknioveHus BogoHarpeBaTtens K BOASIHOM
yCTaHOBKe C nnactMachl Haflo nepes, BogoHarpesaTenem Ans
XOFOAHOIA M ropsiveit Boabl HAA0 NPUMEHUTbL He MeHee YeMm 1,5
M MPUCOEAVHEHNS U3 METaNUYECKUX TPYO.

C uenblo yrnaBnMBaHWUs MEXaHUYECKUX 3arpsi3HEHUMN,
Heo6xoAMMO Ha nojatollemM BoAonpoBoae yCTaHOBUTb
nepen HarpeBarterniemM hunbTP TakoM, KOTOPbIA He co3paBarn
6bl1 60NbLLIOro CONPOTMBIEHUS Ars NPOTOoKa BoAbl U 6bin
yno6eH ans ouncTku. PunbTp He BXOAUT B KOMMJIEKT
HarpeBaTens.

3.6 NopgknoueHue K gbimoxony (D)

MpoaykTbl cropaHns YAAnNsoTCa B UHAMBUAYamNbHBLIA AbIMOXOS, C
NMOMOLLbIO  AbIMOBON TPyObl BHELLHUM AuaMeTpom 110 Mmm,
BbINOSTHEHHOWN M3 aHTMKOPPO3UAHOIO MaTepuana.
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4. QKCMNYATAUUA HATPEBATENA

4.1 MNMpuroToBneHue HarpeBaTesns K NepBOMYy NyCKy

Mepen npuctynneHvem k nepsomy nycky Harpesatens G 19-00 Hago:

® HamnomnHUTL BOASHYIO CETb BOAOW Tak YTOObI MOCrne OTKpbITA BOAOPa3bOpHOro kpaHa, MoTekna Boga. OTO rapaHTUMpyeT npaBuIiHOE
HanorHeHvie BOAOV BogoHarpeBaTens 1 ero npasunHyto paboty

® OTKpbITb ra30BbIN KpaH nepes, HarpeBaTenem ( Asi CKWWKEHHOTO rasa OTKPbITb KnanaH Ha 6anmnoHe)

® OTKpbITb THe3a0 baTepen oOTTAMBasA KpbIWKy. B rHespo 6atepen BnoxuTb 6atepeto R20 npyvHUMMas BHUMaHWE Ha NonspHOCTbL Batepen.
[MoToM 3akpbITb rHE340 HGaTepen.

BaTepeu He BXOOAT B COCTaB HarpeBsaTensl.

MpoussoauTens pekomMeHayeT NpumeHeHne 6atepeun npeaHasHaueHbIX AN NUTaHusa
paanoobopyaoBaHns U TENEBUAEHNS.

OTpaGOTaBLLII/Ie 6aTepev| HENb3A HMKaKoOM 06pa30M: pereHepupoBaTb, nNogorpesaTtb, 6pacaTb B
OrOHb - B3PbIBOOMNACHOCTb

Puc. 4.1.1 OTkpbiBaHMe rHe3aa Gatepen.

4.2 TMyck HarpeBaTens
MNocne OTKPbITUA Bop,opa360pHoro KpaHa Ténnon BOAbl ChnbiXaTb MNPbIKKU SJ'IeKTpW-IeCKOIZ NCKpbI (OK. 6B CeK.) Ha 3a>Kmra|0u4e|7|
ropernke. L{epea MOMEHT HaCTynuT BoCnaneHue rasa Ha 3a>Kmra|0u4e|7| ropernke, a 4yepe3 MOMEHT Ha rnaBHOMN ropernke.

Bo BpemMeHM NepBoro 3anycka nonaratbCs yAanuTe BO3AyX C YTaHOBKU M ra3oByto apmartypy.

Bo BpemeHu nepBoro 3samycka Ha ropernke He 3aropeeT ras, 3aluta OT BbiNfblBa rasa B MOMELUEHVE AeNCTylolas Ha OCHoBe
VNOHM3LIMOHHOTO KOHTPOSS NilamMeHn BbI3OBET aBapuiiHOe 3aKpbITWE rasoBoro kranaHa. Utobbl cOpocuTb OLUMOKY HEODXOAMMO 3aKpbITb
3aTeM OTKPbITb BOAOPa3topHbIN kKpaH. Mpoueaypy Hago MNOBTOPSATL 40 MOMEHTA yaaneHUs BoayXa C rasoBoii YCTaHOBKM.

Taknm 06pasom HarpeBaTenb NPUrOTOBMEH K SKCMnyaTaLmm.

Mocne oTKPbITUS BOAOPa3bOPHOro KpaHa MPOMCXOOUT CaMOAENCTBYIOLLEE BOCTIANIEHE ra3a Ha 3axkuraloLLell roperke a 3aTeM Ha rnaBHoi
roperike - Yepe3 MOMEHT MOTEYET NOAOrPEHHas BoAa.

4.3 PerynupoBaHue

B HarpeBaTento MOXHO OTperynmpoBaTb:

- pacxop rasa (TennoBylo MOLLHOCTb) —lTOBOPOTHOW PYYKOW AN perynmpoBaHus rasa,

- MUHUManbHbI NPOTOK BOAbI NMPY KOTOPOM HarpeBaTernb paboTaeT —MOBOPOTHOW PyYKOW AN perynmpoBaHust KoNnM4yecTsa BoAbl.

. [MoBopoTHas pyuka
perynupoBku rasa

[MoBopoTHas pyyka
perynmpoBku

@@ [fm@@ Konu4ecTea Bofbl

- /

Prc.4.3.1 PerynnpoBoYHbIe arEMEHTbI

Konunuectso BoAbl NpPONMbIBaloLLEN Yepes HarpesaTenb 3aBUCUT OT CTYNEHN OTKPbITUSI BogopasbopHoro kpaHa. MakcumanbHoe
KonuyecTtso BoAbl (10 N/ MUH) orpaHNYEeHo Yepes orpaHMunTeNb NPOTOKA , KOTOPbI BMOHTUPOBAH B BOAHYIO CUCTEMY HarpesaTens
nos. 8 puc. 2.2.1.1.
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HarpeBatenb BoO Bpemsi pasbopa BoAbl UMEET MOCTOSHHYHO
TennoBYyl0 MOLLHOCTb, YCTAHOBIIEHY NOBOPOTHON PYYKOMN AT |
perynupoBku rasa. brnorogapsi Tomy U3MeHsisi NPOTOK , [ %
BOZAbI MEHSAErCA Takke eé TemnepaTtypa. NMonyyeH
neperpes BoAbl B 3aBUCMMOCTM OT €€ NpoToKa ykasyeT i
Puc. 4.3.2. 70
MuWHMManbHbIN NPOTOK BOAbI NPU KOTOPOM paboTaeT
HarpesaTernb perynuposaH B npegerne ot 3,5 n/muH no 4,8
n/MuH. 65
OTO perynupoBska npegHasHaveHa Ans KOMNeHCUpoBaHNS
pasHuL TemnepaTypbl BOAbl HA BXOAE Hanp. B NeTHUE U
3UMHME BpeEMS .

~LT]
N
D

=
A\Q

0
i
0
I

60

B cnyyasx korga TemnepaTtypa BoAbl Ha BXOAE BbICOKas,
nyckas maneHbkoe KONM4YecTBO BoAbl, BOAA BbiMNmbiBaoLLas
13 HarpeBaTens MoXeT AOCTUrHYTb TemnepaTypbl 95 ° C.
Mpwn aTon TemnepaType HacTynaeT aBapuNHOE BbIKITIOYEHNE
HarpesaTens. B Takux cnyvasx Hago yBenuuntb
MUWUHUMarbHbIA MPOTOK BOAbI.

4.3.1 PerynupoBKa pa3xopa rasa

TemnepaTypy BOAbl MOXHO OTperynupoBaTb PydKkoin Ans
perynupoBku pasxoga rasa. 0
M3meHsss  nonoxexue PYy4Kn pacxoga rasa oOT JeBoro Pune=17,4 kBT — 250 kKca/1,/MHH
KpaliHero B npaBoe KpanHoe nomnoxenne (o okoro 180°
MOMIOXEHNST AVano30Ha PEerynnpoBKK), U3MEHSIEM TeMoByto 35
MOLLIHOCTb HarpeBaTtens (KonM4ecTBo rasa) o 45% nonHow
MOLLIHOCTW HarpeBsaTens.

Ecnn nosopoTHasi pyyka noBepHyTa [0 Yrnopa BreBo,
Tennosasi MOLLHOCTL BogoHarpesatens 17,4 kBT (250 kkan)
Ecnn noBopoTHast pydka rnoBepHyTa [0 ynopa Brpaso, 25
Tennosasi MOLLHOCTb BoAoHarpesatens 7,7 kBT (110 kkan)

55

50

45

30

4.3.2 PerynupoBKa MMHUMarnbLHOro NPoToKa
BoAblY
HarpeBatenb ofopygoBaH [AaTyMkoM npoToka BOAbl C
peryrnupoBKO MWHUMArbLHOTO MpOTOKa BOAbl MPW KOTOPM 15 Puw=7.7 BT > 110 kxcan/mun
paboTtaeT BogoHarpeBaTernb.
Ecnn nosopoTHasi pyyka MoBepHyTa [0 Yyrnopa BreBO,
MUHUManbHbIA  NPOTOK BOAbl MpW  KOTOpoM  paboTtaet
BoAoHarpesaTens — 3,5 N/MuH. -
Ecnn noBopoTHasi pyyka MOBEpHyTa O yrnopa Bnpaso, z oz Q,_ff‘,.s 6 7 8 e 7
MUHUMArbHBIA  NPOTOK  BOAbI Npu  KOTOpoM  paboTtaer & £ fa e
BoAoHarpeBaTens — 4,8 n/MuH.
Pyuky perynstopa Hago YCTaHOBMTb Tak 4TOObl Mpu
MUWHMManbHOM MPOTOKE BOABI TEMMNepaTypa He nepeBbilunna
90°C

20

Puc. 4.3.2 XapaktepucTuka paboTebl HarpeBaTens

4.4 BbIKnoYeHUe HarpeBaTens

BbIkntoueHve HarpeBaTensi NPoUCXoauT aBTOMaTUYECKM NOCHE 3aKpbITVS BOAOPa3bopHOro KpaHa.

B cnyyae npegnonaraemoro AnuteneHOro nepepbisa B paboTe HarpeBaTens, He06X0AMMO 3aKpbITb ra3oBbIi KpaH Nepes, HarpesaTenemM.
Ecnu cywiecTByeT BO3MOXHOCTb MOHIPKEHUS TEMNEpPaTypbl B MOMELLEHUM, B KOTOPOM YCTaHOBMEH HarpeBaTtenb, Huxe 0 °C, HenpemeHHO
HeobXoAMMO BbIMyCTUTL BOAY U3 HarpeeaTtens.

C aTon uenblo HeobXxoANMO 3aKpbITe NOAAYY XONOAHON BOAbI K HAarpeBaTernio, 3aTeM OTKPYTUTL raiky TpyOku, nogatoLLein BoAy K BOBHOMY
y3ry M OTKpbITb BOAOPa3bOpHBIV kKpaH ropsyeri Boabl Ha cmecuTene.

5. NIPUCMNOCOBJIEHUE HATPEBATENA K APYTOMY BUAOY FA3A

HarpeBarernb 13rotoBUTENeM NpMcrnocobrieH K CXUraHuIo rasa, ykasaHHOro B 3aBOACKON Tabrnyke.
B cnyyae BO3HMKHOBEHMS BO3MOXHOCTW MO4aYn ApYroro Bupa rasa, YemM TOT, Ha KoTopbii habpuyHo npucnocobneH Harpesarersb,
HeoOX0AUMO BbISICHUTL MPW KAKOM BUAE rasa MOXHO ero aKCrnyaTypoBaThb.

anCﬂOCOGﬂeHMe HarpeBaTend K Agpyromy suay rasa MoryTt BbINOJTHUTb UCKMIOYNTENTbHO YNOJNTHOMO4Y€EeHHbIe nvua.
[aHHbIe paﬁOTbl He BXOOAT B nNepeyYeHb rapaHTMﬁHle pa607.

5.1 BenuuumHa gaBneHus u pa3xopa rasa

KnHeTnyeckoe aasneHve OpverTipoBoHoe 1)
KMHETUYECKOe JaBreHue rasa B Pa3sxog rasa
Bupa rasa rasa B yCTaHOBKE /
KMa (MGap) ropernke (n/muR)
k[Ma (M6ap)
npupoaHbIi: 2E-G20 1,3 (13) 1,10 (11,0) 34,9
npupoaHbin: 2E-G20 2,0 (20) 1,10 (11,0) 34,9
CXKmxeHHbIn: 3PB/P —G30 3,7(37) 1,64 (16,4) 10,2

") Pacxop rasa NpeACTaBneHo AN ra3a B HOPMaTbHbIX YCIOBUSX (1500, Aasnexne 1013 munnnbapos) ¢ y4éTom koadbduLieHTa nonesHoro Aeicteus annapata (KMd)

9
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6. NOOOEPXXAHUE XOPOLWUENO TEXHUYECKOIO COCTOAHUA

C uenbio nopaepxaHus NPaBUIbHOTO TEXHUYECKOrO COCTOSIHWSI U JONTONETHEN 3KCMyaTaummn HarpeBaTensi, HeobXxoauMo MpoBOAUTb
nepvioguyeckoe koHcepeaumn. OCMOTPbI M KOHCEpBALMM XOTSl OAMH pa3 B rof, AOMKHO NPOBECTU YrioriHoMoYeHHoe nvuo.Cdepa paboT no
obCcny>KMBaHNIO CrieaytoLLas:

Mepen HauaHMeM KOHCepBaLMM BOoAOHarpeBaTens Haao 3akpbiTb MPUTOK rasa 1 BoAbl @ MOTOM CnycTuT Boay. [epes ouncTkol HarpeeaTtens
HaZl0 NpeXxae BCEero BbIMOHTUMPOBATL FOPENKY a MOTOM TEMNO0OMEHHWK.

6.1. MpombiBKa TeNNOOOMEHHUKA OT 3arpsA3HEeHUs U NMKBUAALMUA Hakunu

[nsi rapaHTMK NOMHOrO CropeHusi MPOAYKTOB CropaHUs a Takke COXpaHEHNs MakcMmarbHOro koadhdpuLmeHTa nones3Horo AeicTaus
TennoobMeHa HarpeBaTensi, pekoMeHayeTcsl yaepxuBaHue pebep TennoobMeHHUKa B MOCTOSHHON YUCTOTE.

OuuncTka TennoodMeHHMKa OT 3arpsi3HeHUIA TPebyeT AeMOHTaXKa ero U3 HarpeBaTens 1 NPOMbIBKY CUINbHOI CTpyel BoAbl.

JlukBnpgauma Hakunn us TpyGONPOBOAOB TENOOOMEHHMKA NMPOBOAWUTCS C MOMOLLBIO CPEACTB AOCTYMHbIX B TOProBOW CETW, COMMacHo
pekoMeHaaLMaAM NPOU3BOAUTENS MPUHEMAETO CPEACTBa.

Mo>HO Takke NUKBUAMPOBATL HaKWMb Npu nomoLuby 10+20% yKCYCHOW KUCMOThI, BbAEPXKMUBasi ee B TENNIO0OMEHHMKE 0Kono 3 Yaca, NoToM
TLWATENbHO NPOMbITb TEMNOOOMEHHUK YNCTON BOAON.

B HukakoM cryyae Hanb3a NMPUMEHSITb AN OYUCTKM TENNOOOMEHHUKA MPOBOMOYHON LUETKU UMK WETKN KOTOopask UMEET TBEPAYHO
LLETUHY.

6.2. KoHcepBauUua rmaBHOMN ropesnku
MouncTuTL HakaaKkn Ha CErMeHTax C MOMOLLIbIO MSAMKOW LLETKM (He NpoBorioyHom). Heobxoaumo 0bpaTtnTb BHUMaHWeE, He NPULLIIA N B
HEroAHOCTb HaKMaJKN U CETMEHTbI.

6.3. Ounctka punbTpa BoAbI

B cnyyae HabriogeHns oyeHb Marnon CTpyu BOAbl, BbITEKAOLWEN U3 HarpesaTens, Win B CrlyYae He 3aXWraHus roperku, Heobxoammo
3aKpbITb KpaH Ha noJave Boabl K HAarpeBaTento 1 rasoBbIf krnanaH nepes Harpeatenem. MpoBepuTb U OYMCTUTE BOASIHBIN hUNbTP Nepes,
HarpeBaTenem.

6.4. OuncTtka counbTpa rasa

Bo Bpems kaxaow KOHCepBauuu Hago OYMCTMb (PUNBLTP rasa Ha yCTaHOBKE nepesn Harpesanenem. B cnyyae ero nospexaeHus
3aMEHUTb Ha HOBbIN.

6.5. OuncTKa orpaHUuMTENs NPOTOKa BOAbI.

HarpeBaTtens obopyaoBaH orpaH/4MTENEM NPOTOKA BoAbI. Jlokanm3aumio orpaHnyntens ykasano Ha puc. 2.2.1.1. OrpaHununTens
rapaHTUpyeT, YTO MakcumarnbHOe TeuyeHue Boabl 3To 10 n/MUH. MPUYMHON YMEHbLLEHUSI MaKCUMarbHOMO NPOTOKa BOAb! MOXET ObITb
3arpsisHEHWE orpaHuunTens.

Y106kl O4NCTUTB OrpaHMYMTENb NPOTOKA HAAO0 OTBEPHYTL raiky Ha BMYCKHON TpyOKe TennooOMeHHWKa, NnepeaBuHyTb TpyOky u
BbIHYTb OrpaHNYMTENb.

lMocne npononockaHns orpaHNYUTENs BCTaBUTb €ro BHOBb.

6.6. NpoBepeHne cucTeMbl 3aWUT
Bo BpPEMEHMN KaxXaoro oCMoTpa HarpesaTenda Hago npoBepuTb NPaBUibHOCTb pa60TbI 3anT U repMeTnHHOCTb rasoBom apmMaTtypbl.

6.6.1. MpoBepkKa 3awWUTbI OT NONAaAaHUA ra3oB CropaHusi B NOMelLeHue U oT neperpeBa TennooObMeHHUKa
OrpaHnuutens TemnepaTypbl KOTOPbIA B HarpeBaTenio SIBMSIETCS 3alUMTON OT BbIMSbiBa ra3oB CropaHusl B NMOMELLEHNE, YCTAHOBMEH Ha
3aBofie Ha Temnepartypy 75 °C.
C uenbio NPOBEPEHVS NPaBUIBHOCTY YCTAHOBKU OrpaHNynTEnNst Haao:
- MOAroTOBWTb METANIIMYECKUI COCyA C TEPMOMETPOM,
- BIWTb XWUAKOCTb (BOAY),
- OTKPYTUTb OFpaHU4UTENb OT TENNOOOMEHHMKA BbIKPYYMBaAsi BUHTbI, BIIOXWUTb €r0 B COCYA MOrPYXMBasi TOMbKO METanfmM4yeckuii
KOnnauoK,
- noJorpeTb BoAy A0 TemnepaTypbl 72°C — B 3TO TemnepaType orpaHN4nTernb HEHYXXeH 3apabatatb,
- nogorpeTb BoAy A0 TemnepaTypbl 78°C — B 3TOI TemnepaType orpaHM4nTernb Hy)keH 3apabaTtaTb
MpaBunbHO paboTaloLwmi orpaHUYMTENb AOIMKEH PA3OMKHYTb KOHTAKThI B Npeaene Temneparyp 72+78°C .

Mpu noeopomHoli c6opke anemeHMoe 800siHOU U 2a3080Lli cucmembl Ha00 MPUMEHSIMb HO8ble ynIomHumesbHbie
npoknadku.

Pabombi npadcmaeseHbl 8 nyHKme 6 He 8xo0sim 8 cocmae 2apaHmuliHbIX PeMOHMoe 8000OHazpesamersi.

7. AHOOPMALUA O MECTE HAHECEHWA U CNOCOBE OMNPEAENEHNA TOOA U3rOTOBNEHUA

Mecsy »n rog UW3roToBrneHUs] yKasbiBAlOTCA Ha 3aBOACKOM Tabnuuke, pacrorioXeHHOW B AOCTYMHOM Ans ocMoTpa 6e3 pas3bopku
C NMPYMEHEHNEM VHCTPYMEHTa MeCTe, COXPaHSIEMOIA B TEYEHNE BCEro CpoKa CIyObl.

8. PEKOMEHOALIMX NO BE3OMACHOW YTUNU3ALMM FA30MCNONb3YIOWErO O50PYAOBAHUSA

Mepen ytvnusaumeri o6opyaoBaHusi HeO6X0AUMO NPOM3BECTU €0 AEMOHTAX. ..

. Mepen oTtnpaBkoli Ha yTunusaumio obopyaoBaHue Heobxoaumo pasobpatb, a jAetanu paccopTupoBaTh. Matepuani,
npuUMeHsieMble B 060pYyA0BaHUA, A0IMKHbI ObITh YTUNM3MPOBaHbI MO LENEBOW NPUHAANEXHOCTY (MeTannbl, Macna u cmaskv 1 np.). To, 4To
HECET OMaCHOCTb NS OKPYXKaloLLE cpeabl AOMKHO ObITb TepMUYECK 06E3BPEXKEHO.

. MepcoHan, npoBoasAwwMiA paboTbl MO YTUNM3aLMK, LOMMKEH UCMONb30BaTb COOTBETCTBYIOLLME CPEACTBA UHAMBUAYANbHON 3aLUUThI.
Takke npy pasbopke 1 yTUnmu3aummn KOMNOHEHTOB crieayeT cobnioaaTe obLume npasuna 6e3onacHoCcTu.
. Yminuzauus obopyooBaHWsl OOSKHA OCYLUECTBRSITbCA B COOTBETCTBMM C  TpebOBaHWS MECTHOTO 3aKOHOAATernbCTBa.
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C O N3SUL

YNonHoOMOYEeHHbIN NpeacTaBnTeNk:
Obuecteo c OrpaHWYeHHon
OTBEeTCTBeHHOoCThio «KOHC Y »

Hp. agpec: 197372, 1. CaHkT-
Metepbypr, Borateipckuii Np. 51, Kopn.
2, kB 87,

Mour. agpec: 198035, r.  CaHkT-
Metepbypr, ala 20;

Ten./dakc: (812) 640-41-03;

ul. Diuga 13, 58-160 Swiebodzice

Dziat Serwisu tel. 74 854-04-46, fax 74 854-05-42
Dziat Doradztwa Technicznego tel. 74 856-06-02
Dzial Sprzedazy tel. 74 854-15-05

Dziat Marketingu tel. 74 854-25-49

http:// www.termet.com.pl
termet@termet.com.pl
serwis@termet.com.pl
sprzedaz@termet.com.pl
market@termet.com.pl



