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Muposas TUM-naHopama — B3rnag ns Poccumn

B npoLunom Homepe XypHasa B ctatbe «Muposasi TIM-rnaHopama OT «yYMHbIX» [1eCKOB

Boctoka a0 ungpoBbsix kogekcos Ctenu» Mbl pacckasanv o ToM, kak BIM (TUIM) pa3ssuBaetcs

B mupe. Ho Ha ¢poHe rnobasnbHbix ambuumni Boctoka n 3anaga BO3HUKAEeT BOMPOC: A€ Ha 3TOM
«kapTe» HaxoanTcst Poccuys? O4eBUAHO, YTO HaLL MyTb POPMUPYETCS B YHUKATIbHbBIX YC/1I0BUSIX
UMIOPTO3aMELLIEHNS] U XKECTKUX roCcyAapCcTBeHHbIX AeanariHoB. O TOM, kak TpaHCGHopMUpyeTcsi
OTEYECTBEHHbIN PbIHOK, pa3mbilisgeT Muxann BukTopos, npeavaeHT HOTVIM.

nérp Mupsoes,
UHXEHEeP-rpoeKTUPOBLUNK

O nepexope «OT MOAEeN N K AaHHbIM»

PaboTa ¢ gaHHbIMM Kak OCHOBOI MoOenn — TPeHA,
KOTOPbI HaLIM BEHAOPLI HAYanu otpabartkiBaTh ele 4-5
NeT Hazag, cpady nocne yxoga 3anagHoro NO. B npoek-
TnpoBaHnn apdekTMBHOCTL poccuimnckux CAMNP n COZL,
yXe gokasaHa. CerogHs rnaBHasi 3agadya — nNpeogoneTb
HU3KYIO CTENEHb MHTErpaumn NpoaykTos. Mbl oxxngaem,
4yTO B Gmkaniuve napy net chopmMmupyeTcs LUMpokas amn-
Henka B3aWMHO WHTErPUPOBAHHbLIX PELUEHU, AAtoLLNX
nosib3oBaTesto «6ecLOBHOCTL». YTO KacaeTcs akcnya-
Taumu, TO B NPOMbILLIIEHHOM CEKTOPE, «HEPTAHKE» U Me-
TPOCTPOEHUN oumppoBKa LOENCTBYIOLLMX NPOU3BOACTB
yXe naet nosiHbiM xoaom. Maccosbin xe Bbixod TUM Ha
duHanNbHY $asy XMUIHEHHOrO UMKIa B FPaxA4aHCKOM
cekTope — Bonpoc 6amxkaniwmx 3—4 nert.

O TeXHONOrn4ecKkom aKCnaHcum

Poccuiickne pa3paboTymKkin yxe yCreLwHo ocBanBatoT
«rnepBbli NepumeTp» — cTpaHbl CHI (KasaxcTaH, Y36e-
KMUCTaH), rae NnpoaBmxeHuto codTa cnocobcTByeT obLas
6a3a CHulMoe 1 MOCTos. Ho Mbl BbIXOOWM U Ha «BTOPOW
py6ex»: BeeTHam, MHams, ctpaHbl BPUKC. Oduckl Tam
OTKPbIBAKOT KOMaHAb! HE TONbKO U3 MOCKBbI, HO 1 13 OMm-
cka, 7lkytcka. Hawm BeHOopbl CUJIbHbI B Y3KODYHKLMO-
HanbHbIX HUWax. OgHako AN MOSHOLLEHHOW KOHKYPEH-
uMn ¢ 3anagHbiMn «mactogoHTamu» CAIP poccuiicknm
KOMMNaHusM Heobxoauma cTpaTerndeckas noaaepxka
rocynapcrea, CONocTaBMmas C TOM, YTO MOJy4aloT r10-
GanbHble Koprnopawumu.

O perynsatopuke n ctumynax 2025 roga

lfocynapCTBO KOHCONMMAMPYET YCUAUA MO TPEM Ha-
npaBneHnsam. Bo-nepsbix, passute NMCOT: cuctema
HarMoOJIHAETCH Ka4YeCTBEHHbIMU [AaHHbIMW, a AeBesione-
pbl y>XX€ aKTVMBHO MUCMNOMb3YIOT Ux B paboTe. Bo-BTOPbIX,
ynpasneHune ctpoiikoi yepe3 NCYM (MHdopMaLNOHHbIE
CUCTEMbI YNpaBfieHUsA MpoekTamu) nepexoaut B ¢asy
06bearHeHns BCeX AaHHbIX HAa denepanbHbIxX niatdop-
Max. B-Tpetbux — umndpoasa pesuausa XXKX. CornacHo
MOCTAHOBNIEHNIO NpPeMbep-MuHUCTpa M. MuwycTtuHa,
dopmupytotcsa MNMCol o HBEHTapM3aLmm ceTen 1 nna-
HUPOBAHUS NX PEKOHCTPYKLMN.

BaxxHenwmm cTumMynom cTaHyT nopydeHus [Mpesun-
neHta PO no utoram lNoccoseTa (aekabpb 2025 r.). Pe-
rMOHbI MOJTy4aT NPaBO yCTaHaBNMBaTh TPEOOBAHUS K KBA-
nmoukaumn NoopsaYMKOB, BKIOYAS MX OCHALLEHHOCTb
KOHKpeTHbIM 0. 3TO AaCT MOLLHbLIA UMMYNbC BHEOpe-
HUIO MepefoBbIX POCCUMACKUX pPa3paboTok, nMpu 3TOM
nuaepamMmm npouecca CtaHyT GUHAHCOBO EMKUE PbIHKN C
aKTUBHOW CTPOMKOW, nNpexae Bcero — Mockaa.

KpaTtkuit utor

Poccua B coBpemeHHOn cucteme TUM-koopauHat
MaeT No NyTu XeCTKOM KOHCONMaaunm AaHHbIX U popMu-
poBaHus eanHo HopMmaTuBHOM 6a3bl ECUIM, npespatuas
TUM 13 «npaBa Ha MHHOBaLMIO» B 06A3aTeNlbHoe yCno-
BME [OMycKa K Cepbe3dHbIM NpoekTam. IPPEKTUBHOCTb
3TOro BbiGopa NokaxeTt BpemMs. HO yxxe cerofHs MOXHO
ckasaTb C YBEPEHHOCTbIO — MHOPMAaLMOHHOE MOOENM-
poBaHMe B HaLLEeN CTpaHe akTUBHO Pa3BMBAETCH U ycne-
XN OTeYECTBEHHbIX BEHAOPOB — HANNLLO. |
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Kotnbl De Dietrich AMC PRO EVO:

TEeXHOJIOrM4YeCcKum NpopsiB OT OpeHaa ¢ 341-neTtHen ucrtopuen

B nHauyane 2026 rona ¢ppaHuy3ckuii 6peHa De Dietrich, oavH U3 MupoBbIX 11AeP0B B
npou3BOACTBE OTONUTE/IbLHOro 000PYA0BaHMS, 3aBEPLLNIT r71006a/1bHOEe 0OOHOBJ/IEHNE
MoZesIbHOro psiga. HacteHHble KOHAEeHCaLUMOHHBIE KOT/Ibl, PaHEee U3BECTHbIE Kak
EVODENS AMC PRO, nonyunnmn Hosoe nmss AMC PRO EVO v psig peBoIioLMOHHbIX

UHXEHEPHbIX PELUEHU.

Oner Kosnos,

MeHeaxxep no passutuio 6perHaa De Dietrich

OO0 «bAP Tepmus Pyc»

MUHHOBaUuuK, KOTOpble paboTaloT

Kotnbl cepun AMC PRO EVO cosgaHbl a1t 06bekToB
C MOBbILLEHHLIMU KPUTEPUAMU HAOEXHOCTU TenocHab-
XEHUS: OT UHOMBUAYaANIbHbIX OOMOB U KOMMEPYECKNX
30aHUI [0 COBPEMEHHbIX XWJIbIX KOMMJIEKCOB N NPOUN3-
BOACTB. B NpoMmbILLINEHHOM cermeHTe, rae TpeboBaHus K
3P DEKTUBHOCTU TEXHNKM OCOOEHHO BbICOKM, BHEAPEHME
HOBUHKM obBecrneunBaeT MakcuMasbHyl0 cTerneHb 6e30-
NMacHOCTM 1 NPOU3BOANTENIBHOCTH.

JInHelka HaCTEeHHbIX KOHAEHCALMOHHbIX KOTNIOB
AMC PRO EVO pocTtynHa B Poccum B nonHom o6bEMeE,
BKJItOYAs HOBYIO MOAENb MOWHOCTLIO 35 kBT, a Takxe
nonynsipHble cnoaHeHns Ha 45, 65, 90 u 115 kBT.

[HanHas nnatdopma koTnoB De Dietrich Hayana npume-
HaTbesa B Poccun ¢ 2007 roga, 1 e€ 4eTBEPTOE NOKONIEHNE
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Enena CyukoBa,
MeHezkep o MapkeTUHry v pekiame
00O «bAIP Tepmusi Pyc»

COXPaHSIET KOMMAKTHbIE Pa3Mepbl U MPOBEPEHHYIO KOH-
CTPYKLMIO, HO 06HOBNEHHKI AMC Pro EVO o6HapyxunBa-
€T 3HaYMTEeNbHbIE TEXHONIOrMYEeCKke YCOBEPLLEHCTBOBA-
Hua, obecnednBalolle HaaEXHyo paboTy B Hanbonee
TpeboBaTesbHbIX YCOBUSX.

Ounszaln kotna Takke 6bin 06HOBNEH. B oTnnyme ot
npeablaywmx Moaenei, HoBble KOHAEHCAUVOHHbIE KOT-
nbl AMC PRO EVO BbINOMHEHbI B CTUNBHOM rpaduto-
BOM KOpPMyce, KOTOpbI ByAeT COXpaHsiTb CBOW CTPOrui
BHELLHUI BUA, B TEHEHWE JONTUX NET CNYyXObl.

MontobuBLuasics noaceeTka BHYTPU KOTNA AOMONHEHA
0603Ha4YEHMSIMIN MECT NOAKITIOHEHUS U PEFYNTIMPOBOK, YTO
[enaeT npouecc OT MOHTaxa [0 3arnycka KoTfia npoay-
MaHHbIM 0O Mefbyalillvx aetanei n ynpowaeT paboTy
CneumanmcTos.

« YHukanbHbIVi TNTOV
Tern/1000MEeHHUK;

- [lporpeccuBHas aBTomarvika
Diematic Evolution;

- 3alymta oT OT/I0XXKEHW,
HerpaBuibHOro CropaHus,
HegocTatka UMpPKYIsLmn;

- Cpok cnyx6bi 6onee 20 ner.



TexHoNorum B HOBOM NPOYTEHUN

B cepaue AMC PRO EVO xopowo 3Hakomas npodec-
crnoHanam astomatumka Diematic Evolution, HO e€é TexHu-
Yeckoe BOMIOLWEHWE BbILLJIO HAa NPUHLMMINAJIBHO HOBbIN
YPOBEHb.

MopxntoyeHne NepBrUYHOro Hacoca 1 ynpasJfieHne ero
MoaynauMen ctanu npoule 6Gnarogaps cneuvanbHOMY
0TCeKy ¢ ObICTPbIMK padbeéMamMmu, A0MNOSHUTENIbHBIMU Bbl-
Xo4amMu 1 rHe3gamu s KackagHoro noakitoyYeHns cHa-
pyXu KoTna. 9TO He TONbKO yaA0OCTBO AJI1 MOHTaXKHMKA,
HO M rapaHTust KOPPEKTHOr O NOAKIIIOHYEHNS 1 CTabUNbHOM
paboTbl CUCTEMBI.

oT nponssoanTend

o JJsieMeHTbl 3alKnTbl: KOTE OCHALLEH
LATY4MKOM TEMMEPATYPbl YXOOALLMX
ObIMOBbIX Fa30B C OrPaHNYUTESbHBIM
TEPMOCTATOM U LleHTPasIbHbIM JAaTYNKOM
TensoobMeHHMKa. 9Ta cuctema 3aLlum-
LaeT 0bopynoBaHue OT Neperpesa n
3acopeHnst Ten1006MeHHNKa, MFTHOBEHHO
oTobpaxkas HEMCNPAaBHOCTb Ha AUCHee
KOT/a B Clly4ae e€ BO3HMKHOBEHMA.

¢ 3P PeKTUBHOCTb 6€3 KOMNMPOMMUCCOB:
cneuuyanuctbl De Dietrich nposenu
rnyboKy0 MOOEPHN3ALNIO TEMTIO0OMEH-
HuKa. Tenepb KOTEN CTabunbLHO paboTaeT
C TeMnepaTtypHbIM nepenazom (AT) oo
45 °C paxxe B CpeaHVX TEMMEPaTYpPHbIX
pexmnmMax. 9To rapaHTUpPyeT HE TOJIbKO
BbICOKYIO HaJEXXHOCTb KOT/1a B CUCTEMAX
C HeCcTabunbHbIM PACX040M TEMIOHOCU-
TeNd, HO 1 BblCOYanLUyo 3O@EKTUBHOCTb
LaXe B BbICOKOTEMMEPATYPHbIX CUCTEMAX
OTOMJIEHUS.

e TOKocTb ynpaBneHus: 6e3 npuobpeTe-
HUS OOMONHUTESbHBIX MiaT aBToMaTnka
NMO3BOJIAET YNPABAATL MPAMbIM NOroa0-
3aBMICUMMbIM KOHTYPOM, OBYMSI CMECU-
TeJbHbIMW KOHTYpamMu, KOHTYypomM 'BC u
BbICOKOTEMMNEPATYPHbIM KOHTYPOM. [1ns
L00CHaLLEeHNs TPeOYTCS TOJIbKO AATHNKA
(ZaTynK ynMyHoOM Temnepartypbl NOCTaBNA-
€TCS B KOMIJIEKTE).

e HapéxHasa aBTOMaTmMKa: NPOrpeccmnBHas
aBTomaTtuka Diematic Evolution ¢ BO3MOX-
HOCTbIO YNpPaBieHN MHOFO30HaIbHOM
CUCTEMOW OTOMIEHUA U 0ObeaNHEHNSA 0,0
8 KOTJIOB B e4VHbI Kackad MOXeT ObITb
NOAKJYEeHa K AUCTaHLUMOHHOMY ynpaBsie-
HUIO, COXPaHSET 1 3an1cbiBaeT nNapamMe-
Tpbl CBOEV paboTbl U NpenynpexaeHns B
npoLiecce aKcnayaTauum, a Takke Bbl4nC-
NFEeT Aatbl PEKOMEHAYEMOIO TEXHNYECKO-
ro 06CnyX1BaHus.

e PaGoTa B 3KCTpeMasibHbIX YCJIOBUSIX:
paboyas TemnepaTtypa noaarLLen MMHUN
MoxeT gocTturatb 95 °C, 4To 3a4acTyto
HEeobX0AMMO B PACUETHLIN NEPUOL CUCTEM
OTOMJIEHUS.

e NONroBe4YHOCTb: PACLUMPEHHAS rapaHTus
Ha TenI000MEeHHUK — 5 neT.

O6HoBNEHHas koHcTpykums AMC PRO EVO cosmecTu-
Ma ¢ npegblaywmm nokoneHnem EVODENS AMC PRO,
4YTO OTKPbIBAET LWIMPOKME BO3MOXHOCTM AN MOAEP-
HM3aL MW CYLLECTBYIOWNX CUCTEM O€3 KOMMIEKCHOM
3aMeHbl 060pya0BaHUS.

De Dietrich AMC PRO EVO —

3TO MHTEJIEKTYaIbHbIA MPOAYKT, MPEBOCXOASLLNG
TpeboBaHVs1 3aBTPALLUHErO AHSI.
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Kopfgescheit HaunHaeT npopaxmn nepeoro B Mmupe
aBTOMAaTU4YECKOro nuccyapa, KoTopbin paboTaer

OT 3Heprumv BoAbl

Kopfgescheit HaunHaeT npogaxxv HOBOM
mogenn KR6025G — nepBoro B MUpe rnosiHOCTbIO
BHEProHe3aBnCMOro aBToMaTn4eCcKkoro
nuccyapa.

BHyTpU — peBOIIOLIMOHHBIVI TUAPOreHepaTrop
KG-A448 cobcTBeHHOV pa3paboTku.

OH nipeBpatlaet 0bbI4HbIVI TOTOK BOAbI B
WCTOYHUK SHEPrmv v 06xoamnTcst 6€3 BHELLIHNX
WCTOYHUKOB nuTaHusi, 6yab 1o cetb 220 Bonbt
b6araperiku.

Yucrasa aHeprusa

Kaxzblh pas npyn CMblBe NOTOK BOAbI MPOXOAMUT Yyepes3
MWHN-TYPOUHY BHYTPW reHepaTopa. TypOuHa BpallaeTcs
— N KMHETMYEeCKasi 3Heprus MrHOBEeHHO npeobpa3syeTcs
B 9JIEKTPUYECTBO.

Bcero 0,25 nuTtpa BoAbl AOCTATOYHO, YTOOLI Bbipabo-
Tatb OKONO 5 BT aHeprun. 3toro xeataeT, 4ToObl 00e-
cneuntb paboTy CeHcopa, knamnaHa U BCEW ynpasnsio-
e anekTpoHnkn. bonee Toro - 3a CYMTaHHbIE CEKYHIbI
YCTPOWCTBO MOJlydaeT 3anac SHeprum Ha Lenblii AeHb
aKkcnayaTauuu.

MoLHblE MarHuMTbl M3 pPeaKo3eMesbHbIX MeTasnsioB
obecneunBaloT cTabubHOCTb U 3PPEKTUBHOCTb FreHe-
paumm — 6bICTPO, HAAEXHO, 6e3 NOTEpb.

MNMosiBneHne rugporeHeparopa CTano He MpocTo eLwe
OJHUM BapUaHTOM 3KOHOMUWN — 3TO HACTOSALLMNIA TEXHO-
NIOrM4eCKNim NPOpPBLIB.

B nape ¢ rmgporeHepatopom Oyanet paboTaTth eLé oaHa
HOBUHKA - 9nekKTpoMarHnTHbIM knanaH KG-A467. OH ocHa-
LWEH DUNBTPOM TOHKOM OYUCTKM 1 PEFYNATOPOM MOTOKA, a
Mo HAAEXHOCTM MPEBOCXOAUT NATyHHbIE aHAJIOT .

MonHas aBTOHOMHOCTb KaK HOBbIV CTaHAapT
akcnnyatauum

KR6025G paboTaeT He3aBMCUMO OT BHELLIHUX UCTOY-
HUKOB NUTaHUSA. DTO O3HAYaET:
¢ [powe ycTaHOBKa

Bonblle He HYXHO ynensitb M3bbITOYHOE BHMMaHUe
cobnoaeHunto TpebosaHuin MY n NOCT P 50571.7.701-
2013, noakntoyaTb 6J10KM NNTAHUS U COrNAacoBbLIBATb A0-
NONHUTENbHbIE PaboTbl. MOHTaX NMpPoxoauT GbICTpee U
npotue, 06XoanTCcs AeLleBne.
e MeHbLue pacxonoB

HeTt 6aTtapeek — HeT 3aKynok, CKNnaaupoBaHus, y4éTta
M PErynsipHon 3amMeHbl. MeHblle CEPBUCHbLIX Bble3O0B.
MeHbLie nepcoHana. MeHbLue onepauyioHHbIX 3aTpar.
e PaGora 24/7

KR6025G Ha 3aBucuT ot cetn 220 BonbT 1 paboTaeT
npu OTKIIOYEHUM 3NekTpuyecTBa. Hukakmx npocToes,
HUKaKMUX aBpasioB M BHEMaHOBbLIX BbI3OBOB chneLmanui-
CTOB. OTO NepBoOe YCTPOWCTBO B OTpac/iu, KOTOpoe A0-
CTUINO NONTHOW SHEPreTM4eCKoM HeE3aBUCMMOCTMN.
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KG-A46T

CmeHa cTepeoTunoB

Mop «cTepeoTUnomM» 4acTo MOHMMAIOT YCTOSIBLUMIACS
Wab/IOH MbILLNEHUS, UK PaMKU, Yepesd KOTopble Yeno-
BEK BOCMPUHMMaET MUp.
e CrepeoTtun Nei

PbIHOK faBHO XUBET No npuHUuny: «MHHOBauum CTOAT
noporo». Kopfgescheit paspylwiaeT aT0T cTepeoTun.

VMIHHOBAUMOHHbIA ~ SHEProHe3aBUCUMbIA  Nnccyap
KR6025G BbIxOoaMT Ha pbiHOK Mo ueHe 15 990 pybnen —
HEOXMOAHHO A0CTYMHOW AaXe Mo CPaBHEHUIO C APYTMMU/
Moaenamm 6peHaa.
e CrepeoTtun Ne2

BcTpeyaeTcs MHeHMe 0 «nNpobaeMHOCTM» aBTOMaTu-
YeCKMX MUCCYapoB: JIOXHblE CpabaTbiBaHUS, CNOXHas
HACTPOIKa, KANPU3HOCTb SKCMlyaTalnu.

KR6025G nuwwéH aTnx HegoctaTtkoB 6narogaps:

» ckpblIToMy ceHcopy Weesens;

+ aBTOMaTMYEeCcKOM aganTauum K yCrI0BUSM SKCMy-

arauuu;

* MNPOCTON YCTAHOBKE;

+ yoo6HoMy 06CyXNBAHUIO.

TexHonorus pabotaet — 1 paboTaeT cTabunbHO.

WUpeanbHoe pelueHue
OJ11 KOMMEepP4YeCKOW HeBUXKUMOCTH
[ns 06bEKTOB C BbICOKOM NPOXOAMMOCTbIO — TOProOBbIX
LIEHTPOB, BU3HEC-LIEHTPOB, a3POMNOPTOB, PECTOPAHOB, MO-
CTUHWLL, CNOPTUBHBIX KOMMekcoB — KR6025G ctaHoBUTCS
He NPOCTO CaHTEXHUYECKMM NPUBOPOM, a CTPaTErMYeCKnM
VIHCTPYMEHTOM ONMTUMM3ALIN PACXOL0B.
+ OHeproHe3aBUCUMOCTb CHUXAET KanuTasbHbIE 3a-
TpaTbl NPU CTPOUTESNILCTBE U PEKOHCTPYKLMN.
+ OTtcyTcTBME OaTapeek 1 3NEeKTPUKN COKpaLLLaeT 9KC-
nayaTaunoHHbIE OIOKEThI.
+ HapéxHast aBTOHOMHasi paboTta MUHUMN3NPYET pU-
CKM NPOCTOEB U1 Xanob noceTutenen.
[ns neesenonepoB 3T0 — CHUXEHME CMETHOM CTou-
MOCTW.
Ana ynpaengiowmx KOMNaHMin — nNpenckasdyemMocTb
pacxonos.
[na apeHpatopoB — CcTabuibHbI KOMOOPT.
[na BnagenbLeB — ObiCTpast OKynaemMocThb.
KR6025G — 3T0 He NpOCTO HOBbLIM NPOAYKT. OTO HOBast
JIorvKa npoeKkTUPOBAHUA M SKCMlyaTaluMM CaHUTAPHbIX
30H. Kopfgescheit meHseT npasuna nrpsbl.



heating
solutions

BbicokoaddeKkTUBHbIE
ra3oBble MPEeMUKCHbIE KOT/1bl

60 - 2000 kBT
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FA30BbIE
TEPMOBJIOKHW

Trya HSrRO

CTANBHONR XAPAKTEP

OTonneHme MPOMBbLILUJIEHHbIX U CKNaaCKux 06'beKTOB
C NMPUMEHEHNEeM HaCTEeHHbIX ra3oBbix TepmobsiokoB TI'Y-HOR/-C

B COYETaHUW C CUCTEeMOU «TErJIbIv rnoJi»

Mpn oToNNEHUN KPYMHbLIX MPOMBbILLSIEHHbLIX U CKNaf-
CKMX MOMELLEHWI TPaaMUMOHHbIE MOAXOAbl, TakMe Kak
BO3MYLLUHOE OTOMJeHNEe C UCMOJIb30BaHMEM Kanopude-
POB I pagMaToOpHbIE CUCTEMbI, 3a4aCTYIO CTaNKMBaIOT-
cs ¢ npobnemoii HeapheKTMBHOro nporpesa padoueii
30Hbl. ITO CBA3AHO C HEOOXOAMMOCTbLIO 060rpeBa BCEro
06bEMa NoMeLLEeHNS [0 3HAYUTETbHOW BbICOThI MOTOJIKOB
(4 n 6onee MeTPOB), YTO HEN3OEXHO BEAET K TernonoTe-
psM 1 HeonpaBOaHHbIM 3aTpataM. Kpome Toro, MoHTax
Takmx cuctem TpebyeT NPOoKNaaKy pPa3BeTBIEHHbIX TPY-
60MNpPOBOAOB MO BHYTPEHHMM CTEHaM U KOHCTPYKLMAM
nepexkpbITUiA, 4TO BNEYET 3a cobOoi AOMNONHUTESNbHbIEe
Tpyao3aTpaTtbl U pacxodbl, 0COOEHHO MPU BbINOJIHEHUN
BbICOTHbIX paboT.

B kayecTBe anbTepHaTMBbLI Mpeasiaraeém KOMIekc-
Hoe pelleHne, codeTawllee B cebe npenmylLliecTsa Ha-
CTEeHHbIX ra3oBbix TepmobsiokoB TIY-HOPA-C n cuctem
OTOMMEHNS «TEMNbIM Non». [daHHbIA Noaxon NO3BONSET
KapaMHaJIbHO N3MEHUTb NOAX0A K OTOMJIEHMIO NPOMbILL-
JIEHHbIX N CKJIAACKMX 00bEKTOB, ob6ecneyrBas BbICOKYIO
3OPEKTUBHOCTb U CYLLLECTBEHHYIO SKOHOMMUIO.
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MpuHUMN paboTbl U NpeuMyLLEecTBa NpegJjiaraemMoro

pelwieHusa

OcHoBHas nages 3ako4aeTcs B co3aaHnm KomobopT-
HOr0 MUKPOKIMMaTa HeNoCPeACTBEHHO B paboyeit 30HE,
pPacnonNOXeEHHOM Ha BbICOTE A0 ABYX METPOB OT NOBEPX-
HOoCTM nona. Cuctema «TEnbli NoN» naeanbHO NOAXOANT
Ons aToi 3agayn, obecnedynBas paBHOMEPHbIN 1 MSAMKUIA
oborpeB CHM3y BBEPX. ITO UCKIIOYAET HEOOXOAMMOCTb
nporpesa Bcero o6bEémMa NOMELLEHUS A0 MOTOMKa, YTO
ABNSIETCHA KIIOYEBbIM (DAKTOPOM CHUXEHUS 3HEProno-
TpebneHus.

BMecTo TpagMuMOHHOW KOTENbHOW, 3aHMMaloLwen
3HaYMTENbHOE MPOCTPAHCTBO M TPEDYIOLLEN CIOXHOM
M  OOpOoroctosilern MHPPacTPYKTypbl, nNpeanaraercs
MCMNOJSIb30BaTb HACTEHHblE ra3oBble Tepmobnoku TIY-
HOPA-C. 3Tn KOMNakTHble YCTPOWCTBA, OCHALLEHHbIE
KOHAEHCALMOHHBIMWU KOTAaMW, MOHTUPYIOTCS HENOCpea-
CTBEHHO Ha BHELLHUX CTeHax 34aHuin. Takoe pasmelle-
HVE UMEET P HEOCMOPUMbIX MPENMYLLLECTB:

+ OTKa3 0T BHYTPEHHMX 1 HAPYXXHbIX TEMJIOBLIX CETEN.

+ CHwkeHue 3aTpaTt Ha aBToMmatndaunio. BctpoeHHas
aBTOMatmka Tepmobiokos TIY-HOPL-C He TpebyeT
YCTaHOBKM 0MNOJIHATENIbHOrO 060PYA0BaHNS 1
nprbopoB.

+ OddekTnBHOE NCNONL30BAHME NPOCTPAHCTBA.

+ OKOJIOrMYHOCTb M 3KOHOMWYHOCTbL Gnaroaaps

MPYMEHEHMIO KOHAEHCALMOHHbBIX TEXHOOMMIA.




dkoHoMu4yeckasa 3pPeKTUBHOCTb

MpakTnyeckme pacyeéTbl U OMNbIT NPUMEHEHUST MO-
Kas3blBalOT 3HAYUTESNIbHBIN 9KOHOMUYECKUN 3DPEKT OT
BHeApeHUs OaHHoW cucTtembl. Hanpumep, ona cknaga
nnowaabio 1500 kB.M. B Bonoroackoli obnactn cym-
MapHble KanuTasbHble 3aTpaTbl HA CUCTEMY TEMIOCHAa6-
XeHus «nog knoy» coctaBunn okono 1 950 000 pybneii.
Mpwn 3TOM, NO CpaBHEHWUIO C TPAAULMOHHBIMU PELLEHN-
MK, CHUXEHME KanuTasnbHblX 3aTpaT cocTtasuno 30%,
CHUXEeHMe aKCnayaTaLuMoHHbIX pacxoaoB - 25%.

Mpumep pacuéra gna cknaga 1500 m?2:

+ WcTouHnkn tennocHabxeHus TIY-HOPL-C (3 wr.):
450 000 pyo6.

+ «Ténnbi non» (Matepuanbl U MOHTaX):
1200 000 py6.

+ HapyxHbiit razonposoa: 300 000 py6.
MTtoro: 1 950 000 py6.

O™ undpbl HArNSAHO AEMOHCTPUPYIOT, YTO WMHBE-
CTULMM B [AHHYIO CUCTEMY OKYyMnalTCs 3HAYUTENbHO
ObiCTpeEEe, 4Y4EM MNpPM MUCMNONBb30BAHUN TPALULMNOHHbIX
noaxonos. CHMXeHWe kana3aTpaTt AOCTUraeTcs 3a CHET
YNPOLLEHNS MOHTaXHbIX paboT, oTkada OT AOPOrocTo-
ALWNX BHYTPEHHUX U HAPYXHbIX TEMIOBbLIX CETEN U UC-
nonb3oBaHMe Hegoporux Tepmobnokos TIrY-HOPA.
OkcnnyaTaunoHHbIE pacxo bl cokpalialoTcs bnaroaaps
BbICOKOW 3QHEProad@PeKTBHOCTN KOHOEHCALMOHHbIX
KOT/IOB 1 LlenieBoMy o6orpeBy paboyeit 30Hbl, YTO UC-
K/lo4aeT NoTepun Tenna Ha NPOrpeB HENCNoNb3yeMOro
00bEMA NOMeELLEHNS.

oT nponssoanTend
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TexHU4yeckme acnekTbl U MacWTabupyemocTb

HacTteHHble Tepmobnokn TIrY-HOL-C npeacrtas-
NA0T cOOOM KOMMNAaKTHbIE PELUEeHUs, KOTOpble JIerko
BMWCHLIBAIOTCS B apXUTEKTYPY 34aHus. VIx moaynbHas
KOHCTPYKLMSA M03BOSISET MacltabupoBatb CUCTEMY
OTOMNEHUs1 B 3aBUCUMOCTU OT Tpebyemol TennoBown
MOLLHOCTU M nfowann obbekta. Ons KPyrnHbIX Npo-
M3BOACTBEHHbLIX KOMMJIEKCOB BO3MOXHO NMPUMEHEHUE
HECKOJIbkMX TepMOOIOKOB, paboTalolmx B Kackaje,
4yTO 06ecneynBaeT BbICOKYIO HAAEXHOCTb U F’MOKOCTb B
yrnpaBneHNn TEMNOBLIM PEXMMOM. B>

N
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Cuctema «TENNbIM Nos» MOXET OblTb peanMsoBaHa C
MCMOJIb30BAaHNEM Pa3/INYHbIX TUNOB TPYO (nonuatune-
HOBblE, METa/NIONNAaCTUKOBLIE), afanTMPOBAHHbLIX MOA,
KOHKPETHbIE YC/IOBUS SKCIlyaTauumn 1 Harpy3ky Ha noJl.

Ha peann3oBaHHbIX 0O6bEKTax MPUMEHEHbI BbICO-
KOKQYEeCTBEHHbIE MONNITUIIEHOBbLIE TPYObl U DUTUHIK
komnaHum «METEPMAWM» - kpynHeiiero poccuiicko-
ro NPOU3BOAUTENS MOJSINSTUNEHOBbIX HAMOPHbLIX raso-
1 BOLOMNPOBOAHbLIX TPYO M 3/1EKTPOCBAPHbLIX GUTUHIOB
www.peterpipe.ru
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MpumeHeHne HacTeHHbIX Tepmobnokos TIY-HOPA-C
B COYETAHUMN C CUCTEMOWN «TEMMbIA NOM» SABASETCS WH-
HOBAUMWOHHBLIM U BbICOKOI(HEKTUBHBIM peLLEHNnEM Ons
OTOMNIEHNST CKNAACKUX U MPOU3BOACTBEHHbLIX 30aHUINA.
OTOT NOAX04 NO3BOASET HE TOJIbKO 3HAYUTESTbHO CHU-
31Tb KanuTaNbHble N 3KCMANyaTauMOHHbIE 3aTpaThbl, HO
1 co3[aTb ONTUMabHbIE YCNOBUS AN paboTbl Nepco-
Hana, obecneynBas KOMMOPTHbLIN MUKPOKIUMAT He-
nocpeacTBEHHO B paboyein 30He.

Ons nonyvyeHua 6onee nofpobHON MHGoOpMaLUK 1
VHAMBUAYAlbHBIX PACHETOB, a TakXe AJ19 03HAaKoOMe-
HUSA C MOSHbIM CAEKTPOM peLleHui, npepnaraembix
39KCKMO3UBHLIM ANCTPUBLI0TOPoM OO0 «ABUTOH» U
nponssoautenem OO0 «CesepHasa KomnaHus», Bbl
MOXeTe 00paTuUTbCs MO yKa3aHHbIM KOHTaKkTaM Ha
cante www.tgunord.ru nnu nepentm no QR-koay.




[aHUNOBCKMUM Xonn 3-4 UIOH A

Mocksa, yn. ybuHuHckas, a. 71
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AOKNaabl U pa3bdopbl OLLMOOK
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SMART EVO

[OEA GRAC TR
T B

AT VTIFARIERSAR
SALLATIH OT neoT

5 Heo4YeBUAHbIX BO3MOXHOCTEeM
undposoro cyétuymka Neptun:
noYyemMy BaXkHO 3arfiiHyTb B HACTPOMKN

Korpa viHxeHepbl co3paBanu cuctemy Neptun Smart
Evo, oHM 3anoxunmn B HEE yHuKanbHbI anropntMm ELP
(Early Leak Prediction), koTopbin ymeeT oTCnexmBaTb ABa
KPUTUYECKUX napamMeTpa: MUHMMaJbHbIN pacxos, (npe-
[aTenbCckue Kanau, paspylialowme Bawl AOM rogamu)
M MakCcuMasbHbI pacxopn (MrHoBeHHas kartactpoda B
BMOE NPOPBAHHON TPYObI).

HO BOT, YTO CaMO€ WHTepeCHoe: «3aBOACKUE» Ha-
CTPOWMKM 3TUX NApaMEeTPOB — 3TO NMLLb OTNPaBHas TO4YKA.
PazpaboTtunkm npenycMoTpenn BO3MOXHOCTb TrMOKoM
HACTPOWKM 3TUX NMPEAENOB B MOOUIIBHOM MPUTOXEHUN.
M nMeHHO 3aech OTKpbIBAOTCS Oe3rpaHnyHble BO3MOX-
HOCTM OJ19 KACTOMM3aLLMKM 3aLLUNTLI N0, Balll KOHKPETHbIN
0b6pas X13HU.

MHorune nokynarT CUCTEMY, MOOKIIOYAIOT 1 3a6bIBAOT
O Hen, Jaxe He Nogo3peBasi, YTO B cCMapTPOHE MOXHO
HACTPOUTb CHETUYMK ByKBaIbHO MO, BaLUM NPUBbLIYKA. Ja-
BanTe pa3bepéM NaTb CUTYaLNA, rae pyyHas HacTpolika
NMoOpOroB pacxoga npespaLLaeT 00bl4HYIO 3aLNTY B nae-
a/IbHOr0 NEePCOHAsIbHOro CTpaxa.

1. BonblOh akBapuyM: KaK He Nnosiy4yaTb JIOXKHYIO

TPEBOry KaXXAaylo Ho4Yb

e CuTtyaumsa: Bbl CHacTIMBLIM obnagateslb MOPCKOro
akBapuyma Ha 500 nutpoB. Cuctema xm3Heobecne-
YeHUs BKJIIOYAET MOLUHbIE MOMMbl, GUALTPbLI K, BO3-
MOXHO, CUCTEMY aBTOMaTMHYEeCKOWN AOANBKM BOAbI. 10
Ho4yam 06opyaoBaHMeE PaboTaeT LUKINYHO, N CHETUNK
duKCHpyeT perynsipHble CKavykn pacxoaa.

e MpoGnema: npu cTaHAAPTHbLIX HACTPOKAx cucTema
MOXET MPUHATbL PaboTy NOMMbI 32 MUKPOYTEUKY U Ka-
XAYK HOYb CnaTh BaM TPEBOXHbIE YBEAOMIIEHUS.
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ApTém KazapuH, pykoBoguTesib npogyKkToBOro
HarnpaBnieHus «HentyH» koMmrnaHum « Ternaookc»

PelweHune: 3axoauTte B npunoxeHve Smart Life n Ha-
XOOMTEe pasfesn HaCTPOWMKM MUHMMANIbHOro rnopora
pacxona. Bol MOXxeTe cnerka noBbICUTb YYBCTBUTESb-
HOCTb, 4TOObI cUCTEMA «HE 3amevana» paboTy aksa-
PUYMHOro 060py0BaHuUS.

lFne 3To Nnones3Ho: BnaaesnbLaM akBapuymMoB, CUCTEM
KanesbHOro NoaMBa PacTEHUN, LUPKYASLMOHHbBIX Ha-
COCOB OTOIMJIEHUS.

2. MowHas Tponuyeckas gylwesasi cuctema

CuTtyauumsa: y Bac yCTaHOB/IEHa MOLLHasA aylleBasi CU-
cTemMa C TPONMMYECKUM AyLleM, KoTopas pacxoayet 25
JINTPOB B MUHYTY.

MpoGnema: 3aBOACKON MOPOr MakCMMaslbHOro pac-
xopa (06bi4HO okono 20-30 n/MUH) HACTPOeH Ha
CpPeOHeCTaTUCTUYECKYIOD KBapTupy. Baw nobumebii
Tponuyecknii oy 6yaeT NOCTOSAHHO BOCNPMHNMATBLCS
CUCTEMOW Kak «NpopbIB TPYObI», 1 Boga byneT nepe-
KpbIBaTbCs B CaMbll HEMOAXOAALWMA MOMEHT.
PewueHune: B NpUIoXeHNN Bbl MOXETE YBEJINYUTL MO-
pPOr MakCMMasibHOro pacxoga. dKCnepuMeHTasbHbIM
NyTEM BKJIIOYUTE OyLU HA MOJIHYK MOLLHOCTb, MOCMO-
TpUTE B CTAaTUCTMKE NMPUIIOXEHUS, CKOJIbKO NIMTPOB B
MWHYTY NpOMyckaeT Balla Nnerka, N ycTaHOBUTE 3TO
3HayYeHne ¢ He6OoNbLUNM 3anacoM.

Foe 3To nones3Ho: NobuTensaM MOLLHOro AyLia, Bna-
[enbluam cTapbiX CTUpPasbHbIX MalUWH, CUCTEM aBTO-
MaTUYECKOro NOMBa ra3oHa.



3. ,D,aqa BbIXOOHOroO AHA: NOAroTOBKa K aMMHEMYy
Ce30Hy

Cutyauus: Bbl NpuesxaeTe Ha Aady TOJbKO MO Bbl-
XOOHbIM. 3MMOW OOM CTOUT 6€3 OTOMNNEeHUs, BOAyY Bbl
nepeKkpbIBaeTe U CNMBAETE U3 CUCTEMBbI.

MpoGnema: ecnu Bbl 3abblIM NEpPekpbiTb KpaH U
CNUTb BOAy, @ MOPO3 yaapwi, TpyObl MOMYT JIOMHYTb.
OO6bI4HasA cucTeMa 3almnThbl OT NPOTeYek 6ecrnonesHa,
MOTOMY YTO KpaHbl MEPEKPLITLI, 4ATYMKN CyxXne, a Boaa
3amep3aeT BHYTpU Tpyo.

PewieHue: nepes oTbe340M Bbl MOXETE B NMPUSIOXe-
HUM aKTMBUPOBATb «PEXUM OXPaHbl» C MOHMKEHHbIMU
noporamun. Hanpumep, yCTaHOBUTb MakKCUMAJIbHYIO
YYBCTBUTENIbHOCTb K MUKpopacxony. Ecnu BHyTpu
TpyObl Ha4yHET 00Opal30oBbiBaTbCA neasHast npooka,
co34aBasi MUKPOTPELLMHY, 4Yepe3 KOTOPYK HAYHET
COYNTLCH BOAA NPW OTTanBaHUM, CUCTEMA 3TO 3aduK-
CcupyeT eLwé A0 Ballero npuesna v npuLLneT CurHar.
Wnun, ecnu Bbl Cly4ariHO OCTaBWUIM OTKPbLITbIM KPaH Ha
ynvue, 4epes KOTOPbIN BOAA TOHKOW CTPYMKOM yXOaUT
B FPYHT — CHETYMK STO YBUONT Y COOOLLUT BaM.

Foe 31O MonesHo: BNagesblLlaM CEe30HHOW Hensu-
XUMOCTHU, Ay, 3aropoHbIX LOMOB C HEMOCTOAHHbLIM
NMPOXWUBAHNEM.

4. Oaya c 6acceiiHOM.
OTYET 0 3aN0IHEHUU EMKOCTHN

CuTtyauus: neTo, Xapa, Bbl Ha Aaye 1 peLumnm Hamnosn-
HUTb KapKacHbIn 6acceriH ana neten. Mpouecc oon-
A — HY>XKHO 3annTb Napy KyboB BoAbl. Bbl BkouaeTe
LaHr U 3aHMMaeTeCb CBOMMW AeflaMun: rpsiokamu,
LaLLnbikamMuy Uan NPOCTO OTAbIXaeTe B raMake.
MpoGnema: ecnn ocTaBUTb CUCTEMY B CTaHOapT-
HOM pexuMe, OHa YBUAUT ANUTENbHbIA pacxon BoAbl
(Hanpumep, 20-30 NMMTPOB B MUHYTY HA MPOTSXEHUN
yaca) 1 peLuunT, 4To y Bac npopsasno Tpyby. KpaHbl ne-
pekpotoTcs, 6acceliH 0OCTaHeTCs NyCThbIM, a Bbl OyaeTe
HeJoyMeBaTb, NOYEMY BOAA OTKAOHYMNACh.
PeweHune: B HacTponkax NPUNIOXEHUS BPEMEH-
HO U3MEHUTE peakLumio CUCTEMbI Ha NpPeBbILLEeHNEe
nopora pacxopa. BmecTo KOMaHAbl «nepekpbiTb
KpaHbl» Bbl BbIOEPUTE OMUMUIO «TOJIbKO yBEAOMIIE-
Hne». bonee TOro, Bol MOXeETE YCTAaHOBUTb HYXXHbIN
06BbEM BOAbl, Hanpumep, 2000 nnuTpoB, 1 cuctema
npuWwnéeT Bam push-ysegomnexue.

Y710 nonyyaeT nonb3oBaTesib: Bbl CMIOKOMHO 3aHU-
MaeTeCb CBOMMU Aenamu, He Beras kaxable 5 MUHyT
npoBepsaTb ypoBeHb BOoAbl. CucTema paboTaeT kak
YMHbIA TanMep 1 CYETYMK. A KOraa BoAa AOCTUTHET
3aaHHOr0 06bEMA, Bbl MOSYYNUTE CUMHAN U CMOXETE
BOBPEMS MEPEKPDLIThH LLMAHI BPYYHYIO.

Foe 3TOo nNone3Ho: Mnpu HanonHeHMn OacCenHoB,
6onbLUMx 6oYek ons NonvBa, EMKOCTEN Ans Aylla Ha
[ade, Npu 3aiMBKe BOAbl B CUCTEMY OTOMJIEHUS NOCNe
peMoHTa.

oT nponssoanTend

5. locTu Ha ponruii cpok

Cutyaums: K Bam npuexana wymMmHas KOMMaHus gpy-
3e UM poACTBEHHMKM C OeTbMWU Ha Hepeno. [ocTu
BeayT cebs He Tak, Kak Bbl: MOTYT NOA0NTY NPYHMMATb
nyw, 6anoBaTbCs C BOAOW, CNy4aliHO OCTaBUTb OTKPbI-
ThlIli KPaH.

MpoGnema: netn, urpas, MoryT BKIIOYUTb U BbIKIO-
4nTb Boay 20 pas 3a yac — cUCTeEMa MOXET BOCMpPU-
HSATb 9TO 32 HECTAOUNBHOCTb UM MUKPOMPOTEYKkM. A
€ecnn roctb 3abyneT BbIKIOYUTL BOAY, YBEOOMIEHNE
npuaéT Bam, HO ycreeTe Nn Bbl fobexaTtb 40 BAaHHON?
PelwueHune: B NpnnoXeHN MOXHO BPEMEHHO (Ha He-
CKOJIbKO AHEN) CHN3UTb YyBCTBUTENBHOCTb CUCTEMBI K
KPaTKOBPEMEHHbIM BK/IIOYEHUSIM MO0, HA0OOPOT, ak-
TMBMPOBATbL BONEE CTPOrniA KOHTPOJIb 32 MakCcUMaslb-
HbIM pacxonoM, ecnn Bbl BOUTECH, YTO OETU MOryT
YCTPOUTb NOTOM. A MOXHO HAaCTPOUTb CLIEHAPUIA, NMpn
KOTOPOM cucTemMa ByaeT He NepekpbiBaTb BOAY MIHO-
BEHHO MPY KaXO0M «4Mxe», a CHa4ana npucbiiatb Bam
npenynpexaeHne, 4Tobbl Bbl MOIMW CpearMpoBatb
JINYHO.

lFoe @10 Nnones3Ho: BO BPEMS ASINTENbHbIX 3aCTOUN,
MacCCOBbIX AOMALUHUX MEepOonpuaATUin, npuesga ro-
CTen, 0eTCKNUX NPa3aHMKOB.

uTor
[naBHOE OTKPbITUE, KOTOPOE AEeNaloT 4JIs]
cebs rnosb3oBaresv Neptun Smart Evo, —
3TO TO, 4YTO cucTemMa He sBJISeTCcs XKECTKO
3arnporpaMmMmnpoBaHHbIM POOOTOM. 3TO
WHTEJI/IEKTYasIbHbIM MOMOLLHUK, KOTOPbIA MOXET U
J0JIKEH MOACTPanBaTbCs o4 Balll PUTM XUIHU.
BO3MOXHOCTb MEHSITb MPeAesibHbIe 3Ha4YEeHSs
W TUN peakumy (NepekpbITb Uv MPOCTO
rpeanynpeanTs) B NPUIoXeHuy rnpespaLlaet
3aLUNTY OT MPOTEYEK U3 «KOPOOOYHOIr O MNPOAYKTa»
B 9KCKJIO3UBHOE OXPaHHO-UHPOPMAaLNOHHOE
peLueHne, 3aTO4eHHOE o4 0CO6eHHOCTU NMEHHO
Ballero gomMa, Balivi npuBbIHYKN 1 Ballly TEXHUKY.
lMotparsTe 15 MUHYT Ha 3y4eHne HacTPoeK
TIPUNJ1I0>XXKeHWS — U Bbl HAy4UTe CBOKO CUCTEeMY He
rpPOoCTO 3alunLLaThb 4OM, & MOHUMATb €ro Tak
)Ke XOPOLLIO, Kak Bbl camu, v Aaxe rnomorarb B
XO3SIVICTBEHHbIX [1€/1aX. |
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MouwiHasa KpbilWHaA KOTesibHaY
c kotnamu ELCO pna Pyoneso BusHec MNapk

ELCO siBnsieTcs oAHUM U3 BEAYLLNX
npou3BoaUTENEVi KOT/IOB [1/151 KPbILLHbBIX KOTE/IbHBbIX,
npeanarasi 060pynoBaHNE C YHNKaIbHOM
KOHCTPpYKUmnen. B npoluiom rogy Ha 6ase KoT/108
ELCO 6b111 peann3oBaH 04epeHOVi 3HaKOBbI
NPoeKT — koTesibHasi Pybneso busHec lNapk.

Pybneso BuaHec lMapk — 3TO HOBbIA BU3HEC-LEHTP
Knacca A, KOTOpbIli pacnonaraetca Ha 3anage MoCKBbI
Ha nepecevyeHnmn MKAZL n HoBOpMXCKOro wocce un cen-
yac HaxoOWTCH Ha 3aBepLlualoLler cTagum CTPoUTenNb-
ctBa. B 2025 roay a10T 00bEKT cTan nobeamntenem npe-
Mum Move Realty Awards B HOMUHaumm “Jly4iimnin npoekT

Ana nHBecTuunnm:.
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Komnnekc obuiei nnowaabto 6onee 105 000 m? co-
CTOUT U3 ABYX 12-3TaxHbIX BalleH C NaHOpPaMHbIM OCTe-
KNeHneMm, 00beAMHEHHbIX MPOCTOPHbLIM rpaHa-10606um
C OeBAaTUMeTpoBbiMU noTosikamu. OducHble 610kM C
60/blWNM AManaszoHoM nJowagen n cBobogHoW nna-
HUpoBKOW 3aHnMaloT 62 000 M2, BU3HecC-LeHTp nMmeet
60/1bLLION NOA3EMHbI TPEXYPOBHEBLIM NapkuHIr Ha 750
MalumMHomMecT. Ha nepBom aTaxe 6U3HeC-LEeHTpa pacno-
noxutca Toproeaga ranepes Ha 10 000 m? ¢ maraauHamm
1 pecTtopaHamu. Takxke ons pe3anaeHToB OyaeT opraHun-
30BaH CNOPTUBHbIN knactep. MoMmmnmo aToro, obe GaluHn
BKJIIOYAIOT YaCTHblE Teppachl, Ha KOTOPbIX MOXHO opra-
HM30BaTb 30HbI OTAbIXA /151 COTPYAHNKOB.

Ona  TennocHabXeHusi 9TOro COBPEMEHHOro 6K3-
Hec-LeHTpa Obiin BblOpaHbl BbICOKOTEXHOIOMMYHbIE KOT-
nbl ELCO TRIGON XXL. Komnanuen “lNMpomMUHxeHepuHr”
13 Maxaukanbl ayis Pyéneso busHec MNapk Obina n3rotos-
NieHa v nocTaeneHa 6,104HO-MOAy IbHas KOTeNbHas!, a Tak-
e BbIMOJSIHEHbI MYCKO-Hanago4Hble paboThl. B kOoTenbHO
ycTaHoBeHo wecTb koTnoB TRIGON XXL SE 1700.



Kotnbl ELCO cTtann naeanbHbiM BbIGOPOM A8 9TOro
npoekta. B nuHeirike TRIGON XXL npeactaBnieHbl 0HU
M3 CaMbIX MOLLHbIX KOTMOB AJIS KPbIWHbIX KOTEsbHbIX,
OOCTYMHbIX Ha pbiHKe, 4To no3eonsieT ELCO npepnaratb
peleHns aas nogobHbIX 06bLEKTOB C 60JbLLIOW TEMIOBOM
Harpy3koin. B 6104HO-MOAYNIbHOM KOTENbHOW pacnosio-
XeHbl KOT/bl C HEOOXOANUMbIMWN 3NeMeHTaMn 0OBA3KN,
a TenjoBOW MYyHKT pasMeléH B noapasne. ns obecne-
yeHnss Tpebyemoro AaBfeHus rasa nepepg Kotnamum ra-

oT nponssoanTend

TRIGON XXL Takxe nmetoT Moay/1bHYI0 KOHCTPYKLIMIO,
03BOJISIOLLYI0 Pa3bupaTb Ternsio0OMeHHUK Ha
HEeCKOJIbko 6J10KOB, 4TO BaXHO [1/151 KOT/IOB, KOTOPbIE
YCTaHaB/INBAIOTCS B KDbILLIHbIX KOTEJIbHbIX, TaK Kak
270 obecrne4ynBaeT yaobCTBO PEMOHTA U 3aMEHbI
060pynoBaHus B YC/I0BUSIX OFPaHU4YeHHOro A4oCTyrna.

30PEryNATOPHbIA MYHKT YCTAHOB/IEH Ha Kpbilwe BO6N3N
KOTEeNbHON, a No ¢pacaay 34aHNSA K HEMY NPOSIOXKEH raso-
npoBoA4 cpeaHero naBneHns.

lMpwn cBoevi 6osbLuovi mowHocTn TRIGON XXL
rOJIHOCTbIO COOTBETCTBYET BCEM TPEOOBAHUNSIM

K KOT/1aM /151 KDbILLIHbIX KOTEJIbHbIX, KOTOPbIE
rpuBOASITCS B aKTyaslbHOM CBOAE NpaBuJ
Crl1373.1325800.2018 “VicToYHMKMN TErnnocHabXeHusl
aBTOHOMHbIE. NpaBunia npoekTupoBaHus”.

Kotnbl TRIGON XXL npounsBoaaTcs Ha 3aBoae ELCO B
AnbbadnHa, Utannsa. B nuHenke npeactasnieHbl Moaenm
C nponseoauTenbHOCTbLIO 0T 650 Ao 2000 kBT. LUTaTHan
aBTOMaTMKa No3BosseT 06beanHUTb A0 16 KoTnoB AN
cornacoBaHHoOlM paboTbl B Kackage C aBTOMAaTU4eCKOM
poTaumein nopsiaka BKIOHEeHMS!.

Mpwn ceoen 6onbLion MmowHocTn TRIGON XXL nonHo-
CTblO COOTBETCTBYET BCEM TPEOOBAHUSAM K KOT/IAaM Afsl
KPBILHBIX KOTENbHbIX, KOTOPbIE MPUBOAATCS B akTyasb-
Hom cBoge npasun CIM 373.1325800.2018 “UcTOUHMKM
TensocHabXeHNs1 aBTOHOMHbIE. paBuna NpoekTnposa-
HMS”. Bo-nepBbiX, AaHHbIE KOT/bl UMEKT BOAOTPYOHYIO
KOHCTPYKLMIO C MasibiM 06bEMOM BOAbI, HTO 0Oecne4vmBa-
€T HeBONbLUON HAarpy304HbIli BEC B 3aMOIHEHHOM COCTO-
aHuK. bnarogaps 3ToMy KOT/bl MOXHO YCTaHaBNMBATb HA
Kpbllle 6e3 AOMOMHUTENBHOIO YCUMNEHUS KOHCTPYKLUUK
3paHua. Kpome atoro, kotnbl ELCO nmeoT oCTaTouyHOo
KOMMaKTHbIE pa3Mepbl, 4TO AenaeT BO3MOXHbIM UX yCTa-
HOBKY B KOTEJIbHbIX C HEOObLLIOW MA0LaAbIO.

TRIGON XXL Takxe MMeloT MOAYNbHYK KOHCTPYKLMIO,
NMO3BOJIAIOLLYIO pa3bupaTtb TENNO00OMEHHNK HA HECKOJIb-
KO ONOKOB, YTO BaXHO AJI KOT/IOB, KOTOpbIE YCTaHaB-
NINBAIOTCH B KPbILLHBLIX KOTENIbHbIX, TaK Kak 9T0 obecne-
ynBaeT yoobCTBO PEMOHTA U 3aMeHbl 000PYAOBAHUS B
YCNOBMSIX OFPaHMYEHHOro AoCcTyna. P
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B kotnax TRIGON XXL SE TennooOMeHHVK COCTOMUT
13 TPEX cekuunin. B BepxHeNM 4acTu pacnonaraetcs cek-
LS BOOOOXNIaXAaeMOW ropenku, Kotopas O4HOBPEMEH-
HO SIBNIIETCH YacTbio TennoobMeHHuka. TennoHocuTenb
npoxoouT no Tpybam ropesiky, 4TOo MNO3BONSET OTO-
OpaTb AOMNONHUTENBHOE TEMO U CHU3UTbL TEMNEPATYPY
dakena. 10 pelleHne obecneymBaeT KpariHe HU3KUI
YPOBEHb BpeHbIX BbIOPOCOB OKCMAOB a3oTa. o noka-
3atenamMm BbibpocoB NOx kotnbl ELCO cooTBeTCTBYIOT
Hannyywemy 6 knaccy. BTopas cekumsa TennoobMeHHu-
ka TRIGON XXL coctouT 13 rmaakux Tpy6. B aToit 30He
ObIMOBbIE radbl eLLE NoAaepXMBAOTCS NPU OCTAaTOYHO
BbICOKOI TeMnepartype, 4ToObl CHU3UTb HEMOJIHOTY Cro-
paHus 1 Bbibpockl CO. HuxHSA cekums TennoodbMeHHMKa
N3roToB/ieHa N3 OPeOpPEHHbIX TPyD, U 34eChb AbIMOBbLIE
rasbl yXKe MakCMMasnbHO OXJ1aXAal0Tcs, a Npyu 4OCTaTou-
HO HM3KOW TemnepaType B 06paTHOM NNMHUN KOHLAEHCU-
pYIOTCS, 4TO NO3BONSET AOMNONIHUTENIBHO YTUIM3NPOBATb
CKpbITylO TennoTy. bnarogaps nogo6HOM KOHCTPYKLUMM
cobcTBeHHOW pa3paboTku B koTnax ELCO pocturaetcs
BblcOKast aPpDEKTUBHOCTb N HU3KNIN YPOBEHb BPEOHbIX
BbIOPOCOB, KOTOPLI/ C 3anacoM COOTBETCTBYET CaMbIM
CTPOrMM €eBpoOnencknm cTaHpapTam. lNepenoBbie no-
KazaTenn 3HeproaddEeKTUBHOCTN U 3IKONOTMYHOCTU
MOSIHOCTbIO COOTBETCTBYIOT KOHLEMLMN COBPEMEHHOIO
Ou3Hec-ueHTpa A knacca.

[na Taknx npoekToB kak Pybneso BuaHec Mapk Tak-
Xe KpariHe BaxeH KOMPOpPT pe3naeHTOB U B YaCTHOCTU
OTCYTCTBME MOCTOPOHHMX LUYMOB OT paboTaloLEero UH-
eHepHoro ob6opyaoBaHus. Kotnbl TRIGON XXL wnme-
10T BCTPOEHHYIO FOPEIKY C MOJSIHbIM MPeaBapUTEsNbHbIM
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CMeLUMBaHMEM rasa 1 Bo3ayxa W KOPOTKMM pacnpene-
NEHHbIM pakenoM. 9T1a TexHoNorms obecneynBaeT HYpes-
BblYalHO TUXyto paboTy koTnoB. Kpome atoro, B TRIGON
XXL npenycMoTpuUTeNbHO MCMOMb3YIOTCS HOXKM C BUOPO-
ornopamu, KOTopble NMpenoTBpaLlaioT nepepadvy Bmbpa-
LA Ha KOHCTPYKLUMIO 30aHUS.

Eweé ogHow kntoyeBot 0COOEHHOCTbIO BCEX KOT/IOB
ELCO gBnsieTca BbiCOYaANLLMIA YPOBEHb HAOEXHOCTH,
obecnevymBaloLMIACA UCMONb30BaHNEM TeNnIo00OMeH-
HUKa Cc TpybOkaMu U3 HepxaBeloleln ctanm. IToT Ma-
Tepnan obnagaeT NMPeBOCXOLHOW YCTOMYMBOCTBIO K
KOPPO3U1M CO CTOPOHbI TEMSIOHOCUTENS U MOXET pabo-
TaTb B LULMPOKOM Anana3oHe pH. Hepxagetouias ctanb
TakXe He NMoABepXeHa Koppo3un Noa BO3AENCTBUEM
KOHAEeHcaTa AbIMOBbIX Fra30B, MO3TOMY Ha HapPYy>XHOM
MOBEPXHOCTU TennoobMeHHUKa He MPOoUCXOoOUT Ha-
KOMMEHNS OTNIOXKEHUN, KOTOpble MPensaTCcTBYIOT Te-
nnonepepaye. bnarogaps aToMy KOHAEHCaLMOHHbIE
KOTNbl C TENTOOOMEHHNKOM N3 HEpXXaBeloLWen cTanum
COXPaHSIOT BbICOKUIA ypoBeHb 3HDEKTUBHOCTU Ha
BCEM MNepuofe 3kcnayaTauum n npouie B TexHude-
CKOM 006CnyXMBaHUK, Tak Kak He TPebyYIoT perynsipHom
OYUCTKWN OT OT/IOXKEHWUA.

Bce aT1 npenmMyLecTBa cnoco6CcTBOBaIM BbIOOPY KOT-
nos TRIGON XXL SE B ka4yecTBe UCTO4YHMKA TEMNIOCHA0-
XeHus Pybneso BusHec Mapk. C cymmapHoin npousBo-
ONTENbHOCTLIO KOT10B 9,9 MBT 3TOT 06BbEKT cTan ogHom
13 CaMblX MOLLHbIX KPbILIHbLIX KOTeNbHbIX B Poccun 1 no-
MOJIHWI CMIUCOK MHTEPECHbIX NpoekToB ELCO.

Cnepute 3a npoektamu 1 HoBocTamm ELCO Ha caite
elco.net.rum
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RADENA — rapMoOHug TernJia u TeXHONorum

Panaunaropbl B cuctemax OTorjieHusi urparoT O4HY 13 KJITOYEBbLIX POJIEN U, KakK rpasBuJio,
MUMEHHO OHM OTBETCTBEHHbI 3a TErJI0 B BaLLEM AOME Win KBapTupe. YTo xe sBrsetcsi
orpeaensoLmnM rpu Bbibope paamaTopoB? BaxHyo posib NrpartoT HEe TOJIbKO BHELLHWIA
BUL, CTOUMOCTb, HO U TEXHUYECKMNE, a TakXe IKCrJlyaTtaLnOHHbIE XapakTepucTUKu
npubopa. [aneko He Kaxablvi paanaTop BblAEPXUT yCI0BUS PabO0Tbl B POCCUCKUX CETSX

LeHTPpaslbHOro OToriJyieHus.

CoBpeMeHHbIN pbIHOK npepJiaraeT notpebutento oo-
BOJIbHO LUMPOKMIA BbIOOP aNtOMUHUEBLIX U BUMeTann-
yeckux pagmatopoB. Cpean 3TOoro MHoroo6pasus no-
CTOMHOE MECTO 3aHMUMAaIOT CEKLMOHHbIE aNtOMUHUEBLIE
n bumetannuyeckne paamatopbl RADENA. Pagmartopsbl
3KCK/IIO3MBHO MOCTaBASIOTCS HA POCCUNCKUA  PbIHOK
KOMMaHunen «AnbtepnnacT», NPON3BOAMUTENIEM U MOCTaB-
LMKOM KOMIMIEKTYIOWMX ASI1 CUCTEM BOAOCHAGXEeHUs,
OTOMNEHNS U KaHaNu3aumn.

RADENA — 3T0 antoMuHMEBbLIE N BUMETANNNYECKM-
epagmaTopsbl, KOTopble pa3paboTaHbl B COOTBETCTBUM C
eBponenckMmMm cTaHgapTamMm 1 ¢ yY4ETOM 0COBEHHOCTEN
POCCUNCKNX CUCTEM OTOMSIEHNS.

Pannatopbl RADENA yxe 6onee 15 net npeacraBnieHsbl
Ha POCCUICKOM pPbIHKE, 3a 9TO BPEMS OHWM Nokasanu oT-
JNYHbIE 3KCMJlyaTauMOHHbIE XapakTepuUCTUKK, a npoBe-
OEHHbIE UCMbITaHUS A0Ka3aniu 3asiB/EHHbIE TEXHUYECKME
XapakTePUCTUKN N NPOYHOCTb paanatopos RADENA.

OneraHTHbI BHELUHWUI BUA, 1 BbICOKOE Ka4yecTBO obpa-
©0TKM NOBEPXHOCTU NO3BONSAOT paamaTopam NpekpacHo
BNUCbIBATbCS B N06OM MHTEepbep. CTuUNbHble GOPMBI,
co3faHHble pa3paboTynkamMm nog, BAINSHUEM MOCNeOHUX
TEHOEHUMI COBPEMEHHOIO AM3anHa, peann3oBaHbl Ans
obecrneyeHnss MakCcMmanbHOro komgopTa B IOME.
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Papnatopbl RADENA co3pgatoT ocobbliii U NPUATHBIN
MUKPOKIMMAT B Aome. OnTumanbHas popma BHyTpeHHe-
ro cevyeHust CeKL MM, MHOXECTBO KOHBEKLMOHHbIX pEbep,
MEXCEeKLMOHHbIE MPOCTPaHCTBA — BCE 9TO CNOCOOCTBYET
addekTUBHOMY TEen0obMeHy 1 TennooTaade. B kopoT-
KN NPOMEXYTOK BPEMEHWN B MOMELLEHNN OOCTUraeTcs
noeanbHas TemnepaTtypa B COOTBETCTBUM C UHOVBUAOY-
anbHbIMW MOTPEBHOCTAMU YenioBeka U OOHOBPEMEHHO
obecneynBaeTcs 9KOHOMUS SHEPreTUYECKNX PECYPCOB.

Cekuumn pagmatopa RADENA wmarotaBnuBarTcs u3
crneyvanbHOro astoMUHMEBOrO CrsjiaBa MeTOAOM JINTbS
nopn nasneHvem 10 MMa npu temnepatype 1200°C.Tex-
HOJIOrMS NPOM3BOACTBA N NUTbeBasd GopmMa NO3BONAIOT
MMETb OAMH CBApPOYHbIM LWOB MO OHULLY CEKLMWU, Npu
BbINOSIHEHNN KOTOPOr0 UCNONb3YEeTCs aBToMaTuyeckas
KOHTaKTHasi cBapka B cpene MHEePTHOro rasa.YTosLwEH-
Hble CTEHKM BEPTUKANIbHOIO KaHana no TEMJOHOCUTENO
1 FOPU30HTaIbHbIX KOJIJIEKTOPOB CEKLMWN, ONTUMasbHOEe
COOTHOLUEHNE OVAMETPOB OBa/IbHOrO CEYEHUs BEPTU-
KanbHOro kaHasna, obecne4ymBaloT BbICOKME MPOYHOCT-
Hble kayecTBa pagmatopa RADENA.

Bce cekumn wnMmeloT LWeCcTupsaHoe BepTukanibHoe
opebpeHne, onpegensiollee reoMeTpuio kKaHaloB W
CnocoOCTBYIOLIEE BbICOKOMY TernjiooObMeHy paamatopa



B KOHBEKTMBHOM MOTOKEe HarpeBaemoro Bo3ayxa. KoH-
BEKTUBHas COCTaBfsilollas TernjoobMeHa paauatopa
npeobnagaeTt Hafg Ny4ncTon, obecrneynmBaeT TEMOBYIO
3aBecy OT MPOHUKHOBEHWS XO0QHOr0 BO34yXa, OBUXY-
Lerocs OoT OKHa, U TeM caMbiM CO30aET KOMPOPTHbIE
yCNoBUS Mo BceMy 06bEMY OTarnIMBaeMOoro nomMeLL,eHus.

Bblcokasi TensionpoBOAHOCTb aflOMUHUEBOrO CryiaBa
1 HeBONbLLOM 0OBEM TEMIOHOCUTENS B CEKLMM XapakTe-
pU3yoT Manyio MHepPUNOHHOCTL pagnatopa RADENA, 4To
BECbMa BaXXHO NPU PErynMpoBaHnUM TEMIOBOro NoToka B
oTanavMBaemMoM NoMeLLEeHNN, 0OCOOEHHO NPU OCHALLEHMN
CUCTEeMbI OTOMJIEHNS TepMOCTaTamMu.

Bumetannunyeckme pagmatopsl RADENA bimetall no-
JIY4MnM LIMPOKOE pacrnpocTpaHeHne B Poccuun mn 3ape-
KOMeHOoBanm cebs kak HagéXHble NPMOoPbLI OTOMIEHUS.
JaHHbI TN paamMaTopoB yAa4YHO CoBMeLLaeT A0CTOUH-
CTBa CTa/lbHbIX TPyO4YaTbIX PaaMaTopoB MO MPOYHOCTU U
aNlOMUHWEBbIX PaaMaToOpPOB MO An3aliHy 1 TeniooTaaqe.

YHuBepcanbHble  GuMeTasinyeckme  paguaTopsbl
RADENA bimetall ncnonb3ytoTtcs kKak B aBTOHOMHbIX CU-
cTemMax OTOMJIEHUSI Masio3TaXHOW 3aCTPOliKM, Tak U B
BbICOTHbIX 34AHUSIX C LLEHTPaNIM30BaHHbIM OTOMJIEHMEM.
BHyTpeHHS1 4acTb cekumm pagmaTtopa COCTOUT 13 Bep-
TUKaNIbHOW M TOPU30HTaNIbHbIX CTaslbHbIX TPYD, coeau-
HEHHbIX C BbICOKOW TOYHOCTbIO aBTOMaTUYECKOM CBapPKOM
B cpene aproHa.CranbHOWM kapkac 6uMeTansimieckoro
paamartopa 3ak/toyYéH B 0060/104KY M3 BbICOKOMPOYHOIO
aNIOMUHNEBOr0 cryiaBa MeTOA0M NINTbS MO AaBNIEHUEM.

CranbHble KONEKTopbl OGMMETaNIMYECKOro paamarto-
pa RADENA bimetall ncknioyatoT KOHTakT TenjioHoOCUTens ¢
AJIIOMUHUEBLIM KOPMYCOM, 06ECrneymBaloT BbICOKYH KOPPO-
3UNHYIO CTOMKOCTb, MakCUMaJsIbHYIO MPOYHOCTb U ASINTESb-
HbliA CPOK akcryaTaummn. ANOMUHWIA, 0BNaaatoLLIMA UCKITIO-
YUTENBHOW TEMNONPOBOAHOCTLIO, ONTUMasIbHOE OpebpeHmne
CeKLMM paavaTopa, No3BOSISIeT AOCTMYb BbICOKMX MoKa3aTe-
Nlei TennooTaaym, yMeHbLIAET MHEPTHOCTL Nprbopa.

HapyXHoe nokpbiTVe paamMaTopoB BbINOJIHEHO CO-
rmacHo eBponenckum TpeboBaHUAM MO 3KOOTUU U
6e3onacHo ang notpebuTenen, He BblAENSeT BPeaHbIX
BELL,ECTB Npu aKcnayatauum.

BakHbiIM MOMEHTOM B BbIGOPE OTONUTENBHOMO Npubopa
ABNSIETCA TENoOTAaYa cekumm pagvaTopa. TennooTaaya,
6€e3yC/I0BHO, OTNINYAETCS Y pa3HbIX MOAENe paanaTopoB
1 3aBUCUT Npexae Bcero oT Beca, dopmbl 1 nnowaamn. K
coxaneHuto, 6opbba 3a KmeHTa npmeesna K ToMy, 4To MHO-
rve (He TOJbKO KUTaMcKue, HO Takke POCCUIMCKMEe N eBPO-
nemnckne) NPoOM3BOANTENM CTaNN 3aBbilLaTb B AOKYMEHTaX
napamMeTpbl TENIOOTAAYM pagvarTopa.

Tennootgaya paamatopoB RADENA nogkpenneHa
[AHHbIMKW NPOTOKOJIOB UCMbITAHWI, @ HAAEXHOCTb - Ofbl-
TOM, NPOPECCHNOHANN3MOM, BLICOKMM CPOKOM 3Kcrya-
TauMn 1 KOHTPOJIEM KayecTBa.

KomnaHus Anbtepnnact npenoctaBnsaeT rapaHTuii-
Hble 06s3aTenbCcTBa B TedeHre 10 neT Ha antoMUHUEBbIE
npubopbl 1 15 neT Ha GumeTananyeckme paamaTopsbi.

Ha kaxaom pagmatope NpuUcyTCTBYET MapKMpoOBKa,
roe ykasblBaeTcsi NpoM3BOaUTENb, MOAESNb, MOHTaXHas
BblCOTa M rof4, MPOM3BOACTBA.

MogpenbHblli  psg  GuMeTananyeckmx paguaTopoB
RADENA npenctaBneH moaensMmm ¢ 60KOBbIM MOAKIIO-
yeHmnem - CS500, CS350, CS200, CS150 1 HUXHUM noa-
kntoyeHmem - VC500 n VC350, antoMrHmneBble paamnaTo-
pbl C MOHTaXxHO BbicoTon 350 1 500 MM, a Takxe AmM3aiiH
monenb RADENA GOLD.

B 2025 rogy komnaHus AnbTepniacT BbiNycTuna Ha
PbIHOK HOBYIO JIMHEWKY aflOMUHWEBBLIX 1 BUMeTannye-
ckmx pagmatopos RADENA1000.

oT nponssoanTend

MogpenbHbii psg RADENA1000 npeactasneH cneayto-
WMMN MOOENAMMN:

+ BumeTtannuyeckue pagmatopbl NpeacTaBneHbl Moae-
namu ¢ 6okoBbIM nogxntodyeHnem - RADENACS 1000
200/100, RADENA CS 1000 350/100, RADENA CS
1000 500/100 1 RADENA VC 1000 200/100 HuxHee
noaks4YeHne;

+  AntomuHnesble pagnaTtopbl RADENA 1000 350/100,
RADENA 1000 500/100.

+ K npumepy, anioMmmHueBbli pagmatop mogens R1000
500/100 nmeet Bec cekumm B 1,1 kr ¢ Tennootaayent
184 BT. BumeTannuyeckuii pagmatop mogens CS
1000 500/100 nmeet Tennootaady cekumm 180 BT.

B Moaensax ¢ HXHUM NoAKIto4YeEHEM NpenyCcTaHOBEH
TEPMOCTaTMYECKNI KNanaH ¢ NpeaHaCTPONKON.

[ns 3awmTbl OT MEXAHUYECKNX MOBPEXAEHUI BO Bpe-
M$Sl XPaHEHUS1 U TPAHCMOPTUPOBKM KaxAbli paanaTop
ynakoBaH B FrepMETUYHYIO MONUITUIIEHOBYIO MIEHKY W
MIOTHYIO KapTOHHYI0O KOPOOKY crneunanbHOro obpasua.
Ha BHelwHel ynakoBke yka3aHa MoAeflb, KOJIMYEeCTBO
cekunii, cxema pasmelleHuss U noapobHble TexHuye-
ckune paHHble. B kaxaol ynakoBke HaxoOUTCS TEXHU-
yeckuii nacnopT paguatopa. MoOHTaX OTOMUTEsbHbIX
npMBOpPOB Nyylle NPOBOAUTL B MNEHKE AN UCKIIIOHEHUS
NoBpPEXAEHNS NMOBEPXHOCTU OTOMUTENIbHOro npubopa
NnpuY MOHTaXHbIX paboTax.

Ob6paTtnTe BHUMaHME, HTO B aCCOPTUMEHTE KOMMaHW
TaKkke nNpencTaBfieHbl KOMMEKTYoWMe: paavaTopHble
KnanaHbl 415 NOAKIIOHEHUS CHU3Y BHU3, AJ151 YBENNYEHUS
TEnJI00TAAYM OTONUTENbHbLIX NPUOOPOB, YOJIMHUTENN MNO-
TOKa, HACTEHHbIE N HanoJibHbIe KPOHLUTENHbI, LUNPOKUIA
BbIOOP TEPMOCTATUYECKOM apMaTypbl, B TOM uncne PP-R.

Papunatopbl RADENA - 970 HagéxXHoe Ka4ecTBO, Npo-
BEpeHHOoe BPeMEHEM C XOpOLLEel TennooTaadel kaxaomn
ceKkUMn 1 OpUrMHaNbHbIM OM3aNHOM.

C NonHbIM acCOPTUMEHTOM pPaanaTopoB
MOXHO O3HAaKOMUTbCS Ha calnTe.

RADENA
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Kiturami Alpha NEO:

9BOJIIOLUMNA HACTEHHbIX KOTJ1IOB
B CTOPOHY MHTEeJIJIeEKTYaJIbHOIo yrnpasJieHUsd

OBOHOBJIEHHYIO JINHEVIKY HACTEHHbIX KOT/10B. Alpha Neo - pelueHne, B KOTOPOM caesnaH
aKkUEeHT He TOJIbKO Ha TerioreHepaumnu, HO U Ha LUn@pOBOL apxXUTeKType yrnpasJsieHus

“ FOXHOKOpPEiCknii Npon3BoaAnNTESb, KOMnaHus Kiturami, BbiBes1a Ha PbIHOK

CUCTEMOWU OTOM/IEHUS].

HoBasi cepusi OpneHTMpoBaHa Ha COBPEMEHHbIE Tpe-
O0BaHNSA YHaCTHOIO 1 Mafio3TaXXHOro CTPOUTENLCTBA, ae
K/IOYEBBIMW CTAHOBATCSH 9HEProad@PEKTUBHOCTb, aBTO-
MaTtumsauus n ynobcTBo akcnnyataumm. BaxHor ocobeH-
HOCTbIO JIMHENKM SBNSIETCHA €€ YHMBEPCAaNIbHOCTb: MOLLL-
HocTHoW psaa Alpha NEO oxBaTbiBaeT ananasoH oT 15 oo
35 kBT, 4TO no3BonseT nogobpatb 0O00OpPyOoOBaHME Kak
ONs1 KOMMNAKTHbIX AOMOB, Tak 1 Ans 6onee NPoCTOPHbIX
00ObEKTOB.

UHxeHepHas nornka oGHOBNeHUs

Alpha NEO — 3T0 He NpoCTO MOAEPHU3aLUMS Npeapbl-
OyLwimx Moaenemn, a nepeocMbICIEHNE PONK KOTNa B CU-
cteme otonneHus. O6opyaoBaHMEe NPOEKTUPOBANOCH C
YY4ETOM MHTErpaLnmn B MHTENNEKTYabHYIO MHPPACTPYK-
Typy 34aHus U agantaumm K NepemMeHHbIM YCIOBUSM
aKcnayartaunu.

Cepusa coyeTaeT B cebe NpoBepeHHbIe TEXHUYECKME
peweHnsa Kiturami n HOBble YHKLWN, HAaNpaBfiEeHHbIE
Ha NOBbILLIEHNE TOYHOCTU YNPABAEHNSA U NPO3PA4YHOCTU
paboTbl CUCTEMBI.
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KoHdurypaumm v KOHCTPYKTUBHbIE 0COOGEHHOCTU

TNunenka Alpha NEO npeactaBneHa kak ABYXKOHTYPHbI-
MW, TaK N OLHOKOHTYPHbLIMW PELUEHNAMMN, HTO pacLumpsaeT
BO3MOXHOCTN €€ NPUMEHEHVS B PA3/INYHbIX MPOEKTaXx.

Alpha NEO S n Alpha NEO C — OBYXKOHTYPHblE MO-
OEeNv, OPUEHTMPOBaHHbIE HA OOHOBPEMEHHOE 0becneye-
HWe OTOMJIEHMS U rOpsiHero BOAOCHAOXeHMs

Alpha NEO CH — OgHOKOHTYPHOE UCMOMIHEHNE, Npea-
Ha3Ha4YeHHoe A7 CUCTEM C BHELLHMM O0lAiepom

B mopensx Alpha NEO C n Alpha NEO CH ncnonb3ayet-
Csl MeHbIli TeNI006MEHHMK, 06ecrneynBatoLLi BbICOKYHO
Tennonepenadyy M yCTOMYMBOCTb K 3KCrUlyaTaumOHHbIM
Harpyskam.

Bepcus Alpha NEO CH gononHuTenbHO ocHalleHa na-
TYHHOW rMapaBnN4ecKOr rpynrnon, YTO MOBbLILLAET HaOEX-
HOCTb Y3/10B NPV AJINTENBHOM aKcrnyataumu. [ns paboTtsl ¢
60iNepoOM KOCBEHHOIO HarpeBa B KOHCTPYKLMN YXe Mpes-
YCMOTPEHbI HEOOXOAVMbIE SNTEMEHTHI — BCTPOEHHbIN TPEX-
XO[0BOM KnanaH n gar4vk temnepatypbl (NTC), BxogaLmii B
CTaHOAPTHYIO KOMMJIEKTALUMIO. OTO yNPOLLAET MHTErpaumio B
CUCTEMBI C MOBbILLEHHBIMY TpeGoBaHMsSMM K BC.



OTaenbHO CTOUT OTMETUTb peanusauuo yrnpasieHus
MOLLIHOCTbIO B ABYXKOHTYPHbIX MOAeNsax Ao 24 kBT. B HMx
npeaycMOTPEHO pa3fefibHoe PeryampoBaHue: KOHTYP
ropsiyero BogocHabxeHus paboTtaeT Ha NONHOM MOLLIHO-
CTU1, TOraa Kak OTONUTENbHbIA KOHTYP MOXHO rmbkKo Ha-
cTpamBaTtb B AuanasoHe, agantupyst paboTy KoTna nop,
peanbHble TeENIONOTeEPU 3aaHns. Takon noaxod, no3Bo-
NseT To4yHee OanaHcMpoBaTb CUCTEMY W MOBbILLATL €6
3HeproodOEKTUBHOCTD.

KniouyeBble 0C06€HHOCTU U PYHKLMOHANBHOCTb
B 0OOHOBNEHHON NUHEWNKe peann3oBaH psafd pelle-

HUIM, KOTOPbIE HANPSAMYIO BAUSIOT Ha 9P DEKTUBHOCTL U

yooOCTBO aKcnyaTaumn:

+ Morogosasncrmas asToMaTuka — KOTEN aBToMaTnye-
CKW perynmpyeT napameTpbl paboTbl B 3aBUCUMOCTU OT
Temnepartypbl HAPY>XHOIO BO34yxa, CHMXas 3HEProno-
TpebneHre 1 NoBbILas CTabuIbHOCTb MUKPOKIMMATA;

*  QJIEKTPOHHbIA MAHOMETP CUCTEMbI OTOMJIEHNS —
noJsib30BaTesb NOJsyHaeT TOYHYIO MHpOPMaLMIO O
LaBNIEHUN B CUCTEME B PEXMME PEANIbHOrO BPEMEHMH,
YTO YMpPOLLLAET KOHTPOJIb 1 06CYXUBAHUE;

*  ONTUMN3NPOBAHHASA CUCTEMA TEMI0OOMEHA;

*  YCTOMYMBOCTB K KONebaHVsaM JaBneHns ra3a v BOAbl,
MOHWXXEHHbIV YPOBEHb LLYMa M KOMMAKTHbIE rabapuTbl.
91K pelleHns dopmupytoT 6a3y ans 6onee TOYHOMN

1 npeackasyemMon paboTbl 000PYyAOBaHUSA B PA3/INYHbIX

pexunmax.

oT nponssoanTend

UL

LUudpoBblie BOSMOXHOCTU 1 ynpaBJyieHue

OtnenbHoe BHMMaHume B Alpha NEO yneneHo BO3-
MOXHOCTAM ynpasneHus. KoTnbl M3Ha4anbHO agantu-
pPOBaHbl A MOAK/IIOYEHUS BHELUHUX YCTPOWCTB U CU-
CTEM aBTOMATU3ALUMN.

Cpeon ¢yHKUMOHanbHbIX BO3MOxHOcTen Alpha NEO
CTOUT OTMETUTb MOAAEPXKY MOAKMOYEHUS BHELLUHUX CU-
CTeM ynpasreHus, BkKioyas koHTponnepbl ZONT. 370 pac-
LMpsieT CueHapum akcnnyatauum obopynoBaHust — OT
6a30BOro KOHTPOJSt TeMNepaTypbl A0 MOSIHOLLEHHOrO ANC-
TAHUMOHHOIO YMpaBfieHUsT KIIMMATOM C BO3MOXHOCTbIO
rMOKO HACTPOWKN 1 MOHUTOPVHIA.

Takvm 06pa3om, KOTEN CTAHOBUTCS YaCTbiO LMDPO-
BOW 9KOCUCTEMbI 30aHNS, @ HE U30IMPOBAHHBIM 3JIEMEH-
TOM CUCTEMbI OTOMIEHUS.

MpakTnyeckoe 3HayeHue Anga oTpacnu

MosieneHvie Alpha NEO oTpaxaeT yCcTomumBbIA TPEH[,
pbIHKA: Nepexon, OT TPAANLUMNOHHbLIX KOT/IOB K UHTEJIEKTY-
abHbIM TEMNJIOreHepaTopam, CNocOOHbIM aaanTUPOBATLCS
K BHELLHMM YCIOBUSIM 1 Tpe6OBaHMAM NONb30BaTENS.

[nsa npodeccrnoHanbHOro coodLecTsa 970 03HaYaeT:
*  paclmpeHmne NMHCTPYMEHTOB Mpu NPOEKTUPOBAHNN
CUCTEM OTOMJIEHUS;
+ YMNPOLLEHNE BHEOPEHNS aBTOMATM3aLNK;
* MOBbILLEHME 3HEProdadPPEKTUBHOCTN OOBLEKTOB.

BbiBOA,

JlnHevika Alpha NEO ot Kiturami 4eMOHCTPUPYET, Kak COBPEMEHHbIE KOTJ1bl BbIXOAST 3@ pamMkiu 6a30B0V
¢dyHkumy otonnenus. lNpoaymaHHas BapnaTtMBHOCTb MOAEEN, HXEHEPHbIE PELUEHWNS] U FOTOBHOCTb K MHTErpaumm
B ungpoByto cpeny GopmMupyioT HOBbIV CTaHAapT B CErMeHTe HaCTeHHOro 060opyn0BaHus.

B pesynbtare rnosib3o0Bartesib Mosay4aeT He MPOCTO UCTOYHUK Terna, a yrnpasisseMyto v aaanTUuBHYIO CUCTEMY,
COOTBETCTBYIOLLYIO TPDEOOBAHUSIM COBPEMEHHOM MHXEHEPHOW Cpeasbl.
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BbiTOBbIE AnadparmMeHHble c4EéTYMKN ra3a BK

lNyceB A.A., texHu4eckuii aupektop OO0 «PACKQO la3s1ekTpoHuKka»

LunapparmeHHble CHETYNKN ra3a, HECMOTPS Ha
BEeCbMa MOYTEHHbIN BO3PACT (MepBble nosiBUIINCH
6osiee 100 net Haszan) v pa3paboTKy LIes1oro

psiia HOBbIX METOL0B N3MEPEHMSI, OCHOBAHHbIX

Ha [OCTUXEHMSIX COBPEMEHHOM 3JIEKTPOHUKN U
CEeHCcopuKkK, BblIv 1, HA 0603PUMYIO NEPCIEKTUBY,
ocrTarTcs Hanbosiee BOCTPebOBaHHbIMU
npubopamu y4€Ta rasa B ObiTy i B KOMMYHa/IbHOM
coepe. 310 onpenenseTcs ux yHUKkasibHO BbICOKOM
METPOSIOrN4eCKOn HaEXHOCTbIO B peaslbHbIX
YCJ/I0BUSIX SKCITyaTaLmm B TEHEHNE BCEro Cpoka
UX C/IYXObI B COYETaHUMN C HU3KOV CTOMMOCTbIO B
YC/10BUSIX Pa3BEPHYTOro KPYNHOCEPUIAHOIo U axe
MaccoBOro rpon3BoACcTBa; BeAyLUNE MUPOBbIE
npon3BOANTEIN N3rOTaB/INBAIOT NMPUOOPLI
yKa3aHHOro Tuna B KOJIMYECTBE COTEH ThICSY U laXe
MWJIJIMOHOB LUTYK B roA.

FE W T g

©
U LN
18039323

Puc. 1. AnapparmeHHbiii c4ETYMK ra3a BK-G4

2 R

"

OAHVMKM N3 NepBbIX HA POCCUNCKUA PbIHOK B AaH-
HOM cermMeHTe Obln BbiNyweHbl AuadparMeHHble
cyétunkn BK npowusBoacTtBa Hawen komnaHum (00
2004 r. HaumeHoBaHue komnaHum 000 «la3anekTpo-
Huka», ¢ 2004 r. no 2022 r. - HaMMeHOBaHNe Komna-
Hum 000 «3JIbCTEP MasanektpoHuka», a ¢ 2022 ropa
— 000 «PACKO MasanektpoHuka»).

3a neprop, CBOEro CyLLeCTBOBaHUSA Ha pbiHKe (bonee
20 neT) anadparmeHHble cHETYMKN BK cTanm npmaHaH-
HbIM CMMBOJIOM COBEpPLUEHCTBA KOHCTPYKLUKM, Ka4yecTBa
MU3roTOBNEHMUS W HaOEXHOCTW, 4TO MNOATBEpPXAaeTcs
MHOMOYNCIIEHHBIMW HarpaaamMu pPasnnyHbIX KOHKYPCOB 1
BbICTABOK, OFPOMHOW PacnpoCTPaHEHHOCTbIO Ha PbIHKE U
MOCTOSIHHO PaCTYLUMM CMPOCOM NoTpebuTteneii.

B 2022 r. B CBSI3U C yXO40M C POCCUIACKOrO pbIHKa
MHOCTPaHHbIX MOCTaBLUMKOB HOBbIM COOCTBEHHWUKOM
npeanpuaTus Oblv NPeanpuHATbLl Mepbl MO NoCcTpoe-
HUIO HOBbIX JTOTUCTUYECKUX LEernoyek 3akynkn KoOMmaek-
TYIOLMX, C LUeNblo yBennyeHns o6bEMOB NPOM3BOACTBA
cyétynkoB BK (Puc. 1), a Takxe BbINyCK Ha PbIHOK HO-
BbIX MOOMMUKALNA AaHHbIX CHETYMKOB. JJaHHaa 3agada
Oblna ycrnewHo peanu3oBaHa HawuM MNpeanpusaTnem
000 «PACKO lasanekTpoHuka», 4TO nokasann UToru
paboTbl 3a 2022-2025 roabl.

nponssoacTea 3aBoaa «PACKO lazanektpoHuka» (r. Ap3amac)
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Puc. 2. lNpouecc noBepku anapparMeHHbIX CYHETYUKOB
rasa BK Ha 3aBoge «PACKO la33/1eKTpoHuKa»
(r. Ap3amac)

Puic. 3. lMNoBepka v kannbpoBka cY4ETYMKOB rasa BK
Ha 3aBoae «PACKO lasanexktpoHuka» (r. Ap3amac)

B cBol0 o4epeab KOMMaHUS He MiaaHMpyeT OCTaHaBIU-
BaTbCSA Ha AOCTUIHYTOM peayfbTate, a NPOoAo/KaeT pe-
LaTb AAHHYIO 3afa4y, CTaesa nepen cobor amOnLmMo3Hble
uenu no exxemecsayHomy Bbinycky 100 000 wTyk CHETYMKOB
BK. Bce HeobxoavMble yCnoBus Anst AOCTUXEHWS aHHON
uenn y npeanpusatis MMEKOTCs — KBaNU@ULUMPOBAHHbIN
OMbITHbIN NEPCOHaU, HapaboTaHHbIN rOAAMK OMbIT NPON3-
BOOCTBA U OOCNYXMBAHNSA CHETUMKOB, HAJIMYME YHUKAb-
Horo B Poccum BbICOKONPOAYKTUBHOMO TEXHOOMMYECKOro
napka npeanpuatus — 6 ctenaos QRM ansa rpagympoBku v
noeepkn anadparmMeHHbIx CHETYNKOB (Puc. 2, Puc.3).

Ha cerogHsWHUI OeHb exeMecsyHble NoTPebHOCTH
pblHKa B c4éTYMKax BK eLLé Bbile, HECMOTPS Ha P KOH-
KYPEHTOB, MOSIBMBLUNXCH 32 3TO BPEMS HA PbIHKE, KOTO-
pble MbITAOTCS KOMMPOBATb Hally NPOAYKUMIO (KOMMPOo-
BaHME MO HAVWMEHOBaHMIO, BHELUHEMY Buay, crnocobam
NPOABMXEHNS HA PbIHKE U Mp.).

oT nponssoanTend

B HacTosuwee Bpemsa OO0 «PACKO a3anekTpoHuka»,
yuMTbIBasi NaBMHOOOPAa3HbI POCT 3aKa30B Ha CHETYMKM
BK B 2025 roay, 3abnaroBpeMeHHO cpopMMpoBasno He-
06x0aMMbIA 3anac KOMMIEKTYIOLWMX O UX U3roTosse-
HUs 1 roToBo B 2026 rofy, kak MUHUMYM, K ABYXKPATHOMY
poCTy 06BEMOB NMpoaax.

B cBoto ouepenb obpallaemM BHAMAHWE, YTO CHETYUKN
Mapku BK, B TOM Yncne HoBble Moadukaumm, BeiNyLLEeH-
Hble Ha pbiHOK B 2024 rony, UMEIOT creayowme oTandn-
TesNbHble 0COOEHHOCTU:

+ MexaHuyeckasi TemrnepaTtypHasi KoMmrneHcauus B Uc-
NONHEHUN «T»;

+  YNy4ylleHHble METPOJIOrMYECcKne XxapakTepucTmkn B
NCNONHEeHUN «H»;

+ [OMOJIHUTENbHAsA 3aLUMTa OT MeXaHNYeCckMxX BMeLla-
TeNbCTB;

* BbICOKas YyBCTBUTEJIbHOCTb M TOHHOCTb NU3MEpPEeHUiA;

* BO3MOXHOCTb OOMOJIHUTENbHOMO MOHTaxa HN3KO-
4aCTOTHOrO AaTymnka MMIMYJbCOB, 3IEKTPOHHOIO
KoppekTopa o6bEéMa rasa ons BKJOHEeHUs CHETYMKA B
CUCTeMbl y4ETa 1 AMCTaHUMOHHOM Nnepeaayn AaHHbIX;

+  Hanmuue 6710KMPOBKM OT 0OpPaTHOro X0A4a;

* HW3Kas noTeps AaBfieHUs npu paboTe cHETYMKA Ha
BCEX pacxopax;

+ Marnasl YyBCTBUTESNIbHOCTb K 3arpsi3HEeHNIM rasa;

* HW3KNI ypOBEHb LLyMa npu paboTe;

* OHEeproHe3aBMCUMOCTb;

* BbICOKas KOPPO3MOHHAs CTOMKOCTb MeTaINYECKNX
3/1eMEHTOB U1 3KCMyaTauymoHHas HaAEXHOCTb CUHTE-
TUYECKUX MaTepuarnos;

* KOMMAKTHOCTb KOHCTPYKLNW N COBPEMEHHbI An3aliH;

+ Hanuuue ceptudurkaTta 06 yTBepXOAEHUM TUNa
CpeaCcTB U3MepeHnii, a Takxe cepTudurkaTa CooTBeT-
cteusa CAOC «TA3CEPT». b

n
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CuéTtumkn mapkm BK nmeioT Takxke CToNb BaxHble A1
noTpebutens NnpenmMyLlecTBea:

- KayecTBO, NpoBepeHHOe BPEMEHEM;

+ BHyTpMaomMmoBoe 1 ynn4yHoe NCNOSTHEHUS;

+ Wwupokuin pag Tunopasmepos ot G1,6 no G100;

+ BbICcokoe ka4ecTBO MO JOCTYMNHOM LeHe.

O6paulaeM Balwle BHMMaHWE, YTO MPOAYKUMS WHbIX
npousBoaAUTENEN, MMEIOLLAA CXOXNEe BHELLUHWE, TEeXHWU-
yeckue 1 MeTpOoJSIorn4yeckmne xapakTepucTUKn co CHETHU-
kamu BK, He roBopuT 06 1x HaaEXHOCTM U Ka4YecTBe.

3ameHa c4éTtymkoB BK, otpaboTtasumx MM (mexno-

BEPOYHbIN MHTEPBA), Ha HOBbIE TOM e MapKN — 3TO JIy4-

Lee pelleHne, NoToMy 4To:

+ cyétuukm BK (Puc. 4) — 3710 rapaHTns kayecTsa n
6ecnepeboitHOro ra3ocHabXxeHns;

+ B 9TOM CJ/ly4ae MakCcMmMasbHO ynpoLiaeTcs opopmne-
HMe 3aMeHbl CHETYMKA B ra30cHabXaloLLLen opraHu-
3aumu;

+  OonTUMasibHOE COOTHOLLEHME «LieHa / Ka4eCTBO».

Puc. 4. AnapparmeHHsbiti c4ETYnK rasa BK-G4
npoundBoacTaa 3aBoaa «PACKO a33/1eKTpoHuKa»
(r. Ap3amac)

i t.
I BE-G4 jauimin |
e e VHO3IT

di s
el

B HacTosiee Bpems OO0 «PACKO lasanekTpoHuka»
npeanaraet noTpebuTensm NoMHOLLEHHYIO NPOAYKTOBYIO
JNINHENKY 0OHOBNEHHbIX CHETYMKOB rada BK Tunopasme-
pos ot G1,6 no G100, umetowmx MMM - 10 net (Puc. 5).

Mpu atom cuyétumkn BK Tunopasmepos G1,6...G25
BbIMYCKAIOTCHA Kak B «HeyJn4yHoM» (6e3 TepMoKoppek-
unn), Tak N B «yNYHOM>» (C TEPMOKOPPEKLMEN) NCMNOI-
HEHUSX, YTO NO3BOSIIET NPU HEOOXOAMMOCTU Pa3MeLLaTb
nocnegHvue BHe rasnduuMpOBaHHbIX MOMELLEHWIA, npu
TemrnepaType okpyxaroulero so3gyxa ot muHyc 40 oo
+55 °C, T.e. NnpakTn4eckun Bo Bcex pernoHax Poccun.

OdnadpparmeHHble cH4ETYMKM ra3a BK nonHocTbio aB-
TOHOMHbIE, He TPebytloT anekTpuyeckoro nutaHus. Mpu
VX 3KCrlyaTauum UCKIIIOYEH PUCK nMoTepu nHdopMaumm
WM HEKOPPEKTHOM paboTkl B Ciydae pa3psaa anemMeH-
TOB NUTaHus. B TO e BpeMs KOHCTPYKLUMS cHETYMKOB BK
npeaycMaTprBaeT BO3MOXHOCTb MOAK/IOYEHWS BHELLHEN
TeneMeTpum n ANCTaHUMOHHOW nepenayqn MHGopMaLumm.

MocTtaBka NprMBOPOB OCYLLECTBSIETCS BO BCE pPermo-
Hbl Poccum yepes pa3BuTyIo ANNEPCKyo ceTb. CYETUMKM
BK pomkHbl OblTb B aCCOPTUMEHTE MPakTUYeCKM BCEX
MarasuHOB, TOPryoLLMX ra30BbIM 060pyA0BaHNEM (ECNN
HeT — npocbba coobLiaTh!), a Takke peannaytoTcs Yepes
BCE OCHOBHblE MapKEeTMNenchbl N CrneunanmM3npoBaHHble
VHTEPHET-MarasuHbl. m

Jlutepartypa
U KOJINYeCTBa NPUPOAHOro ra3a v y3Js10B y4éTa Ha nx base —

- HEATCLUB N2 6, 2024.

— XKypHan VICYT1, N°3, 2024.

+  MeTtponorn4yeckasi HaaEXHOCTb METOLOB M3MEPEHMSI pacxoaa
ocHoBa npoayktoBovi mHeriku OO0 «PACKO a33/1eKTPOHVIKE».
+  MeTtponorn4yeckas HaaExHOCTb METOA0B M3MEPEHMI pacxoaa

U KOJIM4eCTBa MpupoAHOro rasa v y3/108B y4éta Ha nx 6a3e Kak
ocHoBa npoaykTtoBou mHeriku OO0 «PACKO la33/1eKTpOHVKa».

Puc. 5. AnapparmeHHsle c4€Tumkm ra3a BK
npoun3BoacTaa 3aBoaa «PACKO a35/1eKkTpoHuka»
(r. Ap3amac)
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HoeBble rasossie kotnbl ZOTA:
MOHTAX 693 OLI.II/I60K n4yecCctTHaAda MOLLHOCTDb

ZOTA 3anyctuna ABe HOBbIE CEPUN HACTEHHbIX
rasoBbix KOTJIOB — «Zuma» n «Plasma».

bes ¢popcupoBaHus.

be3 nuLiHux ABVXXeHUI rMpu MOHTaxe.
Pa3bupaem rnaBHoe.

MpuHUMN «4€CTHON MOLLLHOCTU»

HekoTopble NMPOU3BOAUTENN 3aHUXAIOT MOLLUHOCTb
3a CYET UCKYCCTBEHHOro orpaHuyeHmns 6onee MOLLHO-
ro TensooObMeHHunKa, YTO NPUBOAUT K arpecCUBHOMY
KOHAEHcaTy U BbICTPOMY BbIXOAY U3 CTPOSA BHYTPEHHUX
KOMMOHEHTOB KOT/Aa.

ZOTA coenana nHade.

Mon, kKaxabli pasmMep KoT/ia — CBOM TENNOOOMEHHMK.
KOMMOHEHTBI He «3aXXnMatoT» 1 He GOPCUPYIOT.

Pesynbrart:

+ cTabunbHbIn KMO npy HOpManbHOM MOLLHOCTU 2> 89%);
* HEeT arpecCuBHOro KOHAEHcaTa;

« KOTEnN paboTaeT Aosblie;

+ ras TpaTUTCs MEHbLLE.

MoHTaX, KOTOPbIA CI0XKHO UCMOPTUTDb

lazoBblii kanaH HacTpoeH ¢ 3aBoza. [yckoHanaaka
— ObIcTpas. Hukakol nuwHeln HacTporikn. DTO Takxke
CHUXaeT pacxop rasa.

Onektpuka. Bce pa3bEMbl yHMKanbHbl. [lepenyTatb
HEBO3MOXHO. [Togkno4yeHne — Ha LTekepax.

O6cnyxuBaHne. PaclumputenbHbli 6ak He MeluaeT. Y
«Zuma» OH cnpaga, y «Plasma» — Ha 3agHeli cTeHke. Obe
KOHCTPYKLMM NO3BONSIOT CHATL 6ak 6€3 AeMoHTaxa KoT-
na, 1 Npu 3ToM Bceraa cBoO6OAHbIN AOCTYN K HANMENIO.

lvapasnvka. CoepuHeHNss — Ha ObICTPOCBEMHbIX
KPENIeHNsX NN HaKMOHbIX rarikax. YCTaHoBNeHa Haaéx-
Haga rmgpasnnyeckas natyHHas rpynna.

3akpbiTas kKamepa cropaHus

B HOBbIX ra3oBbiX KOTNax BO3AyX A1 ropeHus 3abu-
paeTcs ¢ ynuupl. Takke He HY>XHO CTPOUTb MOSTHOLLEHHYIO
ObIMOBYIO TPYOY, 0CTATOYHO KOAKCMaibHOIroO AbIMOX0oAa
ZOTA. 3a CHET 9TOro 3KOHOMUTCS BIOAXKET HA YCTAHOBKE,
1 KOTEN BO3MOXHO pa3MecTuTb B ygobHOM MecTe 6naro-
naps MeHbLIUM TPeOOoBaHUAM K MOMELLEHMIO.

Mnoc HeT oOpaTHON TArM 1 NonagaHnusa abiMa B

nomMelileHune.




YHuBEepcasibHOCTb TOMNJIMBA

[nsa pervoHos, roe HeT MarucTpasbHOro rasa, npesa-
YCMOTpPEHa BO3MOXHOCTb Nepexoaa Ha CXMXKEHHbIN ra3
yepes 3aMeHY XMKIIEPOB (UK pamrbl B cOope).
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BonbLue ropsayein Boabl

B [OBYXKOHTYPHbIX MOAENAX YBEINHYUAUM BTOPUYHbIN
TennoodmeHHuK MBC. OH cunbHee HarpeBaeT Boay. ITO
No3BONSIET NPU CMELUnBaHUM 000aBUTb OoNbLLE X0noa-
HOI BOAbI, N Bbl NosiydaeTe GoNiee CUMbHLINA Hanop n3
KpaHa npu npmBbIYHOM TeMneparype.

MepBUYHbI TENT00OMEHHUK — Mefb C CUTYMUHOBbLIM
nokpbITUEM. ITO CoYeTaHME OAET:
+ ObICTPbLIN Harpes;
* YCTOM4YMBOCTb K KOPPO3UU;
* XKapOCTOWKOCTb.

YnpaeneHue co cmaptdoHa
BcTtpoeHHbin Wi-Fi mogynb — ynpasneHue 4epes npu-
noxenHune SmartLife. Nognepxka npotokona OpenTherm.
MO>XHO NOAKAYNTL KOMHATHbIVN TEPMOCTAT Yepes Cy-
XOW KOHTaKT. [J06aBUTb AaTYMK YIMYHOW TEMMNEPATYPbI.

Hacoc
B komnnekte 3 BapuaHTa TPEXCTYMEHYATOro LMpPKYy-

NAUMOHHOIO Hacoca C KOMMO3UTHOM TMApPaB/NYeCKOMn

rpynnomn:

* Ha KOTNbl «Zuma» ctaBuTcsa Hacoc 15-5S;

* Ha KoTnbl «Plasma» molHocTbio 32 KBT cTaButcs
Hacoc 15-6S;

+ Ha koTén «Plasma» molHoCcTbio 36 KBT cTaBuTCA
Hacoc 15-78S.

oT nponssoanTend

Be3onacHocTb
KoTnbl camn oTcnexuvBaloT HewTaTHble CUTyauum u

MIMEIOT MHOXECTBO AATYMKOB M CUCTEM 3aLLUUThI:

+ npeccocTarT;

* aHTU3aMOpO3Ka;

+ camMoAmarHoCTuka HeMCrnpaBHOCTEN;

+ cuctema 06HapY>XeHUs HELLUTATHOIrO rOPeHus.

+  [DaTyMK NPOTOKA;

+  [0aTyvK OAaBNEHUS;

+ paTymk Temnepatypbl IBC;

+ paTtymk Temnepatypbl TennoHocutens — NTC 10 kOwm;

+  QuUnbTPyOLWME 3N1EMEHTbLI BHYTPU rMapaBinNyecKomn
rpynnbl KOTNa;

+  OBOMNHOW (pa30HE3aBUCUMBbIN SNEKTPOA PO3XKMra —
YCTOMYMBbIN 3aMyCK;

+  oybénmpytoLmii caMOBO3BpaTHbI AATYMK TeMepaTypbl
TennoHocutens Ha 95 °C.

YT0 B cyxom ocTtaTke?

«Zuma» n «Plasma» — 9TO KOT/bl, B KOTOPbIX HET HU-
Kakoro ¢opcupoBaHus paagu umdp. Hukakon nytaHm-
Lbl MPY MOHTaxe, yaobHoe 1 npocTtoe 06cnyxuBaHume.
MomMnMo 3TOro, y aTuX MoAesie BbiCOkasi PEMOHTO-
NMPUroaHOCTb BHYTPEHHUX KOMMOHEHTOB.

Bnarogapss BO3MOXHOCTU paboTbl Ha CXUXKEHHOM
AN NPUPOLHOM rase, 3TW KOT/ibl — OT/INYHOE peLleHne
Ons oTonnieHus. A ynpaeneHue ¢ TenedoHa no3eonseT
KOHTPONMPOBATb OTOMIEHNE Ha PACCTOSAHUN,

HecmOoTps Ha ONMCaHHbIN Bbilwe GYHKUNOHAN, CTOMU-
MOCTb KOT/la OCTaETCs AOCTYMHON, 4YTO ABNSIETCSA HECO-
MHEHHbIM MIOCOM A5 noTpeduTens. m

A3OBDbIE
(OTJ1bl

ZOTA

HOBUHKA

)|
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Poccunckue BMS-nnardpopmbi:
KaK PbIHOK OTBeé4YaeT Ha Bbl30Bbl
undppoBn3aumumn MHXEeHEepPHbIX CUCTEM

BMS-) PeweHun

cLouUD anAa WUHTepHeTta

BeLlen

: CorpC O o KAMEHTCRIE NPHNGHEH R
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= Ciueme

= ASANHTHES

+ ATHUI il (PRSI il
« Ciex NpSToRGAon
= BMS soenponsep

PblHOK Ha noabéEMmMe:

OT aBTOMaTU3aLuu K yrnpasseHUIo AaHHbIMU
Poccuiickuin peiHok BMS (Building Management

Systems) neMOHCTpUpyeT yCTONUMBLIM pOCT. N0 ougeH-

KkaM aHanutukoB*, B 2024 romy ero o6bEM AOCTUr

$415-422 mnH, a cpeaHeroaoBbie Temnbl pocta (CAGR)

Ha ropn3oHTe 5-8 net coctasart nopsaaka 11-13%.
3a sTMMM uudpamum CTOAT BMOJIHE KOHKPETHbIE

apansepsl.

+ Bo-nepBbix, BnagesnbLibl HEABUXMMOCTU BCE aKTUB-
Hee ULLYT cnocobbl COKPAaLLEHUS 3KCTTyaTaLMOHHBbIX
3aTpat (OPEX). ABTOMaTM3aums CUCTEM OTOMJIEHNS,
BEHTUNSALMN, BNIEKTPOCHABGXEHMS 1 OCBELLLEHWS
CTaHOBUTCS HEe NPOCTO OMNuUeNn, a UHCTPYMEHTOM
3KOHOMUN.

+ Bo-BTOpbIX, yCUNMBAETCHA TPEHA Ha LM POBM3aLMIO
MHGPaCTPYKTYpbl. PacnpocTtpaHeHune loT-TexHoNo-
rnin — ot NB-1oT go LoRa n MQTT — ctumynupyet
BHeLpeH1e 0aTYMKOB, CYETYMKOB N CUCTEM MOHUTO-
puHra. Bcé ato TpebyeT MHTerpauuv B eAvHbIe AUC-
rnetyepckKme CUCTEMbI, rae AaHHbIe NPEBPALLAOTCA B
yrnpasJieHYeCKMEe PeLLEeHNS.

+ HakoHeu, BaxHYy0 posfib urpaeT pakTop MmMnopTosa-
MeLeHus. Mocne 2022 roga cnpoc Ha OTEYECTBEH-
Hble peLleHnsi 3aMETHO BbIPOC, a BMECTE C HUM — U
VHTEPEC K JIOKasbHbIM padpaboTynkam BMS-nnat-
dopm.

Ha aToM ¢pOoHe NOrnyHo 3a4aTtbCyd BOMNPOCOM: Kakme

VMEHHO peLlleHnsa cerogHa GopMUpyoT POCCUNCKNIN

PbIHOK?

* Ouenka: Bridge Market Research u 6wresearch.
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KnioueBble BMS-nnar¢popmbi:
CTaBKa Ha OTKPbITOCTb U UHTErpauuio

CoBpemMeHHble poccuiickue BMS-pelleHuns passu-
BalOTCH B CTOPOHY OTKPbLITbIX apXUTEKTYP M NOAAEPKKN
LUIMPOKOro Habopa NPOTOKOJIOB. OTO KPUTUYHO B YC/IOBU-
AX, KOraa UHXEeHepHbIE CUCTEMbI CTaHOBSTCS BCE Bonee
pasHopoaHbiMU. Cpean 3aMeTHbIX MNaTGOpPM MOXHO
BbIAEINTb HECKOJIbKO Noaxon0B (Tabnuua 1).

* UHTerpaumoHHbie nnaTtdopMbl LUMPOKOro npoduns

Pewenusa Bpooe SmartUnity BMS (Intelvision) opueH-
TMPOBaHbI HA PabOTy C MaKCUMaJIbHO LLUMPOKUM CMEKTPOM
yctponcts. Mopnepxka BACnet, Modbus, KNX, MQTT,
LoRaWAN u OPC nosBonseT noakmoyarb kak Kiaccuye-
CKME NHXEHepPHble cucTemsl, Tak 1 loT-gatynku. Kntovesas
aest — YHUBEPCa/IbHbIN «C/ION MHTErpauum».
e SCADA/BMS-nnat¢dopmMbl C yHUBEPCaNbHbIMU

npoToKonamm

Systeme Building Operation ot Systeme Electric pas-
BMBaeT KoHLenuuio yHnesepcanbHon SCADA-cucTemsl ¢
nopaepxkon REST API, MQTT n knaccuyeckux npoTo-
KOJI0B aBTOMaTmn3aumn. BaxHblin MOMEHT — BKJIlOYEHME
B peecTp oTteyecTBeHHoro N0, 4ToO AenaeT Takue pelue-
HUS 0cOBEHHO BOCTPEOOBAHHLIMY B KOPMOPATUBHbLIX U
rocyaapCTBEHHbIX MPOEKTax.
* Mnatdopmbl C aKLLEHTOM Ha BU3yanusaumio u

rmobkocTb

iRidi SCADA-BMS penaet ctaBky Ha yOoo6HYIO BU3Y-
anusaumio 1 paboty ¢ 60/bLINM KOMYECTBOM TErOB.
Moponepxka REST, MQTT mn cTtaHgapTHbIX ApaiiBepOB
nenaet eé yno6Hol AJ1si NPOEKTOB, rAe BaXHa He TOJIbKO
MHTerpauus, Ho n nHTepdenc ynpasieHns.



e MopaynbHble peLUeHUs U UHTerpauus «nopa, Kiou»
KomnaHuu Bpoae Entels npepnaraioT nnardopmsl C
MOLYSIbHOM apXUTEKTYPOW U BO3MOXHOCTbLIO agantaunm
NoJ KOHKPETHble 3aa4n. ATO 0COBEHHO akTyasnlbHO ON1s
NPOEKTOB C HECTAHAAPTHLIM 060PYA0BAHNEM.
e O6GnayHbie BMS-nnatdopmbi
OTaoenbHOe HanpaBneHne — obnayvHble pelleHns (Ha-
npumep, BMS-Cloud), koTopble ynpoLLaioT NOAKIII0YEHME
«TOHKMX>» YCTPONCTB Yepe3 HTTP nnnm MQTT 1 no3sonsitot
ObICTpee MacLUTabMpoBaTh MPOEKTHI.
e OTtpacneBble U NPUKJIaaHbie pelieHus
Mnatdopmbl Bpooe AggreGate 4acTo MPUMEHSIIOTCSA B
cneuvann3vpoBaHHbIX 3aia4ax — HanpuMep, MOHUTOPUHIE
BOZIOCHAOXEHWS U YNPaBIEHMM HACOCHBIMM CUCTEMAMM.
OObeanHSIET 3TW PELUEHUS OOHO: OPUEHTALMS HA UHTE-
rpauuio pa3HOPOOHbIX NCTOYHUKOB AaHHbIX. OQHAKO UMEH-
HO Ha 3TOM 3Tare Yyallle BCero BO3HNKAKT CIIOXKHOCTU.

Fae BO3HMKAIOT CJIOXKHOCTU:
nHterpauus loT-o6opynoBaHus
HecMOTps Ha TEXHONIOMMYECKYIO 3PeniocTb NNatdopm,
VHTerpaumns NHXeHEepPHbIX CUCTEM — OCOBEHHO C y4acTu-
eM 3apybexHoro 06opyaoBaHNa — OCTAETCA HENPOCTOMN
3apadven.
OCHOBHbIE OrpaHMYEeHNs XOPOLLIO N3BECTHbI PbIHKY:
+ 3akpbITbie 9KOCUCTEMbI MMPON3BOANTESEN.
He Bce loT-ycTporicTBa MMEIOT OTKPbITLIN IOKANbHbIN
API. Ecnu [oCcTyn BO3MOXEH TOJbKO Yepe3 061ako,
VHTErpauus yCnoXHSeTCA U 3aBUCUT OT NOJINTUKUN
npon3BoauTENS.
+ OrpaHunyeHHasi 4OCTYMHOCTb AOKYMEHTaLnu.
Y psaga nnatdopm OKYMEHTaUMa NpeaocTaBnseTcs
Mo 3anpocy uim Yyepes NapTHEPOB. B peaynbrate
peanbHble BO3MOXHOCTU NHTErpPaLmMmn YacTo BbISCHS-
I0TCS YXXKe Ha aTane npoekTa.
+ TpeboBaHus kK 6€30MacHOCTH 1 CeEPTUDUKALNN.
Mpwn ynpaBneHnn nHXeHepHbIMU cCUCTEMaMK (Hanpu-
Mep, KnanaHaMmm UM Hacocammn) HeoBXoaMMO YHUTbI-
BaTb HOPMbI 9N1EKTPOOE30NaCHOCTU N PErYNIATOPHbIE
TpeboBaHus.
OTn orpaHMyeHns NOABOAAT K KJIKOYEBOMY BOMPOCY:
Kak Nogo0Hble 3a4a4M PELLAIOTCS Ha NPaKTuke?

YMHbBIA A OM

MexayHapoaHbi OnbIT:

Kak BMS pabGoTaeT B peaJibHbIX NpOeKTax
Poccuiicknin pbIHOK Noka ToJIbko HabupaeT 060pOoThl

B YaCTu uHTerpauumn loT-CaHTEXHUKN, MOSTOMY MONE3HO

06paTnTLCA K 3apyOEXHOWN NPAKTUKE.

MpoekT Ne1.

Otenb, Miramar Al Agah Beach Resort (OAJ)
OTtkpbITeii BMS (Tridium Niagara), MOHUTOPUHI BOAbI

1 sHepronoTpebnenus (Otyer: tridium.com).

e 3apaua

PeTtpodut 60nbLIOro KYypopTHOrO OTeNns: cTapylo 3a-
KPbITYO CUCTEMY YMNPAaBNEHUSA 3aMEHUIN HA «OTKPbITYHO»
BMS Ha 6a3e Tridium Niagara. B pamkax npoekta B8 BMS
VIHTErpMpoBaNn OaHHble OT CYETYMKOB BOAbI, OATYMKOB
pacxona v faBneHns, CUCTEM KOHAMLMOHNPOBAHUS (KOH-
JeHcaT), oxnaxaatoLmx 6alleH U CaHTEXHUYECKUMX Y3/O0B,
4TOObl 0ObEAMHUTL N3MEPEHMUS BOObI M SHEPTUN B €ANHOMN
nnatpopme. ITo NO3BONNIIO ONepaTopy BUAETL BCIO Kap-
TUHY NOTPEONEeHNs BOAbI M CBA3ATb €€ C SHepronoTpebne-
HVeMm (Hanpumep, Harpes Boabl, AHU, 6acceriHoB). B

Tabauvua 1

lnarpopma / nponssoanTesib

lNMogaepxka API / npoTokosibl

LokyMeHTbI / npyumeYaHmne rno nHtTerpaumm (KopoTko)

Intelvision — SmartUnity BMS
OPC un gp.

OTkpbIThIt API; nognepxka BACnet,
Modbus, KNX, MQTT, LoRaWAN,

Mnatdopma NO3NUNOHNPYETCS KaK MHTErpaLMoOHHas:
MOXeT paboTaTb C MPON3BOJbHBIMU YCTPOCTBAMU HYEPES
CTaHOAPTHbIE MPOTOKOMbI; NOAXOAMUT 419 MOAKITIOYEHS
loT-paTunKoB 1 Apyrmx “ymHbIX” yCTPOKCTB Yepe3d MQTT,
REST vnu wnio3dbl. (intelvision.ru)

Systeme Building Operation

(Systeme Electric) peectp MO MUHLMPL.

Mopnepxka BACnet, Modbus, OPC,
REST-API, MQTT v T.4.; BHECEHO B

Poccuitickas SCADA/ BMS-nnatdopma ¢ NoaaepxXKom
«yHVBEpPCabHbIX MPOTOKOIOB» — MO3BOSET
WHTErpMpoBaTb CTOPOHHME loT-yCcTpoicTBa Yepes CTaH-
[apTHble nHTepderickl. (armosystems.ru)

iRidi / iRidi SCADA-BMS

REST API, MQTT Publisher, ppaiise-
pbl Modbus, BACnet IP n ap.; ecTb
PDF-maTepwvarnsl ¢ onncaHnem.

CtaHpapTHbI HAbOoP: NEerko NoAKIYNTL YCTPOICTBA Yepes
MQTT, REST nnn wnio3. Xopolua ans Bu3yanmsaumm n
60bLIOro KosinyecTBa Teros. (iridi.com)

Entels (SHTE/IC)

WHTterpaums yepe3 JSON API;
nopaoepxnsaetr MQTT, BACnet n np.

MpepnaraloT MOAYNBbHYIO aPXUTEKTYPY U MHTErPALNOHHBIE
BO3MOXHOCTM «Mog, Kintoy». NoaxoamT ans npoekToB ¢
noako4YeHnemM HectaHaapTHoro loT-o6opyaoBaHus.

BMS-Cloud, apyrue o6nayHble
BMS-nnatdopmbl (poccuii-
cKkue)

MNopnepxka REST-API, 3arpyska
CSV, nHterpaums ¢ BHeLHUMMN
cepBucaMu; NOALEPXKMBAIOTCS

push-yBefomneHus.

O6nayHbIin nogxon obneryaet MHTErpaLmIo «TOHKMX»
loT-ycTpowcTs yeped HTTP, MQTT vnun nocpegHUKoOB.
(bms-cloud.ru)

AggreGate / nokanbHble
MHTErpaTopsb! (NnpyMepsb!
NPUMEHEHUS BOOOCHAOXEHWS)

ArpervpoBaHue faHHbIX,
yrnpasfieHne HacocamMmm n CUcCTeMamm
BOAOCHa0XeHUs; nogaepXxueaet
loT-nogknioyeHwne.

cDOKyC Ha MOHUTOPUHIe un ynpasiaeHnn BOAAHbIMU
KOHTYypaMu n Hacocamu B 3gaHuu. (aggregate.digital)

a3
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e UHTerpaumsa

Tridium Niagara ncnons3oanu kak BMS v wnio3 gns
arperaumn: noaknioyeHme K cHéTynmkam BOAbl, AaTyu-
KaM gaBneHus n temnepartypbl Heped Modbus, BACnet,
10-monynu; paHHble wnu B Niagara ons Buayanusaumm,
CO34aHnsA NpaBun N TPEBOT.
° Pesynbrarthbl

« Monyunnn ueHTPanmM30BaHHYIO TenemMeTpumio no
BCEM BOASHbIM KOHTypaMm (nNuTaHue OaCCenHoB,
6oinepsl, ropsyasa Boga rno araxam).

+ 3a CYéT aHanuMTMKKU: ONTUMU3NPOBANU rpadukm
HarpeBa, cbanaHcupoBanu Harpysku Ha Golinepsl,
CHU3NNN NUKN NOTPEeBNEeHns U yMeHbLUNW 3aTpa-
Tbl 3HEPrMn Ha Harpes BoAbl. B otyéte Tridium un
Aquanomix roBopuTCH, YTO peLleHne yMEHbLUAEeT
OMnepaunOHHbIE PUCKU N MO3BONSET 3KOHOMUTDL (B
Kenc-ctagn npueoaatcsa KPl N0 CHUXEHMIO BHe-
NMAaHoBbIX PaboT 1 yNy4lLIEHUIO onepaTuBHOro pe-
armpoBaHus). KOHKpeTHble NMPOUEHTbI 3aBUCAT OT
obbekTa, HO BMS 1 aHanuTuMka nokasanun 3ameT-
HbIi ROl B rOCTUHMYHOM CErMeHTe.

Mouyemy 3TO BaXXHO Ang otens

KypopT ¢ 6acceiiHamn n CIMNA — 6onbLuon notpebu-
Tenb ropsvyen Boabl. AHaNM3 pacxogoB BOAbI NO3BOAAET
TOYHEe ynpaBnATb Hacocamu u Goinepamm, SKOHOMS
3HEPruio U CHUXas 3aTpaTtbl Ha BOAY.

MpoekT Ne2.
AaponopT O’Hare International Airport u gpyrue
asponopTtbl (CLLA)

MaccoBoe BHeapeHME «yMHbIX» CMECUTENENn U YYET
Boabl B BMS (Otyer: sloan.com).
e 3apaua

Heckonbko kpynHbix asponopTtos (O’Hare — Chicago,
Orlando MCO v psag opyrux) yctaHoBuUnn Bogocbepera-
lowme CeHCOopHble cMecuTenn m BHeOpuin KOoMriaekc-
Hble NporpamMmbl Mo 9GPeKTUBHOMY NOTPEBNEHNIO BOAbI
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(3aMeHunn apmMatypy, MoAepHU3MpoBanm GallHu oxna-
outenen, nMcnonb3oBanu KoHAeHcaT ans nonmea). Ha
O’Hare ycTaHOBWAM CEHCOPHbLIE CMECUTENN U CTaHLUMU
AER-DEC (MHTerpupoBaHHbIi MOAOY/b, KOTOPbIA BKJIO-
yaeT OGeCKOHTaKTHbIN cmecuTenb Sloan EFX / BASYS,
CYLUWNKY OJ151 PYK, A03aTOp Mblia, YMbIBasIbHYIO MOBEpPX-
HOCTb C KOHTPOJIEM MOTOKA) C HU3KUM PacxoAoM BOAbl,
KOTOpble 06ecneynBaloT 3HAYUTENbHOE COKpPaLLLEHME NO-
TpebneHns Boabl B CAHNTAPHbIX y3ax.

e UHTerpaumsa

Cama caHTexHuka (CeHcopHble cMecuTenu) paeTt
TOYEYHYID 3KOHOMMIO, HO MakKCUMasbHbIN 3dPEKT [o-
cTuraeTcsl, korga nokasaHus CHETYMKOB U AATYNKOB MH-
TerpupytoT B 00LLyt0 cucTemy ynpaeneHus (BMS wmnn
nnatopmMy MOHUTOPUHIA).

B 60nbLLIMHCTBE a9pONOPTOB NPOEKT BKOYAET 3 MO-
nyns: namepeHme — cbop AaHHbIX — aHanutuka (BMS/
SCADA unu obnayHas nnatdpopma) Ans COCTaBIEHUSN
OTYETOB N ONTMMM3AUMN pacxoda MU HacTpoek. Mybnu-
Kaumu no aspornopTamM ynoMUHaIOT TakxKe UHTerpauuto
C cucTeMamm OxXNaxaeHns u uppuraumn.

e PesynbraThbl

Ha ypoBHe caHuUTapHbIX 30H NMPUMEHEHNE CeHCop-
HbiX cuctem n AER-DEC no3BonMnO CHU3UTb pacxof,
BoAbl 00 ~50-67 %. Ona uenoro asaponopTta COBOKYM-
Hasi 3KOHOMWS 3aBUCUT OT J0NM BOAbl, MPUXOASALLENCS
Ha CaHy3/bl U KyXHIO, HO BHEOPEHME YMHbIX MPUOOPOB., a
Takke Mepbl N0 NMOBTOPHOMY UCMOSIb30BaHMIO KOHAEH-
caTa M O4YMCTKe TakxKe [aloT 3aMeTHbI Bknag B 06LLyto
nporpamMmmy BogocbepexeHus.

Mouyemy aTO BaXKHO AJig asponopTa

AsponopTbl — 06bEKTbI C OrPOMHbLIM MMKOBLIM Tpa-
dUKOM: gake Mesikas 3KOHOMMUSI Ha OJHOM YCTPOWCTBeE
mMacluTabupyetcs. NHTerpaunst gaHHbIx B BMS paét one-
paTtopamM BO3MOXHOCTb OTC/IEXMBATL MECTa C BbICOKOW Ha-
rpy3Kon 1 niaHnpoBaTb 0OCTYXMBaHWeE, a Takke 000CHO-
BblBaTb MHBECTMPOEKTbI MO PELIMPKYSALIAM U OHNCTKE BOAbI.



YMHbBIA A OM

Water Managemend

pestansnsinneind
§

and Reseroir

MpoekT Ne3.
locypapcTBeHHbI YHUBEpCUTET
(yHMBepcuTeTcKuii kKamnyc) —
cucTemMa YMHOro y4éta un ynpassieHUsi Boaom
(yHMBepcuUTeTCKUiA NPOEeKT)
e 3apaua

B Heckonbknx yHMBepcuteTax BHegpsanm loT-peLe-
HUS AN y4€Ta BOAbl: pacnpenenéHHble CHETUYMKU U
[aTymKn pacxona no 3gaHuam n nabopaTtopusiM, aHa-
N3 pacxoa no KOHEYHbIM NOSb30BaTeNsAM (CaHy3/bl,
KYXHW, nabopaTopHble yCTaHOBKN), MOHUTOPUHI TEM-
nepartypbl U KayecTBa BOAbl B CUCTEMAX, UHTErpaLus
naHHblx B BMS n o6nayHyio nnatdopmy Ans aHanm-
TUKN 1 OTYETHOCTU. OQHO M3 ONUCAHHbIX PELUEHN —
npoekT «Smart Water Management System in a State
University» — nokasbiBaeT BHegpeHue loT-gatymkoB m
nnaTPopMbl AN CHUXEHUS MOTEPD U NYYLLErO NAaHu-
poBaHus.
e UHTerpauus

YctaHoBunM pacnpenenéHHble CYETYMKN BOObl C
LoRaWAN / NB-loT / M-Bus — paHHble oTnpaensnv B
obnako n BMS — npoBoamnv aHann3 no koprnycam u
GYHKUMOHANbHLIM 30HaM — BU3yannamposanm n ¢dop-
MMpOBaNM OTYETbI MO MNOTPEGNEHUIO U MUKOBLIM Ha-
rpyskam. Yacto wmcnonb3oBanu wuHterpaumioo ¢ HVAC
n BMS pnsa koppenauum ropsiden Bogbl U OTOMAEHUS
(Kevic: labsreview.org).
e PesynbraThbl

B npoekTax yHNBepCUTETOB PUKCUPOBANN CHUXEHNE
noTpebneHns BoAbl M COMYTCTBYIOLLEN 3Heprum, 3aTpa-
YMBAEMOW Ha HarpeB, Ha YPOBHE [OECSATKOB MPOLLEHTOB
npu KOMBMHMPOBaHHbLIX Mepax: To4Ye4yHas 3aMeHa apma-
Typbl + aHanUTMKa + onepaumoHHblE U3MEHeHMs (nna-
HOBbIE OTKJIIOYEHUS, NepepacnpeneneHme Harpyskun). B
OTAENbHbIX OTYETAX NpPMBOAAT akoHOMKMIO Ao 20-30 %
npw KoMnnekcHom nogxone. Kpome T0ro, MOHUTOPUHI
nomor ObICTPO HaxoOuTb «aHOManuu» noTpebneHus (a
HEe TOJIbKO aBapuiHbIE MOTEPU), HTO NO3BOJINIO TOYEYHO
CHU3NTb HeaddekTUBHOE NOoTpebneHne B nabopaTopusix
N KaMMYCHbIX KYXHSIX.

Wt Treatment Facilny |
-

Mouyemy 3TO BaXKHO AN yHUBepcuTeTa
YHUBEPCUTETHI — «FOPOJ, B FOPOAE» C MHOXECTBOM
TMNoB noTtpebneHus (nabopatopun, OBLLEXUTUS, CTO-
nosble). AHanutuka OT loT-CaHTEXHMKN U MHTEerpaums
¢ BMS paloT npo3payHoCTb pacxonoB, nomoralT nna-
HMPOBaTb MHBECTULMM B MOLEPHU3AUMIO U COKpaLLaloT
aKcnayaTaunoHHble pacxoabl (Craresi: MDPI).

Y10 9TO 3HAYUT ANA PbIHKA: KJIOYEBbie BbIBOAbI
AHann3 npakTUyYecknx KeMCcoB NO3BoNseT chopmynm-
pOBaTb HECKOJbKO BaXHbIX BbIBOJOB.
e LleHHOCTb — He B YCTPOMCTBAX, a B AaHHbIX
CeHCcopHble peLleHns camu rno cebe paoT ahdekT, HO
MakcumasnbHas oTgada AoCTUraeTcs Npu UX MHTerpaumum
B BMS.
e CueHapuu NPpUMMeHeHUs pa3nnyaloTcs no orpac-
nam
+ B OTENSAX — ONTUMU3aALUS Harpesa Boabl;
+ B asponopTax — Macltabupyemasi 3KOHOMUS;
+ B KaMmrycax — aHanuTuKka 1 niaHMpoBaHue.
e TenemeTpus CTAaHOBUTCS OCHOBOI ynpaBJieHUs
JlaHHble Ha YypOBHE CTOSIKOB, 3TaXen U OTAENbHbIX
YCTPOICTB NO3BOJISIOT BbISBAATbL HE TONbKO aBapuu, HO
N HE3PDEKTUBHOCTD.

BmecTo BbiBOAA:
PbIHOK NepexoauT B CTaguio 3pesiocTu

[ns poccuiickoro pbiHKa aBToMaTu3auus cbopa
OAHHbIX C MHXEHEPHbIX CUCTEM YXe CTaHOBUTCS CTaH-
hapTHoM npakTmukon. CYéTtunkn, gatyinkmn, HVAC-cucrte-
Mbl — BCE 4alle MHTerpupytoTcs B eamHble nnatgopMebl
MOHUTOPWHIa 1 ynpasfieHus:.

MosiBunncb coBCTBEHHbIE MPOrpamMMHble peLleHus,
pa3BMBaAETCA 9KOCUCTEMA «YMHbIX» YCTPOMCTB, PacTeT
4YNCNIO Peann30BaHHbIX MPOEKTOB.

Cnepyowmii atan — 3TO He NPOCTO BHegpeHue BMS,
a 1Cnonb30BaHMe AaHHbIX A IPUHSATUS YNpaBieHYeCcKnx
peLeHn.

M MMEHHO 34eCb — Ha CTbIKe MAaTdOpM, aHANUTUKKN K
npakTukn — popmmpyeTcs byayliee pbiHKa. m
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Croak ana cnvea
KaHanusaumm

1. OvcrodnmK ¢ rayxum gHom (onA aobasneHua Baktepuii)
- EMKOCTD ANA NPHEMa TEEPABIX 3MEMEHTOB HaHANHIALMM,
2. NpoMewyTOUHaA EMKOCTS C ITYXMM SHOM (408
poGasnequn Baktepuii),

3. EmeocTs gna 06pabotaHHoN DaKTEPHAMM MWIKOCTH C
OTKPBITEIM JHOM.

v iy

KananuzanuoHHas cucreMa
(ans MOCTOAHHOTO MTPOYKHBAHHA)

MepennsHan

pog

BeHTmnAumA

(cenTrk 13 #\0 Kos1el) paccunTaHHBIN Ha 4-5 YesoBeK

KOHDNUKT «BOAOOUYMNCTKA NPOTUB CENTUKa»

YeCcTHO 1 NOHSITHO pa3BenBaeT MUbl 0 BUHOBHUKaxX rubesiv 6aktepuii
B CcernTuke OCHOBATe/1b U FreHepPasibHbIV ANPEKTOP KOMIMNaHUn
GunbTpoMup Tapac 3auapyHHbINA.

Monyyalo ovyepepHoOW Ooknag M3 MHXEHEPHOro OT-
aena: «Tapac MnxannoBu4, KJINEHT XanyeTcs, 4TO COfb
ybuna ero centuk. BoHb Ha BeCb y4aCTOK, CAHTEXHUKMN
pa3BoaaT pykamu». NoaobHoe A Cnbllwy C 3aBUAHOW pe-
rYNsiPHOCTbIO HA MPOTSXEHWUW NMOCNeOHUX AECATU NeT.
B npodeccmoHanbHomM cpene MOHTaXHUKOB CHOpMU-
poBafiacb ycToumBas, noduTn GosbkiopHas Tpaanums:
ecnu Ha o6bekTe CTOUT cuctema ymsryeHus, a B JIOC
nornbna KonoHust 6akTepuin — BUHOBATbI BCerga ma-
cTepa, yctaHoBmBLUME GUNLTPLI. Beab 3TO OHKM HACTpPO-
WX pereHepaumio conieBbiM PacTBOPOM.

[aBaiTe OTNOXMM B CTOPOHY 3MOLMUM N MapKeTUH-
roBble CTpalWIKKU nNpou3BoauTeneit Guonpenapartos.
9 npepnaraio pasobpatb NpobaemMy C TOYKU 3PEHUS
VIHXEHEepPHOW rmapaBavkn 1 BMOXMMUK, 4TOObI pa3 1 Ha-
BCeraa 3akpbiTb BOMNPOC COBMECTMMOCTM CUCTEM BOLO-
NMoAroToBKM M aBTOHOMHOW KaHannsaumm.

AHATOMMUS «<YBUNCTBA»: KTO HA CAMOM AEJIE
YHUYTOXKAET AKTUBHbIN UN

MOHTaXHVK, paboTaloLuii «B MOMsSX», MPEKPaCHO 3Ha-
€T YCTPOWCTBO COBPEMEHHON CTaHUMWU rnybokowr 6uo-
JNIOrMYECKOM OYUCTKU. DTO HE NPOCTO BOYKa, a CMOXHbIN
OuopeakTop, rae aspobHble N aHa3POOHbLIE MUKPOOPra-
HU3MbI NepepabaTbiBAlOT OPraHuKy. TN KONOHUN Oei-
CTBUTENIbHO YyA3BUMbI. HO KOraa Mbl HauMHaeMm pasbu-
paTbCsa B NPUYMHAX UX rMOenu Ha peasibHbIX 0ObekTax,
BbIICHAI€TCS, 4TO noBapeHHasn conb (NaCl) Haxoautcs B
KOHLLE cnuncka yrpo3. Ha nepBoM MecTe CTOUT He XMMUS,
a dpusmka. A TodHee — ruapasnunka.

[MaBHbIN Bpar — 3TO rMapaBanyeckuin yaap uam npe-
BbllLeHne o0ObEma 3annoBoro cbpoca. lpencrtaBbTe
CUTyaLMIO: CTaHUMA paccuymTaHa Ha npuém 250 nutpos
€ONHOBPEMEHHO. YMAryuTenb, HanpuMep, Ha KOJIOHHE
1054 nnn 1252, BO BpemMsi MPOMbIBKM BbIOpachiBAET B



apenax ot 300 go 450 nuTtpoB Boabl. Ecnn aTOT Npouecc
coBMnagaeT C BeYepHUM AyLleM X0351eB UM paboTol CTU-
panbHOM MalUMHbIl, NPOUCXOANT BaHalbHOE BbIMbIBAHME.

MoTok BOAbI NOA HANOPOM MPOCTO BbIHOCUT aKTUBHbIN
1N Ha penbed Unm B ApeHaxHblli konoaey,. bakTepun He
«yMUpaloT» OT CONN, a PU3NYECKM NOKMAAT MECTO CBO-
eli paboTbl. CTaHUMA OCTAETCs «MyCTOW», N Yepes napy
[Hel Ha4YMHaeTCs NPoLEecC rHNeHUs1 CBEXMX CTOKOB, Tak
Kak nepepabaTtbiBaTb UX YK€ HEKOMY.

MW® O COJIEBON MHTOKCUKALUU

Pa3bepéM rnaBHbIii aprymMeHT ckenTukoB: «ConeBow
pacTBOp CTepPUIM3yeT cpeny». 3BYYUT JIOTMYHO, eC/n He
cunTaThb UMGPBLI.

Mpwn pereHepaumn NOHOOOMEHHO CMOJbl Mbl UCTMOJTb-
3yeM HacCblLLEHHbI pacTBOP NoBapeHHo conu. [la, B Mo-
MEHT 3acachlBaHMs peareHTa KOHLLeHTpauus Bbicoka. Ho
NPOLLECC NPOMbIBKM MHOrOCTyneH4aTbli. CHavyana naét
obpaTHasi NpoMbIBKaA (B3PbIX/IEHWE), 3aTEM 3acackliBaHMe
peareHTa, NOTOM MeAJieHHas OTMbIBKA W1, HaKoHeLl, Obl-
CTpasi OTMbIBKa.

B kaHannsaumo nonagaeT He YNCTbI paccor, a MUKC.
O6wwuin 06BEM cbpoca pa3daBisgeT KOHLIEHTpaLMIO CO-
Nell 00 3Ha4YeHWin, He npeBbIlalWmMx 2—-5 rpaMMoB Ha
mTp. Te KOHUEHTpauuu, KOTopble MPUXOASAT B CEMTUK
nocne pereHepauuu ymsardutensl, He cnocobHbl paso-
pBaTb KneTo4yHble MeMbpaHbl 6akTepuii UM OCTaHOBUTL
nx metabonuam. bonee Toro, MHorme wTamMmbl 6akTe-
puii NpekpacHoO 4yBCTBYIOT cebs B cnaboconéHon cpe-
ne. NMpobnema BO3HMKAET TOSIbKO B OAHOM CJly4ae: eciu
apeHaxHas Tpyba oT dubTpa Bpe3aHa HenocpeacTBEH-
HO B 30HY aspaumm, MUHYS NpUEMHyo kamepy. BoT Toraa
JIOKasbHbI CKa4YOK COIEHOCTM MOXET LLIOKMpOBaTb 610-
maccy. Ho 370 yxxe Bonpoc K KBanndukaumm MOHTaXKHN-
Ka, a He K TEXHOJIOMMMN OYUCTKN.

BoanocHabxeHne .BoaoorBeaeHune

PEAJ1bHbIE NPU4YUHbI TMBEJIU MUKPO®DJ1OPDI

Ecnuv conb HY Npu Y4EM, NOYEMY CENTUK BCE-TaKM «BCTa-
e1»? Mcxoas n3 ctatmcTuUkKn CEPBUCHOIO OTAena Hawemn
KOMMaHWW, KapTUHA BbIMMAOUT CReayowmm o6pas3om.

Bo-nepBbiXx, OECKOHTPOIbLHOE NMPUMeHeHne ObITOBOW
XUMUN. Xunblpbl 3aropodHbIX JOMOB 4acTO NEepPeHOCHAT
ropoAckme MPUBbIYKM Ha aBTOHOMHYIO KaHanusaumio.
NunTb «BennaHy» nnn cpencTea ¢ BbICOKUM COAepXaHU-
€M xJiopa B YHUTa3 — BeEpPHbIi cnocob youTb cenTuk 3a
CyTKM. XN10p, B OT/IMYKE OT HaTpusl, ABNSeTCs OMOLMO0M.
OH BbIXUraeT NIEHKY Ha 3arpy3ke 1 YHU4ToXaeT CBOOOA -
HO nnasatoLwmin nn. Jaxe HebonbLuaa Ao3a arpeccuBHOM
LWENOYM UM KUCNOTbl, NCMONb3YyEMOWN AN MPOYMUCTKMU
TpyO, HAHOCUT KoJioccasbHbIN yuepb akocucteme JIOC
ob6bémom B 2-3 kyba.

Bo-BTOpPbIX, «<rofiofgHas cMepTb». [Napanoke, HO CRuLL-
KOM 4YuCTas Boga U OTCYTCTBMUE XWUNbLOB yOmBaloT 6ak-
Tepuun ObICTpee, YeM xumus. BakTepusam HyxHa ega —
yrnepona, asort, ¢pocdop. Ecnn gom akcnnyatnpyetcs B
pexmnmMe «Haes3noB» MO BbIXOOHbLIM, @ B OyAoHM cucTema
npocTanBaeT, KOJIOHUS aerpagupyet. A ecnu npu aTom
CTOUT MOLLHas BOAOMNOAroToBKa, youpaiowas U3 BoAbl
BCE NMPUMECH, N HET NMOCTYMIEHUS OPraHMKN — WU HAYnN-
HaeT CaMOOKMCAATLCA U OTMUPATb.

B-TpeTbux, aHTUOMOTUKM 1 NieKkapCcTBa. ITO peaKo oob-
Cy>XOatoT, HO C/IMB B KaHaNM3aumio NPoayKTOB XU3Heae-
ATENbHOCTW YesioBeka, MPOXOAALLEro UHTEHCUBHbIN KYypC
aHTMbMoTnKoTEPanum, cnocobeH cepbE3HO yrHeTaTb pa-
60Ty cTaHuMn. Bruoxmmmyeckmne nNpoLEecchl TOPMO3ATCS,
oyncTka nagaet o 50-60%, noasngaeTca 3anax. »
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XENE30: 94 Win NNLA?

Eweé oaHo yactoe 3abnyxaeHne KkacaeTcsl CUCTEM
obe3xeneamBaHus. C4MTaeTcs, YTO CMbIB OKUCTIEHHO-
ro xenesa (pXaB4uMHbl) 3abuBaeT cenTuk. NHXeHep-
Has npakTuka ropoput 06 obpaTtHoOM. TpéxBaneHTHoe
Xenes3o, MapraHel, u npo4yas «rpsasdb», KOTOPYK Mbl
3a4epXnBaeM Ha 3achbiMHbIX GubLTpax n copacbiBaem
rMpu NPOMBbIBKE, HE TOKCUYHbI OJ151 6akTepuii.

Bonee TOro, HekoTopble rpynnbl 6AKTEPUIA UCMOb-
3yIOT 3TN 3NEeMeHTbl B CBOEM meTabonuame. Ocaaok
NPOCTO CKanJMBaeTCss Ha [HEe NPUMEMHON Kamepbl B
BUOE MUHEPASIbHOrO Kna, KOTOPLIA OTKaYMBaeTCcs ac-
CEeHM3aTOPOM BO BPEMS MaHOBOro obcnyxuBaHus. OH
nHepTeH. ONacHOCTb NpeAcTaBnsieT TOMbKO MapraHel,
B NepmaHraHatHoM ¢opme (MapraHuoBka), ecnn Bbl
MCNoNb3yeTe peareHTHoe obe3xene3vBaHue C nepe-
L031POBKOW okucnutena. Ho coBpeMeHHble CUCTEMBI C
[031POBaHNEM TUMOXIopUTa UM aspaumein abconoT-
Ho 6e3onacHbl ans JIOC, Tak Kak akTUBHbIA OKUCINTESNb
ycrneBaeT npopearmpoBaTh eLé B KOJIOHHE.

TEXHUYECKUE PELUEHUSA ON9 MUPHOIO
COCYLLECTBOBAHUSA

Mbl, Kak MHXeHepbl, 06813aHbl HE UCKaTb BUHOBATbIX,
a co3pasaTtb PaboTOCNOCOOHbIE CBA3KM 060PYA0BAHUS.
YT106bI NOAPYXUTb BOOOMOArOTOBKY M KaHanM3auuio,
HY>XHO cOBnoaaTh HECKOJIbKO XECTKMX NPaBWl Ha aTane
NPOEKTUPOBAHUS.

MepBoe n rnaBHoe — pac4éeT GanaHca macc. Moaodu-
pas JIOC, Bbl [OMKHbI YYMUTbIBATb HE TOJIbKO KOIMYECTBO
npoxueatoLmx (ycnosHble 200 NMTPOB Ha 4YenoBeka), HO
1 TEXHUYECKMIN cOPOC ¢ GuNbLTPOB. ECnn B foMe nnaHmnpy-
€TCs yMarynTesnb Ha KosloHHe 1354, koTopbiii BbIAaET 500
JIUTPOB MPOMBbIBKW, CTaBUTb CTAHLMIO C 3a/INMOBbIM COPO-
coMm 250 nuTpoB — npecTynneHne. 3aka3ynk OOSIKEH
MOHMMAaTb: COKOHOMWUI Ha 0ObEME cenTmka — nNpuaeTcs
NAaTUTb 3a BbIBO3 CTOKOB UV MYYUTLCS C 3aMaxoM.

BTopoe — pa3HeceHMe MpoLecCOoB BO BPEMEHMU.
AsTtomaTtuka Clack mnu Runxin no3BonseT HacTpouTb
OT/IOXEHHYIO pereHepauuto. Mel nporpaMmmMmpyem npo-
MbIBKY Ha 2-3 yaca Houu, korga Bogopas3bop B Aome
MUHUManNeH. 3TO CHUXaeT PUCK rMAPaBINYECKON ne-
perpysku.

TpeTbe — npaBufbHas TpaccupoBka apeHaxa. B
vaoeane cb6poC C BOOOMOArOTOBKM HYXHO MnyckaTb MO
Oalinacy, MMMO cenTuka, cpasy B OPEHaXHbIA KonoaeL,
WU NINBHEBKY (€CNM NO3BONSIIOT 9KONIOrM4eCckmne HOpMbl
M cocTaB cToka). Ecnu Takon BO3MOXHOCTU HeT, cOpoc
3aBOAUNTCS CTPOro B NPUEMHYIO KaMepy, rae NponcxoamT
MaKkCrMasibHOE CMeLUNBaHNE U yCPeHEHME CTOKOB.

YeTBEpPTOE — OBMONoaaepxka. Mbl pekoMmeHayem Knm-
€HTaM BHOCUTb BakTepmanbHble 3aKkBaCKM Pas3 B MECSLL.
OT0 He naHaues, HO XopoLLlasi CTPaxoBka, NO3BOJIAIOLLANA
NoAanepPXMBaTb MIOTHOCTb NONYAALMM aKTUBHOMO Ua Ha
BbICOKOM YPOBHE, KOMIMEHCUPYS BO3MOXHbIE MOTEPU NPU
NPOMBbIBKAX.

ANrOPUTM AENACTBUI NPU ABAPUMN
Ecnu kaTacTpoda yxe npounsoLuna, n 3aka34ynk Tpedy-

€T pelleHns, NnaHmkKa — NNoxon coBeTymk. BocctaHoBne-

H1e 61oLLeHO3a — NPOLLECC MOHATHLIN U YNPaBASEMBbIN:

« OcTaHoBMTE 3KCnyaTauuio BOAONOArOTOBKM Ha napy
OHEWN nnu nepeBeauTe eé B pexum barnaca, 4Tobbl
MCKJTIOYNTb MOCTYMIEHNE NMPOMbIBHbIX BOA,

+ [lpoBepbTe HACTPOMKM yrpaBnsioLwWero kianaHa. Bos-
MOXHO, COMNCH LMKIIbI, Y MTPOMbIBKA UOET C/IULLKOM
4aCTO MU CAULLKOM MHTEHCUBHO.

+ BHecwuTe ypapHyio 0o3y buonpenapata. MogonayT
npoBepeHHble Mapkn Bpoae Dr. Robik nnu BioForce,
HO CMOTPUTE Ha HAa3HaYeHWe: Hy>XXHbl CpeACcTBa AN
3anycka, a He o5 noanepxxaHus.

- Ob6ecneybTe NPUTOK OpraHnkun. Kak 6bl LLUHUYHO 3TO
HW 3BYYasio, CTAHLMM HYXHO «MUTaHWe».

+ Yepes 5-7 gHen oueHnTe peadynbrat. Ecam 3anax
yWEn, a BOAa Ha BbIXOAe NOCBET/IeNla — BO3BpaLLai-
Te pUNbLTPaLMIO B CTPOI, CKOPPEKTUPOBAB BPEMS
NPOMBbIBKU.

PESIOMUPY4H ONbIT

YTBEpXOeHue, 4To GUNbTPbLI ANs BOAbl HECOBMECTU-
Mbl C CENTUKAMU — 3TO NMPU3HAK HU3KOWN KBanupukaumm
npoekTuposLlmka. CucTemMbl MNpekpacHo paboTaloT B
TaHAeMe Ha TbicsiHax 06bekToB. CoMb U3 YMArYnUTENs He
ybuBaeT 6akTepumn B TEX KOHLIEHTPALMSX, KOTOpble AaET
OblTOBas cuctema. Yousaet ux 6e3rpaMoTHbIN MOHTaX,
KOorga B «4eTBEPKY» (CTaHUMIO Ha 4 YenoBek) NbiTaloTcs
BNNTb NoJiky6a BoAbl 32 20 MUHYT.

dunbTpauus, HANPOTUB, 3aLLMLLIAET CAHTEXHUKY U TOT
Xe CenTuk OT M3BECTKOBbIX OT/IOXEHWUIA 1M 3apacTaHus
xenesom. 3To cmumburnos, a He BoHa. Ho aToT cnumobnos
TpebyeT pacyE€ToB, HACTPOWKM U MOHUMAHUS DUSNKK
NMpPOLLECCOB, a He cnenoii Bepbl B MU®bI. ECnn Bbl COMHE-
BaeTeCb B pacyétax — 3BOHUTE B «DunsTpoMup». Mbl He
TOJIbKO NPOAAEM PUNLTPbI, HO ELLE N YMEeeM cHnuTaTb Jin-
Tpbl, KOHLLEHTPALMN 1 TnapaBAnyeckmue Harpysku. m

BJINLLOMNPOC

Y1o genatb, ecav B nacriopte centmka rnpo-
U3BOAMTEJIb MPSIMO 3arpeLiaeT copoc rpo-
MbIBHbIX BOZ OT CUCTEMbI BOAOOYNCTKU, FPO3S
CHSITUEM C rapaHTum?

OTO cTaHfapTHas nepecTpaxoBka MPOU3BO-
antenen JIOC, 3awmiaowas nx ot npeTeH3nin
npwn nepenmeax. TEXHNYECKN FPAaMOTHOE peLLe-
HME — OpraHM30BaTb OTAEJNIbHYIO MarmcTpasb
cbpoca NPOMbIBHOM BOAbIl. TO NOSHOCTbIO CHU-
MaeT BOMPOC rapaHTuM N UCKIIOYaET rmapaBan-
YECKYI0 Meperpysky.

MOXHO 11 ncrnobL30BaTb BOAY NOC/AE CENTU-
Ka A1 No/iMBa ra3oHa wuiv oropoaa, ecjiv B
JAOME CTOUT COJIEBOV YMSITYNTESTb?

[na razoHa 1 OeKOpaTMBHbIX KYCTApHUKOB
Takas Boga 6e3onacHa, Tak Kak KOHLeHTpauus
HaTPUS HA BbIXOAE HUYTOXHA (MPpY YCNOBUK Npa-
BUSIbHOW paboTbl centuka). OpHako nonaveaTtb
NMIOAOBbIE OEepeBbs U OropoA (orypubl, NOMU-
L0pbl) CTOKaMN U3 KaHANN3aLunm He PEKOMEHAY-
€TCH N0 CaHMTapHbIM HOPMaMm, HE3aBUCUMO OT
HanMuns yMardymTens, n3-3a pucka 6akrepuanb-
HOro 3arpsA3HEHMS N10O0B.

Kak B1U3yaJsibHO OT/INYUTb XUBOUN aKTUBHbIN
w1 OoT MEPTBOro, He caaBasi npobskl B 1abopa-
TOPUID?

3ayepnHuTe BOAY B MPO3PAYHYI0 EMKOCTb U
pavite noctoaTb 20-30 MUHYT. «340POBbIV» U
0CefaeT KPynHbIMW XJ10MbSMW HA OHO, BOAA Haf,
HVM CTaQHOBUTCA OTHOCUTENIbHO MNPO3PaYvyHOMN,
LLBET Ma — OT TEMHO-6YPOro 4O KOPUYHEBOTO.
MEpTBbIA Unn GOSILHOW WA HE OocedaeT, BoAa
OCTaETCS MYTHOW, MMEET CepbIi UAn YEPHbIN
LBET 1 PE3KNI HEMPUATHBINM 3anax rHNeHus:.



intelligent building
EXPO TASHKENT

licensed by Messe
Frankfurt Exhibition GmbH

20-22 maa 2026 roga

Y33akcnoueHTp, TawkeHT

| '%H?--' _.'E : I Bl Bl : :1_ > ’
' MEXDYHAPOOHAS = -

CHELIMAJ'I U3UPOBAHHAS BbICTABKA
NOCBALLEHHAA NEPEAOBDIM
TEXHOJIOTUAM A4

(OB UHIKEHEPHbBIX

(=0l CUCTEM

a[Llile

3AHUM 83 YHOPACTPYKTYPbI

[ YMHbIX ] [ 1= YCTONWYMBOW FOPOACKOWM

5 [ www.ibexpo.uz ]




HEATCLUB #3/2026

NMpakTuyeckmne coBeTbl
no BbiOoOpy 6onnepa
KOCBEHHOro Harpesa

Govinepbl KOCBEHHOro HarpeBa rnpeacTasBsioT
cobori yHuBepcasibHoe, 3KOHOMUYHOE 1 HaEXHOoe
peLueHve ass obecrieyeHus KOMGOPTHOro
npoxwvBaHusi n 6ecriepeboriHo paboTbl
pasnyHbix 06bEKTOB. Vx paboTa, OCHOBaHHas!

Ha 3¢ PEKTUBHOM VCI10/1b30BaHUN BTOPUYHOIO
Teruia, rno3BOJISIET CYLLLECTBEHHO COKPaTUTb
pacxobl Ha 3HepPropecypckl, a 4oJIrOBE€YHOCTb U
BO3MOXHOCTb UHANBUAYAJIbHON HACTPOVIKU esaroT
WX NMPUBJIEKATEIIbHOV MHBECTULIMEN B CO34aHNE
COBPEMEHHO Y 3¢pPEKTUBHOU CUCTEMBbI FOPSIHEro
BOAOCHabXEeHUSI.

MpyHuMn paboTbl 6G0INEPOB KOCBEHHOro Harpesa
OCHOBaH Ha UCMNONb30BaHMM TeMNAa OT BHELLUHEro NCTou-
HUKa, TaKoro Kak OTOMUTESbHbIA KOTEN UMW COJIHEYHbIE
KONNEKTOPbI, A5 HAarpeBa BoAbl, coaepatlelics B 6ake.
OT0 oTIMHaeT 1x oT 6oIepPoB NPAMOro Harpesa, rae Ha-
rpeB OCYLLECTBASIETCA HENOCPEACTBEHHO BCTPOEHHbIM
TOHOM nnmn razoBo rOPeNKomn.

OCHOBHbIM 31EMEHTOM Boiiepa KOCBEHHOrO Harpesa
SBNSIETCA TEMIOOOMEHHMK, KOTOPbIA MOXET ObITb BbINOJSI-
HEH B BMOE Crvpann, 3MEEBMKA UWN BHELUHEN pybaLLKu.
OTa geTanb pacnonaraeTcs BHyTpy 6aka ¢ Bogon. Tenno-
HOCUTENb (HanpuMep, BOAA N3 CUCTEMbI OTOMSIEHUS) LMP-
KyNMpyeT Nno TernnooOMeHHMKyY, OTaaBasi CBOE Tero Boae
B 6ake. KoHCTpykums 6Goiinepa npeaycmMaTpuBaeT Hanmume
naTpyobKoB AN NoABoAa 1 0TBOAA TEMJIOHOCUTENS.

PasHoBnagHOCTN GONEPOB KOCBEHHOrO Harpeesa Mo-
ryT pasnmMyatbcsi No mMartepuany 6aka (aMannmpoBaHHas
cTaslb, HepXxaBselollas ctasnb), 00bEMY, TUMY Tennoob-
MEHHMKA W HaNN4YM OOMONHUTENbHbIX GYHKUWA. Ha-
npuMep, CYLLECTBYIOT MOLENW C ABYMSI TENJI00OMeEH-
HVKaMu, MO3BOASIOWME OAHOBPEMEHHO WCMONb30BaTb
[Ba NCTO4YHMKA Tenna, unm 6oinnepbl ¢ BO3MOXHOCTbLIO
[orpesa oT anekTpuyeckoro TOHa.

Boinepbl KOCBEHHOrO Harpesa ¢ TpybyaTbiM TenI006-
MEHHKKOM B BUAe 3meeBuka (Prc.1) — 910 camas npoctas
1 pacnpoCTpPaHEHHas KOHCTPYKUMS.

Puc. 1. MNpuHunnuansHas cxema
ycTporicTBa 6ovinepa KOCBEHHOro HarpeBa co 3MEEBUKOM

1-CtanbHoO amMmanupoBaHHbIi pe3epByap, 2-Koxyx BoAoHa-
rpesaresnis, 3-Tpybka Bbinycka Térnaou Boael, 4-OTBEepcTue 4is
YUCTKU 1 NPOBepoOkK, 5-Lnpkynsaums, 6-Tpyb4aTbivi Terni006MeH-
HuK, 7-Tpybka Briycka xoso4Hou Boabl, 8-MarHveBbiii aHoZ,
9-OrBepcTue ans HarpesaresibHoro anemenTa, 10-UngukaTtop
Temneparypsl, 11-Inb3a a1 4aTt4nkoB TEMNIEPaTypPsbl.
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3MeeBuK nNpeacTaBnsieT coboil MeTannyeckyo Tpy-
Oy, U30rHYTYO COOTBETCTBYIOLLMM 0O6pa3om, KoTopasi no-
rpy>xxeHa B 6ak ¢ Bogoi. fopsumin TennoHocuTenb (Boaa
W aHTUPPU3) UMPKYIMPYeT Mo 3MeeBuKy, OTAaBas
cBoé Tenno. dopma 1 niowanb NOBEPXHOCTM 3MEEBU-
Ka oNnTUMN3MPOBAHbI OIS MakCUMasbHOW TeniooTaayu.
OTAnYmMa MoryT 3akto4aTbCs B OAHOBUTKOBBIX UM MHO-
rOBUTKOBbIX KOHCTPYKLMSIX, @ Takke B MCMOJSIb30BaHUM
pPasfiyHbIX MaTepuanos, Takux Kak Meab NN HepxxaBe-
lowas ctasnb, 4715 NOBbILLEHNS KOPPO3MOHHOW CTOMKOCTU
1 TENJIONPOBOAHOCTH.

AnbTepHaTUBHas 3MeeBUKY KOHCTPYKUMS Ternnoob-
MEHHMKa - 3T0 [Ba pe3epByapa pasHoi émkocTu (Puc.2),
BCTaBfieHHble Opyr B apyra: «6ak B 6ake». Yepes 60/b-
WNiA - UMPKYIMpyeT TENJIOHOCUTENb C TemMnepaTypoi
+90...+95°C, nogorpeBaiowuii BOAY B MeHbLLUEM Bake C
rodprpoBaHHbIMU CTEHKAMMU.

Takol TN TennoobMeHHuKa obecnedyrBaeT PaBHO-
MepPHbIV HarpeB 1 yoobeH ans o6¢cnyxnBaHus, Tak kak oo
Hero npotue nobparbes.

CyLlecTBYIOT Takke KOMOMHMPOBaHHbIE peLleHns], rae
MCMNONb3YIOTCSH OQHOBPEMEHHO 1 3MEeBUK, 1 pybaluka,
WK XKe NPUMEHSIIOTCS 6osiee CoXHble KOHCTPYKLUMK, Ta-
KM€ Kak nnacTuHYyaTble TeNI000MEHHUKN.

Bolinepbl KOCBEHHOro Harpea 061a4aloT PSAoOM He-
OCMOPUMbIX MPEeuMYLLECTB, AeNalwWmx KX NpuBneka-
TesbHbIM BIBOPOM AJI1 MHOTMX NOTPpebuTeneii:

+ Bbicokasi agppekTuBHOCTb. lNepenaya Tenna ot
TEMNJIOHOCUTENS K BOAE NPONUCXOAUT C MUHUMAJTbHbI-
MW NOTEPSIMU, HYTO NO3BONSIET 3HAYUTENIbHO CHU3UTb
3aTpartbl Ha 3HEPropecypcChbl MO CPABHEHUIO C alb-
TepHaTMBHbIMM MeTogamMu. Cnuctema OTOMIEHMS, YXKe
paboTatowas ons oborpera NoMeLeHniA, 4OoNoHU-
TeNbHO UCMOJb3yeTCs AN Harpesa BOAbl, TEM CaMbiM
onTUMM3NPYs aHepronoTpebneHne.

« BbICTPbI U cTabUIbHBIV M0A0rPEB 601bLLIOr0 00b-
éma ropsiyeri Boabl. BHyTpeHHNUIM 6ak meeT 3Ha4n-
TeJIbHYl0 BMECTUMOCTb, YTO NO3BONSIET YAOBETBO-
pUTb NOTPEBHOCTM Aaxe O4YeHb OOJbLLUNX CEMEN UK
npeanpuaTUA ¢ BLICOKUM NoTpebnieHnem ropsyen
BoAbl. Bnarogaps aTomMy, OTCyTCTBYET HEOOX0aM-
MOCTb XJaTb, MOKa HarpeeTcs HoBas NOPLMS BOObI,
4TO ABNSIETCS YacTom Npob6aemMon Ans NPOTOYHbIX
BOJOHarpesaTtenen.

+ JosiroBeqyHoCTh M HAAEXHOCTL. Bnarogaps ncnosnbe-
30BaHMIO TEMJIOHOCUTENS, KOTOPbINM, Kak NpaBuso, He
KOHTaKTUPYET HanpsiMyto C HarpeBaTeslbHbIM 3/1IeMeH-
TOM, CHMUXXaeTCsl pUck 06pa30oBaHNs HAKUM 1 KOPPO-
31n. BTO NpoAJIeBAET CPOK CNYObl Bolinepa 1 CHUXaeT
noTpebHOCTb B YaCTOM TEXHNHECKOM 0OCY>XNBaHNN.

+ YHuBepcasibHOCTb npuMeHeHus. IX MOXHO ycneLwl-
HO MHTErpMPOBaTh MNPaKTUYECKN C JIIOObIM TUMOM
oTonuTenbHOro obopynoBaHus, 6yab To ra3oBble,
aneKkTpuyeckne Ui TBepaoTOMNIMBHbIE KOT/bI. Takas
rmbkKoCTb AenaeT Ux NpuBeKkaTesbHbIM PeLLeHVNEM
O1S1 MOAEPHM3aLUMM CYLLLECTBYIOLLIMX CUCTEM OTOrJ1e-
HUS MW MPU MPOEKTUPOBAHMN HOBbIX, 06ecnednsas
€ANHCTBO N 3P DEKTUBHOCTb UCTOYHMKA Tena.

« Okonoruyeckuii acrekT. Icnonb3ysi Tensio 0T OCHOBHOM
CUCTEeMbI OTOMEHMS, BoMNepbl KOCBEHHOIO Harpesa
MUHUMUN3VPYIOT BbIOPOCHI, CBSI3aHHbLIE C HArpPeBOM
BoAbl. Ecnv ocHoBHas cuctema paboTaeT Ha rase unm
LPYroM OTHOCUTENbHO YMCTOM TOM/IMBE, TO U KOCBEH-
Hbll4 HarpeB BoAbl CTAHOBUTCS Bonee 3K0N0rM4YHbIM Mo
CPaBHEHMIO C MCMOJIb30BaHMEM OTAESbHbIX 3NeKTpUYe-
CKUX U ra30BbIX BOAOHArpeBaresieit, KoTopble MoryT
MMETb B0MbLUNIA NIOKASbHBIA YINepOoaHbIl Cnea.

TenaeHUnM PbIHKa

Puc.2. MpuHumnuanbHas cxema
6ovinepa KOCBEHHOro Harpesa «bak B 6ake»
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1-Tperolyas XuakocTb (NepBUYHbIVI KOHTYP), 2-CaHuTapHas
Boga (BTOpuYHbIN KOHTYP), 3-llatpybok noaadYn Xosa04HOM
BoAbl, 4-lMatpybok 3abopa ropsiveri Boawl, 5-MoaaroLyasi 1MHUs
KOHTYpa oTornieHus, 6-0ObpatHasi IMHNSI KOHTYpa OTOMAEHUS, 7 -
Tennounsonsauus, 8-BHyTpeHHWi 6ak 13 HepxaBeloLer cTanu,
9-Hapy>kHbivi 6ak KOHTypa OTOMAEHMS.

« [IpoctoTta akcnnyarauymu. Nocne nepBoHa4YanbHOM
YCTaHOBKM 1 NOAK04EHNS 6OAnep KOCBEHHOMO Ha-
rpesa TpebyeT MMHMMANbLHOrO BMELLATENbCTBA NOJb-
3o0Barens. YnpasnieHue TeMnepaTypoi Boabl 0O6bIYHO
OCYLLECTBNAETCH Yepes3 TepMOoCTaT OTONUTENBLHOIO
KOT/1Ia UV HEMOCPEACTBEHHO HA camoM Boinepe,
4YTO OeNaeT ero UHTYUTUBHO NOHATHBLIM U YA0OHbIM B
NOBCEOHEBHOM NCMNOJIb30BAHUN.

+ OKoHOMUuYeckas Bbiroa B 10JIrOCPOYHOM rnepcrek-
TyiBE. XOTS NepBOHAYasbHble MHBECTULMM B BOnep
KOCBEHHOrO HarpeBa MOryT ObITb HECKOJIbKO BbILLE,
4yeM B OTAeJIbHble BOLOHArpeBaTesnn, CyLeCcTBEH-

Has 9KOHOMMS HA KOMMYHaJbHbIX NniaaTexax 3a CHET

BbICOKOW 9HEPrOoadPEKTUBHOCTU U CHUXEHME 3aTpaT

Ha 06CnyXunBaHMe ObICTPO OKYMNAKT 3TU BIIOXEHUS.

HanéXHOCTb 1 4ONrOBEYHOCTb YCTPOMCTBA TakKe

CMOCOOCTBYIOT CHUXXEHMIO OBOLLMX SKCMTyaTaLMNOHHbBIX

pacxonos.

MHTerpaums 6oinepa KOCBEHHOrO Harpeea B CUCTEMY
oTonneHnsa TpebyeT rpaMOTHOrO MOAXOAa K MOHTaxy u
rmapaBAnNyeckon cxeme. BaxHo obecneyunTb npaBusibHOe
noakmoveHve Kk Koty (Puc.3), yunTbiBas HanpaBneHve
MOTOKOB TensIoHocuTeNs. Yacto ans nosbileHns adpdpek-
TUBHOCTU UMPKYNSALMM U NPefoTBpaLLeHns neperpesa
WM Heporpesa BOAbl B OGake MCMONb3YTCHA LIMPKYNS-
LIMOHHbIE HACOChl U TPEXXOAOBbIE KnanaHbl. [paBuibHO
CMPOEKTUPOBaHHAA CcucTeMa MO3BONSAET MakCUMasbHO
ObICTPO HarpeBaTtb BOoAy B 6olinepe 1 noaaepXxueaTth 3a-
JAHHYIO TeMnepaTypy, oNTUMU3npys paboTy Bcel cucTe-
Mbl OTOMIEHNS 1 FTOPSIHYEro BOAOCHAOXEHMS.

Bbi6op 6olinepa KOCBEHHOrO HarpeBa — OTBETCTBEH-
HbIV War, KOTOpPbIN TpebyeT BHUMAHUSA K AeTansam. IToT
TUN BOOOHArpeBaTesis, NCNOoJb3YLWMA TENJ0 OT KOTna
OTOMNEeHNs, CTAHOBUTCS BCE Bonee nonynspHeiM 6naro-
naps ceoen adPekTUBHOCTU U SKOHOMUYHOCTU. B>
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U - 3anopHoi ananaH
P - npagoxpacn TensHsd KRanas
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Puc. 3. MNMpuHunnuanbHas cxema
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rNoAKJ1ln4YeHus 6oﬁﬂepa KOCBEHHOro Harpeasa.

Y106bI ccTEMa paboTana 6e3ynpeyHo, BaXHO y4ecCTb

PSL, KJIIOYEBbIX KOUTEPUEB:
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O6bém 6ovinepa. OH OOMKEH COOTBETCTBOBATb MO-
TpebHOCTSM Ballel cemMbun. PacyéT npon3BoauTCcs 1Uc-
X0[s1 N3 KONIMYECTBA YeNI0BEK U MPeanoiaraemMoro nm-
KOBOro notpebneHuns ropsyer soabl. Jns HebonbLLoi
ceMbk 13 2-3 yenoBek 0ObIYHO O0CTAaTOYHO Golinepa
Ha 100-150 nuTtpoB. Ecnu xe Bbl NaaHUpyeTe OOHO-
BPEMEHHOE MCMOJIb30BAHME HECKOJIbKUX TOYEK BO-
nopasbopa (aylw, BaHHA, NOCYAOMOEYHas MalunHa),
CTOUT PacCcMOTPEeTb Moaen 06beémom oT 200 nuTpoB
1 Bbille. N36bITOYHbI 0O6BEM NpUBEOET K neperpe-
BY BObl M JINLLHVM pacxofaMm, a HefoCTaTOuHbIA — K
TOMY, Y4TO ropsiyeli BoAbl MPOCTO HE XBaTUT.

Matepunan 6aka. MaTtepuar, U3 KOTOPOro U3roTOBJIEH
BHYTPEHHUI H6ak Golinepa, HanpsMyio BAUSIET HA ero
[ONrOBEYHOCTb M cTOMMOCTb. Hanbonee pacnpocTpa-
HeHbl [Ba BapuaHTa: cTaslb C 3MaIMPOBaHHbIM MOKPbI-
TUEM 1 HepXaBeloLlas cTasb. dManMpoBaHHble Gaku
6onee OOCTYMHbI MO LEHE, HO 3Malib CO BPEMEHEM
MOXET TpeckaTbCsi, 0COBEHHO Npu pe3kux nepenanax
TemnepaTtyp, 4TO CO3HOAET puck koppo3uun. bonne-
pbl U3 HEPXAaBEWLEN cTanu, HanpoTUB, OTINYAKTCS
BbICOKOM KOPPO3WOHHOM CTOMKOCTLIO U MTMIMEHNYHO-
CTblO, HO 1 CTOSAT A0poXe. Boibop 3aBMCUT OT BaLLEro
6roaxeTa 1 TpeboBaHUN K CPOKY CITyXObI.
TennoobmeHHuk. OPPEKTUBHOCTb KOCBEHHOro Ha-
rpeBa HanpsiMyto 3aBUCUT OT MJIOLLAAN Y KOHCTPYKLMMN
TennoobmMeHHuka. OH GbIBaeT BHYTPEHHUM (3MEEBUK
BHYTpY 6aka) unu BHelHUM (6ak B 6ake). BHyTpeHHne
3MEEBMKM Yallle BCTPEYalTCs B CTaHAAPTHbIX MOJe-
nax n obecneynBaloT JOCTATOYHYIO NMPOU3BOAUTENb-
HOCTb A1 6ONbLUMHCTBA ObITOBLIX HYXA. Ona 6onee
ObICTPOro 1 apPeKTMBHOro Harpesa OoJbLLINX 00bE-
MOB BOJbl CTOUT 06paTuTb BHUMaHWe Ha Goinepsl ¢
YBEJIMYEHHOW MJiowaibio TeENI00OMEHHMKA Unn OBy-
Msi 3MEEBMKaMM, €CNN 3TO NMPeayCMOTPEHO BalUUM
OTOMUTESIbHLIM KOT/IOM.

KomeopTt n 6e3onacHoctb. CoBpeMeHHble Goiinepsl
KOCBEHHOr0 HarpeBa MOryT OblTb OCHalLlEHbl PSOAOM
MONE3HbIX AOMONHUTENbHbLIX GYHKUMI. MarHmesbin
aHog, — 06a3aTesNbHbIN 31IeMeHT AN1a 3awmThl 6aka oT
KOPPO3un, KOTOPbI HEOBXOAMMO NEPUOONYECKN Me-
HATb. Hanuune patyvka Temnepartypbl U TepMocTa-
Ta MO3BOJISET TOYHO KOHTPONMPOBATbL Temrepatypy
BOAbl M 3KOHOMWUTb 3Hepruio. HekoTtopble mMopenu
MMEIT BO3MOXHOCTb MOAKIIOYEHUS «Cyxoro» TAHa,
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KOTOPbI/ MO3BOISET UCMOJIb30BaTh OoOlNnep kak Ha-

KOMUTESbHbI BOOOHArpeBaTeflb B JIETHUA nepuoa,

Korga oTornsieHMe OTK/IoYEHO. Takxe CTOUT 0b6paTuTb

BHMMaHMe Ha Hann4mne npeaoxpaHnTenbHOro KianaHa

ans cépoca n3bbITOYHOr O AaBneHns.

« Tun yctaHoBky. Boinepbl KOCBEHHOIO Harpesa ObIBAOT
BEPTUKAJIbBHOIO 1 FOPU3OHTAJIbHOIrO UCMNOSHEHUS. Bep-
TUKanbHblE MOAENU, KaK npaBuio, 6onee pacnpocrpa-
HEHbI 1 3aHMMAIOT MEHbLLUE MNJIOLWaan Mo ropUsoHTaNu,
4yTo YooBGHO [OJ1I OrpaHWYEHHBbIX MPOCTPaHCTB. lopu-
30HTasIbHbIe Bolnepbl MOryT ObiTb Goniee yao6HbI OJis
YCTaHOBKM MOf, NOTONIKOM W/ B HULLIE, @ Takke obecre-
YMBaTb HECKOJIbKO 6osiee ObICTPYIO LIMPKYISLMIO BOAbI.
Bbibop 3aBUCUT OT 0COGEHHOCTEN NMOMeLLEeHMs, rae Oy-
[eT yCTaHOBJeH 6oinnep, 1 BalLVX NPeanoYTeHWiA.

+ [lloakodeHne K cucteMe OTOIMJIeHWs], COrflacoBaHue
C KOT/I0M. BaxkHO y6eamnTbecsl, 4TO BbiOpaHHbI Hoinep
OyOeT COBMECTUM C BalUMM OTOMUTENbHBLIM KOT/IOM.
Heobxogymo npoBepuTb OMaMeTP  MOAKIIYEHWIA,
TUN LUMPKYASLMOHHOIO Hacoca (ecnm OH He BCTPOEH B
KOTEN) M MOWHOCTb KOTNa, OOCTATO4YHYIO OJ1S Harpe-
Ba HY>XHOro o6bEma Boabl. HeEkOTOpbIE KOT/bI UMEOT
BCTPOEHHbIE MOpaBiNYecKue MOoLynu Ans yrnpasne-
HUs 6OANepoM, 4TO YNPOLLAET MOHTaX U SKcruyaTa-
umio. O653aTeNIbHO MPOKOHCY/LTUPYITECH CO CMEeLM-
annCcTOM Mo OTOMJIEHUIO AJIS MpaBUIbHOrO nopbdopa
6olinepa, COOTBETCTBYIOLLIErO BalLEMY KOTJTY.

« Bromxert - nHBectuLys B kompopT. Onpenenvrte CBOM
OlooxeT 3apaHee. LieHbl Ha 6oinepbl KOCBEHHOIO Ha-
rpesa CyLLECTBEHHO BapbupYIOTCH B 3aBMCMMOCTU OT
o6bEMa, marepuanos, NPOU3BOAUTENS W AOMOJSHU-
TeNbHbIX OYHKUMA. [TOMHUTE, 4TO 3TO OOSrOCpOoYHas
VHBECTULMS B Ball KOMMOPT 1 3KOHOMUIO. Bonee no-
pOroii, HoO Ka4eCTBEHHbIN BOMNEP C ANMNTENbHBIM CPO-
KOM CIyXObl MOXET 0Ka3aTbCs BbIrOAHEE B AOJITOCPOY-
HOI NepcnekTMBe, Yem Aellénas Moaesb, Tpedyollas
4aCTbIX PEMOHTOB.

MonBoas ntor, Bbibop Holinepa KOCBEHHOro Harpeea —
3TO KOMIJIEKCHAs 3a4a4a. TwarenbHO NpoaHann3npymnTe
BCE BbILLENEPEUNCIIEHHbIE KDUTEPUU, COOTHECUTE UX CO
CBOVIMU NOTPEBHOCTAMU U BO3MOXHOCTAMU. [TpaBuiibHO
nonobpaHHbIi Gornep cTaHeT HadEXHbIM UCTOYHUKOM
ropsiyert Boapl Ha gonrue rogbl, obecneyreas KOMopT
1 9KOHOMHOCTb.

Oanee npepcraenseMm BaliemMy BHUMaHUIO 00630p
0oilyIepOB KOCBEHHOro Harpeea, NpeacTaB/IeHHbIX
Ha POCCUIACKOM pbIHKe. P



BAXI

TenaeHUnM PbIHKa

E.C.A.

BAXI

000 «B/JP Tepmusi Pyc» noctassisieT o6opynoBaHue,
B OCHOBHOM, As15 rpynnsl 6peHaos: BAXI v De Dietrich.

ACCOPTUMEHT NOCTaBASEMON NPOAYKLMN BKIOHAET B

cebs cnepytollee obopyagoBaHue:

* HaCTEHHbIE ra30Bble OTOMUTENbHbIE KOT/bI;

* MPOMBbILLIIEHHbIE BOAOrPENHbIE KOT/bI;

+ BOZOHarpeBaTenn — Kak ra3oBble, Tak U 3NeKTpuye-

CKue;

* CUCTEMbI aBTOMATUKN U ANCTAHUMOHHOIO yrnpasne-

HUS KOTNamu.

BHelHMe HakonuTesbHble Golinepbl KOCBEHHOrO Ha-
rpesa cepun UBC — 3T0 BbICOKO3(PDEKTMBHbBIE IMaNNPO-
BaHHbIE CTasbHble BogoHarpesatenm éMmkocTeio oT 100 oo
500 nutpoB. CTeHkM 1 3MeeBUK Boitiepa NoKPbIThI 3ana-
TEHTOBAHHOW BbICOKOKa4eCTBEHHOW amMasblo. OcHalleHbl
MarHueBbIMW aHogamn. N3onsaums n3 neHononuypeTtaHa
TonwmHom ot 40 0o 50 MM (B 3aBUCUMMOCTUM OT EMKOCTN).

TexHuueckue xapakrepuctukn UBC 200:

- EmkocTb 6oiinepa, n: 200

+ Makc. MOLWHOCTb 3MeeBuka, kKBT: 30,6

+ MowHocTb TOHa, kBT: 3

+ Makc. TeMnepaTypa ropsiyeli Boabl B 6ake, °C: 95
+ Makc. Temnepatypa rpetouein sogsbl, ‘C: 110

+ [1pon3BOAUTENBHOCTbL rOpsiyen BOAbI
npu AT=35°C, n/u: 750,0
- Makc. naBneHue Boapl B 6ake 'BC, 6ap: 10

KOHCTpYKTUBHBbIE OCOGEHHOCTU U NPEeuMyLLLecTBa:

+ Marepuan 6aka 1 3MeeBMKa: YrnepoamcTas crab;

+ BHyTpeHHee nokpbITue Haka: 3anaTteHToBaHHas
amansb;

+ [ByCTOpPOHHEE SMaNMpPOBaHNE 3MEEBUKA;

- Teéppas 06aMuoBKa C NOKPbITMEM 6efo amarblo;

+ JlBe rnnb3bl ¢ pukcaTopamMm gaga gartinka remnepary-
pbl 6oinepa;

+ OnekTpuyeckunii TOH 13 Hepxasetower ctanu AlSI
304L mowHocThio 3 KBT BO Bcex Moaensx;

- [Ba npefoxpaHuTeNbHbIX KflanaHa v KpaH cnvea B
KOMIEKTE.

E LA

65-1eTHUI OMbIT B CEKTOpe, COBEPLLEHHasi npou3-
BO/ZICTBEHHAas U TEXHOJI0rn4yeckasi UHPpPacTpykTypa, eB-
POMNeviCkne KOMIIEKTYIOLUNE BHUMAaHNE K OKPYXatoLLev
cpene v ceMeviHbiM LleHHocTam genaet E.C.A. ogHuM 13
CUJIbHENLLINX UIPOKOB Ha PbIHKE OTOMUTEILHOro 060pY-
J10BaHUs B MVIPE.

BepTukanbHeili 6orinep E.C.A. ¢ oBymMSa 3MeeBMKaMu
MCMONb3yeTcs B MecTax, rae Heobxoommo obecneyunTb
NPUrOTOBJIEHNE U XPAHEHWE ropsiyeit BoAbl:

+ 12 BapraHTOB NPON3BOAUTENILHOCTU C 06 LEMOM OT

100 no 3000 nutpos
+ Bnaropgaps TepMomMeTpy, pacrnonoXeHHOMY Ha KOp-

nyce 6oinepa, MOXHO JIerko KOHTPOIMPOBATbL TEMMNE-

paTypy BoAbl BHYTpUY H6aka
+ TepmocTaTt B MOAENSIX C HAarpeBaTesbHbIM 3JIEMEH-

TOM, NO3BOSIIET PErYNNPOBaTh TEMMNEPATYPY B UHTEP-

Bane 30°C - 65°C, a npenoxpaHuUTeNbHbI TepMocTaT

95°C obecneynBaeT 3almTy OT neperpesa
+ BHYTpeHHss1 NOBEPXHOCTbL Ooinepa nokpbITa ama-

Nbl0 B COOTBETCTBMU CcO cTaHaapTamu DIN 4753, a

MarHueBbli aHof, ob6ecneyrBaeT NoJHYIO 3aLnTy OT

KOppPO3nn
+ Tennonsonsaums Hapy>XXHOW CTeHKM 6olinepa BbiMosHe-

Ha 13 BbICOKOMJIOTHOrO NoJiMypeTaHa ToNwmHom 50 Mm
+ W3onsauusa cootBetcTByeT CTaHaapTy QHepreTuye-

ckov AppekTnBHocTM EN 15332: - 100 n — 500 n:

cTtaHaapTHas MY neHa (He copepxawaa HCFC) Ha

BOAHOM ocHoBe 42 kr/m - 800 n — 3000 n: msArkas

ctaHpapTHas MY nena 18 kr/m
+ HapyxHoe nokpbitne: - 100 n — 500 n: nMcToBol me-

Tans, NOKPbITbIN SNEKTPOCTAaTUYECKOM NOPOLLKOBOM

Kpackomn(ctangapTHbIi) - 800 n — 3000 n: kox3ame-

Hutens Vinleks
+ ONeMeHT 3alMTbl: MarHMEeBbI aHOA, B COOTBETCTBUM

co ctaHgaptom DIN 4753-3 (cTaHOapTHBbIN)

ELA
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Eldom

ELSEN

&EEeLbom’

OcHoBsHoe HanpasieHve Eldom — rpou3BoacTBo v rpo-
Jaxa obopynoBaHus A1 BOLO- U TEMJIOCHAOXEHWSI: 3/1eK-
TPU4ECKME BOLAOHArPEBaTe v, MOAE/M C aJIbTEPHATUBHLIMU
UCTOYHVIKAMI IHEPIrv 1 KOMOVHVPOBaHHbLIE rPuOopbI.

BopoHarpeBatenu KocBeHHoro Harpesa ELDOM ce-
pun THERMO TRG npeaHa3HaveHbl A51s CHabXeHns ro-
psyelt BOOOM HECKONbKMX ToYek oTbopa BoAbl B AOME.
HarpeB Boabl B 60iepe NpoMcxoamnT npy MOMOLLLM SM1eK-
TPUYECKOro HarpeBaTeslbHOro aieMeHTa 1 / unm cnmpa-
NEeBMAOHOrO TpybyaTtoro TennooOMeHHMKa, NOAKIYae-
MOrO K CUCTEME OTOMNEHUS AOMa.

Nutpax: 80 n, 100 n, 120 n, 150 n.

OCHOBHbIe NpeuMyLLecTBa:

+ 3awmTa oT neperpesa

+ 3awmTa oT 3amep3aHus

+ 3awmTta pesepByapa 0T KOPPO3UN NPY MOMOLLM ABYX
MarHmeBbIX aHO40B

+ 3awmTa pesepByapa OT U3ObITOYHOIrO AABIEHUS
Bak nokpbIT cneunanbHOM 3Masbio C MOBbILLEHHbLIM
coaepXxaHMeM LMPKOHUS (Zr)

+ B3pbiBoOe3onacHbI pnaHewr, TOHa cneumanbHbIi
ANANNTUYECKON POPMBI

+ Knacc 3awmtbl kopnyca oT nbuin 1 Bnaru IP 24

+ TonuwmHa cTeHok Bbaka 2,5 Mm

+ PerynupoBka Temnepartypbl Ipu Harpese anekTpuye-
CTBOM B AmanasoHe +5 .. + 75°C

+ MakcumanbHoe n3bbITOYHOE AaBfieHne Boapl / Te-
nnoHocutens B C.0. 0,6 /1,0 MMa

+ lnoTHas neHononMypeTaHoBas N30NaUMs He coaepXxa-
was xnopdropyrneponos (CFC-Free) TonwmHom 33 mm

+ HarpeBartesnbHbI 91IEMEHT — MOrPY>XXHOM MeaHbIN
T3OH, mowHocTbio 2,0 KBT

+ TepMoMeTp OS5 BU3yasnibHOrO KOHTPOJIS TeMnepary-
pbl BOAbI B 6ake

+ TapaHTusa Ha 6ak — 5 neT, Ha dNeKTpU4eckne KoMmno-
HEeHTbl — 2 roga
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ELSEN

Muccuns komnaHum ELSEN — pa3paboTtka v nHterpa-
Lms POAYKUMM, KOTOPasi CTaHOBUTCS QyHAAMEHTOM AJ1s1
HaLEXHbIX BHYTPEHHUX MHXEHEPHbIX CUCTEM.

OpaHuM 13 Hanbonee BbICTPOPA3BUBAIOLLIMXCS U BOC-
TpeboBaHHbIX HanpaBneHui B accoptumeHTe ELSEN aB-
NIIeTCS CErMeHT 60lA1epoB KOCBEHHOIO Harpesa.

Bonnepbl kocBeHHOro Harpesa cepum EWHO3i nsro-
TaBAIMBAKOTCHA U3 BbICOKOKAQYECTBEHHOM HepXXaBeoLen
ctanu AlSI 304.

Boinepbl KOCBEHHOIO HarpeBa NOKPbITbl U30NALMEN U3
BCMEHEHHOrO MEHOYNMypEeTaHa, KoTopas npencraBieHa
B BMOE CbEMHbIX CErMEHTHbIX NaHenen. bnarogaps Bo3-
MOXHOCTM CHSATUS CErMEHTOB M30MsumMmn  gnameTp 60oi-
niepa MoXeT ObITb YMEHbLUEH, YTO No3BonseT 6e3 Tpyaa
npeoaonesaTh y3kMe ABepHble NPOEMbl Ha 0O bEKTE.

JononHntensHoe [OpeHaXHOEe OTBEPCTUE B HUXKHEN
yacTtu 6aka CNny>XXuT 415 YPOLLLEHUS CnvBa EMKOCTU Mpun
obcnyxuBanun. na mopeneit o6beémom ot 200 nnuTpos
1 Bbile, ELSEN EWHOSi ocHalleHbl TennoodMeHHKamMm
YBEJIMYEHHOW Mnowaan. 910 rapaHTupyeT 6onee Obl-
CTPbI HAarpeB BoAbl, COKpaLLasi BpeMs oXxungaHus n obe-
crneyvBas OCTaTOYHbIN 3anac ropsiyen Boabl.

B komnnekTe ¢ 6oinepaMmm NocTaBnsiloTCA OCTUPO-
BOYHbIE HOXKM, YTO YMPOLLAIOT MPOLLECC MOHTaXa Ha
HEePBHOW MOBEPXHOCTU.

TexHU4YecKne xapakTepucTuKun:

+ O6BéM, n1: 150; 200; 300; 400; 500

- Pabouee pnaBneHue, 6ap: 6

- Jonyctumas Temnepartypa 3ameesuka, ‘C: 110
« Jonyctumas Temnepartypa émkocTtu, ‘C: 95

- lapaHtna: 5 net

KomnnekT noctaBku:

+ bak

+ MarHueBbili aHOA,

+ TepmomeTp

- Inyxon dnaney,

+ UN3onaumsa

+ KOCTMPOBOYHBLIE HOXKM




Federica Buaatti

F E D E R | C A

BUGRARATT

Federica Bugatti — eBponevickuii 6peHa, BXoAUT B
YUCIO0 NUAVNPYIOLLMX KOMMaHWUii Ha PbIHKE OTOIMJIEHUS
Poccumn v EBponei.

MpemMunanbHbI Bolinep kocBeHHOro Harpesa Federica
Bugatti INOX PREMIUM 1000 BbINonHEH N3 HepXaBeto-
e ctanu, 6ak B BOASIHOM pybaluke.

ObDEKTMBHOCTbL TEMNO0OMEHA COXPAHSAETCS Ha BECb
cpok cnyx6bl 6oinepa 6narogaps cneumanbHoOMy ope-
B6peHnio 6aka.

O6ecneynT BbLICTPbLI HArpeB BOAbl M PaBHOMEPHOE
cmewmaHue XBC ¢ HarpeToi Bogoi B Gornepe.

BHyTpeHHee nokpbiTne 6aka MOSIHOCTbIO U3 «MuLle-
BOW» XPOMO-HUKeneBown ctann mapku AlSI 304.

Boinep obecneunt BbICTPLI HAarpeB BOAbl U PaBHO-
MepHoe cMelumBaHne XBC ¢ HarpeToli Bonoii B 6oinepe.

TexHU4YecKkne xapakTepucTukn U npeummyLlecTBa:

+ BHyTpeHHee nokpbiTne 6aka NoSIHOCTLIO U3 «MULLLe-
BOW» XPOMO-HUKeneBol ctanu mapku AlSI 304.

- O6béEM baka, n: 150

- BapwuaHT ycTaHOBKW: BEPTUKASIbHbIN

» PacnonoxeHue: HanosbHbIN

+ MopxnioyeHne: 3/4

+ TMnowagb TennoobmeHHuka, m?: 1,05

- TabapuTHble pa3amepsbl, MM: 500/1045

+ MowHocTb, KBT: 24

- Bpewms HarpeBa, MmuH: oT 10°C oo 60°C - 20 MUHYT

+ MpowusBoguTtensHocTb Npu 45 C, n/4: 1050

- Mogenb: INOX 1000 Premium ¢ aHogom

+ Bec, kr: 40

- CrtpaHa npounsBoanTens: Poccus

- TapaHTus: 2 roga

TenaeHUnM PbIHKa

Ferroli

Ferroli

Komnanwus Ferroli — ogvH n3 MyupoBbIX INGEPOB B rPO-
M3BOACTBE OTONUTE/IbHOrO 0bopynoBaHusi ¢ 70-neTHer
NCTOPUEN.

JlnHelika GoWnepoB KOCBEHHOro HarpeBa Ecounit
— HapéxHoe obopynoBaHMe, KOTOPOE OABHO 3aHSS0
CBOE MECTO Ha PblHKE M OCTAETCSH OOHUM M3 Npoay-
MaHHbIX WHCTPYMEHTOB [Jj1 OpraHv3auum ropsvyero
BOJOCHAOXEeHUS.

Cepus Ecounit N — yHuBepcanbHoe pelleHune ans
CTabunbHOro ropsiyero BogocHabxeHus. borinepbl Bbl-
nyckatotcs o6bémom 100, 150, 200, 300, 400 n 500 nn-
TPOB 1 KOMMAEKTYIOTCSH OAHUM WY ABYMS 3MEEBUKAMM
1 naT4Mkom TemnepaTypbl. CTanbHON 6ak C NOKPbITUEM
n3 ronyboro creknodapdopa 1 neHononnypetTaHosas
nsonaums TonwmHon 50 mm obecneynBaloT AONTOBEY-
HOCTb U MUHWMAaJIbHbIE TennonoTepu. MakcumanbHas
TemnepaTtypa HarpeBa — 95°C, paboyee paBneHne —
no 8 6ap. NMpepycMoTpeHa BO3MOXHOCTb MOAKIIIOHEHUNS
peLmpKynsaumn.

Cepus Ecounit F opreHTpoBaHa Ha 06bekTbl C MOBbI-
LWweHHbIM Bogopasbopom. Mogenb F 200-1C ocHalleHa
3MEeBMKOM MOLLIHOCTbIO 52 kBT ¢ npoTouyHOlM npon3so-
ontenbHocTblo 1276 n/4 (AT=35K), mopgenb F 300-1C —
3mMeeBVkoM 64,25 KBT 1 Npon3BoAnTENLHOCTLIO 1576 1/4.
BcTpoeHHbIt pe3epBHbIi TOH mMowHocTeio 1,5 kBT 3a-
MLaeT cucteMy oT 3amep3aHus. [BoiHas aHTUMKOp-
po3uiiHasa 3awmta — cTeknodapdopoBOe MNOKPbITME
nioc [ABa MarHMEBbIX aHoga — MpoAJieBaeT pecypc
obopynoBaHus.

Ecounit — BbIGop NpodeccmoHanoB, KOTOPbIM BaXHa
NPOV3BOANTENBHOCTb Y HAAEXHOCTb.




Haier
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Haier

TeHaeHunn PbIHKa

KRATS

Haier

OcHoBaHHebIi B 1984 roay, 6peHna Haier 3a cBoto ncto-
PUI0 IOCTUI MUPOBOIO INAEPCTBA B CErMEHTE KIIMMaTu-
4eCcKkux peLLeHui, Bnsisicb 6peHaom N2 1 B Myipe o rpo-
M3BOACTBY BoAOHarpesarese (rno gaHHbiMm Euromonitor
International).

Bonnepbl KOCBeHHOro Harpesa Haier cepun
AquaBoost npegHasHa4veHbl 415 Harpesa BOAbl, UCMOJb-
3yeMOl B XO3SMNCTBEHHbIX HyxXaax. Cepus BkOYaET MO-
nenn AquaBoost 1.150F, AquaBoost 1.200F n AquaBoost
1.300F o6bémom 150, 200 1 300 51 COOTBETCTBEHHO.

BHyTpeHHUIA 6ak M3roToBfEH U3 BbICOKOKAYECTBEH-
HOM cTanu, NOKPbLITOM CneunanbHON CTeksiokepammye-
CKOW aMaribio, 4TO N03BONMN0 Haier npenocTtasuts 7 net
rapaHTUM Ha BHYTPEHHUIA 6ak 1 Teni1000MEeHHMK.

Mpubopbl UMEIOT HaMOJIbHbIM TUM MOHTaxa, ynoo-
Hble NaTpybky B 3aHel 4acTu, YBENIMYEHHbI MarHu-
€BbIli aHO4 M BO3MOXHOCTb YCTAHOBKWU AOMONHUTENb-
HOro anekTpuyeckoro TOHa. lNeHononnypeTtaHoBas
TENION30NAUMSA MOBbLILLEHHOW MIOTHOCTU MO3BONSAET
COXpaHaTb TemnepaTypy HarpeTo BOAbl B TeYyeHue
OJINTENBHOrO BPEMEHN.

Kak n Bcé Tennosoe obopyaoBaHue Haier, 6oiine-
pbl AquaBoost npownn agantaumio ong POCCUNCKUX
YCJIOBUIA aKcnyaTaumm n MoryTt paboTatb B yCII0BUSIX
XXECTKOM BOLbI.

OCHOBHbIE TEXHUYECKUE XapaKTePUCTUKU:

+ MonesHbin 06LEM: 150/200/300 n

+ Mnowapp TennoobmeHHuka 0,7/1,1/1,6 KkB.M

+ HomwuHanbHasa TennoBast MOLWHOCTL: 21/32,4/46 kBT

+ [Mpon3BoanTENbHOCTb MPU HOMUHANBHOM MOLLHOCTU:
650/730/970 n/4yac

+ MakcumanbHas Temnepatypa ternoobmeHHuka: 90 °C

+ MakcumarnbHas TemnepaTtypa B 6ake: 80 °C

+ MakcumarnbHoe gaeneHue B 6ake 8,5 6ap

+ Bpewms Harpea npu At =50 °C: 25/28/30 muH

_"_"

KRATS

KRATS — oauviH 13 KpynHenwmnx auHaMmn4Ho pasBuBa-
IOLLIMXCS POCCUNCKUX MPOU3BOAUTENEN OTOMUTENBHOIO
000py0BaHNS NOSIHOTO LUMKNA.

B nuHeiike 6oiinepoB kocBeHHOro Harpea KRATS «6ak
B Gake» nosiBunacb HoBasi Moaenb 06bEMom 230 NNTPOB.
PewweHne opreHTMpPOBaHO Ha OOBLEKTbI C MOBbILLEHHBLIM
noTpebneHneM ropsiyen BoAbl — 4YacTHble JoMa C He-
CKOJIbKMMMW ToYKamu Boaopasbopa, rae BaxHbl HE TONbKO
3anac, Ho 1 CTabuIbHOCTb TEMMEPATYPbI NPU HAarpy3ke.

Mpn aTom coxpaHsitoTcsl 6a30Bble 0COOEHHOCTU ce-
pun: BHYTPeHHUI 6ak 13 HepxasetoLen ctanu AlSI 304,
3anMBHas TEMNJION30MSaUMs U KOHCTPYKUWS, paccynTaH-
Hasi Ha AJITENbHYIO SKCMyaTaumio.

Oco6eHHOCTU 1 NpenMyLLecTBa:

+ BbICTpbI Harpes Boapl: Lk Harpesa XBC 10°C —
BC 60°C: 18-25 MuHyT.

+ CtabunbHas Npon3BOANTENLHOCTL: HA BECb CPOK
CNyX0bl.

- Bolinep obnagaet cnoco6HOCTBLIO CAMOOYUCTKM OT
HaKMNu, 3TO LOCTUrAETCS KOHCTPYKLMEN CUNbHOPO-
HooOpa3Hol (pébpa) BHyTpeHHero 6aka.

+ [NpounssoguTtensHOCTb A0 31 antpa/ MuHyTy npn 45°C.

+ KayecTBeHHOE M3roToBNeHne: BHYTPEHHNI 6ak
BbINOJIHEH N3 HEPXABEILLEN CTanu ayCTEHTUYHOIO
knacca mapku AlSI304, asnsiowenca ogHom U3 nyy-
LUNX HEP>XKaBEIOLLMX CTanen B Mupe.

+ TexHonorms Nnpon3BoACTBA: NPOLLECC XUMNYECKOM
OYMUCTKM 1 NaccuBaumm obecrneymBaeT MakCrmMarb-
HYIO 3aLLMTY OT KOPPO3ULM CBAPOYHbIX LLIBOB.

+ OddekTmBHaAS TENNOMI30AAUNS N3 NEHOMNONNYPETAHA
o1 30 MMm.

Mopenb foCcTynHa B ABYX LiBETaX — YEPHOM 1 Besiom
— W OOMOJSHSAET JINHeliKy, B KOTOPOW npeacTaBieHbl 00b-
émbl ot 100 go 550 nuTpoB, NepekpbiBas kak 6a3oBble,
Tak n 60nee TpeboBaTesibHbIE CLEHAPUM NPUMEHEHUS.
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Navien

Royal Thermo

'"ANaQVIEN

Navien — 6peHa oTonuTesIbHOro 060opPyA0BaHUS, KO-
TOPbIVi Crieumann3npyeTcs Ha npousBoacTee obopyao-
BaHus )11 aHeprocbepexeHusl, CUCTeEM GbITOBOro Mu-
KPOK/IMMATa M TerI0M30/ISILIMOHHbIX MaTepUasoB.

Bornep Navien KIG npeactasneH TpemMsa cambiMu Mo-
NyNSPHLIMU U KNIACCUYECKMMN 0O6bEMaMN Ha pbiHke PO
- 150, 200 » 300 nuTpos..

Boiinep paccuntaH Ha pabouyyio TemnepaTtypy ¢ uUc-
Nnonb30BaHMEM BOAbI B Avana3oHe oT +2 o +80°C.

MakcumanbsHoe paboyee gasnenuve 0,6 MIMa (6 6ap).

Bornep BbLINOMHEH U3 YrIEPOAUCTON CTanu, a BHY-
TPEHHEEe MNOKPbITUE Kak CaMOro Hakonutend, Tak v Ha-
rpesaTesibHOro 3IEMEHTAa BbINOJIHEHO U3 3Masnu — Takomn
TUM TOKPbLITUS TMOJSIHOCTLIO UCKJIIOHAET BO3MOXHOCTb
paspyLueHus 6oiinepa BCNeACTBME NCMONb30BaHWS HU3-
KOKQ4YeCTBEHHOW BOAbI.

B 6oiinepe peanvaoBaHa BO3MOXHOCTb MOAKIIIOHEHMS
JIVHUM PELMPKYNSLAN, YTO SBNSIETCH HEOOXOAMMOCThIO
npwv NCnonb30BaHUM B 60JbLLMX JOMAX.

Bornep Navien KIG nmeeT BO3MOXHOCTb YCTaHOBKM
anekTpuyeckoro TOHa. [1ns aToro B HUXHUI YacTu 6aka
€CTb YHNOULMPOBAHHOE OTBEPCTUE AMAMETPOM MONTO-
pa aworima. MNpu nogobHOM ncrnonb3oBaHUM Golinep cra-
HOBUTCS HE3aBUCUMBbIM OT KOT/1a YCTPONCTBOM C CaMo-
CTOSATENbHBIMU KENCAMU NPUMEHEHNS.

HuxHsist onopa 6aka BbINOSIHEHA MO NPUHLMMY KOJbLEe-
BOV OMNopbl, NMO3BOJIAIOLLLEN PABHOMEPHO pacrnpenensTb
Bec 6aka Ha NOBEPXHOCTL Nnona n 06ecneynTb ycTonuun-
BOCTb, @ cam 6oinep CTouT Ha yA0OHbIX PErynmpyembix
HOXKaX.

CraHpapTHO 6oinep MNoCTaBnASIETCA C MarHWeBbIM
aHOOOM, U rapaHTus Ha Hero CoCcTaBnseT S JIeT, HO Mpwu
MCMOJIb30BaHNUM TUTAHOBOIO aHo4a akTUBHOW 3alunThbl
rapaHTus yBennymBaeTCd B ABa pasa — 40 OeCATU JIEeT.

Royal Thermo - KpynHewLmyi npou3BoaANTES L Ha
PbIHKE CUCTEM OTOrMIEHNS U BOLOCHabxeHus: EBpa3unm,
C COOCTBEHHO LWTab-KBapTUPOU, KOHCTPYKTOPCKUM
6ropo, ansaliH-cTyanei v 3asoaamm B Poccuu.

B koHue 2025 roga Royal Thermo nepBbIM Ha pbIHKE
BbIMYCTU HOBUHKY — GOMnepbl KOCBEHHOrO Harpeea 13
Hep>xaBeloLLen CTanu ¢ anekTpoHHbIM aHoaoM AQUATEC
STANDART SW100.

TexHn4Yeckue xapakTepucTuKu:

+ Matepuan 6aka: HepxasetoLLas ctanb AlSI 304
+ O6bEM: 100 nuTpoB

+ MowHocTb: 24 kBT

+ MpownssoautenbHocTb: 590 n/4yac

MpeunmywecrTBa:

+ ONEeKTPOHHBIN aHOA: TEXHOIOIMSA YBENMYNBAET -
GEeKTMBHOCTb 3aLMThl OT KOppo3uur B 10 pas, a Takxe
obecneynBaeT HENPEpPLIBHYIO PaboTy Ha NPOTXKEHUN
BCEro cpoka cnyxobl 6oinepa. He TpebyeT exeroa-
HOW 3aMeHbI M CEPBNCHOI0 0OCTYXMBaHUS.

+ BbIiCOkas npon3BoANTENBHOCTL: MPOU3BOANTENb-
HOCTb A0 590 n/4ac gocTuraeTcs 3a CHET YHMKASIbHO-
ro TennoobmMeHHVKa ¢ TexHonornein Hyper Active.

+ JlazepHas cBapka: ojisi npeaoTBpaLLeHns NosBie-

HUs1 0eEeKTOB B NPON3BOACTBE BHYTPEHHNX HAKOB
6orinepos AQUATEC STANDART SW100 ncnonb3syeTtcs
MOSIHOCTbIO aBTOMATN3MPOBAHHAs Na3epHas ceBapka
HOBOIO NokosieHnsi. Takoe peLleHne rapaHTUpyeT 6e3-
yNpeyYHOe Ka4eCTBO CBAPHbIX LLUBOB 1 KOPPO3NOHHYIO
CTOIKOCTb B TEYEHME BCErO Cpoka Cnybbl npubopa.

+ TapaHTns 8 net: kaxnapli 6onnep Royal Thermo
NPOXOOUT MHOMOCTYMNEHYaTyio MPOBEPKY KayecTBa
eLlé Ha aTane Npou3BOACTBA, YTO NOATBEPXAAETCS
rapaHTmen B 8 ner.




STOUT

TenaeHUnM PbIHKa

Thermex GazPro

STOUT

BCE CKNanbBaETCA

STOUT ¢ 2014 roaa rnpon3BoanT COBPEMEHHOE Teno-
TexHnyeckoe obopynoBaHve. lNpoaykums paspabarbiBa-
eTCsl C y4ETOM 10CEAHUX MHKEHEPHbIX JOCTUXEHWIA.

EMKOCTHbIE (HakomUTENbHbIE) BOAOHArpeBaTenn Koc-
BEHHOro Harpesa Stout cepuitHO BbInyckalTCs Ha NpPo-
deccrnoHanbHOM eBPOMNencKoM NPeanpusTUv, UMetoLLLEM
6onee 4yem 50 neTHUIN ONbIT NPON3BOACTBA BOgOHArpeBa-
Tenen, npexae BCero, s eBponemnckoro pbiHka, B TOM
yncne, 1 nop 6peHaamMm OCHOBHBIX M3BECTHbLIX KOTEbHbIX
Mapok 13 repmannn, benbrun, Utannum n gpyrmx CTpaH.

MnactnkoBas Kpbilwka Gonnepa SBASETCS He TOJIbKO
rapMOHMYHBLIM 3/IEMEHTOM Om3aliHa, HO U CAYXUT ONs
6e3onacHoro 1 ygobHoro pacnosioxeHus paboynx ane-
MeHTOB npubopa.

Boinepbl nmeloT GOMbLUOM CPOK 3KcnayaTtaumm, Tak
Kak BCE 9JIEMEHTbI U30eNns N3roTaBamMBaloTcs U3 0cobo
KayeCTBEHHbIX MaTepuasioB, a BHYTPEHHSISI MOBEPXHOCTb
Gaka NoKpbIBAETCS CreLmanbHOM BbiICOKOTEMMNEPATYPHOMN
3Masiblo M OCHALLAETCS aKTUBHBIM MarHMEBbIM aHOLOM.

Mpn HeO6X0AMMOCTN OHM MOTYT AOMOJIHUTENIbHO OC-
HallaTbCs dNekTpu4ecknm HarpesaTenem (TOHom).

KOHCTPYKTMBHO BOJOHarpeBaTenn OensaTcs Ha ABa
TUNA: HACTEHHbIE U HaMOJIbHbIE.

OCHOBHbI€ XapaKTepPUCTUKU:

+ Moagudpukaumn: HaCTEHHbIA 1 HANOJbHbIN;

- 00bEM BogoHarpeaTtens: 75, 100, 150, 200, 300 n;

+  MakcumanbHOe faBfieHne X0n04HoM BoApl: 6 6ap;

+ MakcumasibHas Temneparypa ropsider Boapl: 65 °C
(95 °C pns BogoHarpesateneit o6bémom 300 n);

*  MakcumasibHoe AaBfiEHME MPEeloLEero TenjIoHOCUTENS:
6 6ap;

* MakcumanbHasi Temnepartypa rpetoLwero TenioHo-
cutensa: 95 °C

@sTouT
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CAZ PRO

(@ thermex

Thermex GazPro — MHXWHWUPWHIOBbIN ANBU3NOH MEX-
AyHaposaHou kopriopaummn Thermex crnieunann3vpyercsi
Ha npogeccnoHanibHom HVAC-o6opynoBaHum

CemelicTBO 60inepoB KOCBEHHOro Harpesa Thermex
Inox o6beaunHseT Tpu nuHenkn: Comfort INOX, Comfort
INOX Plus n Top INOX. Bce mogenu npondeoastcs B Poc-
CUM Ha cOBCTBEHHOM 3aBOgE, a rapaHTUs Ha BHYTPEHHUI
6ak 13 Hepxaetoler ctanu AlSI 304 cocTaBnseT 7 NneT.

BHyTpeHHMIN 6aK BbINOJSIHEH U3 HEPXXaBEOLLEN cTanun
AISI 304 TtonwwmHon 1,5 MM, 4TO obBecneynBaeT yCToM-
YMBOCTb K KOPPO3Mn. 3MEEeBUKOBbI TEMI00OMEHHNK —
Takke 13 HepxaBsetoLlel ctanm. MeTannmyeckmin Kopnyc
C MaToBbIM MOKPbLITMEM 3aluMLiLaeT obopyaoBaHue OT
MexaHN4eCKnX NoBPeXAEHUN.

MopaenbHble psaabl U NTPUMEHEHUE:

+ Thermex Comfort INOX npeactasneH o6bémamm 150,
200, 300 n. boinep opmneHTpoBaH Ha 6a30BLIe 3a-
naun NBC. MimeeT naTpyboK peuypKynsumm 1 runb3y
noA, AaTymK TemMneparypbl.

+ Thermex Comfort INOX Plus — pacluvpeHHas Bepcusi ¢
YBEJIMYEHHOW NoLLaabio TennoodMeHHMKa (a0 3,2 M?).
Mogenn 150 n 200 n MOryT MOHTUPOBATLCS Ha CTEHY C
MCMOJSIb30BaHNEM KPOHLLTEAHOB.

+ Thermex Top INOX — koMnakTHOE peLleHne C BEPXHUM
noaktoyeHrem. JoctyneH B o6bEmax 150 1 200 nc
TennoodbmeHHukamu 0,7 unu 1,25 m2. OntumaneH onsa
YCTaHOBKM NOA, HACTEHHBIM KOT/IOM.

+ Bce 6oinepbl ocHalleHbl NaTpyoKOM PeLMPKYNSLMM
OJ19 MTHOBEHHOW Nogayu ropsiyen Boapl. Beicoko-
NA0THasA TENIOM30AAUMSA N3 NOSIMYPETaHA CHUXaET
TENIonoTepu B pexmnmMe oxunaaHnsa. BoamoxHa
yCTaHOBKa OMLMOHaNbHOro anekTpmnyeckoro TOHa B
Ka4yeCcTBe afibTEPHATMBHOIO MCTOYHMKA HarpeBa.

i3 =iy
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UNI-FITT

9BAH

YBEPEHHOCTE
B ETANAX

vi-fitt

BpeHa UNI-FITT npegctaBieH Ha POCCUNCKOM PbIHKE
6onee 17 neT, 3a KOTOPbIE aCCOPTUMEHT MPOAYKLMM pPac-
wmpwuncs Ao 56 ToBapHbIx rpyrnn v 6onee 1400 Havme-
HOBaHWK, 4TO MO3BOJIIET COOPATh MHXEHEPHYIO CUCTEMY
J1I060¥ CJI0XKHOCTH.

BopoHarpesatenn kocBeHHoro Harpesa UNI-FITT
INDIRECT npepgHa3Ha4yeHbl A1t NpUroToBEHUS ropsiven
BOJbl Kak B HEOOJbLLUMX YACTHbIX JOMaX, Tak U B KPYMHbIX
CTPOEHUSIX.

Bcsa nuHelika ObITOBbIX MOAeNeln ocHalleHa 6akamm n3
3MaNIMPOBAHHOW CTann C TPEXCNOMHBLIM 3aLUUTHBLIM MO-
KPbITMEM N OOMNOSIHUTENBHBIM MarHMeBbIM aHOAOM MPO-
TMB KOppo3un. MakcumasnbHble paboyne napameTpbl:
Temnepatypa 90 °C, naBneHuve 6 6ap.

BopoHarpeeatenu paboTailoT B nape C JitobbiM Obl-
TOBbIM KOT/IOM UM anektpudeckum TOHom (onums). B
2026 ropy HanosnbHble Bepcun INDIRECT nononHsTcs
HoBbIMU MoaenaMn o6bémom 300 1 500 nuTpos..

CtpaHa npounsBoactea — Cepbusi.

JIuHeiika 0ObLEMOB:

- nHanonbHble INDIRECT F 100, 150, 200, 300 n 500
JINTPOB;

+ HacTteHHble INDIRECT WL/WR: 100, 150 u 200 nu-
TPOB.

KnioueBble 0COGEHHOCTU:

+ NaTpyoKn PeUMpKyISLMM U OTBEPCTUE NOA Mb3y
[aTymnka BO BCeX MOAENNAX;

* BbICOKOKa4YeCTBEHHAs aMasib — TPEXCOMHOE 3alnT-
HOe NoKpbITME NponasoacTea lonnaHans;

* BO3MOXHOCTb JIEBO- 1 NPABOCTOPOHHEr0 NOAKJIYe-
HWS Yy HacTeHHoro 6oinepa (Mogens WL/WR);

+ onumoHanbHas yctaHoBka TOHa;

+ rapaHTus 6 ner;

+ Jlyyuwlee COOTHOLUEHME LUeHbl U KayecTBa.
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939BAH

Komnarus 9BAH - npov3BoauTesib TernoBoro obopy-
AoBaHus n3 HuxHero Hosropoaa npeacTaBaseT Ha poc-
CUIiICKOM pbIHKEe 60l1epbl KOCBEHHOIo HarpeBa ¢ O4HUM
v aABymsi ameeBukammy o6bémom ot 100 a0 5 000 nTpos.

XuT ce3oHa Goinep kocBeHHOro Harpesa OBAH WBT
MCNOMb3yeTCH OJ1 opraHn3aumn aHeproadpOEeKTUBHOIo
ropsiyero BogoCHabXeHus.

MoxeT paboTaTb C N10ObIM MCTOYHVKOM Tenna.

TexHu4Yeckne xapakTepucTuKu:

+ Emkoctb: o1 10 1o 5000 n

« MakcumanbHas paboyas Temnepartypa (6ak): 95°C

« MakcumanbHas paboyas Temnepartypa (3MeeBuK):
110°C

+ OmaneBoe nokpbiTne B cootBeTcTBUM € DIN 4753

« MakcumanbHoe paboyee gaeneHue (6ak):8 6ap

- MakcumanbHoe paboyee gaBneHune (3meesnk): 10 6ap

OCco6GeHHOCTU 1 NPEeUMYLLLeCTBa:

+ bBak 1 3MeeBMK N3 NPOYHON KOHCTPYKLIMOHHOW CTasu.

+ BHyTpeHHs5 NOBEPXHOCTb 3aLyLeHa ABYXKOMMO-
HEHTHOW CUCTEMOW: CTEKIIOKEPAMMYECKOE MOKPbLITUE
B KOMOMHALMM C MarHMeBbIM aHOLOM.

+ [lokpbiTne cepTndULMPOBaHO MO MeXAyHapoaAHOMY
ctangapTy DIN 4753, a pa3spaboTka Benacb B COOT-
BetcTBUM C TS EN 13445-3.

+ TonwwmHa Tennoson nzonauum: 50-80 mm.

- [apaHTus - 2 roga

KoHcTtpykumenin O9BAH WBT npenyCMOTPEHO MeCTOo
ONs yCTaHOBKM 3anekTpuyeckoro TOHa MOLLHOCTbIO OT
1,5 no 15 kBT (nprobpeTtaeTcsa oTaenbHO).
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CeroaHsi B pybpuke "Bornpocsl cneumanicty”
becenyem ¢ KoHcTaHTMHOM KoBLuapoMm, TexHndeckmum aupektopom POCTepm.

|
¥ ,

KoHncTaHTuH KoBwiap,
TexHu4deckuii ampektop POCTepm

Bbi kaxabivi geHb Buante Tpybbl Pe-Xa n outuHrin B
paspese v Ha ucnbeiTaHusx. [ae y cuctemsl 4atle Bcero
cnaboe mecTo: B Tpybe, QUTUHIE NIV B MOHTaxe?

W 4T0 HaLe Bcero cTaHOBUTCS MPUYMHOV Npooaem
CMyCTsl HECKOJIbKO N1EeT?

Ecnun yecTHo, TO He B Tpybe 1 He B duTtuHre. 90% npo-
6nem - 3TO MOHTax.

Y10 Mbl BUOMM HalLe BCEro:

* He [0 KOoHUua HaaeT GUTUHT

* runb3a HepJoTaHyTa

+ Tpyby neperpenu unv NoBpeauan nNpu yknaake
+ cAenanuv HaTsar Unu 3anom

Cama Tpyba PE-Xa - matepuan HapéxHblin. OUTUHF
Toxe. Ho ecnu coeauHeHne caenaHo «Ha rnas», To OHO U
yepes 2 roga MOXeT NoTeuyb.

BHeluHe Tpybbl PE -Xa y Bcex noxoxu.A rno ¢akty B 4€m
pasHuLIa BHYTPW, KOTOPYIO MOHTaXHWK HE BUANT, HO OHA
r1OTOM B/INSIET HA CPOK CI1YXKObI?
CHapyxu Bce TpyObl [ENCTBUTENbHO MOXOXN.
Pa3Huua BHYTpM:
* PaBHOMEPHOCTb CLUNBKU;
+ CTabWIbHOCTb TOMLLUMHBI CTEHKM MO BCEN OKPYXHO-
cTu;
+ Kak Tpyba BenET cebsi nocne pacLumpeHns.
Xopowas Tpy6a:
+ ObICTPO BO3BpaLLAET GOpMY;
* MJOTHO 0GXMMaeT GUTUHT;
+ [AEPXUT Harpy3Ky rogamu.
Mnoxaga Tpy6a:
* 4aCTO He AEePXMUT 0OXNM;
+ 0AET MUKPOMOATEKN CO BDEMEHEM.
OT0 Ha rMas He BUAHO. OTO BUOHO TOJIbKO B UCTbITAHUAX
WY NOTOM Ha OObEKTE.
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lae Ha npakTuke PPSU peasibHO BbIMrpbIBAET Y N1aTy-
Hu, a rge Bbl camu Obl NoCTaBuv natyHb, Aaxe uMest
BbIOOP?

Ecnv roBopuTb YECTHO, HET YHUBEPCANIBHO «JTyyLLEro»
MaTepuana. EcTb npaBunbHoe npMMeHeHMe.

PPSU BbivrpbiBaeT Tam, rge cMcTeMy AenaioT «U1 3a0bl-
BalOT»: CTSAXKA, CTEHbl, TENNbIV Nos. OH HE KOPPO3KMpPYET,
He pearvpyeT Ha Bo4y 1 CTabuneH Ha «AJIMHHOW ONCTaH-
LMK», a Tak Kak 3TO TOXe MoJMMeEpP, COOTBETCTBEHHO U1
JIVHEHOEe pacLUMpPEHME Yy BCEW CUCTEMbI MPaKTUYECKN
O[MHaKOBOE.

NatyHb B3an Obl TyAa, rae ectb AOCTYN U BO3MOXHA
Harpyska: KoTeNlbHble, OTKPbITbIE Y3/bl, p€3b00BbLIE NO-
KnoyeHns. OHa NprBblYHEE B paboTe B 9TUX NPOEKTaX.

Mo ¢pakTy 0ba maTtepunana HageXHbl.

PasHuLy nenaet He GUTUHT, a Kak OH CMOHTMPOBAH.
MoTomy 4TO Aaxe NydLwmnin GUTUHT MOXKHO «yOUTbL» He-
npaBuSIbHON YCTAHOBKOM.




Ecnun 661 Bbl genanv cuctemy y cebsi somMa v XoTesnm
3a0bITb rpo Heé Ha 20 neT, Ha kakue 3 BeLLy Bbl 6bl
obpatniv MakcumMasibHoe BHUMaHue?

Xopowmii Bonpoc... Kak coenatb «1 3abbiTb Ha 20
ner»? 9 6bl Bbigenun 3 BeLm:

1. HopmanbHbIi MOHTaX

He «Ha rnas», a CTporo no TexHo0rnu.

Mo MoeMy MHOroneTHemy onbITy 60/LLUMHCTBO MPO-
651em - 3To owmnbKK Npm cbopke NN OTCYTCTBUE NPOoeKTa
B LLenoM. Bce npobnembl kak pas 1 BO3HUKAIOT, KOraa npu
MOHTaXe He cobnaaloTCa BaXHble, HO ANA OONbLUMNH-
CTBa NoAein HE3AMETHbIE HIOAHCbI.

2. NMpoBepeHHbI maTepuan

BaxHO noHMMaTthb, 13 4ero Tbl coObUpaeLlb CUCTEMY, U
Kak 9T0 Npon3BoamnTCS.

Mbl, Hanpumep, B POCTepM KOHTPOMPYEM BECH LMK
- OT CbIpbsi 0 FOTOBOr0 COEAMHEHUS N TECTUPYEM MPO-
ayKumio B co6CTBEHHOM naboparopuu.

OT0 OaéT yBEpeHHOCTb, YTO MaTtepuan BeneTt cebs
CTabuWNbHO HE TONbKO CErofHs, HO U Yepes roasbl.

3. He co3paBaTtb Hanps)XeHUs B cucteme

Bea HaTaroB, cobniogas TemrnepaTypHbIi pPexum
akcnyataumMm M KOHTPOJb AaBieHust B cucteme. Cu-
cTema A0JIKHa «XKUTb CIOKOMHO», 6e3 NNLLIHEeN Harpy3km
Ha coeguHeHus.

Ecnn a9t nyHkThl 6yOyT cobntoaeHbl - cuctema cro-
KOMHO OY[ET XUTb AECATUNETUSMNA.

Bonpockl cneunanucTy

Kakasi olumbka c4mTaeTcsl «<HOPMOU Ha PbIHKE», HO Ha
caMom faeJsie camasi ornacHas?

EcTb npuBbIyKa - <M Tak CONOET». CoeanHeHne BuIrnaauT
HOPMaJlbHbIM, CUCTEMA 3aryCKaeTCsl, HO Yepea Bpems faET
npoTeyky. A Ha CaMOM Aefie — He A0TAHYU Mnnb3y, TPyoy
oTpe3anu NoA, HENPaBWIIbHLIM YITIOM, UCMOJ1b30BasIV HEUC-
MpPasHbI/HE NOLAXOAALLMIA Af151 STOr0 UHCTPYMEHT.

Ha 3anycke Bcé paboTaeT. M 9170 CO30aET UNNo3uto,
4TO «Tak MOXHO». [Tpobnema B TOM, 4TO TakMe coenmHe-
HUSA He 0TKasbiBatoT cpasdy. OHU XMBYT roa-aBa, a noTom
[AtoT MPOTEYKY B CaMblli «<HEeyA0OHbIM» MOMEHT.

BTopas owmnbka — 9T0 3KOHOMUS Ha MaTtepuane 6e3
NOHUMaHUA nocneacTemin. CHapyXu BCE MNOXOXe, HO
BHYTPU pa3HuLa B CTabWUIbHOCTU U pecypce.

YTO rmaBHOE XO4y CKa3aTb: B MOMEHT MOHTaxa 3Tu
OLIMOKN BbIMAAAT Kak Mesnoyb. A N0 akTy - 3TO «MUHA
3aMeJIEHHOr 0 AeNCTBUS». B
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Cucrtema oTonneHus:

OGBEKT: OAHOITAXHbIN XWUITOH [1OM, e Tun: KombuHupoBaHHas (HaroJsbHoe + paanaTropHoe).
MockoBckasi 061., oc. AHAPENKoBO Napk. e PacuértHbie napameTpbi: OOLve TernionoTepu omMa
PaboTbl MPON3BOANANCH HA OCHOBaHUM NPOeKTa cocrtasnsioT 11,3 KBT. PacuéTHasi Temneparypa HapyXHoro
OTOMIEHUNS N BOAOCHABXEHUS! OLHOITaXHOI O XUI0ro BO3/yxa AJ151 XOJIOAHOM NATUAHEBKM npuHsaTa -28°C.

aoma. e PapgunatopHoOe OTorJiIeHue: 5B/iSeTCsi OCHOBHOW CUCTEMOU
MpoekT noarorosneH komnaruesi [MPOTEM/I0MOJ1 B XWJbIX KOMHaTax. JlyyeBasi ropu3oHTasibHasi Pa3BoaKka.
(www.proteplopol.ru ). Pabortaer ¢ napametpamu TernnoHocutesns 65/45 °C.
MoHTax npoussenéH: Makcrum ADCEHEHKO Ucrionb3yloTcs ctasbHble TpybyaTsble paanaTopsi.
(+7-917-595-13-56). ¢ HanonbHoe oTtonneHue: /Icrosib3yercsa kak OCHOBHOE B

TEXMOMELLEHUSIX 1 KaK OMNOJIHUTE/IbHOE (4/1 KoMmgopTa)
B XWJIbIX KOMHaTax. PaboTaeT ¢ HU3KoTeMnepaTypHbIM
TrenioHocuTtenem 43/33 °C (¢ ncnosib30BaHMeM HACOCHO-
CMECUTEJIbHOI O y3/1a).

e YnpaBsneHue: [IpeaycmMoTpeHa BO3MOXHOCTb yCTaHOBKN
KOMHaTHbIX TEPMOCTAaTOB U CEPBOINPUBOLOB.

Cuctema BogoOCHabXeHus:

e Tun: KonnekTopHasi pa3soska oT o6Liero y3na.

e Matepuansi: TpyObl U3 CLUATOrO NOJNITUIEHA,
MPOJIOXKEHHbIE B 3aLLUMNTHbIX rogpax (B rnosy/CTeHax).

e OcobGeHHOCcTU: CrcTema peunpKynsaLmum ropsiHeri Boabl AJisi
ObICTPOV Noaayy k To4kam Bogopasbopa.

KoTtenbHaa:

o OCHOBHOW KOTEN: [a30BbIii HACTEHHbIVI KOTEST MOLLHOCTbIO
24 kBr.

¢ Pe3epBHbI UCTOUYHUK: OJIEKTPUYECKNI HACTEHHbIVI KOTE
MOLLHOCTbIO 24 kBT.

e Topsiuee BogocHabxeHue (FBC): Hoiiiep KOCBEHHOro
HarpeBa 06bémom 200 NTPOoB.

[£]
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UH)XXeHepHaa CaHTexXHUuKa
KaK UCKYCCTBO

O6wexT BbirosiHnA: Erop CemepéxmnH, TonOBK

OronneHve, BogocHabxeHve, koTesbHoe obopyaoBaHue CaHKT-lleTepOypr.
lMpoekTupoBaHmne, MOHTax, 0OCyXnBaHVe.

@top_ovk

https://youtube.com/@top_ovk
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Meno4un HY Ha HTO HEe BAINSIIOT, MEJI0YU PEeLLaroT BCE.
OrannnBaemas naoiwanb 1000 M2,

Kackan n3 kotios Viessman Vitodens 200, no 100 KBT.
HacocHsie rpynnsi Meibies.
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SBoNIOUMA CUCTEM BOAOCHaOXXeHUus

Boaa - ncTo4YHUK Xu3Hu a1s Bcero xueoro. C
ZPEBHOCTY JIHOAN NCIMOJIb30BaJI ECTECTBEHHbIE
UCTOYHMKY BOAbI - PEKU, 03EPA, POAHVKN 4151
YTOSIEHUS XKaXbl, OPOLLUEHUNSI 3€MEJIb, TYLLIEHUS
roxapoB v MPocTo B 6bITY. Kak rnpasBuio, nocesieHuns
Haxoamnch PSiAOM C UICTOYHUKaMM BOLbl, O4HAKO
TPYAHOCTU C €€ TPaHCNopPTUPOBKOV BCE PaBHO
Obinn. Y1 ¢ Te4eHnemM BpeMeHu JII0aN Haxoamam
6osiee npocTbie n 3PPEKTUBHbIE CrIOCOObI 4OCTaBKU
BoAbI K MecTaM 0butaHusi. OAHUM 13 NepPBbIX TaKuUx
n306peTeHnii ctan ApXMmMenoB BUHT.

ApxumepoB BUHT

ApXMMenoB BUHT — MEXaHU3M, UCTOPUYECKUN UC-
NnoNb30BaBLUMIACS A9 Nepenayy BOAbl U3 HUXeNexa-
WKMX BOOOEMOB B OPOCUTENbHbIE KaHasbl. YCTPOMCTBO
COCTOUT N3 HAKJIOHEHHOW MO, YrlIOM K FOPU3OHTY Mo-
510 TPpYyObl C BUHTOM BHYTPU, N306pETEHO APXUMELOoM
npumepHo B 250 roay Ao H. 3. B peunn. BUHT npu-
BOAUTCSH B ABUXEHNE 0ObIYHO C MOMOLLbIO BETPSAHOIO
koneca, nnbo Bpy4Hyio. B To Bpems kak noBopayusa-
€TCS HUXHUIA KOHeL, TpyObl, OH coBupaeT HEKOTOPbI
06bEM BOAbI. ITO KOJIMYECTBO BOAbLI OYyAET CKONMb3NTb
BBEPX MO cnupanbHOW Tpybe BO BpeMs BpalleHus
Basa, NOKa HaKoHeL, BOAA He BblIbETCSA U3 BEPLUMHBI
TpyObl, CHabXas MPPUrauMoOHHY CUCTEMY.
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KoHTakTHasi NOBEPXHOCTb MEeXY BUHTOM 1 TpyboWn He
o6si3aHa ObITb MaeanNbHO BOAOHEMPOHULAEMOW, NOTOMY
YTO OTHOCUTENBLHO OOMbLLIOE KOMNYECTBO BOAbI YEPraeT-
CS1 32 OQIMH NMOBOPOT MO OTHOLLEHMIO K YITIOBON CKOPOCTU
BuHTa. Kpome Toro, BoAa, NPOCa4MBaIOLLIASICS U3 BEPXHEN
CeKUMM BUHTA, NMOMNaZaeT B NpeabiayLLylo CEKLMIO U Tak
panee, TakuMm 06pa3om, B MalUVHE AOCTUraeTcsl AuHa-
MMYECKOE pPaBHOBECKE, HTO MPENSTCTBYET YMEHbLUEHMUIO
MexaHNn4eckom apPEKTUBHOCTN.

ApPX1MMe0BbI BUHTbI NICMONb30BAINCH U B YCTAHOBKAX
no o6paboTke CTOYHbIX BOA, MOTOMY YTO OHM YCMELLUHO
CNpaBnsOTCS C pasHbIMM MOLLHOCTSIMW MOTOKa U C Cy-
CNeH3naAMMU.

TOT e NPUHLMIMN MOXHO YBUAETb B «feckanaropax» —
apXxMMe[oBbIX BUHTax, NpeAHasHavyeHHblx ans 6e3onac-
HOro NoabEMa pbibbl N3 NPYA0B. APXMMEOO0B BUHT TaKKe
NErko y3HaTb B Ka4eCcTBe rpebHOro BMHTa BOAOMETHOrO
DBUXNUTENS.

AkBepnyk

AkBenyk — BOA0BOJ, (kaHan, Tpyba) Oj1s nogaym Bobl
K HaCenéHHbIM MyHKTaM, OPOCUTESIbHBIM U FMAPO3HEpP-
reTM4ecknM CMCcTeMam 13 MCTOYHMKOB, PACMOJIOXKEHHbIX
Bblle. XOoTa akBeayku 60sbLUe BCEro acCcouumpyoTcs ¢
PUMCKMMUM MNOCTPOMKaMM, OHU Obliv 3HAYUTENbHO pa-
Hee Ha BnnxHem BocToke, roe BaBUIIOHAHE N erunTsaHe
CTPOUJIN CIOXHbIE MppPUrauyoHHble cucTemMbl. CamMbiM
BblOaloWmMMcs akBenoykom epoaoT cumtan 3BnajvHOB
TOHHeNb Ha ocTpoBe Camoc. JTOT akBeayk MCTOPUK
BKJ1tOYMJT B CIUCOK Yyaec ceeTa.



CunTaetcs, 4TO APEBHME HAPOAbl CTPOUIN aKBEeOyKM,
NMOTOMY YTO He 3HaJIM 3aKOH COOBLLAILLIXCS COCY0B U HE
yMenu 1M3rotaBnmeatb TPyObl, CNIOCOOHbIE BblAEPXNBATH
BbICOKOE JaB/ieHne Bodpl B Alokepe (obpaTtHoM cnudoHe).

PumnaHe cTpomnu MHOroYMCNEHHbIE akBeoykKu [0S
LOCTaBkM BOAbl B ropoga. B Pum Boga noctaesnsnach 4e-
pe3 11 akBelyKOB, KOTOPbIE Obl/IM MOCTPOEHbLI B TEYEHME
500 net v umenu obLLyo avHy nodtr 350 KNNoOMeTpoB.
CaMblil OJIMHHBIA pUMCKUIA akBeayK Obln NoCTPoeH BO |l
CTOJIETUW Haller 3pbl Ana nocTaBku BoAbl B KapdareH,
ero gnvHa coctaengna 141 kunomeTp. Yauwe Bcero
MCTOYHUKOM CIYXWJ1 FOPHBIA POOHUK. PUMCKNIA akBeayk
OblT UCKYCCTBEHHOW PEKOM, MIaBHO CryCKatloLlencs ¢
BbICOTbI K ropofy. YKJIOH kaHana [AomKeH 6bin ObiTh Kak
[0CTATOYHO MJIaBHbIM, Tak U CTaBUSIbHbIM.

Ecnu yknoH 6bin CAULWLKOM KPYThIM, HaudMHana paspy-
LwaTbCs M3BECTKOBasi 06MMLIOBKA, ECNM CIIULLKOM MOJ0-
rM — BoJa 3acTtavBsasnach. BosbLLUMHCTBO PUMCKMNX aKBe-
OyKOB onyckanucb Ha 1,5-3 MeTpa Ha Kaxablii KUTOMETP,
a HEeKOTOpble VIMENU YKJIOH BCEro HeCKOJIbKO CaHTUMe-
TPOB Ha Ty Xe AMUCTaHuMI0. [ng noanepxaHus Takmx Mu-
HUMaJIbHbIX YKIIOHOB PUMCKME NHXEHEPBI NCMONb30Basn
anonTpbl 1 xopobatsl. [uonTtpa, npenwecTBeHHULA CO-
BPEMEHHOro TeoaosiMTa, npeactasnsna coboi npubop
L1 U3MEPEHUS BbICOTbI U MOJIOXEHUS OBYX YOANEHHbIX
To4ek. Xopobar, OJINHHBIN CTOJ C LieHTPasIbHbIM KaHaIoM,
npencTasnsn coboi 60bLLON BOASHOW YPOBEHB.

[anee, 0o cpeOHeBEKOBbS akBedyku He Mosib3oBa-
nmMck Gonblon NonynsapHocTbio. OOHMM  W3BECTHLIM
MCKJloYeHEeM Obin kaHan Hbto-PrvBep, MCKYCCTBEHHBIN
BOOHbIV MyTb B AHIM, OTKPbITLIV B 1613 roay ans cHab-
XeHnsa JIoHgoHa CBeXen NUTbeBor BOOOW. Ero anvHa co-
cTaBnana 62 kmnometpa. PasBntrne KaHanoB 4ano HOBbIN
TONHOK B CTPOUTENLCTBE akBeAykoB. OOHAKO TOMbKO B
XIX cToneTum nx CTpouTeNbLCTBO BO30OHOBWIIOCH B KPY-
HbIX MacLuTabax AJis NoCTaBku BOAbI B ObiCTpOpacTyLLme
ropoga.

BopoHanopHaga GawiHsa

C poCTOM ropoaoB BO3HMKIIA HEOOXOAMMOCTL B 60-
Jlee OpraHM30BaHHbIX CUCTEMAaxX BOLOCHaOXeHWs, Korga
notpeboBancs apPeKTUBHLIN cnocod nogaym Boabl Nog,
NMOCTOSIHHLIM AaBnieHeM. BogoHanopHble 6aluHn ctanm
aKTUBHO CTpouTbCa B XIX Beke C pasBuUTMEM MNapOBbIX
MaLLUVH 1 HacOCOB. OHY NCNOB30BANNCH A CO34aHUS
[aB/eHNst B CETAX BOJOCHAGXEHWS, 4TO NMO3BOJSN0 A0-
CTaBNATb BOAY Ha BEPXHME 3TaXW 34aHWUNM, B TOM YUcne
1 ons uenen noxapoTtyweHnua. bawHn cogepxann 3Ha-
4ynTEeNbHbLIV pe3epByap BOAbl, 06ecneynsBas 3anac B Cny-
yae, ecniv BOAONPOBOAHASA CETb HE CNPaBUTCA C Harpys-
KOW NN CTaHET MOBPEXAEHHON.

UWcTopus

3T0 6bINO KPUTUHHO B Cllydae KpyrHbIX noxapos. B
paioHax C HU3KUM OaBfieHMeM B BOAOMPOBOAHON CETU
AN eé oTCyTCTBMEM, BOOOMNPOBOAHbLIE GallHu obecne-
YnBanv eANHCTBEHHbIA UICTOYHWK BOAbI A1 MOAa4M BOAbI
B yOanéHHble pafoHbl U gns 6opbObl ¢ noxapamun. Co
BpemeHeMm 6allHu cTanu ocHallaTbes 6onee ahhekTmB-
HbIMW HacoCcamMu U CUCTEMaMM KOHTPOJIS YPOBHSA BOApbI.
C nosiBieHMEeM 3NeKTPUYEeCKNX HACOCOB M PasBUTUEM
TEXHOJIOrMiA NOXapHOoI 6e30MacHOCTUN, MOLLIHbIX MoXap-
HbIX MallUWH, COBPEMEHHbIX CUCTEM BOAOCHAbGXeHus,
rmopaHToB, HEOO6XOAMMOCTb B BOAOHAMOPHbIX OaLLHSX
YMeHbLUNNACh.

OpHaKo OHWM A0 CUX MOP MCMONb3YIOTCS, MaBHbIM 00-
pas3oM, B CeSIbCKOI MEeCTHOCTHU, rae oHu obecrne4ymBaoT
cTabunbHOE AaBfieHne B BOAONPOBOAHbIX ceTax. MHorme
cTapble HallHN CTann apXUTEKTYPHbIMU NaMSATHUKAMKN 1
TYPUCTUYECKUMM AocTonpumMedaTenbHocTamu. CeroaHs
BOJOHAaMopHble GallHM OCTalOTCA BaXHOM YacTbio UCTO-
PUM UHXEHEPHOI MbICAN U HanoMMHaHWEM O TOM, Kak
pelwanncb NpobsiemMbl CBA3aHHbIE, C BOAOCHAOXEHNEM B
NPOLLJIOM.

LleHTpoGeXxHbI Hacoc

Ona nepemMelLeHns BOAbl NbITaIMCb UCMONb30BaTb U
LeHTpobexHyto cuny. Hanbonee M3BeCTHbI paboThbl yHE-
HbIX [ManeHa (cospgaTtens napoBon MawuHbl) v Jle Jemy-
pa. Jle Jemyp paspaboTan CBOWN LEeHTPOOEXHbI HAacoc
B 1732 rony. KoHcTpykums npeacrtaBnsna coboii Bep-
TUKaNbHbIA Ban C PyKOSTKOM s BpaweHus. K Bany nop,
yrioM NpuMepHo B 45° XXECTKO Kpenunacb nonas Tpyba,
HUXHUI KOHELL KOTopoW Obln nofd, Boaoi. Mpw BpalleHum
Bajla HaudMHana BpalwiatbCs U Tpyba, B Hel BO3HMKAIM
LLeHTPOOEXHbIe CuJlbl, 32 CYET KOTOPbLIX BOAA NOAHMMA-
Nlacb HaBEpPX U BblIMBanach B EMKOCTb.

CoBpEMEHHbIN BUA, LEHTPOOEXHblIe HacoChbl NPMo6-
penu B 1818 roany. B BoctoHe Agpeacom Gbin NOCTPOEH
«MaccayvyceTc-Hacoc» C KOMecoM paauasibHOro Tuna.
OH xe yxe B 1846 rony mokasas, 4TO KPUBOSMHENVHbIE
pagmanbHble IONacTy HarHeTalT BOAY yyLle MPsiMbiX.

HacocHble ycTaHOBKM NOBbIlWWeHNa aaBneHus SPL

B HacTosllee Bpems Hanbonee apPekTUBHbIM U TEX-
HOMOTrMYHLIM METOAOM AOCTaBKM BOObI A0 NOTpebuTenen
ABNSIETCHA NPUMEHEHNE aBTOMATUYECKMX HACOCHbIX yCcTa-
HOBOK MOBbILWEHWs AaBnerHuns. KomnaHua BogokomdopT
NpPoOn3BOAMT aBTOMATUYEeCKMNE HACOCHbIE YCTAaHOBKM MO-
BbILLIEHNA AaBneHns noa mapkon SPL.

YcTaHoBKa npenctaBnsieT coboli roToBbI K NOAKIIO-
YyeHunio 610K HACOCOB Ha OMOPHOM pame C CUCTEMOM
TPybOoNpoBOAOB N3 HEPXKABEIOLLIEN CTaNu, BKITHOHAOLLNIA
BCIO HEOOXOAMMYIO 0OBSI3KY U CUCTEMY YyMNpaBfieHus, ra-
PaHTUPYIOLLYIO 3HEProa(PPEKTUBHYIO U HAAEXHYIO pabo-
Ty; NpeAHa3HayeHbl O nepekadyBaHns U MOBbILLEHUS
DaBNeHns BoAbl B CUCTEMAx X03AMCTBEHHO-MUTLEBOrO
1 NPOMbILLIIEHHOrO BOAOCHAOXEHNS! pas3iyHbIX 30aHNI
1 COOPYXEHUI, @ Takke B TEXHOJIOMMYEeCKMX NpoLLeccax.

X039MCTBEHHO-NMNTLEBLIE  yCTaHOBKM SPL  WRP-A
ob6opynoBaHbl HacTOTHBIMU MNpeobpas3oBaTensaMn, 4TO
No3BOJIIET NOAAEPXNBATL MOCTOSAHHOE 3aJaHHOe OaB-
JleHMe Ha BxoAe K noTpebuTento, He3aBUCUMO OT n3Me-
HEeHWI pacxona 1 AaBieHNs Ha BXOAE B YCTAHOBKY.

MpeobpasoBaTenn 4acToTbl, MOMUMO peryamposa-
HUS, obecneynBatoT NiaBHbIN MYCK BCEX 3NeKTpoaBMra-
Tenei. 9To 4OCTUraeTcs 3a CYET UX HEMOCPEOCTBEHHOIO
NMOAKJIIOYEHUS K HAacocaM, 4TO NO3BONSIET n3bexaTb Npu-
MEHEHNS OOMNONHUTENIbHbLIX YCTPOWCTB MIaBHOMO Mycka,
OrpaHnYnTbL MYCKOBbIE TOKWM 3nekTpoasuratenen v »
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CraHuwms noxapotyluerHuns SPL WRPF

YBEIMUNUTL SKCMJIyaTaLMOHHbIA PECYPC HACOCOB, CHMXas
OVHaMmnyeckre neperpyskm NCroHUTENIbHbIX MEXaHN3MOB
npw Nycke 1 0CTaHOBKE.

Ona cuctem BogocHabXeHUst 3TO 03Ha4YaeT OTCyT-
CTBME TMAPOYAAPOB MNPU Mycke U OCTAHOBKE A0MOJ-
HUTENbHbIX HacocoB. Kaxablh npeobpasoBaTenb Ya-
CTOTbl MO3BONISET PEerynMpoBaTb HYacTOTy BpalleHus
anekTpoaBuraTtens, obecneymBaTtb 3alUTy OT nepe-
rpy3ok, peasn3oBbiBaTb TOPMOXEHNE N MOHUTOPUHT
MeXaHN4YeCKo Harpysaku.

JlaHHble yCTaHOBKYM COOTBETCTBYIOT BCEM HEOOXOANMbIM
rocypapcTBeHHbiM ctaHgaptaMm (FTOCT) 1 HopmaTMBHBLIM
mMaTepuanam rno nNPoeKkTUpPoBaHuio 1 ctpoutensctay (CI1).

Ona HyXAa BOASIHOrO MNOXapOTYLUEHUST KOMMAHWUSA
BopokoMmdopT npousBOAUT aBTOMaTuyeckme ycTa-
HOBKW BoAsiHOro noxapotyweHns SPL WRPF. JaHHble
yCTaHOBKW M3rotasamneaioTcs B cootseTcTBmn ¢ CI10,
Cr484, CNn485 n nommmo ob6s3atenibHOro noXxapHo-
ro ceptudukaTa Ha MNoOXapHbIN Npubop ynpaBieHus
MMeloT 00O6POBONbHbLIV NOXapPHbLIN cepTudUKaT Ha BCHO
YCTaHOBKY B LLE/IOM.

YcTaHOBKM NpeaHa3HavYeHbl A1 APEHYEPHbIX CUCTEM
NnoXapoTyLweHns 06bekTOB C MOBbLILLEHHOW MoXapo- 1
B3PbIBOOMACHOCTbLIO, HaNpumep, CckKnagoB Uam obbek-
TOB 3HEpPreTuku. Takxe Ux NpUMEeHsoT OJs COo3aaHus
BOASIHbIX 3aBeC, YTOObI N30NMPOBATh YacTb 34aHUS, rae
Mpomn30LLJIO BO3ropaHue.

MopBoas NTor, BblAENMM PS4 NPENMYLLLECTB HACOCHbIX
ycTaHoBok SPL:

+ KopoTkue cpokun Npon3BOACTBa 3a CHET yHUDMUKaLMN
NMPON3BOACTBEHHbIX MPOLECCOB 1 HANNYNS CKI1aACKO-
ro 3anaca roToBblX U3AENNIA U KOMMIEKTYIOLMX.

+ CobcTBeHHas nporpamMma noabopa HaCoCHbIX ycTa-
HOBOK C BO3MOXHOCTbIO OnepaTUBHOro GpopMmnpo-
BaHWs BCEro KOMMeKTa TeEXHMYECKOW 1 CONPOBOAM-
TeNbHOW JOKYMEHTauuK.

+ B03MOXHOCTbL COOPKKN HECTAHOAPTHOro 060pPYAo-
BaHWS C AOMNOSIHUTENbHBIMUY ONUMSIMU MO XENaHUo
3akas4mka.

+ KopoTkue cpoku Ha NpoekTMpoBaHMe U NpoBeaeHne
MOHTaXHbIX paboT 3a CHET HaNM4YNsA COOGCTBEHHOIO
MPOEKTHO-KOHCTPYKTOPCKOro AenaptameHta n CMY.

+ lMpoBepka Kaxaon yCTaHOBKN Ha TECTMPOBOYHOM
cTeHae. TexHnyeckas 1 cepBuUCHas nogaepxkka Ha
BECb Nepuog, aKkcnayaTaumm. fotosas 6a3a JaHHbIX
yepTexel TMNOBbIX PeLleHNi B pas3nnyHbix popmMaTtax
O1S1 NPOEKTUPOBLLMKOB.

B HacTosllLlee BpeMsi 4eNloBeYeCTBO CTasIKMBAeTCs C
Bbl30BaMW, HEMOCPEACTBEHHO BMSIOWMMUM Ha BOOO-
cHabxeHune. ITo 3arps3HeHne BOOHbIX PECYPCOB, U3Me-
HeHVe knumaTta, yctapeBlas uHdpacTpyktypa. OgHako
pasBUTME COBPEMEHHbIX BOAHbLIX TEXHOMOMMA U CUCTEM
MO3BOJIAIOT HANTU BbIXOA N3 CIOXMUBLLEACS cUTyauum, u
HaNTU peLleHns:. m
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