HACOCHbIW anper;
PACLWUPUTENbHDBIN
BNTIOK HATHETAHUSA

BE3BO3AYWHASA PABOTA, BbICOKAA BOPEKTUBHOCTD!




UTo Takoe HacocHas ycTaHOBKa
paclumpeHus/HarHeTaHma nasneHus Tanpera

3TO TEXHOOrMUECKOE yCTpOIﬁCTBO, paapat")oTaH HOe A4 noaaepXaHd rnocCToAHHONo OaBJ1ieHMA B YCTAHOBKE NyTeM
rnornoweHna pacwmpeHing, KOTopoe NpoMcxXoanT B CMCTeMaXx OTOMNNeHWA 1 OXNaxXOeHNH. OHo YCTPpaHqeT
NoBbilleHWe OaBneHnd, KOTOpoe MOXET BOSHMKHYTh BO BpeEMA Harpeea, nyTemM KOHTPOIMMPYeEMOro XxpaHeH1d
pacl1peHHOoro Konmnyectea B Bake Bo BpeEMHA Harpesa BoOObl YCTAaHOBKW.

Cuctema paclwmpeHnd obecneunBaet BO3BpPAaT OCTaBLUerocH KonmyecTea BoObl B YCTAHOBKE, KOTOPad CXMMaeTCH
BO Bpemd oxXnaxnoeHud BoaObl, C NOMOLBbID HAacoca B CMCTemMe pacllpeHind C HaCOCOM O6D8THO B YCTaHOBKY W,
TakmM oﬁpasom, npefoTepallaeT nageH1e OaBjieHnd B YCTaHOEBKE. Llenbto cucTeMbl ABNAETCA noooepXxaHwe
MNOCTOAHHOrO 3afaHHoOro AasieHnd B OTOMNMTENBHbBIX 1 OxXNaxXxaaloLW X YCTaHOBKaX.

NMpeumyliecTea

OKoHOMMUSA MecTa

PacluvputensHelin 6ok ¢ Hacocom Tanpera 3aHUMaeT
ropasfno MeHbLUYID nowanb M 3KOHOMWT MPOCTPAaHCTREO,
NMOCKOJNbKY ero cnocobHOCTb K paclUMpEeHUIo B CpeaHeM B
NATb pa3 Bbllle, UEM Y KIaccuueckoro mMembpaHHoro
paclmpuTensHoro 6noka.

OHeprocbepexeHue

YnyJwaer Tennonepenady W, Takum obpazom, No3BoNseT
Hacocam paboTate C MEeHbLMM Harnopom, a Takxe
obecneunBaeT sHeprocbepexeHe OnNg 3asBofa. 3a cuet
CHWXeHWs1 3abopa Bo3Oyxa W codepXxaHus Kucropoda B
BO3OyXe CKUCTemMa 3aBofda cnocobHa  3alMTnTb
obopynoBaHue (Tpy6bI, GUTUHIA, KanaHol,
HarpesaTtesnbHble nNPWBopbl M HACcOCH) OT  KOPPO3UM.
YcTaHOBKa 3HauUTENBHO CHWXaeT noTpebHocTb B

obcnyxumBaHu " obHoBNEHUA
obopynoBaHna,NPONOpLUMOHaNBHO  NMpoOreBaeT  CPOK
cnyxBbl.

KoHTponupyemkie onepaumm

bnarogapa KoHTponupyemon paboTe paeneHWe Ha
YCTaHOBKE MOOOERXMUBAETCA MOCTOAHHBIM C TOUYHOCTHLIO
(+/-) 01 6ap. MNonpepxaHue NOCTOAHHOTO OABMEHUS
3HAUMUTENBHO CHUXAET NPUTOK BO3MOyXa B YCTAaHOBKY, UTO
O3eT NPEeVMYLIECTBC B BMOE MEHbLIErO KOMYECTBA
BO3Myxa, MOCTYMAIOLLErO B YCTaHOBKY.

BoaMmoxXHOCTM aBTOMaTU3aLMKn

XK-aovcnnen u dyHKUMA ONOBELLEHWA O HEMCNPABHOCTAX
NO3BONSAIOT NIENKO ONPENENATL MPUUMHY HEWUCMPaBHOCT U
BMellaTbes. Cuctema becnepeboiiHa 1 6ezonacHa.

Hu3kue 3aTtpatbl Ha TexHUUeckoe obcnyxxneaHme
Takue oanemMeHTbl OBCNyXUBaHWS, Kak BO3OylWHbIE U
a30THbIE , raszoBble BycTepbl KOTOpble HEObXxoOWMbl B
0BbIUHBIX paclmMpuTenbHbIX Bakax, He TpebyloTcs B Brioke
paclIUpeHUs C HACOCOM, MOCKOMbKY B Br1oKke pacluvpeHnst
C HacOCOM BHELLIHASR NOBEPXHOCTb MeEMBpaHbl BHYTpK Baka
OTKpbITa ONsl aTMOCHEPL! U HE HAXOOWTCHA NOA OaB/IEHUEM.
Pacxonbl Ha obecnyxmBaHUe 1 SKCNTyaTauumio HAXe

HACOCHbIN PACWWUPUTENbHbBIU
BJIOK HATHETAHUSA




O6nacTu npuMeHeHus

Mcnon b3YETCA B CWUCTeMax OTonneHMda W

BblpaBHUBaHWA obvema Boabl, KOTOprﬁ M3MEHAETCA M3-3a Nepenafocs

oxXnaxnoeHnda 0N«

Temnepatypel BO BCeX 30aHNAX W NMPOMBILLNEHHBIX NOMELLIEHNAX.

®abpuKK U NPOMBILLINIEHHbIE NPEANPUATUSA
®abpvkit U NPOMBILNEHHBIE  NPEanpPUATUS
MNoonepxwveaeT cTabunbHOCTL OaBfiEeHWS BOObI,
MCMNoNb3yemMor B NPOM3BOACTBEHHbIX NpoLeccax,
obecneunean bonee apdpekTUBHYIO 1 BesonacHyio
paboty cuctem. Tal crnocobecTByEeT 3alute
cucTemM napa v ropsyein Boael..

O6LWeXXUTUSA U LLIKObI

YpaBHOBELUMBAET OaBSfiEHME B CUCTEMAX
ropaAyero BOOOCHADXeHWa W OTOMNeHus,
NoaxoauT ONg MCNofb30BaHUA MHOMMMMA
nodbMK, obecneurBas KOMGOPTHOE Xuoe
NPOCTPAaHCTRO.

LleHTpbl XXU3HU

BbanaHcupyeT maeneHue Bodbl B BonbluMX U
MHOroOYHKLIMOHANBHBIX 30aHUSX B KPYIHbIX
ropogax. 3to ocobeHHO NomMoraeT npu nogaye
BOMObl OOMHAKOBLIM criocobom Ha Bcex aTaxax
B BbICOTHbIX 30aHUSAX.

ToproBbie LEHTPbI

B KpynHbIX TOProBbIX LIEHTpax OH BbIPABHWBAET
OaBfEHWE B YCTAHOBKAX BbICOKOMNPOWM3BOAUTENbHBIX
CUCTEMOTOMSIEHUS W oxJlaxneHns, obecneunBas
KoMOpTHYIO cpenly 1 nNpenoTepatlyas cboun B pabore
CUCTEMbI

TypW3M U rocTENPUMMCTEO

ONTMMU3UPYET UCMOSIb30BaHE ropsaAyell Bodbl
B OTENAX 1 Ha KypopTax, NOBbILLAeT KoMpopT
rocTen 1 ynyJlliaeT paboTy CUCTEMbI.

BonbHULbI

B 6onbHWUax, roe rurieHa MMeeT pellaiolilee
3HaueHWe, obecneurBaeT KOHTPOMb NaBEHNA
B CUCTEMax ropsdyero BOOOCHabXeHuss 1 C
epunuzauny, rapaHtupya 6ecnepeboliHyio
paborty.

CouuanbHble ynobcTea U coopy>XXeHust

ObecneumBaeT HenpepbiBHLIN KU cbanaHCcUpPOBaHHLIN
MOTOK BOObl B MYHUUMNANEHOM, rOCYAapCTBEHHOM
XWUNbe W 0BLECTBEHHLIX YUPEXOEHUSX, 3auimilas
WHOPaCTRYKTYPY U NOBbILLAA SHEProadGeKTUBHOCTb.

Xwunble KOMNNEeKCckl U KBapTUPhbI
B  kunuuiHbIX  NpoekTax C  LeHTpasbHbIMA
cuctemMamn  BoOocHabxeHusi OH obecneuynBaeT
BecnepeboHoe 11 NpaBUNbHOE pacnpeneneHue
OaBfeHns, oNTUMU3NPYA UCMONb30BaHMe HACOCOB U
obecneurBas SKOHOMUIO SHEPTUN.




[l PacumpuTensHbin 6ak

E OuncTuTeNb BLIXMOMHLIX FA30B
E OneKTpoMarHUTHBIN KnanaH

[} Ccommand and Control Panel

&} Brok ynpasnenus

ﬂ Hacoc

Pacxooomep

ﬂ CeTb cBSI2N

E MopT NOOK/IIOUEHUS OT YCTAHOBKW

m I'Iop'r NOOKNMOYeHWA OT YCTaHOBKHW

B HacocHOoM paclumpuTernsHOM/HanopHoM Bake, 3anofiHEHHOM BLITOBOM BOOOW,

mMeeTca HebBonblUoe KOMMUECTBO BOML!, CUCTEMA rOTOBA K aKcnnyaraduu.

Mo Mepe NoBbllUeHAa TeMnepartypbl BOOblI B YCTaHOBKE
BOOa HauvlHaeT pPaclMpPATECH, M OaBreHve
nosbiWwaetca. CuctemMa aBToMaTMaaLmn paclmpeHins
HacoCa oueHunBaeT MHd)OpMaLl,MEO 1 obecneumBaert
OTKPbITHE MOTOPWM30BaHHOIO KnanaHa, a paclu1peHHan
BOOa B YCTAHOBKE NepekadvBaeTCq B Bak.

910 nossonser noooep>XxueaTtb NOCTOAHHOE
OaersieHue B YCTaHOBKe.

Korma TemnepaTypa BoObl HA YCTAHOBKE BXOOWT B
pexyM, [aBfeHVe Ha YCTaHOBKe NOOOdepXUBaeTcs
NOCTOAHHEIM Bnaromaps perynmMpoBaHMio OaBneHns
HaCOCHOr 0 paclUMpUTENbHOro/HarHeTarernsHoro 6roka
00 Tex nop, Noka He ByOeT OOCTUrHYTa MakCcUMasibHas
Harpyaka.

Mz-aa yCJ'IOBMLﬁ SKcnnyartaymnn BoOoa B YCTaHOBKe
HauyMHaeT OXnaxXxnaTtbCA W CXWMMAaTbCHd, a [OdaBlieHve
napaet. Bona, XPaHALWaACcd B pacWwpunTenbHOM Bake,

3akadvneaeTcH OﬁpaTHG B YCTaQHOEKY MpWv akTuBayki
HacocCa, HarHetad [OaejieHe B YCTaHOBKe OO
Xenaemoro 3HadveHra K noagepxwmeasd MNoCToAHHOE
naBrneHuWe B YCTaHOEKe. Korna nasnexve B YCTaHOBKe

OOCTUraeT XxenaemMoro sHadeHA, HaCoC OTKIMIOYaETCH.

B 3aBMCUMMOCTM OT YCNOBUM SKCMyaTauum MOXET
BbITb AedUUNT BOObI B yCTaHOBKe. BennuuHa oepuumra
BOObl WM3MEPSETCA C MOMOLbIO WHTErPUPOBAHHOM
CUCTEMbI aBTOMaTU3aLMM NMOTOKA U pacxodomMepa Ha
HacocHoM Broke paclmMpeHnsa/HarHeTaHUs OaBNeHns,
a aBToMaTUJyeckas noaaya Bofdbl OCYLIECTBASETCA U3
MarvucTpansHOM JIMHUM B YCTaHOBKY. [laBneHue
YCTaHOBKW NOOOEPXMBAETCA NOCTOSAHHBIM C MOMOLL IO
aBTOMAaTUUYECKUX YCUNUTENEN OaBNEHUS BOObI.



Briok ynpaBneHus

Bbnok paclumpeHusi/HarHeTaHus gaeneHns Tanpera
Pumped — ato 6nok, B KoTopoM cobpaHo MHOro
BaxHoro obopydoBaHuss B cucTeme.  bnok
YNPaBNeEHNS BKIOUaeT B cebs anekTpomarHUTHLIE
KJianaHbl, Hacochl, NMPENOXPaHUTENbHBIE KanaHb,
obpaTtHble KNanaHbl, 3anopHbIE KnanaHbl, OaTuukiy,
UHTErparnbHBIE  CxXeMbl O aBToMaTtuaalin,
NoMNbL30BaTENBCKUM AUCTINENA N COEAUHEHUSI.

Brnok ynpaeBneHWUs NErko MeEpPeHocUTb, Bce
obopynoBaH/e pasamellleHo Ha nnareopme. OH
UMEET 3allTy OT HaMoKaH1a 1 Bubpaunn. BHelwHas
uacTb Broka ynpaeneHns NoKpbITa Marepuanami,
noOxoOslKMMi Ons YCNOBUA OKPYKaloLller cpefbl, 1
YCTOMUMBA K MEXaHU4YecKumM BosdencTeuam. [pn
MOBLILIEHUM [OaBMIEHUS B CUCTEME YCTaHOBKW
OTKPbLIBAETCS SMEKTPOMArHUTHLIM KianaH, U uacTb
BOObl NOCTYNAeT B pacllMpuUTenbHbll Bak. Takmm
obpa3oM, CUCTEMHOE [aBNeHVe B YCTaHOBKe
NOOAEPXMBAETCH NOCTOAHHEIM.

B cnyuae, ecnu OaeneHue B CUCTEME YCTaHOBKM
namaeT HWXe YCTaHOBMEHHONO 3HaueHusa no
pasHbIM NpUuMHaM, BoOda M3 pPaclUMpUTENBHOrO
faka nepekauMBaeTCcA B CUCTEMY YCTaHOBKM
Gnaropapa paboTe Hacoca. Takum  obpasom,
OaBeHne B CUCTEME YCTaHOBKU NOAOEepXUBAETCA
NOCTOAHHBIM. PYHKLIWA Hacoca, UCMoNb3yemMoro B
Brnoke ynpaBneHus, 3aKouaeTcs B MOBbILLEHNM
naeneHus Boabl bea nasneHws, B3aTom 13 Baka,
ee BO3Bpale B CUCTEMY OTOMNEHUa WUnKn
OXJ12XKOEHMS. MNpenoxpaHnTensHbLIA KnanaH
YCTaHOBMEH Ha OaBfeHME OTKPLITUA, noaxogsilee
0115 CUCTEMbI.

anMEHEHMe CUCTEMBI OXNaxOeHWs OO/TXHO BbITb
YKa3aHo NoJib30Baresiem. UTtobbl npenoTeparnTtb
BO3MOXHbIE I'IpOﬁJ'IeMbI C KOHOeHcaLmen,
HeobxoOMMO BbINOSTHUTE M30NALIIO, nooxoadwyo
A CUCTEMbI OXTa>XOEeHNA.

=0

T e

Pe>xuMbl paboTbl

[NosBonger rnoodYepenHo OTKpblBate OTOeNbHBIE
onemMeHTbl  0bopyooBaHUs  (3NeKTPOMAarHUTHBIA
KnanaH, MOTOpMGOBaHHbII?I KnamnaH w HaCOC) B
3aBMCMMOCTIA OT NOXENaHWM NoNb3oBaTend.

ABTOMAaTUUECKMI PEXUM |

B azaBucumocTn  OT YCTaHOBNEHHOI O paﬁouero

OaBreHndA npouecc HardetaHnd cﬁpoca OaBrieHnA
OCYLEeCTBNAETCH aBTOMaTHUYECKN.

Pe>XuM OCTaHOBKU
OH 6GezonacHo oTkmiouaeT Bce obopynoBaHue Ha

YCTPOWCTBE W MNEPEeBOOMT YCTPOWCTBO B PEXiM
oXMOaHns.

'Pexxm npuema no Boayxy

Bnaronaps nporpamMMUpPYEMOMY PEXUMY BbiMycKa
BO30yXa HacoCHbIM Briok paclumMpeHusi/HarHeTaHus]
OaBMIEHWA MOXET aBToOMaTtuuecku obecneunBatb
HeobxoOuMylo LUMPKYNaUWIO, OTOENss BO3OYyX B
YCTaHOBKE U BLINYCKas Ero Uepesa BO30yX00TBOOUMK
Ha pesepByape.

B atom pasferie CoaepXxXu1TCH Takad HH¢ODM8HMQ, Kak
MEeCTO 3KCruiyaraummy cuctembl, CepMﬁHblﬁ HOMEP
CUCTEeMbI, KoL, YCITOBUA SKCryartalmi M 1. .




ABTOMaTU3aLUA

HacocHasa YCTaHOBKa DHCIJJMFJEHMFI/ HarHeTaHua
OaBneHnda CnpoektpoBaHa C YYeToM COBpeMEeHHbIX
BO3MOXHOCTEM aBToMatu3auuy O  COOTBETCTBUA
BbICOKMM TEXHONOrM4eCkiM Ctadfapram.

B bnarogapa coBmectumoct ¢ MODBUS RS-485 oH
MOXET oTNpaBNaTb 6 pPaszIUUHbIX TUMNOB
MHGOPMALIMOHHBIX CUrHaNoOB B LEHTP aBToMaTu3auuin
3naHus.

®  bnaronaps NporpammMHoMy obecneyeHuo (5
MHOpacTpykTypom MQTT o©H MOXeT nepenaeatb
HeobxoaMMble OaHHbLIE B LIEHTP aBTOMaTU3aL vy 30aHNA
1 obecneuvBatb 3epkanbHoe oTobpaxeHne sKpaHa
NpW YCTaHOBEHUM MHTEPHET-COoennHeHMA Yepead Wi-Fi
unn Ethernet.

= YcTponcTtea, NOOKJIIOUEHHBIE K WHTepHeTy,
KPYrocyTOUHO OTCNEXUBAIOTCA LleHTpoMm
ynpaeneHna ycnyramu Tanpera, KOTOpbIA OTApaBnaeT
nons30BatensgM  yBeOoOMneHusa U obecneuvBaet
BMELLATENLCTEO B PEXMME peanbHOro BPEMEHW B
cryuyae BOBHUKHOBEHWS OLLIMOOK.

B [loOoknioueHWe W ynpaBfeHWe [OOCTYMHbl  uUepes
MOBUNBEHOE NPUOXEHNE, COBMECTUMOE CO BCEMU
YCTPOWCTBaMIA Mod  YNpaBfieHWEM OnepalMoHHON
cuctembl Android.




PacwumpuTenbHble 6aku
TPG cuctema

BHellHAA uacTb paclimpuTensHoro 6aka okpalleHa
MPOMBILLNIEHHOM KpacKoW, UTobkl BbiOepXMBaThL YCIIOBKWA B
ouarax Tenna. BHyTpeHHasa uJacTb 0aka oOKpalleHa
aHTUKOPPO3WOHHOM KpacKkow onga NOBbILEHWA
KOPPO3MOHHO CTOMKOCTW. PacTtutensHasa Bona
cofgepxutca B MembpaHe. BHelwHaa JyacTe mMembpaHbl
OTKpbITa ANa aTMocdepbl M He HAXOAUTCA NoO OaBNEHMEM.
MNepeeepHytaa  U-obpasHaa  Tpybka  HebonbLloro
OMameTpa, YCTaHOBNeHHaa Ha BepxHeM BhbicTyne 6aka,
obecneunBaeT cBoboOHLIM BXOO M BbiXxoO Bo3ayxa. Boanyx
MOXET ObITb BbINyLIEH U3 CUCTEMBI Uepes NpoayBOUHbIIA
KnarnaH, YCTaHOBMEHHbIM B BepxHeW udacTk 6Baka.
BecnpobnemHas n nonroeeuHas paborta

obecneueHa crcTemMa yCTaHOBKMW.

[Ona obecneueHmna GeaonacHo aKCnyaraymMm B Kopnyce
baka mMmeeTca natuuk obHapyxeHus xupkocTu. Korpa
patuvk  oBbHapyXMBaeT XUOKOCTb W3-3a pas3pbiBa
memMBpaHbl U T. 0., OH pacno3HaeT 3Ty MHPopMaLMIo Kak
HEUCNPABHOCTb. [aHenNb ynpaBneHust U KOHTPOIA BoIOaeT
UHOWKAUWMIO HEWUCMNPAaBHOCTW, W CWrHan MepenaeTcs B
aBTOMaTUKY

3paHus. MemMbpaHbl ABNSIOTCA CMEHHBIMIA U MPU XeNaHnn
MOTYT MOCTaBNATLECA B KAUECTBE 3aracHbIX

vacTen.

B aaBucumocT oT pabouero coctosHua 6axka Bec
XpaHaWenca B Hem Bodbl MeHAeTcAa. B oOHy M3 HOXek
BCTPOEH OaTtuunk Beca. Lndpoeble NaHHbIE ¢ OaTuMKa Beca
rnogalTcA Ha nNaHenb YNpaeneHus, a Ha gucnnee
oTobpaxaeTca KonMuecTBo Bodbl B Dake.

Paboune ycnoeus HacocHoro 6noka pacwmpeHus /
HarHeTaHus NaBneHWa obecneunBaloTCa B COOTBETCTBUN
C 3TUMW NapaMeTpamMU.

bak BblpaBHUBAHUA
noaJyieHuUs

AVHaMMUecKn  KoMMNeHCaLMoHHBIM Bak naBneHusa
Ucnonb3yetca  Ona  NOorfoweHus  nepenanos
O3BMEHWNSA, BbI3BaHHbIX  PE3KUMW  U3MEHEHMAMM
Harpya3ky Ha YCTaHOBKY, KOTOPYID MOXHO CuMTaTb
MOCTOAHHOWM B CUCTEME, WM  BKJIIOUEHWEM U
BbIKJIOYEHMEM Hacoca MOBbILEHWA OaBfieHnsa, a
Takxe Ona MUHAMU3aL M1 Nepenana nasneHns.

B cTaHOapTHbIM  KOMMMEKT NOCTaBKW  BXoOAT
OuHammuecKkmne banaHcuposouHble Baku (50, 100 nnn
200 nuTpoB), NOCTaBnsemble B 3aBWCMMOCTW OT
obbema BoObl B cucTeMe U pabouero nasneHms.




ycnosus AOCTABKHW, YCTAHOBKWU, CBOPKU U CTOMMOCTU

OBOPYNOBAHMUE, ®YHKLUU mﬁ OBbACHEHUE

Pacxonsl Ha QocTaeky, PpaxT u 5 i TPG Systems McnonsayioT NnpumepHo 1/5 ot
bICOKIE M3KME e
TPAHCMOPTUPOBKY. obbema ManoobbemHoro NpoayKTa ANA Tol Xe paboTbil.

[nsa Ton xe onepayun cuctemsl TPG Mcnonbayiot

MNpocToTa YyCTaHOBKMA. Cnoxee TNerkan
NpoOyKTel NpMMepHD Ha 1/5 MeHblLLero obbema.
MpocToTa nepeoHayantHoro BBONA B Gromres [merien [ins perynuposku pabouero nassneHia nonaqa SddexkTUBHLIM 06beM pacluMpeHus = 0BbeM TOProBNM B 30aHUaxX (FrOCTUHULLI, odKCkl, BONBHWLBI 1
IJKCnnyataumio M MOHTaXa. BO3OYyXa He TpeﬁyeTcn.

BblCOTHbIE XWIble OoMa), pabouee NaBneHue 1 OaBfeHne OTKPLITUA NPenoXpaHUTENBHOro KanaHa
Cneuuaanblﬁ dJJ'IaHeLI,CHEECKOJ'IbKVIMH OH obecneuvBaeT BO3MOXHOCTE ynpaeneHa OONonHUTENEHBIMIA 6ﬂM3KM Elpyl' K ﬂpyry C TOYKNK SDEHHFI SKOHOMUWKW KJlacca NaBneHns MaTepmana. K03¢¢MHMEHTH
COEOUHUTENBHLIMI OTBEPCTUAMM NOA HET 0OA Bakamu 13 OOHOM CUCTEMBIN NErKoro crBa Bofkl co aHa Gaka OaBNEeHNs], paccunTaHHble B Pa3fiMuHbIX NPUIOXEHUSX, OaloT cpefHee 3HaueHne Df=0,2, 1. e. 20%. B

pesepByapomM NP HeoBXoAMMOCTH. cuctemax TPG npuMensieTcs koadduumeHT nasneHus Df=0,95, 1. e. 95%.

310 NnozBonaeT obecneunTs TOT ke 0bbem pacluMpeHna
Buicokve Huakie NPy MeHbLUWX 3aTpaTtax And pacluMpuTensHbix bakos
obbemon 3000 nutpoe 1 bonee.

ONEPALIUA

B pacwmpuTtensHbix 6akax NuHWA Becerga oTkpeiTa. B cuctemax TPG
pacliMpeHne OOCTUraeTes MyTeM OTKPBITUS KNnanaHa ynpasnieHns

MNepBoHauankHLIe 3aTpaTthl Npu
BonelWmMx obbemax paclumpeHma

DYHKLWA paCLUMPEHUA-COKPALLEHNS OA OA i 3
OTKPLITOW NIMHWEN, B TO BPEMS Kak GYHKLUS CXaTs NOCTUraeTCca nyTem
HarHeTaHus AaBeHUA Bobl C NOMOLLLIO Hacoca.
. . %00 %95 Tum binalarda kullanilan genlesme tanklan yilda bir defa akredite edilmis
SddeKTIBHbI 0GbeM paclumpeHms (*) & 2 kuruluslar tarafindan periyodik kontrolliniin yapilmasi gereklidir.
) PaclumpuTenbHble Baki, UCNombayeMble BO BCeX 30aHMAX,
ObgazarensHoe TpeboBaHie Nepruoanyeckon OA  HET [OSTXHbBI NPOBEPATLCH OOWH Pa3 B rofl aKKPeaUTOBaHHEIM
NPOBEPKM CONPOTUBNEHNS OABIEHMIO. oprauzaLmami (TS 1203 EN 286-1).
Mpu pexume oeaspauunn B cucteme TPG-PRO Bona B ycTaHOBKE
PexM CTpaBnnBaHns 11 NponysKm HET [OA ABTOMATUYECKU LIMPKYMPYET, a BO3AyX, NOCTYNaloWWii B pesepsyap,
BOSE/XQM. OTOENSAETCA M BhINYCKaeTCs Uepea NPoOyBKY Ha pe3epByape.
c 6 6 ) B cuctemax TPG cpok cnyxbel MembpaHs! NponneeasTcy,
BOK CHy A DEMBMBERAHS! Hvsaal [Honpad NOCKONBKY CHAPY XM MemBpaHs! HeT rasa BICOKOro AaBreHus.
MeMBpaHHas anbdyaus Bo3ayxa. Ll nenhes TPG sistemlerinde membran disinda yUksek basingl gaz

bulunmadigindan hava diftizyonu ¢ok dusuktdr.

BAPUAHTbI BESONMACHOCTU U KOHTPOJA

Cuctemsl TPG obecneunBaioT BCe onepauuim
BNok ynpaeneHus cCUCTEMOA. HET OA YNPaBNEHUA 1M KOHTPONE C 3PFOHOMIWUHOM NaHeni
nonL2oBaTens.

Bnaronapa 0atumky Harpyakin B cneumansHeix Bakax cucTem
TNl oBecneuneaeTca MrHOBEHHOE M3MEDEHWE CTEMNEHA
HanonHeHwua baka.

BoamoXHOCTL KOHTpONSA HET nA
YPoBHA Boakl B Hake.

CnocobHocTb NoanepXuBaTth Cuctemel TPG cTabunuanpyioT OasrneHue Ha ycTaHoBke
NOCTOAHHOE NABMEHWE MPK HET OA C BLICOKOW TOUHOCTHIO Briarofaps UyBCTBUTENBHBIM
pacliMpeHni-cxkaTm (+- 0,1 6ap) OartuMkam 1 6noky ynpaeneHus.
B cucTemax TPG 310 0aeT BO3MOXHOCTb MIHOBEHHO
CunThiBaHWe pabouero OasneHus HET OA

CUNTLIBaTE pabodee NaBneHwne Ha NaHesnn.

e B cucTemax TPG pabouee 0aBneHWe MOXHO NErko U3mMeHUTb
HSE:‘IEHHTb oS NaEr e e CrioxHee Jlerkas 6e3 kakoro-nbo KeanMdULMPOBaHHOrD BMELLIATENLCTBA,
P : NPOCTO OTPErYIMPOBAB HACTPOMKY HA NaHEN YNPaBIEHMA.



COKPALEHUA U ®OPMY bl

C NpsiMbIM HarpeBaTesieM, KOTOpbIi He npeebiwaeT 90°C TeMnepaTtypbl Boakbl,
ykazaHHou B ctaHnapTte EN 12828 VDI 4708 (koTen unu Hacoc) Kputepum pacueTa
paclmpuTtencHoro 6yoka ¢ HacocoM, coKpauleHus, $opmMmynbl U NpUMep pacueTa

Q = TennoBasda MoOLLHOCTb cucTembl (MBT, KBT, BT)

Vs = KonimuecTBo BoObl B cucTeme ()

Ve = KonnuecTBo BoMdbl, KOTOPas MOXET paclUMpUTLECH B cucTeme ()

Vn = KoMuecTBO BOMbl, KOTOPOE [0SIXHO BbiTh OobaBneHo B cucTemy ()

V = HomurHanbHbIM 06bem Baka B BbIbpaHHOM UM MCMNoNb3YEMOM 3aKPLITOM U
HaCcOCHOM pacLUMpUTENBHOM Bioke

e = KosdduumeHT paclumpeHns Bodbl, UCMNONL3YEMOW B CUCTEME.

f = 310 cKkOpOCTL 3anoHeHMs Baka HACOCHOW YCTaHOBKW paclUMpeHs BOOOW CO CKOPOCTLIO %.
Haua komMnaHma ncnonb3yeT coBCTBEHHYIO CUCTEMY CO CKOROCTLIO 90%.

Hst = CTatuueckas BbicoTa Haf cucTemon (M), ang sHaueHus AaeneHns po=Hst/10 (6ap)
po = MiHumMmansHo Heobxoaumoe naeneHue (6ap)

pa = HauanbHoe naeneHure (6ap)

pe = KoHeuHoe naeneHue (bap)

ps Vs = YCTaHOBMNEHHOE OaBNeHue oTKpbITUA (Bap)

ps vc = [lonyck NpenoxpaHnTenbHOro KranaHa B HanpaBfeHu1 3akpblTus (bap)

ps vo = [lonyck NpenoxpaHUTeNbHOro KanaHa B HanpasneHu oTKpbiTka (6ap)

[na naBneHmsa oo 5 6ap aHaueHWe psvs NpUHUMaeTCca pasHbiM 0,5 Bap.

[1na Bonee BLICOKMX 3HAUEHWIA OaBIEHUA MOXHO MCNoNb3oBaTth %10 oT 3HaueHus Psvs, T. e.psvo= 0,1 X psvs.
ts max = MakcumanbHas Temneparypa eofbl B cicteme (°C)

tr= Temnepatypa Bo3BpaTHO Bodbl cucTemsl (°C)

ts min = Camaq Hmakas Temnepatypa sonbl (C) B cucteme, MuHumym O C, ecnin He npennosiaraeTca UCnosib30BaTb
aHTUbpK3. OOHaKo B 3aBUCKMOCTH OT NPUrOOHOCTU YCIIOBWI OKpYXatolleln cpensl aonyctimo 5-10 C.

AddexTUBHBIN paboulin OnanazoH

pst= Hst (m)/10 = pst (6ap)

po = pst +(01-04)
PekomeHnauma Halen komnaHnm - 0.3 bap

pa=po+(0]1-03)
PekomeHOauwsa Hawen komnadim - 0,3 Bap

eTany NpenoxpaHUTENbHOrC KrianaHa NoACHSIoTCH Ha ;E.J:e =pa+(02-06) e
npuMepe Huke. Mpy NPOeKTUPOBAaHUM CUCTEMBI EKOMEHOALMA Halllen KoMnaHn1 - U,5 bap
HeobxoaomMmo obecneunTh, UuTobel pe psvo™

NPUMEP PACYETA

MEMBPAHHbIA BAK U HACOCHASl CUCTEMA
PACWWPEHUA/HAOALYBAHUA NPUMEP PACUETA U BbIBOPA

Tabnuua 1: KonnuecTeo BoOb! B 3aBUCUMOCTM OT XapakTepUCTUK TeNNooBMEHHMKOB 1 pabounx Temnepartyp (n/kBT)

e oo L oiso [ arawe | saraoe | oorase | sovase | soro | asiasc | asrzs |
14 24 28 32 37

UyryHHeIA paguatop 16,5 205

[NaHensHLIN pagraTop 9 10 12 14 16 18 20

KoHBekTOp 6,5 7 8 9 10,5 12 13,5

®aHkomn 6 6,5 7 8 9 10 n

Moporpee nona 20,5 29 28

Tabnuua 2: KoadduLnMeHTsl pacluMpeHua Ha OCHOBE CMeck BoObl M aHTUOP3a U TEMNEPATY Pl OKDYXaloWwen cpeibl (MPUHUMAas BO BHAMAaHWE,
UTo TEMNepaTypa okpyxaloler cpebl AN XUOKOCTW B XonoaHeix ycnosusix Bynet 10 °C) MakcumanbHaa Temnepatypa okpyXatoLwen cpenbl,
KOTOpas MOXET BO3HWKHYTh B cUcTemax oxnaxneHus B Typuwmu, coctaenseT 40 °C

] oc | 20c | a0c ] 40c | soc | eoc | 70c | aoc ] eoc |

%100 Bona 0,0016 0.0041 0,0077 0,019 0,0169 0,0226 0,0288 0.,0357
%30 Etilen Glikol + %70 Booa (-14,6°C) ~ 0,0093 0,0129 0,0169 0,0224 0,0286 0,0352 0,0422 0.0497
%40 Etilen Glikol + %60 Bona (-23,9°C) 0,0144 0,0189 0,024 0,03 0,0363 0,0432 0,0505 0,05682
%50 Etilen Glikol + %70 Bopga (-35,6°C) 0,0198 0,0251 0,0307 0,037 0,0437 0,0507 0,0581 0,066
%30 Etilen Glikol + %70 Boga (-12,9°C} 0,0151 0,0207 0,0267 0,0333 0.0401 0,0476 0,0554 0,0639
%40 Etilen Glikol + %60 Bona (-20,9°C) 0.2Mm 0272 0,338 0,0408 0,0481 0,0561 0,0644 0,0731
250 Etilen Glikol + %50 Bona (-332°C) 02888 0.355 0,0425 0,05 0,0577 0,066 0,0747 0,0839

PACYETbI U UCMNOJIb3OBAHHbBIE A AHHbIE

Tpebyemoe MUHUMAanNBHOE AaBneHue = PST + (0,2 6ap) = 3,0+ 0,2 = 3,2 Bap.

C yueTom aanaca npouHocTy Pa (HadansHoe pabodee naeneHue) = Po + 0,2 6ap = 3,2 + 0,2 = 3.4 6ap.
Pe (koHeuHoe pabouee naeneHue) = Pa + 0.2 6ap =34 + 0,2 = 3,6 6ap.

OnTumaneHoe pabouee NapneH e HaxoouTcs mexay Pa 1 Pe, Popt = 3,5 Bap.

lMporHozvpyemoe OaBNEHWE OTKPLITUA NPENOXpaHUTENLHOro Knanada Psvs = 5,0 6ap, McxoOs 13 KNacca ConpoTUENEHNA
NaeneHWio Matepuana 1 pabouero naeneHva. Mocne yueta 10% patGouero nonycka (0,6 Gap), Psv = 50-0,5 = 4,5 bap.

YOeneHsIn o6bemM BoObl, pacCUMTaHHLIM C yueToM paboueit Temnepatypbl 80/60°C 1 TMna TenNoobMeHHUKE,
cocTaenaeT Vs = 10 N/kBT (QaHHbIe B2ATHI M3 TaBnMLb).

KoadduumeHT paclumpenna xuokocTr = (100%Boas! 1 80-10°C) e = 0,0288 (naHHble B3aTbl U3 Tabnuubi).

[na membpaxHoro baka Df (koagduumeHT naenexHmnsa) = (4,5 +1)-(35+ 1)) / (4.5 + 1) =1/ 5,5, Df=0,18.

[1na HacocHOro pacluMpuTensHoro/HanayeouHoro 6noka Tanpera met enoneayem (TPG/S unu TPG/P) koaddMUMEHT OaBNEHWS (NoneaHLIn
obbem pesepByapa Ui NPoLEHT MCNoNb30BaHUA), KOTopbI cocTaBnAeT 90% = Df = 0,9. B uenax 6e30nacHOCTA 3TO OTHOLLEHIE MOXHO
uncnonb3osath kak 100% = 1,0.

O6bem Bonbl B cucTeme V8= Q x Vs, Vs = 1300 n x 10 n/kBT = 13 000 n.
[ns HayanbHOro 3anaca Bodkl ¢ YYeToM NoTepb Boabl: Vwr = Vs x 0,005
KonuuecTeo paclumpsemoin ot Ve = (Vs x e) + Vwr = (13 000 nx 0,0288) + Vwr =374 n+ 65 n =439 n.

HomuHanbHbI o6bem Gaka ana membpanHoro Baka coctaenser Vn = Ve / Df, Vn = 439 nutpos / 0,18 = 2.439 nuTpoB.
CornacHo NpoU3BoOACTEEHHOW NporpamMmMe, AOCTYMNHEIM 0bbem Baka nocre 2.439 nutpos coctasngeT 2.500 nuTpos.

Bbi6paHHas Mmonenb mem6panHoro 6aka — TGT 2500/10.
HomMuHansHsIM obbenm Baka ong HacocHo pacllpuTenbHol yeTaHoBkW: Vn=Ve / DfVn =439 n/ 09 = 487 n
BuibpaH HacOCHBIN paclMpuTenbHbIi arperat TPG 1Tx500/10-1PxP1v-50
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AnexTpHuUBCKDS
- C noakmcueHe 3808

| O6parHas NMHUS cucTembl oTonneHnsi/oxnaxnenns <

. i Openax
MMBKaA COSOMHMTENEHAA NMHWA

A: Touka NoOKMIoYSHNA DaTYMKa O3BENeHna
B: Touxa noOkmodeHna pacluvpiTensHoro baka MBKan coenOMHTENBHAA NAHUA
C: Touka COBOMHEHMA MUHWKM HArHETAHWA O3ENeHNA

Tanpera TP ViamepeHue PA3MEPbI PACWWWPUTENBHOIO BAKA TANPERA
ObLem OuameTpsbl

B (mm): 1200 < > 300 650 650 T
C (mm): 770 D 500 750 750 T
D (P1-P2-P3): 900/1020/1130 750 850 850 i
1000 960 960 ik
1500 960 960 i
2000 1200 1200 iz
2500 1200 1200 i
3000 1500 1500 i
4000 1450 1450 T

5000 1450 1450 1:




Braropaps addekTMBHOMY TENNoobMeHy Mexny KPOoBbIO,
nocTynatoLler 13 cepaua npu Temnepatype 40°C, 1 KpoBbIO,
BO3BpaLlaloLWencs U3 Hor Npu Temnepartype 1°C, oH MoxeT
LONroe BpeMs HaxoOWMThCH B XONOOHOW BOME, HE 3aMep3as.
Vcnonbaya aTv NpUpoaHble NPUHLUILL, Mbl NPOEKTUPYEM
HaLUW MHXEHEPHbIE Yydeca — TENO0BMEHHMKN.

Tanpera Tiirkiye Tanpera GmbH

+90 850 308 0114 +49 1590 4138428

Seyhli Mh. Ankara Cd. No: 380/C Hermgnn—Essig—Str, 36 71701

349086, Pendik, Istanbul, Turkiye Schwieberdingen, Stuttgart, Germany
info@tanpera.com.tr info@tanpera.de

www.tanpera.com.tr www.tanpera.de

Tanpera A.S. - www.tanpera.com.tr - info@tanpera.com.tr - +90 850 308 0114

KomnaHua Tanpera He HeceT OTBETCTEEHHOCTWM 328 OWWBKA WK YIYLLEHWA, KOTOPHIE MOMYT COOSPXETECA B KATanorax, GPOLWIoPEx MM Opyrux
MEYaTHEX/YMPPoBLX MaTepuanax. Tanpera ocTaenseT 3a cofioi NPaso BHOCKTE M3MEHEHWMA B CBOW NPOOYKTH W TEXHIMECKMWE XapakTepmcTiky Bea
MPENSaPMTENLHOMD YBEOOMINEHIMA. 3T M3MEHEHNA MOrYT TAKKE DECNPOCTPaHATECH HA NPOOYKTE, YXE 38KA35HHBIE KIWEHTEMN, BCe TOProBLIE MapKI,
YIOMAHY THE B STOM ODKYMEHTE, AENAIOTCA COBCTREHHOCTHIO COOTEETCTEYIOL{MX KOMNaHWHA. TANpera 1 Norotvn Tanpera ARNSOTCA 3aperMcTRMPOBaHHKIM
TOProBLMA Mapkamu Tanpera A S. Boe npasa 2alyuleHsL
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