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1. BCTYNMNEHUE
11 CPEACTBA BE3OMNACHOCTWU, TPEBOBAHUA, PEKOMEHOALIUN

Moppo6Hoe o3HaKkoMMeHWe ¢ HacTosLLEN AOKYMEHTaLMeN, MOHTaX U UCNONb3oBaHWe 060pyA0BaHUS COrMacHo ONUCaHUI, Yka3aHHOMY B Hell a, Takke, cobrnoeHne Bcex YCroBuit
6e30nacHOCTM ABMSAIOTCS OCHOBOW NPaBUIbHOTO M 6e30MacHoro hyHKLMOHMPoBaHUs o6opyaoBaHus. Jllo6oe Apyroe 1cnonb3oBaHue, HeCOOTBETCTBY-HOLLIEe HACTOSALLEM  MHCTPYKLIMM MOXeT
NPVBECTU K aBapusiM C onacHbIMK nocneacTBusiMi. CrielyeT orpaHnymTb JOCTYN kK 060pyA0BaHUI0 HEKOMNETEHTHBIM NuLaM, a Takke 0byunTb o6cnyxusatowmii nepcoHan. MoxsTe
obcnyxuBatowwmii nepcoHan o6o3HayaeT nuua, KoTopble B pesyrnbTaTe NpoBeAEHHOTO 0ByHeHNs, ONbITa ¥ 3HAaHUS CyLLIECTBYIOLLMX HOPM, JOKYMEHTaLMK, a Takke npasun 6esonacHocTu

n ycnoamﬁ pa60TbI YNONHOMOYEeHbI Ansd npoBeaeHns HeOﬁXO,D,VIMbIX paGOT, a TaKkke ymMeloT pacno3HaBaTb BO3MOXHYK ONacHOCTb U naberatb eé. ﬂaHHbIVI TEXHUYECKUN nacnopT OO0JKeH

6bITb AOCTaBneH B KOMMNIeKTe ¢ OGOpy,ClOBaHI/IeM N CoOAepXunT ﬂO,quﬁHy}O I/IHd.)OpMaLI,VIIO Ha TeMy BCEBO3MOXHbIX KOHq)I/II'ypaLlI/IVI TENNOBEHTUNATOPOB, NPUMEPOB NX MOHTaXa, a TaKkxe
nyckoHanaaku, MCNonb3oBaHWs, PEMOHTOB M KOHCepBUpPOBaHus. Ecnv obopyaoBaHue 1Cnonb3yeTcs CornacHo ero npeaHasHayeHust, Toraa HacTosiLas MHCTPYKLINS: COAePXUT BCe
HSOGXO,C[VIMI:IE pekomeHaauun ans ynosiHoMo4eHHOro nepcoHana. D,oxymeHTauvm AONMXHa BCerga HaxoauTbcs B6nM3n oSopy,qoaaHm‘c M OOJDKHA ObITb AO0CTynHa AnA CepBUCHbIX
cnyx6. MponssoauTens coxpaHsieT 3a co6oi NpaBo BHOCUTb M3MEHEHUs1 B 060pyAoBaHue, BNusitolLMe Ha ero paboTy,6e3 npeaBapuUTENbHOrO NpeaynpexaeHus B UHCTPYKLUK.
VTS OOO He HeCET OTBETCTBEHHOCTM 3a TEKYLLYI0 KOHCEPBAaLWI, OCMOTP, NPOrpaMM1poBaHmne oGopyaoBaHuMs, a Takke yLepd, NPUYNHEHHLI NpocToeM 060pyA0BaHUS B NEPUOL, OXUAAHUS
I'apaHTI/II;IHbIX ycnyr, BCEBO3MOXHbIV yu.l,epﬁ Apyroro nmyuiectea KﬂI/IeHTa, OLMBKM ABNAOLMECH pe3ynbTaToOM HeNnpaBUNbHOIo NOAKMKYEHUA Unu Hel'lpaBI/IJ'IbHOI;I aKkcnnyataymun 060pyLLOBaHVI‘iI.

12 TPAHCIMOPT

Mepepn HayanoM MOHTaxa, a Takke nepes pacnakoBkoit 060pyAoBaHWs U3 KOPOGKM, CrieAyeT NPOBEPUTL, MPUCYTCTBYIOT M kakue-nnbo crefbl NoBpexaAeHUs Kopobki, a Takke NPOBEPUTL He
6bina nn prpMeHHas NeHTa ¢ JIOroTUMOM paHee copBaHa Unu paspesaHa. PekoMeHayeTcsi NPOBEpUTb, He Gbin M MOBPEXAEH BO BpeMsi TPaHCTOPTUPOBKM Kopryc o6opyAoBaHus. B cnyyae
o6HapyXeHWs OHOW U3 BbllLeNnepe4nCcrnerHbIX CUTyaLuin cneayeT CBA3aThCsl C Hamu Mo TenedoHy Unu no anekTpoHHou noyte (Tel. 8 800 333 0336, email: vts.ru@vtsgroup.com, fax: (+7)
495981 95 52). P ayem nep Tb o60pyaoBaHue BABoEM. Bo BpeMsl TpaHCNOPTUPOBKM crieAyeT UCMOoNb30BaTh COOTBETCTBYHOLLME MHCTPYMEHThI, YTOObI He NoBpeAUTbL
oGopyaoBaHMe U He HaHeCTU BpeAa 340POBbI0.

1.3 MEPBbIE WA NEPEAQ HAYAJIOM MOHTAXA

Mepen npoBefeHMEM MOHTaXHbIX paboT pekomeHZyeM BNMcaTh CepUHbIN HoMep 060pyaoBaHUsS B rapaHTuiiHyto kapTy. O6paliaem BHUMaHWe Ha He06X0AUMOCTb NPaBUbLHOTO
3anoJsiHeHus rapau‘ruﬁnoﬁ KapTbl NOCsie MOHTaxa. I'Iepe/:L Hayanom NobbIX MOHTAXKHbLIX UK KOHCepBaLMOHHbIX pa60T HeOGXO,ClVIMO OTKIMOYNTb NUTAHWE U HEe JONYCTUTb BKNKOYeHe
Hanpsp>KeHus.

2. KOHCTPYKUUA, NPEAHA3SHAYEHUE, NPUHLNIM PABOTbI
21 NPEAHA3HAYEHME

VOLCANO VR siBnsietcsi peaynbTaToM paboTbl OMbITHbIX KOHCTPYKTOPOB, LieNbio KOTOPbIX 6bIN0 NpeanoxuTs cBoum KnueHtam NpodyKT, rapaHTUpyoLwmnii komdgopT npebbiBaHns B
NoMeLLEeHUsIX, B KOTOPbIX TPYAHO NOAAEPXMBaTb HEOBXOANMbIV TEMNIOBO YPOBEHb.

[o6aBuTL B NoAnyHKTax AONOMHUTENbHOE 06opyAoBaHue:

VOLCANO VR Mini (3-20 kBT, 2100 m*/4)

VOLCANO VR 1 (5-30 kBT, 5300 Mm°/4)

VOLCANO VR 2 (8-50 kBT, 4850 Mm°/4)

VOLCANO VR 3 (13-75 kBT, 5700 Mm?/u)

VOLCANO VR-D Mini (2330 m*/u)

VOLCANO VR-D (6500 m*/u)

VOLCANO o6beaunHsieT B cebe camble COBPEMEHHbIE TEXHOMOMMMW, OPUTMHANbHbIA AN3alH U BbICOKYH 3(EKTUBHOCTb. YHUKaNbHbIE TEXHONOTMYECKWE PELLEHNS], TaK1e Kak: KOHCTPYKLMUS
TENNooBMEHHUKA, YryyLLIEHHbI BEHTUNATOP, @ Takke yBenuyeHve AanbHOCTU CTPyU Bo3ayxa AarT Bo3amMoxHoCcTb VOLCANO foCTUYb ONTUMarnbHOM TENOBOW MOLLHOCTH, COOTBETCTBYIOLLE
xapaktepy 1 kybatype nomeueHns. TIPUMEHEHUE: npovn3BoacTBeHHbIE Liexa, Ckrnaabl, ONTOBbIE Mara3vHbl, COPTUBHbIE 06BEKTLI, TENMULBI, CynepMapKeThbl, NTuledepmbl 1
JKMBOTHOBOAYECKVE KOMMIEKChI, MacTEpPCKVe, aBTOCEPBUChHI, anTeku 1 GonbHULBI. PaspeLuaeTcst UCMonb3oBaThk TENMOBEHTUNATOPLI Volcano B MOMELLEHNSIX C BbICOKOW BMaXHOCTbIO

(6e3 koHAeHcaLum), To eCTb aBTOMOWKM MPW YCIIOBUU, YTO YCTPOCTBO HE NOABEPraeTcs NpsMOMY BO3AENCTBUIO NMOTOKOB BOAbI. 3anpeLLeHo 1Cnonb3oBaTh TEMIOBEHTUNSATOPLI Volcano

B MOMELLEHUSAX C arpeccyBHOI Cpeaon (HanpuMep, C BbICOKOM KOHLIEHTpaLMe aMMuaka), KoTopast MOXeT Bbi3BaTb KOPPO3WIO artoMUHUS UM MeaW.

OCHOBHbIE NPEUMYLLECTBA: Bbicokasi 3pheKTUBHOCTb, HU3KWE IKCMIyaTaLMOHHbIE 3aTpaTbl, NONHAs PerynupoBka napaMeTpoB, ObICTPbI M MPOCTON MOHTaX.

2.2 NMPUHUMUN PABOTbI

TennoHocuTenb, HaNpUMep ropsivyas Boaa, NepeaaéT TennoTy Yepes yBENWYEHHYHO NIOLWaab TennoobmMeHa, YTo rapaHTUpYET BbICOKYH TenoByo MolHocTb (Volcano VR mini - 3-20 kBT,

VR 1 - 5-30 kBT, VR 2 - 8-50 kBT, VR 3 - 13-75 kBT). BbicokoathekTvBHbI oceBoit BeHTUnsATop (700-5500 m3/4) 3abvpaeT Bo3ayX U3 MOMELLEHMS U, MPOMNYCKas ero Yepes3 TENNO0OMEHHUK,
HanpaensieT o6paTHo B nometleHne. O6opyaosaHne VOLCANO VR moxeT paboTtaTb B ka4yecTBe NPOMbILLIIEHHOTO KOHAULMOHepa C aBTOMATUYeCKO perynnpoBKoii TemnepaTypbl, 6e3
BCTPOEHHOW XONOAUNBHON YCTAHOBKY.

MapameTpbl VOLCANO VR, paGoTatoLero kak NpOMbILLNEHHbI KOHAULMOHEP, NPeJoCTaBNstoTCSA Mo 3anpocy.

Arperat Volcano VR-D BbinonHsieT cyHKUWM AecTpaTuduKaLumm TeNoro Bo3ayxa U3 noakpoBieBoro obema B HKHME NpUMonbHbIe 30Hbl NoMeLleHus. MNepebpoc Tennoro nognoTonoYHOro
BO3/lyXa BHW3 NMPUBOAMT K BbIpaBHUBAHWIO BEPTUKANbHBIX IPaANeHTOB TemMnepaTyp B noMelleHun. MNpu 3Tom cHKaeTcst TemnepaTypa nog NoTosIKOM (KPOBMeit) U yMeHbLLIAoTCs TennonoTepu
Yepes nepekpbiTus. flectpatudukartop Volcano VR-D oTnnyHo paboTaeT B KOMMIEKce € BO3AYLLHO-OTONMTENbHbIMK arperatamu Volcano VR mini, VR1, VR2 n VR3. Takas coBmecTHasi paboTa
No3BOsieT GbICTPO NOMYYNUTL KOMKOPTHBIE TEMMEPaTypPHbIe YCIOBUS B MOMELLIEHUMN MyTeM paLMOHanbHOMO nepemeLLieHNs TOTOKOB TEMSoro Bo3ayxa.
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VOLCANO VR Mini
VOLCANO VR1
VOLCANO VR2
VOLCANO VR3
VOLCANO VR-D Mini
VOLCANO VR-D

2.3 KOHCTPYKUMA OBOPYOOBAHUA (VOLCANO)

1. TEMNOOBMEHHMUK: makcumanbHble napameTpbl TennoHocuTtens tennoobmenHuka: 130 ° C n 1,6 MIMa . KoHCTpyKuMs: MedHbIN KOMNEKTop 1 3MeeBukn ¢ pebpaMu-namensiMm s antoM1HUS.
MaTpy6ku Ans noaknioveHns TennoHocuTens (HapyHss pesbba %) HaxoaaTcs Ha 3adHel naHenu arperata. Hal Tunopsg BKNoYaeT NpYMeHeHne 0aHOPSAAHbLIX TennoobmeHHk B VOLCANO
VR1 (5-30 kBT), ABYyxpsigHbix TennoobmerHnkos B VOLCANO VR mini (3-20 kBT) 1 VOLCANO VR2 (8-50 kBT), TpéxpsaHbix TennootmeHHnkos B VOLCANO VR3 (13-75kBT).

Arperat Volcano VR-D He nMmeeT TennooBbMeHHWKa, T.K. CYXWT ANs CO34aHWsi CTPYM U NepeMeLLrBaHns BO3ayLUHbIX crnoes. Volcano VR-D BMeCTO TennoobMeHHUKa UMEET aNIEMEHTbI pambl.
KOHL[eHTpaLLI/Iﬂ rMUKONA B TENNIOHOCUTENE MOXKET A0oCTUraTb 50%.

2. OCEBOW BEHTUNATOP: makcumanbHas pabodas Temnepatypa 60°C, HOMUHanbHoe HanpsikeHne 230B/50My. CTeneHb 3almThl 3eKTpoasMraTens nepemMeHHoro Toka (AC) - IP54
Kknacc usonsaumu F; cTeneHb 3almnThl Ans anekTpoABuratens noctosiHHoro Toka (EC) - IP44. Bo3ayLiHbIn NOTOK (hOPMUPYETCst OCEBLIM BEHTUNATOPOM, OCHALLEHHBLIM 3aLLWUTHOW PELUETKO.
AapoauHammyecku acpcekTMBHas hopma fionacTeit BEHTUNATOPa U BbICOKOKaYeCTBEHHbIE MOALLMMHWKM 06eCneynBaloT HU3HWI YPOBEHD LUyMa. Bbicokasi MOLLHOCTb ABUraTensi no3sonsieT
[0CTUYb BbICOKOW MPOMU3BOAUTENBHOCTM MPY HU3KOM 3M1IEKTPONOTPEBNEHNN, C COXpaHEHUEM MOSTHOTO PEryNIMpPOBaHMs BO3AYLIHOTo noToka. KoHCTpyKuusi kopnyca arperata cnocobetByeT
CHVKEHMIO YPOBHSI LLIyMa, 4TO MO3BOMSET UCMOMNL30BaTh 060pYAOBaHNE B MOMELLEHNSIX C MOBbILIEHHLIMI aKyCTUHECKUMW TPEGOBAHNSMU.

3. KOPMYC: cocTouUT 13 0OCHOBHOTO KOpryca 1 nepeaHei NaHenu, N3roToBneHbl U3 BbICOKOKa4eCTBEHHOTO NonMMepa, YTo rapaHTUpyeT BO3MOXXHOCTb COBMECTHO paboThl C ycTporcTBamm,
paboTatoLymm OT TennoHocuTenNs ¢ Temnepatypoii 4o 130°C.

4. HAMNPABIALWUE XAJTHO3U: natoT BO3MOXHOCTb HanpaBneHus CTpyy TENMOro Bo3ayxa B 4 no3vuusax. OnTumanbHas AanbHOCTb W HanpaBneHue CTpyv BO3Ayxa AOCTUraeTcs Npy NoMOLLM
cneumanbHOro nNpounst onaTok.

5. MOHTAXHASA KOHCOIb (KPOHIJJTEﬁH): [OMONHUTENbHbIV 3MIEMEHT, Nerkas 3proHoOMUYHas KOHCTPYKLMS, NO3BONSIOLLAs NOBOPa4MBaTh arperat B ropu3oHTanbHON NNOCKOCTU Ha yron
-60°+0+60°, 4TO NO3BONSAET HANPaBMATL NOTOK BO3AyXa NPU He0BXo0AMMOCTM B TpebyeMbiX HanpaBneHusX.

24 OCHOBHbIE PABMEPbBI (VOLCANO VR Mini, VR1, VR2, VR3, VR-D)

AC EC
VOLCANO VR Mini, VR-D Mini A G F
Oznaczenia L [mm] ] -
A 530
B 530
C 310 L
D 381 B L " )
E 300
F 381 .
AC EC
VOLCANO VR1, VR2, VR3, VR-D A W C E
Oznaczenia L [mMm] =N —
B 700
C 355
D 550 B L F
E 350
F 550
D = =
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3. TEXHUWYECKHME NAPAMETPbI

T,— TemnepaTypa BoAbl Ha Bxoae; T,— TemnepaTtypa BoAbl Ha Bbixoge; T, — TemnepaTypa Bosayxa Ha Bxofe; T, — TemnepaTypa Bo3ayxa Ha Bbixozie; P,— Tennosas MOLWHOCTb
o6opynoBaHns; Q,— pacxoa Boabl; Q- CKOPOCTb BO3AYLUHOTO MOTOKa; Ap — rMAPaBMYECKOe CONPOTUBNEHME

Volcano VR Mini
Napametpbl T,/T,[°C]
90/70 [°C] 80/60 [°C] 70/50 [°C] 50/30 [°C]

Tnl Q., Pa TpZ Qw Ap Pn TpZ Qw Ap Pn TpZ Qw Ap Pn Tp2 Qw Ap
[°C] [m3/4] [kBT] [°C] [m4] ¢ [kMa] [kBT] [°C] [m*y] i [kMa] [kBT] [°C] [m34] ¢ [kMa] [kBT] [°C] [m*4] i [xMa)]

2100 20.7 295 0.92 13.9 17.9 254 0.79 10.7 15.1 21.4 0.66 7.9 9.2 13.1 0.4 34

0 1650 18.1 32.6 0.8 10.7 15.6 28.2 0.69 8.3 13.1 23.7 0.58 6.1 8 14.6 0.35 2.6

1100 141 38.3 0.63 6.8 12.2 33.2 0.54 53 10.3 27.9 0.45 3.9 6.3 17.2 0.28 1.7

1650 16.9 35.6 0.75 9.5 16.6 28.6 0.73 9.3 13.7 24.5 0.6 6.6 7.6 16.1 0.34 2.5

5 2100 19.4 32.6 0.86 12.3 145 31.1 0.64 7.2 12 26.6 0.53 5.2 6.8 17.4 0.3 2

1100 13.3 40.9 0.59 6 11.3 35.8 0.5 4.6 9.4 30.5 0.41 3.3 5.4 19.6 0.23 1.3

2100 18.1 35.7 0.8 10.8 15.3 31.7 0.67 8 12.4 27.6 0.54 5.5 6.4 19.1 0.28 1.7

10 1650 15.8 35.5 0.7 8.4 13.3 34.1 0.59 6.2 10.8 29.5 0.47 4.3 5.6 20.1 0.24 1.4

1100 12.4 435 0.55 53 10.4 38.3 0.46 3.9 85 33 0.37 2.8 4.4 219 0.19 0.9

2100 16.8 38.8 0.74 9.4 13.9 34.8 0.61 6.7 11 30.7 0.48 4.4 4.9 22 0.22 1.1

15 1650 14.6 41.4 0.65 7.3 12.1 37 0.54 5.2 9.6 324 0.42 35 4.3 228 0.19 0.9

1100 115 46.1 0.51 4.6 9.5 40.9 0.42 3.3 7.6 35.5 0.33 2.2 3.3 24.1 0.15 0.5

2100 155 41.9 0.69 8 12.6 37.9 0.56 5.6 9.7 33.7 0.42 35 33 247 0.14 0.5

20 1650 13.5 44.3 0.6 6.2 11 39.8 0.48 4.3 8.4 35.2 0.37 2.7 2.8 25.1 0.12 0.4

1100 10.6 48.6 0.47 4 8.6 43.4 0.38 2.8 6.6 38 0.29 1.8 1.9 252 0.08 0.2

T,— TemnepaTtypa BoAbl Ha BxoAe; T,— TemnepaTtypa BoAbl Ha Bbixoae; T, — TemnepaTypa Bosayxa Ha Bxofe; T, — TemnepaTypa Bo3ayxa Ha Bbixofe; P — Tennosas MOLHOCTb
oBopyaosaHus; Q,,— pacxos BoAbl; Q,- CKOPOCTL BO3AYLIHOTO MOTOKA; Ap — rMApaBIMYeckoe ConpoTHBeHre

Volcano VR1
Mapametpbr T,/T [°C]
90/70 [°C] 80/60 [°C] 70/50 [°C] 50/30 [°C]
Tt Q, P T @, Ap P T @, Ap B T Q, Ap s T Q, Ap
[°C] [m3/4] [kBT] [°C] [M3] ¢ [kMa] [kBT] [°C] [M3] ¢ [kMa) [kBT] [°C] [m3/d] & [kMa] [kBT] [°C] [M34] ¢ [kMa)]
5300 29.9 16.8 1.33 26 25.8 145 1.14 20 21.7 12.2 0.95 14.6 13.2 75 0.58 6.2
0 3900 25.4 19.4 1.12 19.1 21.9 16.7 0.97 14.7 18.4 14.1 0.81 10.8 11.3 8.6 0.49 4.6
2800 21.2 22.6 0.94 13.6 18.3 19.5 0.81 10.5 15.4 16.4 0.68 7.8 9.4 10.1 0.41 3.3
5300 28 20.8 1.24 23 23.9 18.4 1.05 17.3 19.7 16.1 0.87 12.3 11.3 11.3 0.49 4.6
5 3900 23.8 23.2 1.05 16.9 20.3 20.5 0.9 12.8 16.8 17.8 0.74 9.1 9.6 12.3 0.42 3.4
2800 19.9 26.2 0.88 12.1 16.9 23.1 0.75 9.1 14 19.9 0.62 6.6 8 13.6 0.35 25
5300 26.1 24.7 1.16 20.2 22 22.4 0.97 14.8 17.8 20 0.78 10.2 9.2 15.2 0.4 3.2
10 3900 22.2 27 0.98 14.9 18.7 24.3 0.82 10.9 15.1 21.6 0.66 7.6 7.9 16 0.34 2.4
2800 18.5 29.7 0.82 10.6 15.6 26.6 0.69 7.8 12.7 235 0.56 5.4 6.6 17 0.29 18
5300 24.2 28.6 1.07 17.5 20 26.3 0.88 125 15.8 23.9 0.7 8.2 7.2 19 0.31 2
15 3900 20.5 30.7 0.91 12.9 17 28 0.75 9.2 13.5 253 0.59 6.1 6.1 19.7 0.27 15
2800 17.2 33.3 0.76 9.2 14.2 30.2 0.63 6.6 11.3 27 0.5 4.4 5.1 20.4 0.22 1.1
5300 222 325 0.99 15 18.1 30.2 0.8 10.3 13.8 27.8 0.61 6.4 5 22.8 0.22 11
20 3900 18.9 345 0.84 11.1 15.4 31.8 0.68 7.6 11.8 29 0.52 4.8 4.2 23.2 0.18 0.8
2800 15.8 36.8 0.7 7.9 12.9 33.7 0.57 5.5 9.9 30.5 0.43 35 35 23.7 0.15 0.6
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VOLCANO VR Mini
VOLCANO VR1
VOLCANO VR2
VOLCANO VR3
VOLCANO VR-D Mini
VOLCANO VR-D

T,— TemnepaTypa BoAbl Ha Bxoae; T,— TemnepaTtypa BoAsl Ha Bbixoge; T, — TemnepaTypa Bosayxa Ha Bxofe; T, — TemnepaTypa Bosayxa Ha Bbixozie; P, — Tennosas MOLWHOCTb
o6opynoBaHns; Q,— pacxoa Boabl; Q- CKOPOCTb BO3AYLUHOTO MOTOKa; Ap — rMAPaBMYECKOe CONPOTUBNEHME

Volcano VR2

NapameTtpel T,/T,[°C]

90/70 [°C] 80/60 [°C] 70/50 [°C] 50/30 [°C]
Tor Q, P, i Tw § Q, | Mp P, i T i Q, i Ap P, i T { Q, i Ap P, i T i Q. i Op
[°C] [m3/4] [kBT] [°C] [m*y] ¢ [kMa] [kBT] [°C] [m*4] i [kMa] [kBT] [°C] [m*4] @ [kMa] [kBT] [°C] [m*4] i [xMa)]
4850 50.1 30.7 2.21 23.8 43.1 26.5 1.9 18.3 36.2 22.3 1.59 13.5 22.3 13.7 0.97 5.7
0 3600 41.9 34.7 1.86 17.2 36.5 30 1.6 13.3 30.5 253 1.34 9.8 18.8 15.6 0.82 4.2
2400 32.7 40.6 1.45 10.8 28.3 35.2 1.25 8.4 23.9 29.7 1.05 6.2 14.8 18.4 0.64 2.7
4850 46.7 33.7 2.07 21.1 39.9 29.5 1.76 15.9 33.1 253 1.45 11.4 19 16.7 0.83 4.3
5} 3600 39.3 37.5 1.74 15.2 33.6 32.8 1.48 11.5 27.9 28.1 1.22 8.3 16.1 18.3 0.7 3.1
2400 30.6 431 1.36 9.6 26.2 37.6 1.16 7.3 21.8 321 0.96 53 12.6 20.7 0.55 2
4850 43.6 36.8 1.93 18.5 36.7 32.6 1.62 13.6 29.8 284 1.31 9.4 15.6 19.6 0.68 3
10 3600 36.6 40.4 1.62 13.4 30.9 35.6 1.36 9.9 25.2 30.9 1.11 6.8 13.2 21 0.58 2.2
2400 28.6 455 1.27 8.4 24.2 40 1.07 6.3 19.7 345 0.87 4.4 10.4 229 0.45 14
4850 40.4 39.8 1.79 16 33.5 35.6 1.48 11.5 26.6 31.3 1.17 7.6 12.2 225 0.53 1.9
15 3600 34 43.1 151 11.6 28.2 38.4 1.25 8.3 22.4 33.6 0.99 55 10.3 235 0.45 14
2400 26.5 48 1.18 7.3 22.1 42.5 0.98 53 17.6 36.9 0.77 35 8 25 0.35 0.9
4850 37.2 42.8 1.65 13.7 30.3 38.6 1.34 9.5 233 34.3 1.02 5.9 8.4 252 0.37 1
20 3600 31.3 45.9 1.39 10 25.5 41.1 1.13 6.9 19.7 36.3 0.86 4.3 7 25.8 0.31 0.7
2400 245 50.4 1.09 6.3 20 448 0.88 4.4 15.5 39.2 0.68 2.8 53 26.6 0.23 0.4
T,— TemnepaTtypa BoAbl Ha BxoAe; T,— TemnepaTtypa BoAbl Ha Bbixoae; T, — TemnepaTypa Bosayxa Ha Bxofe; T, — TemnepaTypa Bosayxa Ha Bbixoae; P — Tennosas MOLHOCTb
oBopyaosaHus; Q,,— pacxos Boabl; Q,- CKOPOCTL BO3AYLUHOTO MOTOKa; Ap — rMApaBIMyeckoe ConpoTHBneHme
Volcano VR3
Napametpur T,/T,[°C]
90/70 [°C] 80/60 [°C] 70/50 [°C] 50/30 [°C]
Tp1 Q, (P sz Q, Ap P, sz Q. Ap P, sz Q. Ap P, sz Q. Ap
[°C] [m3/4] [kBT] [°C] [M3] ¢ [kMa] [kBT] [°C] [M3] ¢ [kMa) [kBT] [°C] [m3/d] & [kMa] [kBT] [°C] [M34] ¢ [kMa)]
5700 75.1 39 3.31 32.6 64.5 33.8 2.85 251 54.3 28.4 2.39 18.4 33.6 17.6 1.46 7.8
0 4100 60.6 441 2.69 22 52.5 38.2 2.32 17 443 322 1.95 12.5 275 20 1.2 5.4
3000 49.5 49.2 2.19 15 42.9 42.7 1.89 11.6 36.3 36.1 1.59 8.6 22.6 225 0.98 3.7
5700 69.9 41.6 3.1 28.9 59.8 36.3 2.64 21.7 49.6 31 2.18 15.5 28.7 20 1.25 5.8
5} 4100 56.8 46.3 252 19.5 48.7 40.4 2.15 14.8 40.5 34.4 1.78 10.6 23.5 22.1 1.02 4
3000 46.4 511 2.06 13.3 39.8 44.6 1.76 10.1 33.1 37.9 1.46 7.3 19.3 24.2 0.84 2.8
5700 65.2 441 2.89 25.3 55 38.8 2.43 18.6 44.8 334 1.97 12.8 23.7 224 1.03 4.1
10 4100 53 48.6 2.35 17.1 449 42.6 1.98 12.7 36.6 36.6 1.61 8.8 19.4 241 0.84 2.8
3000 43.3 53.1 1.92 11.7 36.7 46.5 1.62 8.7 30 39.8 1.32 6.1 15.9 258 0.69 2
5700 60.4 46.6 2.68 219 50.2 41.3 2.22 15.7 40 359 1.76 10.3 18.4 24.6 0.8 2.6
15 4100 49.2 50.8 2.18 14.9 41 44.8 1.81 10.7 32.7 38.8 1.44 7.1 15.1 26 0.66 18
3000 40.2 55 1.78 10.2 33.6 48.4 1.48 7.4 26.8 41.6 1.18 4.9 12.4 27.3 0.54 1.2
5700 55.6 49.1 2.47 18.8 45.4 43.8 2 13 35 38.3 15.4 8.1 12.8 26.7 0.56 13
20 4100 453 53 2.01 12.8 37.1 47 1.64 8.9 28.7 40.9 1.26 5.6 10.4 275 0.45 0.9
3000 37.1 56.9 1.64 8.8 30.4 50.2 1.34 6.1 23.6 43.4 1.04 3.9 8.3 28.2 0.36 0.6
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Eavnunua VOLCANO VOLCANO VOLCANO VOLCANO VOLCANO VOLCANO
U3MepeHus VR Mini VR1 VR2 VR3 VR-D MINI VR-D
2 1 2 3
M3y 2100 5300 4850 5700 2330 6500
kBT 3-20 5-30 8-50 13-75 - -
°C 130 - R
MMa 1.6 - -
M 14 23 22 25 16 28
Y] 8 12 11 12 10 15
am® 1.12 1.25 2.16 3.1 - -
" 3/4 - -
Kr 13/14 21/21 21.5/21.5 25.5/24.5 18/15.5 10.6/8
BTy 1~230/50
kBT 0.115 0.28 0.45 0,115 0,45
A 0.53 1.3 1.95 0,53 1.95
06/MUH 1450 1380 1450 1400
54
kBT 0.095 0.25 0.37 0,095 0.37
A 0.51 1.3 1.7 0,51 1.7
06/MuH 1200 1430 1400 1200 1380
- 54

BHUMAHME! [JaHHble, kacatolmecs pabounx xapaktepuctuk annapatoB VOLCANO npw UCMonb3oBaHUM TEMNIOHOCUTENS APYroi TemnepaTypbl NPeAoCTaBATCS Mo 3anpocy.
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VOLCANO VR Mini
VOLCANO VR1
VOLCANO VR2
VOLCANO VR3
VOLCANO VR-D Mini
VOLCANO VR-D

Volcano VR Mini

CkopocTb paboTbl BEHTUNSATOPA ] 1l |
Pacxopn Bo3ayxa M3y 2100 1650 1100
YpoBeHb Wyma Volcano (aBuratens nepemMeHHoro Toka)* oB(A) 52 42 29
YpoBeHb LWyma Volcano (aBuratenb NocTosiHHOrO Toka)* OB(A) 50 40 27
MOLLHOCTL 3NeKTpoABUraTenst (ABMUraTens NepemMeHHOro Toka) BT 115 68 48 * YcnoBuA NPOBEAEHNA USMEPEHNH: 0GbEM
nometieHnsa 1500m3, 3mepeHne
MoLHocTb anekTpoaBuraTens (aBuratenb NOCTOSHHOrO Toka)** Bt 95 56 39 NPOM3BOAMOCH Ha PACCTORHMM 5M.
MoTpebneHvie anekTpoaHeprum** M 91 32 5 ** JNEKTPOABUraTe b MOCTOSIHHOTO TOKA ANA
= pacxoga BO3Ayxa, yKasaHHOro B Tabauue
Anvha ropusoHTaneHol cTpyw M 14 8 5 *** \3mepeHune B 1aGOpaTOPHbIX YCIOBUAX
[nvHa BepTUkanbHom CTpymn m 8 5 3
Volcano VR1
CkopocTb paboTbl BEHTUNSATOPA ] 1l |
Pacxopn Bo3ayxa M3y 5300 3900 2800
YpoBeHb Wwyma Volcano (aBuratens nepemMeHHoro Toka)* ob(A) 56 51 40
YpoBeHb wyma Volcano (aBuratenb NOCTOAHHOrO Toka)* ab(A) 54 49 38
MoLHoCTb anekTpoaBuraTens (ABuratesls NepeEMeHHOro Toka) Bt 280 220 190 * YCnoBMsS NPpoBEAEHUS M3MEPEHMI: 06bEM
MoLLHOCTb 3MeKTPoABUraTens (ABnratenb NOCTOSHHOMO Toka)* BT 250 190 162 nomeuena 1500m’, smeperie
NpoM3BOAM/IOCb HAa PACCTOAHMK 5M.
MoTpebieHue anekTposHeprun™ M 202 75 41 ** JNeKTPOABMraTe/lb MOCTOSHHOrO TOKa A4
[InvHa ropnsoHTanbHoON CTpym M 23 20 15 pacxo/ja BO3yxa, yKasaHHOro B Tabnmue
[nHa BepTHKarbHOM CTPYW m 12 9 7 N3mepeHne B 1abopaTopHbIX YCI0BUAX
Volcano VR2
CkopocTb paboTbl BeHTUNATOpa 1l 1 |
Pacxopn Bo3gyxa M3y 4850 3600 2400
YpoBeHb Wwyma Volcano (aBuratenb nepemMeHHoro Toka)* nb(A) 56 51 40
YpoBeHb Wwyma Volcano (gBuratenb NOCTOAHHOrO Toka)* ab(A) 54 49 38
MoLHoCTb anekTpoaBuraTens (ABuratesis NepeMeHHOro Toka) Bt 280 220 190 * YC/I0BMA NPOBEAEHMA M3MEPEHUI: 06bEM
MoLLHOCTb 3neKkTpoaBuraTens (4euratesis NOCTOSHHOTO Toka)** BT 250 190 162 nometyeHus 1500m?, 3mepeHme
0 5 - 226 89 25 NPOM3BOAM/IOCH Ha PACCTOAHMM SM.
OTPEONeHNe aNeKTposHeprn M ** JNeKTpOoABUraTeIb NOCTOAHHOrO TOKa ANA
[InvHa ropn3oHTanbHOM CTpym M 22 19 14 pacxoAa BO3Ayxa, YKasaHHoro B Tabauue
[INvHa BepTUKanbHOM CTPyM m 11 8 6 *** \3mepeHue B 1a6OpaTOPHbIX YCI0BUAX
Volcano VR3
CkopocTb paboTbl BEHTUNATOpa 1l 1 |
Pacxopn Bo3ayxa M3y 5700 4100 3000
YpoBeHb LWyma Volcano (aBuratenb nepemMeHHoro Toka)* nb(A) 57 51 45
YpoBeHb wyma Volcano (aBuratens NOCTOAHHOrO Toka)* ab(A) 55 49 43 . R
YCnoBuA NpoBeAEHUA U3MEPEHUI: 0BBEM
MoluHocTb anekTpoaBuraTens (ABuUraTesls NepemMeHHOro Toka) BT 410 320 245 nomeLuerms 1500M3, 3mepeHme
MouHocTb anekTpoaBuratens (ABuratenb NOCTOSHHOMO Toka)*™ BT 370 285 218 NPOM3BOAM/IOCH Ha PACCTOAHUM 5M.
MoTpe6netme anekTposHeprun™ M 355 123 55 ** JneKTpoABUraTeib NOCTOAHHOrO TOKa ANA
= pacxoda Bo3dyxa, yKasaHHoro B tabamue
[InvHa ropu3oHTanbHom cTpym M 25 22 17 “** |{3mMepeHHe B 1a6OpPaTOPHbIX YCA0BUAX
[inuHa BepTuKanbHOW CTpyn m 12 9 7
Volcano VR-D Mini
CkopocTb paboTbl BEHTUNSATOPA 1 1l |
Pacxoa Bo3fyxa M3y 2330 1830 1220 * YcnoBus NpoBeAEHMA U3MEPEHUI: 0GBEM
nometieHna 1500m3, 3mepeHne
YpoBeHb Wwyma Volcano (aBuratens nepemMeHHoro Toka)* ob(A) 50 40 27 NPOM3BOAM/IOCK Ha PACCTORHUMN 5M.
MoLHOCTb 3nekTpoasuraTens (aBuratesb NepeMeHHoro Toka) BT 95 56 39 ** 2NeKTPOABHUraTe b NOCTOSHHOTO TOKA ANA
[lnvHa ropnsoHTanbHoOM cTpyun M 16 10 7 PACX0Aa BO3AYXa, YKATAHHOTO B TaGrMue
P Py *** \3mepeHune B 1aGOpPaTOPHbIX YCIOBUAX
[nvHa BepTUKanbHoOW CTpymn M 10 7 5
Volcano VR-D
CkopocTb paboTbl BEHTUNATOpa 1l I |
Pacxopn Bo3gyxa M3y 6500 4600 3400
YpoBeHb Wwyma Volcano (ABuratenl nepemMeHHoro Toka)* nb(A) 58 52 45
YposeHs Lyma Volcano (gsuraTens NOCTOSHHOMO Toka)* nB(A) 56 50 43 YenoauA NpoReAeyA HaMepeHHi: ofLEm
nomelyeHnsa 1500M3, smepexune
MoluHocTb anekTpoaBuUraTens (ABuUraTesls NepemMeHHoro Toka) BT 410 320 245 NPOM3BOAMNOCH Ha PACCTOAHMM 5M.
MoLuHoCTb anekTpoaBuraTens (ABuUraTesls NOCTOSIHHOTO TOKa)** BT 370 285 218 ** neKTpoABMraTe/lb NOCTOAHHOTO TOKa ANA
= 28 24 19 pacxoaa Bo3ayxa, YKa3aHHOro B Tabimue
AnvHa ropusoHTanbHov cTpyw M *** {3MepeHue B 1abOpaTOPHbIX YCI0BUAX
[nvHa BepTUKanbHOW CTpyn M 15 11 9
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4. MOHTAX

BHUMAHME! MecTo MOHTaxa AOMKHO 6bITb COOTBETCTBYHOLLE NOA0GPAHO C Y4ETOM BO3MOXHOIO NOSIBIIEHUs1 HAarpy3oK 1 BUGpauum.

Mepen Havanom nOGbLIX MOHTaXHbIX, IKCNNyaTaUUOHHbIX MU KOHCEPBALIMOHHBLIX PaGoT HEOGXOAMMO OTKIIOYUTL NMUTAHUE U He AONYCTUTL BKITIOYEH UA HaNpPsHKEHUS.
PekomeHayeM npuMeHeHne pUnbLTPOB B ruapasnuyeckoi cucteme. Mepea noak X TpyGonp (ocoBeHHO N ) kK 06opy. PeKc lyeM OYUCTUTL
cUcTeMy, CrycKasi HECKONbKO NMTPOB BOAbI

BHUMAHME! Heco6nioaeHue npm MOHTaXe MUHMManbHOro pacctosiHus 0,4 M OT CTeHbl UK MOTONIKAa MOXeT BbI3BaThb HENpPaBuIbHY0 paboTy o6orpeBaTens, a Takke NOBbIWEHHbIN WYM Unu
noBpexaeHue BeHTUnATopa.

anI HacTeHHOM UITU NOTOJSTIOYHOM MOHTaXe peKkomMmeHAayeTCA 6paﬂ> BO BHUMaHue crnegyrouwme napamMeTpbl:

BbicoTta MOHTaxa

* npu eepmukarnbHOU yCmaHo8Ke HanpaesstowuX Xano3u

Onr. 2,5-8m (Volcano VR1, VR2, VR3)

Onr. 2-5m (Volcano VR mini)
OnT.3-8Mm (Volcano VR mini)
Onr. 3-11m (Volcano VR1, VR2)
Onr. 3-12m (Volcano VR3)
OnT. 6-15m (Volcano VR-D)

PaccTosiHe Mexay ycTaHoBKkamu — pekomeHayeTcs paccTosiHve oT 6 fo 12 m (Volcano VR1, VR2, VR3), 3 go 7 m (Volcano VR mini) Anst paBHOMEPHOro pacnpocTpaHeHUs TENMoro Bosayxa

p Mind)

3o
oanmiNR

OnT. 2-5m (Volcano VR mini)
Onr. 2,5-8m (Volcano VR1, VR2, VR3)

[anbHocTh CTpyW Bo3ayxa

* 0ns 20pU30HMarnbHOU yCMaHOBKU Harpasisouux xanosu

SN @ ** 05 cumMmempuyHOU yCmaHOBKU YCMaHOBKU Harnpasisitouux xaio3u nod yamnom 45°
MAKC. 14M* (Volcano VR mini) o MAKC. 8M** (Volcano VR mini)
MAKC. 16M* (Volcano VR-D Mini) | MAKC. 10m* (Volcano VR-D Mini)
MAKC. 22M* (Volcano VR1, VR2) 1 J‘ MAKC. 11M** (Volcano VR1, VR2)
MAKC. 25M* (Volcano VR3) MAKC. 12M** (Volcano VR3)
MAKC. 28m* (Volcano VR-D) 1 H MAKC. 15M** (Volcano VR-D)

YpoBeHb LyMa 060pyfoBaHuMs (B 3aBUCUMOCTU OT aKyCTUHECKMX OCOBEHHOCTEN NOMELLEHUS)

Pabouee cocTosiHu1e, OTonneHne — Hanpumep o6opyAoBaHWe [OMONHUTENLHO paBoTaeT Kak AecTpucukaTop

HanpasneHme NOTOKa BO34yXa — HanpasneHne NoToka Bo3ayxa A0SHKHO ObITb YCTaHOBIIEHO Tak, 4TOObI B 30HE HaxoxXaeHus J'IIO[J,eIZ He NosIBNANUCH CKBO3HSIKU. MOTOK BO34yXa He [ofmKeH
ObITb HanpasesieH Ha CTeHbl, KONMOHHbI, CTenaxu, paﬁoqyro TEeXHUKY, CTaHKN U T.A4.
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VOLCANO VR Mini
VOLCANO VR1
VOLCANO VR2
VOLCANO VR3
VOLCANO VR-D Mini
VOLCANO VR-D

MpumMepHoe pasmelLeHUe TENNOBEHTUNATOPOB NPU HACTEHHOM MOHTaXe
BUA CBEPXY

& 4 & || £ =2 ®

4.1 MOHTAX C KOHCOJbIO

MoHTaHast KOHCOMb AOCTYMHa Kak JoMoNHUTEeNbHOe 0GopyAoBaHue. [N NpUKpenneHnst K yCTPOMCTBY MOHTaXXHOW KOHCONU, HEOGX0AMMO Bbipe3aTb C MOMOLLbI0 KOPOHYATOro cBeprna
OTBEPCTVSI B BEPXHEN M HWXKHEN NaHensAx annapara (B Touke, 0603Ha4eHHoN) 6, @ 3aTeM BBECTV B HUX BTYNKU. Ha BTynku crneayeT HaaBUHYTb MIeY0 MOHTaXHOW KOHCOMW. B HWXHIOW 1

BEPXHIOK BTYNKW BBECTU BUHTBI M 10 1 3aTsiHYTb UX, 4TOBbI 3adhMKCUPOBaTL MOMOXEHWE 0GOrpeBaTeNs Mo OTHOLIEHWIO K KOHCONW. Mocne ycTaHOBKW oBorpeBaTens B enaeMoM NoSIoXeHUH,
crneflyeT yCTaHOBUTL 3arnyLUku Ha AepxaTene.

B cocTaB o6pasLa MOHTaXXHOW KOHCOMNMN BXOAAT:

1. KOHCOMb (1 wrt.); 2. KPEMEXHbLIA JEPXATENb; 3. BUHTHI M10 BMECTE C LWAMEOW U FAVKOVI ANA KPEMNEHWA OEPXATENEW (2 komnn.); 4. BUHT M10 ANA KPEMNEHUA
KOHCONW K TENNOBEHTUNATOPY (2 wt.); 5. SAMMYLWKN (2 wt.); 6. MOHTAXHBIE BTYJIKWA (1 wT.)

Bp ine oGopyAc YCTaHC Oro Ha KoHconu

4.2 YCTAHOBKA B FOPU3OHTAINLHOMW NO3ULMK

Arperatbl Volcano Takke MOryT 6biTb CMOHTUPOBaHbI B FOPU3OHTAINBHOM MOMOXEHWW. [N MOHTaXa Takvm crnocobom, Heo6XxoAMMO MCnosb30BaTh cneuuanbsHble agepxateny (1). Ytobbl

YCTaHOBUTb epXKaTernu, BbIKpyTUTE BONT KPENNeHWs peLleTkn BeHTUNATopa (2), 3adhuKcupyiiTe pelleTky BEHTUNSTOpa, ycTaHoBUTe Aepxatens (1) u 3akpyTute 6ont (2). MoBTOpUTe AeicTBUE
[Onsi ocTanbHbIX Aepxatenei. BaxHo! He oTkpyumBaiiTe ogHOBPEMEHHO BCe 60NThI KpenneHus peleTku BeHTunsitopa!l




4.3 PACCTOAHUE ONA MOHTAXA, COBETbI MO MOHTAXY U NYCKOHAJAOKE

nop,xmoqeuue TennoHocurtens Bo BpeMA MOHTaxa pr60|‘|p0B0,C|a C TennoHocuTenem crniegyet 3awnuiaTtb I'IpVICOe,C[VIHI/ITeﬂbeII;I I'IanyGOK TennoobmMeHHuKa oT BOSIJ,eI;ICTBVIﬂ KpyTAwero
MomeHTa 1. Bec npoknageiBaembix Tpy6oNpoBoAoB He AOIKEH COo3/laBaTh Harpy3ku Ha natpybku HarpeBaTens.Bo3amoxHo npucoeamHeHne TpyGonpoBoaa ¢ NOMOLLbLI FrMGKUX NaTpyGKoB
(4TO No3BONSIET U3MEHATL NOMOXEHUE annapaTta Ha MOHTAXHOWN KOHCOMM).

VOLCANO VR MINI, VR-D MINI VOLCANO VR1, VR2, VR3, VR-D

obpaTHbIN
Tpy6onpoBop

Oznaczenia L [mm] -—D
A 247
B 517
C 308
D 610
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NPUMEP OBBA3KWU NO BOAE:

1. TENNOBEHTUNATOP; 2. KIAMAH C CEPBOMPVBO/OM; 3. KITAMAH CMYCKA BO3[YXA; 4. LIAPOBOW KPAH; 5. ®UITbTP NPYBON OUUCTKY; 6. LIMPKYMALIMOHHBIN HACOC;
7. KOTEN

BHumaHue! MakcumansHoe pabodee AaBneHve Ans XUOKOCTHbIX TEMNOOOMEHHbIX annapaToB cocTaBnseT 16 6ap.
MakcrMmManbHoe AaBneHre Ha KOTOpoe b NMPOTECTUPOBaHbI XXUAKOCTHbIE TEMNOOOMEHHbIE annapaThl cocTaBnseT 21 6ap.

TpeGOBaHVIﬂ No Ka4yecTBYy TensioHocuUTensa ans XUOKOCTHbIX TENNooOMEHHbIX annaparTos:

MapameTp 3HauyeHune
HedTenpoaykTel 1 macna <1 wmr/n
pH npwn 25°C or8 009
OcTtaTto4Hasi >XeCTKOCTb BOAbI [Ca2+, Mg2+]/[HCO3-] > 0.5
CopgepxaHue kucnopoga < 0.1 mr/n (Ha cKoMNbKO BO3MOXHO)
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VOLCANO VR Mini
VOLCANO VR1
VOLCANO VR2
VOLCANO VR3
VOLCANO VR-D Mini
VOLCANO VR-D

YnaneHue Bo3ayxa / cnyck TennoHocuTens
YpaneHue Boafyxa OCyLLECTBISIETCS NOCPE/ACTBOM OCnabneHuns BUHTa BO3AYX00TBOAYMKA 1 Ha naTpy6ke TennoobmeHHka. Cnyck TennoHOCTENs NPOU3BOANUTCS C NOMOLLbIO CMYCKHOM NPo6kn

2 Ha HWkKHeM naTpybke TennoobmeHHuka. Mpy 3anycke BOA nocne npeaBapuTenbHOro crycka TENNOHOCUTENS CrneayeT NOMHUTL 06 yaaneHnn Bosayxa U3 cucTeMbl.YaaneHune Bosayxa
OCYLLECTBSIETCS NOCPELCTBOM OCrabneHwns BUHTa BO34yxo0TBOAYMKa 1 Ha naTpyGke TennoobmeHHuKa.. Takxke cneayeT o6paTtnTe 0ocoboe BHUMaHME Ha 3alMTy annapara oT cry4aiHoro

nonaaaHus BoAbl B KOpnyc o6orpeBartens B NpoLecce Crnycka TENIOHOCUTEN .

MopaknioyeHne anekTponuTaHus
NMPUMEYAHUE: O6opyaoBaHune AOMKHO GbiTb OCHALLIEHO BCEMW BO3MOXHbBIMU CpeAcTaBaMu 3aLLuTbl OT Neperpy3ok Ha BCex Nomntocax UCToYHUKa NuTaHus. PekomeHayemas
3alumTa oT neperpy3ok: aBTomatnyeckuit Belknovatens VOLCANO VR munm - 1 A, VOLCANO VR1, VR2 - 2 A, VOLCANO VR3, VR -D - 4A n guddepeHumanbHas sawmra.
VOLCANO VR Mini, VR1, VR2 , VR3, VR - D ( BEHTUNSTOP ) CHaBXeHbl kKneMMamu Ans NOAKMHYEHNs 3NeKTPonUTaHns 7 X 2,5 MM2 .

NMPUMEYAHUE PekomeHnayeTcsi noakniodaTb NPOBOAA K KNMEMMHOW KONOAKE C MOMOLLbI0 HAKOHEYHVKOB

VOLCANO VR Mini, VR1, VR2, VR3, VR-D/
5x1,5mm2
AC
PE 6 7 8(U2) N(U1)
WNCTOYHUK 3NeKTpOonUTaHus: T
VOLCANO VR Mini, VR1, VR2, VR3, VR-D 3x1,5 mm? =l 'mllimlii]
EC YnpasneHue: | |1 L | L
0-10 B: LiYCY-ka6enb 2x0,75 0-10V GND A B GND PE L N
(2KpaHVMpOBaHHbIN)

BHUMAHME HauvnHas ¢ cepuinHoro Homepa 18/15000 (VR MINI EC, VR-D MINI EC) 19/30000 (VR1, VR2, VR3, VR-D EC) ocHalueHbl gauratensmu EC co cteneHbto 3awmtel IP54 n umetot
,CLOI'IOJ'IHI/ITeﬂbeIIZ BbIXO4 C HanpsikeHnem +10B nocTosiHHoro Toka. Knemmyas KOonogka nocrasnsaeTcs HeM30J‘IMpOBaHHOIZ. an yrpose nonagaHuvs Bnarv v Nbifii B Ha KOHTaKTbl KNeMMHoOn

KONnoaku oHa OOIMKHa BbITb CMOHTMpOBaHa B BaLLLMTHOIZ KOpOGKe C HeOﬁXOFlMMOIZ CTeneHbio 3alnTbl ANs AaHHOro NoMeLleHUs.
UcTouHUK JNIeKTPoNUTaHuA: .
¥ anextpor | Ain|GND| A+ B- [+tov| [ PE[ L [N |
VOLCANO VR MINI, VR1, VR2, VR3, Vopatmonme: e e e e B e e
VR-D MINI, VR-D EC (NEW) 0-10 B: LiYCY-ka6enb 2x0,75 = 2 g B - 25| §| o
(3KpaHUpOBaHHbIN) =2 = & 2T & 5| B @

Mpumep wunbaa arperata ¢ HoBbiM EC-aBUratenem: (yi T you Typ/Tun VOECANO VRNINFEG

18/15000

Max Mot iumis mparati/AMax tamp_ of heatin medhen.
MBX (BTG (2T RI/MBLCA MM 9T {RIGHODA B8 130°¢

of mmstam
A8 THDRS SDCHTaNE s

L T e — -
L b 280/60H2-1

AT T
Max prag BETRAMEBICHMEN 08 NOTDE0 18IS 1058 26T 8 TANA
vTs s m 7

Perynup Hany Kanwsm
HanpasnsioLue xantosn Volcano ycTaHoBMEHbI Ha MOBOPOTHOIA ocK 1, YTo obecneurBaeT nnaBHOe U3MEHeHVe HanpaBneHysi NoToka Bo3ayxa 4 .[inst U3MeHEeHUs yrna HakroHa xarnioau

HeDﬁXO,ClVIMD BpaLlaTb Xaro3n B HYXXHOM HanpasJieH U, NpuaepxuBas nx 3a Mecta KpenrneHua K Kopnycy arperata. KnemmHas KOonofka nocrasnaeTca HeVISOJ'IVIpDBEHHOI;I. I'Ipm yrpose
nonagaHua Brarv v Nblfin B Ha KOHTaKTbI KINeMMHOW KONOAKM OHa A0JKHa BbITb CMOHTUpOBaHa B 3ELIJ,I/ITHOI7I KOpDﬁKe C HeOﬁXO,ClVIMOVI CTeneHbto 3aWmuTbl ANd 4aHHOIOo NoMeLleHus.

VOLCANO VR Mini, VR1, VR2, VR3, VR-D Mini, VR-D
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5. ABTOMATUKA

5.1 JJNNIEMEHTbl ABTOMATUKA

nO,D,KJ'HOHSHVIE kabenbHbIX COB[ZLI/IHGHVIVI AOJIMKHO BbINONHATLCA KBaJ'IVICbVILlMpOBaHHbIM nepcoHarnom B COOTBETCTBUU C:

@® npasunamu 6e3onacHocTv
®  vHcTpyKuMen
@  TEeXHWYECKON [OKyMEHTaLUuei Kaxaoro N3 aNeMeHTOB aBTOMAaTUKM
BHUMAHME! Mepea MOHTaXOM 1 NOAKIIOYEHNEM CUCTEMbI CrielyeT O3HAaKOMUTLCA C UHCTPYKUMEN, Npunaraemoit K afieMeHTamM aBToMaTuKu.

MOJEJNb CXEMA TEXHUYECKUE XAPAKTEPUCTUKU PEKOMEHOALIMU
I PErynsaTOP CKOPOCTU BPALLEHUSA — ARW 3.0/2 e He noaknioyanTe 6onblue oaHoro ycrporctea VOLCANO VR 1/
r < 0 9t o HanpshkeHune nutanus: 230V AC +/- 10% VR 2/VR 3/VR-D k ogHOMy perynstopy CKOpoCTV BpaLleHus v
>_ ag RV F— ® [J0MyCTUMBbI BbIXOAHOW TOK: 3 A GonbLue yeTbipex yctpoicte VOLCANO VR Mini 13-3a BeniMymHb!
“Q =023 I e Cnoco6 perynMpoBaHusi: CTyneH4yaTbIi A0MNYCTUMOrO BbIXOAHOIO TOKA.
S > = o KonunyecTBo cTyneHeit perynuposaHus: 5 ® MuHMManbHoe paccTosiHUe Mexay YCTaHOBIEHHbIMY perynsTopam
; g ®2 EE e kracc 3awmthl IP: 54 — Kak BEpTUKanbHbIMU, Tak U FOpU3oHTanbHbIMU— 20 CM.
o~ E ﬁ @ ® Crocob MoHTaXxa: HaCTEHHbII o [loakmioyeHre K MMTaHNI0 [OMKHO NPON3BOAUTLCS NPY MOMOLLI
<5y 75 e napameTpbl okpyxatoLei cpeasbl: 0...35°C kabens MyH.3 x 1.5 MmM2
Lo’ > N L o CxeMbl 311EMEHTOB aBTOMATUKM NPEACTaBSIOT NUCKMIOUYUTENBHO
> BU3yanu3auuio NpoAYyKTOB.
REGULATOR ARW 0.6 e Nie nalezy podtaczac do jednego regulatora obrotéw wigcej
B = e napigcie zasilania: 1~230V +/-10%/50Hz niz jednego urzadzen VOLCANO
b=y e dopuszczalny prad wyjsciowy: 0,6A e Minimalna odlegto$¢ miedzy zamontowanymi regulatorami
© o e sposob regulacji: manualny W pionie i poziomie wynosi 20 cm.
o9 |:| e ilo$¢ stopni regulacji: 3 e Sugeruje sie wykonanie podtgczenia zasilania przewodow
5 S‘r e maksymalna temperatura otoczenia: 35°C min. 3 x 1,5mm?.
b a@n e stopien ochrony: IP54 e Rysunki elementéw automatyki przedstawiajg jedynie wizualizacje
(%) przyktadowych produktow.
s A
OBYXXO[A0BOW KINAMAH e PekomeHyeTcs ycTaHaBNMBaTb ABYXXOJO0BOW KNanaH Ha
e avameTp naTpy6kos: 3/4” BO3BpaTHOM Tpy6onposoae.
® pabounii pexvm: ABYXMO3ULIMOHHbIN ® PICYHKM 3NemMeHTOB aBTOMAaTWKV NPeCcTaBnsitoT UCKITIOUUTENBHO
o e MakcumManbHbIi nepenap Aaenenus: 90 kMa BU3yanu3aumio NpoayKToB.
I e knacc aasneHus: PN 16
E > e K03(ppuLUMeHT noToka kvs:4,5 m3/u
< g 2 e MakcumanbHas Temnepatypa TennoHocutens: 105°C
E g E,I' |:| e napameTpbl OkpyxatoLei cpeabl: 0-60°C
2@ N oo
g E : m L’—’J CEPBOMNPUBO[ KINAMAHA e PekomeHayeTcs NoAaKNoYeHne NMTaHnsa NpoBoAoM MUH. 2 X 0,75
% E - e notpebneHvie MowHocTu: 1 B MM,
o 8 %) e HanpspkeHve nuTaHus: 230V AC +/- 10% ® PUCYHKV 3N1eMeHTOB aBTOMAaTUKV NPeACTaBNAIT UCKITIOYNTENBHO
E & ; ® BpeMms 3aKpbITUS/ OTKPLITUSA: 3/3 MUH BM3yanuaauuio NpoayKToB.
oo ® 06ecTo4eHHOE MOMoXeHWe: 3aKkpbITO
= e knacc sawumhl IP: 54
! 0 e napameTpbl OKpyxatoLeit cpeabl: 0-60°C
KOHTPOJJIEP HMI VR ans perynsatopa EC e [loagpoBHoe onucaHue NporpaMMMpyemMoro KOHTpornnepa
o HanpspkeHve nuTtanns: 1~230B +/-10%/500y, TemnepaTypbl CM. B PyKOBOACTBE M0 afpecy: Www.vtsgroup.com
® [10MyCTVMbI BbIXOAHO TOK ANSA KnanaHa/os ¢ e TepmocTaT M NPOrpamMmMupyeMblii KOHTPOSNep TemnepaTypbl
cepsonpusopom: 3(1)A [OMKHBI BbITh YCTAHOBMEHbI Ha BUAHOM MecTe.
e notpebnsiemas MowHoCTb: 1,5 BA e CrepyeT nsberatb MECT, NOABEPKEHHbIX BO3AENCTBMIO COMHEUHbIX
® [vanasoH HacTpoek Temnepatypbl: 5~40°C nyyent, 3aNeKTPOMAarHUTHBIX BOSH U T.4.
e napameTpbl OkpyxatoLuen cpeapl: 0~50°C e CxeMbl 311eMeHTOB aBTOMaTUKN NPeCTaBNSIOT UCKITUUTENBHO
® OTHOCWTENbHAst BaxHocTb: 0,85 BU3yanusauuio NpoAyKTOB.
e [vcnnen: cepblid, NoaceeTka ronybas
e BHyTpeHHU gatunk: NTC 10K, 3950 Om npn 25°C
® HapyXHblii JAaTYMK: BO3MOXHOCTb MOAKIOHEHNSI HAPYXXHOro
patymka NTC
~ ® TOYHOCTb M3mepeHus: + 1°C (n3amepeHue yepes kaxable
%) g +0.5°C)
w = ® porpamMupoBaHue HeaenbHoro kaneHgaps: 5+1+1
% S al R + e pexuM paboTbl: OTONNEHVE/OXNaxXaeHe
<< ® BO3MOXHOCTU ynpaBneHus: aBTomatuyeckoe (0-10 B)/
Sy P 0] pyuHoe (30%, 60%, 100%)
O .. e yacel: 24 yaca
> E M L e oToGpaxaemas TemnepaTtypa: NoMeLLeHus Unu Lenesas
(BbiBpaHHas)
a9 el | ® nporpaMM1poBaHmne OToMNmeHVs/oxXNnaxaeHus: Ba nepmoaa
oTonneHus B cyTku (5+1+1) unu HenpepbiBHas paboTa
® 3alMTa OT 3aMOPaXVBaHWS:
e cTeneHb 3awumTbl: P30
e Croco MoHTaxa: B MOHTaXxHoI kopobke & 60 Mm
e obcrnyxuBaHue: HapyxHas knasuatypa
® MakcumarnbHasa AnvHa curHanbHoro nposoga: 120 m
e xopnyc: ABS
e ugeT: RAL 9016
e pa3smepbl/Macca: 86x86x54 mm/0,12 kr
® BHeLHSA KoMMyHUKaums: RS485 (MODBUS)
pekomeHAyeMbI ArameTp nuTatoLero npoeoaa: 2x1mm?
HMI VOLCANO EC e NnpegHasHayeH ans ynpasnexus Bcemu tuna VOLCANO EC
§ e Tun ynpaBneHus: CEHCOPHbIE KHOMKM ® CeHcopHas NaHenb ynpaBneHus
e ® [JOMyCTUMBbI BbIXOAHOW TOK AnsiknanaHa/os e [naBHblii nepeknoyatens Bk / Bbiki (ON / OFF)
"';_—‘J ¢ cepeonpusogomM: 3(1)A ® aBTOMAaTM4eCKoe U NiaBHOe PerynmpoBaHue CKopoCTH BEHTUMNATOpa
E e OnektponutaHve: 230 B nepemeHHOro Toka ® BCTPOEHHbI TEePMOCTAT C BO3MOXHOCTbIO NPOrpaMMUpOBaHUs Ha
a b ' e Vamepenne Temnepartypsl: -10 °C ... +99 °C; NTC10K Hepenio
£ B e Bbixoap!: © HernpepbIBHbI PeXum
a 3 - 1 aHanoroBbii Buxoa 0-10B (8 6uT, Imakc = 20 MA) ® (PyHKLMW HarpeBaHUs U BEHTUNSLMK
E = - 2 penenHble BbixoAdbl (250 B nepemeHHoro Toka, e coBMecTHas paboTa ¢ BHELHUMM AaTyukaMu TemnepaTypbl
I < AC1 500 BA ans 230 B nepemeHHoro Toka) ® BO3MMOXHOCTb MOAKIHYMUTH KanaH ¢ CepsornpuBoaoM
é - e CBsi3b: Modbus RTU e MoaKnoYeHne Ao 8 arperatoB K OAHOMY KOHTposnepy
5 & Lo S e [lapameTpbl OKpyxatoLLeii cpeabl: TeMnepaTypa: e RS 485 c npotokonom ModbusRTU .
: > ] 0 - 60 °C, BnaxHocTb: 10 - 90%, 6e3 koHaeHcaummn e PekomeHnzyemasi Nnowjaab ceveHuns kabenei:
EE e Pa3swmepbl: 86 MM x 86 MM X 17 Mm - L, N:2x1 mm?
E e knacc 3awuTbl: IP20 - H, C: 2x1 mm?
% -AO, GND : 2x0,5 Mmm? LIYCY
T -TS; TS : 2x0,5 Mm? LIYCY
- RS 485 : 2x0,75 mm? LIYCY
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VOLCANO VR Mini

VOLCANO VR1
VOLCANO VR2
VOLCANO VR3

VOLCANO VR-D Mini

VOLCANO VR-D

MO[MENb TEXHWYECKWUE XAPAKTEPUCTUKU PEKOMEHOALMU
~ NTC TEMP SENSOR e NTC temperature sensor should be installed in the representative
<) e resistant sensing element: NTC 10K location
a % e ingress protection rating: IP66 e Avoid places directly exposed to sunlight, electromagnetic waves etc.
E 8 e mounting method: wall mounted e The automation element drawings are only a visualisation of sample
= ﬁl e maximum length of the signal cable: 100m products
8 o e parameters of the working conditions: -20...+70°C
2 e temperature measurement range: -20...+70°C
2 e dimensions: 36x49x71mm (w/o a probe)
> = e suggested diameter of supply cable (shielded cable): 2x0,5mm?
HacTeHHbi perynsatop WING / VR e MakcumanbHas anuHa kabens ot 3aBecbl/BOA k koHTponnepy
e HanpshkeHue anektponutanus: ~230/1/50 cocrasnset 100 m.
g o [lonyctumbln Tok: 6 (3A) ® PekoMeH[yeTcs Mcrnonb3oBaTh kabenb 5 x 1 MM? nnm 6 X 1 Mm?,
£ & e [lnana3soH perynupoanusi: 10 ... 30 °C B 3aBVCHMOCTM OT BapuaHTa NOAKMYeHNs
B & ® ToyHOCTb perynuposaHus: +/- 1 °C (CM. cxeMy NOAKIHEHNS)
E 4 8‘ o CreneHb 3awumThbl: IP 30 o CxeMbl 9MeMEHTOB aBTOMATVKV MPEACTaBMSIOT TONbKO BU3yanu3aLmio
O-S = e Crnoco6 MOHTaXa: HacTeHHbIN NpPOAYKTOB.
s 8 Q - . ° o
ZZ< o [apameTpbl okpyxatolei cpeapl: -10 ... + 50 °C o KoHTponnep He SIBNSIETCS OCHOBHOMN 4acTbio 3aBecbl/BOA.
Iz - 370 [ONOMHNTENIbHOE YCTPOICTBO, KOTOPOE MOXET BbITh 3aMEHEHO
) To6bIM YCTPOCTBOM NPOrpaMMUPOBaHUS UMW BbIKIlOUaTeNeM,
S ; cooTBeTCTBYlOLEM cTaHAapTy 60335.
&
I MOTEHUUOMETP 0-10B e PekomeHAOyeTCs BbINOMHATL NOAKIIOYEHVE ANEKTPONUTaHNsA
a @ e HanpsixeHue aneTponutanus: ~ 230/1/50 npoBoAom MuH. 3 x 0,75 mm?
n -
E S e [lonyctumbiii Tok: 0,02A ans 0-10B e CxeMbl 9N1IeMEHTOB aBTOMATUKV MPEACTABAT TOMbKO
s g e Pexwum paboTbl: PyyHoi BU3yanu3aLmio NpoayKTOB..
g g S e CurHan Ha Bbixoge: 0-10B DC
Sv 9 o CreneHb 3awumTbi:IP 300
HoY N
w -
(= oo
5 ¢
s 5
m MOTEHUMUOMETP 0-10B C TEPMOCTATOM 5-30 °C e PekoMeHayeTCs BbINOMHATL NOAKMIOYEHUE IeKTPOnMTaHns
S s © e HanpsixeHue anetponutanus: ~ 230/1/50 npoBoAoM MuH. 3 x 0,75 mm?
' ~ ~ .
©0 « L om e [lonyctumelii Tok: 0,02A ans 0-10B e CxeMbl 3MEMEHTOB aBTOMATUKN NPEACTaBNSAIOT TONLKO
& 'E 2 > = e Pexwum paboTbl: PyyHoi BM3yanuaauuio NpoayKToB..
we 93 £=a e CurHan Ha sbixoge: 0-10B DC
g 33 e o CreneHb 3awwumThi:IP 30
§E B :.'; e [lnanasoH perynvpoBaHusi Tepmocrtata 5-30°C
T o Tpexno3nLMOHHbIN NepeknoyaTens:
E ; ; A — Bblgaya aHanorosoro curHana (pabotaer),
@Y & |l 0 — BbIkntoueH,
= A+T- Mopnepxkka paboTbl B pexxvMme yrnpaBneHusi TepMocTaToM

6. 3AMYCK, SKCMITYATAUUA N KOHCEPBALIUA

6.1

3AMYCK/3ANYCK

Mepen Ha4yanom nGbIX MOHTAXHbIX UM KOHCEPBALIMOHHBIX PaBoT HE06X0AMMO OTKMIOUUTL NMUTAHUE U HE AOMYCTUTH BKIMIOYEHUS HANPSHKEHUS.

Pekomenayem npumereHvie unbTpoB B ruapaenuyeckon cucteme. MNepen noaknoyeHem noasoasLLvx Tpybonposoaos (0co6eHHO nofaroLLmx) k 060pyA0BaHUI0 PeKOMEHAYeM OUNCTUTL
cUcTeMy, criyckasi HECKOJbKO JIMTPOB BOZbI.

PekomeHayem npumeHeHne BO34yX0OTBOAUMKA B CAMOI BbICOKOW TOUKE CUCTEMBbI.

PekomeHnayem ycTaHaBnuBaTh LIAPOBbIE KpaHbl HEMOCPeACTBEHHO 3a obopyaoBaHuem Anst yaobcTea obcnyxuBaHus unm AeMoHTaxa obopyaoBaHus.

Heobxoaumo npeaoxpaHsaTe 060pyAoBaHKe OT yBeNMYeHUst AaBMNeHns Bbille MakcUmanbHOro fonyctumoro paboyero gasnexus 1,6 MMa.

Bec npoknapapbiBaembix Tpy6onpoBoAoB He AOIMKEH co3aBaTh Harpy3Kky Ha naTpybkv HarpesaTtens.

Mepen nepBbIM 3anyckoM yCTaHOBKM HE06X0AMMO NPOBEPUTL NPABUMBbHOCTb rMAPABINYECKOro NMOAKIKYEHMS (NNOTHOCTL BO3/lyX00TBOAUMKA, NaTPyBKOB, COOTBETCTBIE YCTAHOBMNEHHOM
apmaTypbl).

PexomeHayem nepes, NepsbIM 3amyckoM YCTaHOBKY MPOBEPUTL NMPaBUIbHOCTb 3MIEKTPUHECKOrO NOAKIOHEHUS! (MOAKMI04EHIe aBTOMATUKK, NOAKIIOYEHNE NUTAIOLLEro NPOBOAA, BEHTUNSATOPA).
Pekomenayem npvmeHeHue A0NOMHUTENbHOTO NPeAoXpaHeHNs OT NepeHanpsHKeHNs.

BHUMAHME! Bce noaknoyeHUs AOIKHbI ObITb NPOVN3BEAEHBI COMNACHO AaHHOW TEXHUYECKOW JOKYMEHTaLMW, a Takke COrnmacHo JOKyMEHTaLuu, npyunaraeMoi k 060pyAoBaHNi0 aBTOMaTUKK.

6.2 SKCMIYATALIUA U KOHCEPBALINA

Kopnyc o6opyaoBaHus He TpebyeT koHcepBaLun.

TennoobmeHHNK HEOGXOAMMO PerynsapHO oYnLLAaTb OT NMbInu 1 rpa3un. OcobeHHO nepe OTONMUTENbHBIM CE30HOM PEKOMEHYEM OYUCTUTL TENNOOBMEHHMK NPY MOMOLLIV CKaTOro BO3ayxa Co
CTOPOHbI Xanto3u (HeT Heo6XoANMOCTY AeMoHTaxa obopyaoBaHus). Heobxoaumo cobnioaaTe OCTOPOXHOCTL BO M3bexaHne 3amMaTvsi namenei opebpeHus TennobMeHHuKa.

B cnyuyae 3amMsiTusi namenei cneayeT WX BbipaBHUBATL CrieLmanbHbIM MHCTPYMEHTOM.

[Buratens BeHTUNATOpPa He TpebyeT 0co6oro akcnnyaTaLMoHHOro obcnyxuBaHus. EQMHCTBEHHOE akennyaTaumoHHoe obcnyxuBaHve kacaeTcs BeHTunsTopa. MNpuv 3arpssHeHn MoxHO
OUMCTUTB 3ALLUMTHYIO CETKY OT MbINK 1 rPA3K.

Mpu fonroBpeMeHHOM Hewvcrnonb3oBaHWK, 06opyaoBaHNe HEOBXOANMO OTKITIOUNTL OT UCTOYHMKA MUTAHUS.

TennoobMeHHNK He OCHALLEH 3aLLMTOI OT 3aMOpaXKMBaHUS.

PekomeHzyeM neproguyecku ounLLaTh TEMOo0GMEHHVK NpU MOMOLLM CKaToro Bosayxa.

CyLecTByeT ONacHOCTb pa3MOpO3KM TENNOoGMeHHUKa NPy MOHWKEHNN TeMnepaTypbl B noMeLleHnn Hke 0°C 1 ogHOBPeMEeHHBIM MOHWKEHNEM TeMMepaTypbl TEMNOHOCUTENS.
YpoBeHb 3arpsisHsIlOLLMX BELLECTB B BO3AYXe [O/DKEH COOTBETCTBOBATb 3HAYEHUSAM [JOMYCTUMbIX KOHLIEHTPALIUI 3arpA3HSIOLLMX BELLECTB BO BHYTPEHHEM BO3[yXe HEeMpon3BOACTBEHHbIX
NoMeLLEeHNIA C ypoOBHEM KOHLeHTpauumu nbinv Ao 0,3 r/m 2. 3anpelyaeTcs ncnonb3oBaTb 060pyaoBaHue B TeHeHUE BCEro Cpoka BbIMOMHEHUS CTPOUTESbHbIX PaboT, 3a UCKIOYEeHNEM MNycKo-
Hanagku CUCTeMbl.

O6opynoBaHKe He0BX0AMMO 3KCMITyaTUPOBaTh B MOMELLEHMSIX, UCTIONb3YeMbIX B TEHYEHUE BCErO roAa, U Npu OTCYTCTBUM KoHAeHcauum (6onblume konebaHnsi TemnepaTypbl, 0CO6EHHO
HWXe TOYKM POChl BNiaXkHOrO Bo3ayxa). O6opyaoBaHue Henb3as nogsepraTb NpsiMOMy BO3AENCTBUIO YTbTPadroNeToBbIX y4ent.

YCTPONCTBO AOMKHO 3KCMyaTMpoBaThcs Npu Temnepatype Bodbl Ao 130 ° C ¢ paboTaoLmm BEHTUNSTOPOM.

7. UHCTPYKLUA NO TEXHUKE BE3OMACHOCTHU

Ci

HblE P no Hoctu BHUMAHMUE!

Mepep Hauanom kakux-nnbo paboT, ces3aHHbIX ¢ 06opyAoBaHNEM, HEOGXOAUMO OTKIIOYUTL YCTAHOBKY OT HAMpPSKEHWS U COOTBETCTBYIOLLE NPeAoXpaHuTh. MofoxaaTts A0 NOMHO
OCTaHOBKM BEHTUNSATOPA.

CrieflyeT nonb30BaTbCst YCTOMYMBBIMU MOHTaXHBLIMW NIECAMM U NOABEMHUKAMM.

B 3aBMCMMOCTY OT TEMMNepPaTypbl TEMOHOCUTENS TPYGOMPOBOA, HYacTb KOpryca, NOBEPXHOCTV 0BMeHa Tenna MoryT GbiTb ropsiuMMu, Aaxe MoCre NOoSTHOW OCTaHOBKM BEHTUNSATOPA.
Bo3moxHbI ocTpble rpaHu! Bo Bpems TpaHCMopTUPOBKY criefyeT HaAeBaTb pykaBULbl, 3aLLMTHYIO 06yBb 1 ofexay.

Obs3aTenbHo crieyeT cobniofaTe peKOMeHAaLMKM 1 NpaBuna no TeXHUke 6e30MacHoCTy.

py3 crepyeT 3akpennsiTb TOMbKO B NPefyCMOTPEHHbIX A1l 3TOro MECTaxX TPaHCMOPTHOTO cpeAcTBa. Mpu norpyske ¢ MOMOLLbIO NOABEMHUKOB CrieflyeT NpeAoXpaHsiTb kpas
o6opyfosaHust. CrieayeT NOMHUTL O PaBHOMEPHOM pacnpefeneHum rpyaa.

O6opynoBaHne Heo6XOAMMO NPefoXPaHsATh OT Braru v 3arpsisHEHUs], @ TakKe OT BIUSIHWS MOTOAHbIX SBIEHUI B MOMELLEHUSX.

YTunusauus mycopa: Heo6xoarmo NpocneunTh 3a 6e30NacHoN Ans OkpyKatoLLeit cpeibl yTUNn3aLeit 3KCnnyaTaLlMoHHbIX MaTepuarnos, ynakoBOYHOro MaTepuana, a Takke 3anJyacten,
COrNacHo C eCTBYIOLLMM 3aKOHOAATENbCTBOM.
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8. TEXHUHECKAA UHPOPMALIUA K PETMTAMEHTY (EC) Ne
327/2011 MO BbINOJNIHEHUIO AUPEKTUBbI 2009/125/WE

Lp.* ‘ VOLCANO VR Mini VOLCANO VR1/VR2 VOLCANO VR3

27.7% 30.6% 32.3%
A
CraTnyHbIN
40
VSD-HeT
2016
VTS Plant Sp. z 0.0., CRN 0000144190, Polska
1-2-2702-0005 1-2-2701-0291 1-2-2701-0292
0,105 kBT, 1500 M4, 70 Ma 0,27 kBT, 4250 m3/4, 70 Ma 0,38 kBT, 5000 m*/4, 88 lNMa
1440 o6/MuH 1370 06/MuH 1370 o6/MuH

1,0

[emoHTax 060pyaoBaHNs AOMKEH NPOBOANUTHLCS W/UNM KOHTPONMPOBATLCS KBaNUMULMPOBAHHBLIM NEPCOHANOM,
obnaparLyM COOTBETCTBYOLMMU HaBbIKAMW U 3HAHUSIMMU.
O6patutech B GnivkaniLuyto cepTUdULMPOBaHHYO OPraH13aLmio No yTUnm3aumm oTxodoB. MNposicHUTe, YTO OXMAAeTcs ¢
TOYKM 3pEHMS kKayecTBa AEeMOHTaxa 00opyaoBaHNsA 1 obecneyeHnsi KOMNOHEHTaMW.
OemoHTupyiite o6opyaoBaHve npu noMoLy obLLMx npoleayp, LW1POKO NCNOMb3yeMblX B MaLUMHOCTPOEHUN.
NPEAYNPEXOEHUE
BeHTUNAUMOHHOE 060pyAOBaHME COCTOUT U3 TSHKENbIX KOMMOHEHTOB. TN KOMMOHEHTLI MOTYT BbINACTh B NpoLiecce
AEMOHTaXa, YTO MOXET NPUBECTU K CMEPTU, TSXKENbIM TENECHBIM MOBPEXOAEHUSM UM MaTepransHoMy yuiepOy.
TpebyeTca cobniogatb NpaBuna TeXHWUKM 6Ge3onacHoCTU:
1. NMonHOCTbIO OTKIIOYNTL BCE 3MEKTPUYECKUE COEOMHEHUS, B TOM YMCIIe BCEX CBSI3AaHHbIX YCTPOMCTB.
2. MpenoTBpaTUTh BO3MOXHOCTb CIy4alnHOro NOBTOPHOIO NOAKIMHOYEHUSI.
3. Y6eautbcs, 4To 060pyaoBaHNE HE HAXOAUTCS NOA HaNPsPKEHUEM.
12. 4. HakpbITb 1N N30nNnpoBaTb PacnofioKeHHbIE PSAOM KOMMOHEHTbI, HAaXOASLMECS NOA, HanpsiKeHneMm.
[na nogaun HanpsikeHus Ha o6opyaoBaHue, BbIMOHUTE BCe onepauuy B o6paTHOM nopsiake.
KoMnoHeHTbI:
O6opynoBaHMe COCTOMUT B OCHOBHOM U3 CTanu 1 HAXOOSALUMXCS B Pa3HOM COOTHOLLEHUWN Meau, antoMUHKS, NnacTuka u
pe3unHbl (HEOMpPeH - rHe3Aa/CTynuLbl MOALLUMHMKOB, canbHUK). MeTanmnbl 06bIYHO CHMTAKOTCSt MPUTOAHLIMU AN
HeorpaHW4YeHHOW BTOPUYHOW NepepaboTku.
[ns BTOpUYHOI NepepaboTkv KOMMNOHEHTbI CriefyeT COpTMPOBaTh COrNacHo MaTepuany:
Xeneso v cTanb, anoMUHWUIA, Meflb, He Xere3Hble MeTanmbl, Hanpumep 06MOoTkU (M3onsAUMs 0BMOTOK cropaeT B
npouecce yTunm3aumm Meam), U3onsumoHHble MaTepuarnsl, kabenu n NpoBoaa, 3NeKTPOHHbIE 0TXOAbl (KOHAEHCaTopbI 1
T.M.), NacTMaccoBble aneMeHTbI (paboyee Koneco, NPUKpbITUE 0OMOTOK, KNeMMHas kopobka 1 T.M.), pe3nHoBbIE
anemMeHTbl (HeonpeH). To e caMoe KacaeTCs OAeXabl M MOKLLMX CPEACTB, UCMONb30BaHHbIX BO BpeMsi paboTbl ¢
obopyaoBaHveMm.
PasmecTuTb OTCOPTUPOBAHHBIE KOMMOHEHTbI B COOTBETCTBUM C JIOKaNbHbIMU 3aKOHAMMW UK NpU NOMOLLM crieuuanucta ns
KOMMaHWM, 3aHUMatoLLecs yTUNmn3aLmen oTXo40B.
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OnuTenbHast 6e30Tka3Hasa paboTa 3aBUCUT OT NogaepkaHus paboynx napameTpoB npodykTa/obopynosaHus/
BEHTUNSITOpPa B Npedenax, onMcaHHbIX B Nporpamme noabopa Unm pykoBOACTBE Mosfib3oBaTens. [ns npaBunibHOro
obcnyxmBaHns 06opyLoBaHMs, HEOOXOAMMO BHMMATENBHO NPOYECTb PYKOBOACTBO MNonb3oBaTtensi, obpaiias ocoboe

BHMMaHWe Ha pasgensl "MoHTax", "nyckoHanagka", "akcnnyartaums" n "koHcepsauus".

13.

14, BXOZHOW KOHYC, peLueTka BeHTunaTopa
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VOLCANO VR Mini
VOLCANO VR1
VOLCANO VR2
VOLCANO VR3
VOLCANO VR-D Mini
VOLCANO VR-D

Lp.* ‘ VOLCANO VR Mini EC VOLCANO VR1/VR2 EC VOLCANO VR3 EC

28.5% 27.5% 28.0%

B

O6wmn
21

VSD-HeT

2016
VTS Plant Sp. z 0.0., CRN 0000144190, Polska
1-2-2701-0304 1-2-2701-0289 1-2-2701-0290
0,41kBT, 2826 m3/4, 145Ma 0,48 kBT, 4239 M*/v, 124 Ma 0,68 kBT, 6006 m*/4, 128 MNa
1376 06/MuH 1370 o6/MuH 1372 o6/MuH

1,0

JemoHTax 060pyaoBaHNs OOMKEH NPOBOANUTHLCS W/UNM KOHTPONMPOBATLCS KBaNUMULMPOBAHHBLIM NEPCOHANOM,
obnaparLyM COOTBETCTBYOLMMU HaBbIKaMW U 3HAHUSIMMU.
O6patutech B GnivkaniLuyto cepTUdULMPOBaHHYO OpPraH13aLmio No yTUnm3aumm otxodoB. MNposicHUTe, YTO OXMAaeTcs ¢
TOYKM 3pEHMS kKayecTBa AEeMOHTaxa 00opyaoBaHNsA 1 obecneyeHnst KOMNOHEHTaMW.
OemoHTupyiite o6opyaoBaHve npu noMoLy obLMx npoueayp, LW1POKO NCNOMNb3yeMblX B MaLUMHOCTPOEHUN.
NPEOYNPEXOEHUE
BeHTUNAUMOHHOEe 060pyAOBaHME COCTOUT U3 TSHKENbIX KOMMOHEHTOB. OTU KOMMOHEHTLI MOTYT BbINACTh B NpoLiecce
AEMOHTaXa, YTO MOXET NPUBECTU K CMEPTU, TSXKENbIM TENECHBIM MOBPEXAEHUSM UMW MaTepransHoMy yuiepOy.
TpebyeTca cobniogatb NpaBuna TeXHWUKM 6Ge3onacHoCTU:
1. MNonHOCTbIO OTKIYUTL BCE MEKTPUYECKUE COeQNHEHUS, B TOM YMNCIIe BCEX CBSI3aHHbIX YCTPOWCTB.
2. MpenoTBpaTUTb BO3MOXHOCTb Cry4YalHOro MOBTOPHOrO MOAKMHOYEHWS.
3. Y6eauTbes, 4To 060opyaoBaHMe He HaXOOUTCS MO HanpshKeHNeM.
12. 4. HakpbITb Un1 M30NMpOBaTh PACMONIOXKEHHbIE PSAOM KOMMOHEHTbI, HAXOAALWMECS Mo HanpsKEHNEM.
[na nogayn HanpsbxeHns Ha obopyaoBaHve, BbINOMHWTE BCE onepauuy B 06paTHOM nopsiake.
KomnoHeHTbI:
O6opynoBaHMe COCTOUT B OCHOBHOM U3 CTanu 1 HAXOOSALUMXCS B Pa3HOM COOTHOLLEHUN Meau, antoMUHKS, NnacTuka u
pe3nHbl (HEOMpPEH - rHe34a/CTynuLbl MOALUUMHMKOB, canbHUK). MeTanmnbl 06bIYHO CHMTAKOTCSt MPUTOAHLIMU AN
HeorpaHW4YeHHOW BTOPUYHOW NnepepaboTku.
[ns BTOpUYHOI NepepaboTkv KOMMNOHEHTbI CriefyeT COpTMPOBaTh COrNacHo MaTepuany:
XKeneso v cTanb, anoMUHWUIA, Meflb, He Xere3Hble MeTanmbl, Hanpumep o6MoTkU (M3onsAUMs 0BMOTOK cropaeT B
npouecce yTunmM3aumm Meam), U3onsumoHHble MaTepuarnsl, kabenu 1 NpoBoaa, ANEeKTPOHHbIE 0TXOAbl (KOHAEHCaTopbl 1
T.M.), NNacTMaccoBble anieMeHThbI (paboyee Koneco, NPUKpbITUE 0OMOTOK, KNEMMHas kopobka 1 T.M.), pe3vHoBbIE
anemMeHTbl (HeonpeH). To e caMoe KacaeTCs OAeXabl M MOKLLMX CPEACTB, UCMONb30BaHHbIX BO BpeMsi paboTbl C
obopyaoBaHueM.
PasmecTuTb OTCOPTUPOBAHHBIE KOMMOHEHTbI B COOTBETCTBUM C NIOKaNbHbIMU 3aKOHAMMW UK NpU NOMOLLM crieuuanucta ns
KOMMaHWM, 3aHUMatoLLeiCcs yTUNmn3aLmen oTXo40B.
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OnuTenbHas 6e30Tka3Hasa paboTa 3aBUCUT OT NoaaepkaHus paboynx napameTpoB npodykTa/obopynosaHuns/
13 BEHTUNSITOpPa B NpeAenax, onMcaHHbIX B Nporpamme noadopa Unmn pykoBOACTBE Mosfib3oBaTens. [ns npaBunbHOro
: obcnyxmBaHns 060pyLoBaHMs, HEOOXOAMMO BHMMATENBHO NPOYECTb PYKOBOACTBO MNonb3oBaTtensi, obpaiias ocoboe

BHMMaHue Ha pasgenbl "MoHTax", "nyckoHanaaka", "akcnnyartaums" n "koHcepsauus".

14, BXOZHOW KOHYC, peLueTka BeHTunaTopa

1) o6Lwmit KO3 DULMEHT NONE3HOro AencCTBUS (N)

2) kaTeropvsi UsMepeHuii UCNonb3yeTcs ANst onpeaeneHns 3PMEKTUBHOCTA UCNONb30BaHNS 3HEPrK

3) kaTeropust appeKTUBHOCTH

4) k03ahPULMEHT NONE3HOro AENCTBUSI B TOYKE ONTUManbHOM 3ppekTUBHOCTH NCNONb30BaHNS SHEPrUn

5) BkntoyaeT nu pacyeT 3ppeKTUBHOCTN BEHTUIISITOPA MCMONb30BaHWE perynstopa CKopocTn

6) cCepuiiHbI HoMep;

7) HaMMeHOBaHWe UNW TOBaPHBbI 3HaK, KOMMEPYECKUA perncTpaLnoHHbI HOMEP 1 MeCTO NPOU3BOACTBA

8 Jobo3HayeHne moaenv nNpoaykTa

9) notpebnsiemas molHocTb (KBT), ckopocTb 1 AaBneHne NoToka B TOUKe ONTUMarnbHON 3hEeKTUBHOCTM MCMONMb30BaHWUS SHEPTUW;
10) konM4yecTBO 060POTOB B MUHYTY B TOYKE ONTUManbHOMN 3¢pPEeKTUBHOCTU NCNONBb30OBAHNS 3HEPrUK

11) xapakTepucTmKa

12) vHdbopmauus ans ynobctea pasbopku, nepepaboTku Unu yTunmaaumm no OKOHYaHUM Cpoka cryxobl

13)mHcbopmaLms No MUHUMM3aLMM BO3AEWCTBUSI HA OKPYXXatoLLyto cpeay 1 obecneyeHunst onTUManbHOro cpoka cryx6bl, CBA3aHHbIE C YCTaHOBKOW, KCMnyaTauven n
TEeXHUYECKNM 06CMyXMBaAHNEM BEHTMNSATOPA

14) onvcaHue JONONMHUTENBHOrO 060PYAOBaHNSA, UCMONbL3YEeMOro A onpeaeneHnn aHepreTuyeckor apeKTMBHOCTM BEHTUNATOPa
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9. FAPAHTUMHASA KAPTA
9.1 NOPANOK OENUCTBUA B CNYYAE HEMCMPABHOCTU

VR Mini, VR1, VR2, VR3, VR-D Mini, VR-D

CumnToMbI Yrto cnepyeT npoBepuTh? OnucaHue
e MOHTax TpybonpoBoaa k naTpybkam TennoobMeHHMKa Npy NOMOLLUM ABYX KITKOYEN,
YTO NPEAOXPaHUT OT BO3MOXHOCTU NPOKPYTKM NaTpy6koB 060pya0BaHus,
®  CBSI3b HEMMOTHOCTU C BO3MOXHbLIM MEXaHUYECKMM NOBPeXAeHNEM,
®  HEemnnoTHOCTb 3MIEMEHTOB BUHTa BO3[yX00TBOAA UMW NPOBKK Crycka TenmnoHocuTens,
napameTpbl TEeNOHOCUTENS (AaBNeHVe 1 TemnepaTtypa) — He JOSDKHbI
npeBbIlWaTh JOMYyCTUMbIX NapamMeTpoB, Bornbluoe BHMMaHWe cneayeT o6pTUTb Ha BO3MOXHOCTb
HennotHocTb e BUA TENMOHOCUTENS (HE MOXET GbITb CyGCTaHLMS arpecCUMBHO BO3AENCTBYOLWAs pasMopo3ku TennoobMeHHVKa B 3MHUI nepuog. Benyyae
Tennoo6MmeHHUKa Ha Al n Cu), HennoTHocTH, 3To B 99% BLISBMSETCSH BO BPEMS BKIOYEHUS

o6cToATEeNbCTBA BO3HUKHOBEHMS HEMMOTHOCTU (Hanp. BO BpeMs UcCnblTaTenbHOro,
nepBoro 3anycka MHCTanauyMn, nocrie HanoHeHns MHCTaJ‘IﬂLlIAI/I/ rnocne cnycka
TEeNnnoHOCUTENST), @ TaKke HapyXKHYto TeMrnepaTypy B JaHHOM PermoHe BO BpeMsi
BO3HUKHOBEHUS aBapu (BO3MOXHOCTb paspbiBa TENNOOGMEHHWMKA),

BO3MOXHOCTb paboTbl BO BpeAHOM cpeae (Hanp. GorbLuas KoHLeHTpauus
amMmuaka B O4MCTHOW CTaHLuK),

nHCTanAunn / vcnbiTanus AaBrneHna.

Zbyt gtosna praca
wentylatora urzadzenia

ycTaHOBKy Npubopa cornacHo ykasaHusm B nacrnopTe ( Hanp. paccTosiHue oT
CTeHbl / noTonka),

MUH. 40 cm

NpaBWUIbHOCTb YCTAHOBKM NPUGOpa B ropU3oHTanbHOM NNOCKOCTY,
NpaBUNbHOCTb 3JTIEKTPUYECKOro NOAKIMKYEHUS, a Takke KBaJ‘IVIdJMKaL[MM nvua
npon3BoasALLero nogxkno4yeHve,

napameTpbl NUTaroLWero Toka (Hanp. HanpsbkeHune, L4IaCT0Ta),

LUYM Ha MOHWXeHHbIX 060poTax (BO3MOXHbIV OTKa3 KOHTponnepa?),

LUYM TOMbKO Ha Bornee BbICOKMX 060poTax (06blYHas cUTyaLmsi o6 bACHAETCS
aspoAnHaMUYECKNMM XapaKTepucTukamm arperarta, npyu Hanm4mm MecTHbIX
COMPOTMBIEHWIA HA NyTW BO3AYLUHOTO NOTOKa),

1N gpyroro obopyaoBaHusi, koTopoe paboTaeT Ha obbekTe (Hanpumep,
BbITSXKHbIE BEHTUNSATOPbI) - BO3MOXHO YPOBEHb LUYMa, YBENUYMBAETCS, MOXET
BO3HUKaTb M3-3a OOQHOBPEMEHHYO pa60Ty MHOrmnx I1pI/160p0B,

pabouee KONeco BEHTUSNTOPa TPETCS O KOpMyc?

KpenneHve BeHTUNATOpa paBHOMEPHO MPUKPYYEHO K Koprycy?

pomkasi paboTta npubopos Volcano siBnsieTcst o4eHb
Heuamepumoii. B cnyyae npubopos U3 nnactmaccsl, rpoMkas
paboTa He fomkHa NOABNSATLCS.BO3MOXHON NpUYMHON ABRSIETCS
TONbKO 06TVPaHWe BEHTUNSITOPA O KOpMycC - Toraa crneayet
OTKPYTUTb KpenéxHble 6oNTbl U eLLe pas UX NPUKPYTUTL - ECNK 3TO
He NMoMoXeT, creflyeT 3aMeHnTb Npubop.

BeHTUnATOp He paGoTaeT

NpaBUIbHOCTb, KAYECTBO AMEKTPUYECKOro NOAKMIOYEHUS, a Takke KBanudukaumum
nuua ycTaHasnmBeatoLero npubop,

caenaH N o6aBOoYHbI MOCTUK MeXAY onpeAeneHHbIMU 3aXuMammn aBuraTenst
(cxema 13 nacnopta) — U1 -TK (TB),

npaBunbHOCTb paboTbl APYrvX YCTPOICTB, YCTAHOBIIEHHbIX B 3AaHUM,
NpaBKbHOCTb (HaKTUYECKOrO NOAKITIOYEHNS MPOBOOB K 3N1eKTPoABUraTento

B COOTBECTBUM C JaHHbIMM Yka3aHHbIMK B lNacnopTe,

CPaBHEHUIO C MPOBOJAMM Ha 3aXVMHble NiaHKe ABuraTens,

L,npaBunbHO M nposoA N noakntoyeH k BeHTunsaTopy unm ARW/TRANSRATE,
TN NPaBUIIbHO N UCTIOTNHEHO MoAkIodeHne 3axumos U2 Haasuratene

1 ARW/TRANSRATE,

3J'IeKTpVI‘-IeCKOe NOAKMYEHWEe O0IMKHO 6bITb BLINOMHEHO CTporo
B COOTBETCTBUWN CO CXeMamu NpuBeLeHHbIMN B I'IacnopTe.

MoBpexaeHus kopnyca
obGopyaoBaHusa

06CTOATENbCTBA BO3HUKHOBEHWS! MOBPEXAEHWS — 3aMeyaHust Ha TpaHCNOPTHBIX
[IOKyMEHTaX, HaKrnagAHoM, COCTOSIHUE YMaKoBKM,

B cnyyae noBpexaeHus kopnyca Heobxoavmbl hoTorpacum
ynakoBku 1 o6opynoBaHus, a Takke coTtorpacumn
NoATBepX/JaloLLme COOTBETCTBME CEPUITHOTO HOMEepa Ha
obopygoBaHUM 1 ynakoske. Ecnn nospexaeHne NosiBUNOChL BO
BPEMSs TPAHCTOPTUPOBKM, HEOGXOAUMO B3ATb COOTBETCTBYIOLLEE
3asiBneHne oT BoAUTeNs/ NOCTaBLLUyKa KOTOPbIA AOCTaBUI
NoBpeXAEHHBIN TOBap.

MpuBoA He OTKpbIBaeT
KnanaH

NpaBUNbHOCTb ANIEKTPUHECKUX COe,ClVIHeHVIVI n Kaanmcbmaum MOHTaXHUKa,
npaBuUnbHOCTL PaboTbl TEPMOCTaTa (XapaKTepHbIii 3BYK NPW NepeKoyeHnm),
napameTpbIaNEeKTPONUTaHNSA (Hanpumep, HanpshxeHve),

HawnGonee BaxHO NpoBepuTb, pearnpoBan v NpuBoa
Ha 3NeKTPUYECKUn yNpaBnstoLWwmii curHan
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