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1. BBEAEHMUE.

PacwuputensHble 6akn Waterstry mogensbHoro paga CW OTHOCATCA K rpynne cBapHbIX MeTannun-
YeCKMX COCy10B, paboTaloLLmMX Noj, AaBfeHNeM, M NPOU3BeAeHbl COrNacHo Hopmam Esponelickoi
OupekTusbl PED 2014/68/EU, EN13831.

YcTaHoBKa u 3KCnayaTauuma MEM6paHHbIX 6akos AOO01KHbI OCYLWeCTBAATbCA TO/IbKO B COOTBETCTBUU C
MECTHbIMU TEXHUYECKUMU HOPMaMUN U YCNOBUAMU NNLLAMU, O3HAKOM/IEHHbIMU C AaHHbIM PYKOBOA-
CTBOM N UMeLWKMMN COOTBETCTBYHOLLYHO KBaI'IVId)VIKaLI,VIIO.

Kaxkpoe usgenve cocToMT M MeTanNnyeckoi 060104KM, BHYTPM KOTOPOW pacnonoxKeHa membpaHa
(amadparma), pasgensiowsan BHyTpeHHee NPOCTPAHCTBO Ha Kamepbl ¢ paboyeil cpegoi 1 rasom
(B034yXOM MK a30TOM), 3aKauaHHbIM Mo AasneHnem. [py Harpese TeNAOHOCUTENA UAMN NOBbI-
WeHUn AaBaeHun B TPy6ONpOBOAE KUAKOCTb NOMNaAaeT B BOAAHYIO KAMEPY, a NOC/e OXNAaXKAEHNUA
WK NageHVs 4aBAeHUsA BOAb! BblAaBAMBaeTcA 06paTHO B cuctemy. [lasneHune B BOAAHOMN M ra3oBoi
Kamepax bnarofaps HEMNPOHULLAEMOCTM U YNPYrocT MembpaHbl MOCTOAHHO OAMHAKOBO, 4TO 0be-

cnevymBaeT repMeTUuHHOCTb CUCTEMBI.

2. COEPA NPUMEHEHMA.

Mem6paHHble 6akv Waterstry [0MyCTUMO MCMNO/b30BaTh B CAEAYIOLLMX CAYyYanAX:

L B Kauectse pacwmnpuTenbHoOro baka Ana nogaep*aHuUA AasBieHUA U KOMNeHCaUuMAa USMeHeHUA
obbema TenoHOCUTENSA B 3aKpPbITbIX CUCTEMAX OTONNEHUA N OXNTaXKAEHUA;

e Kak rugpoakyymynatop (rmapodop) B cucTeMax NUTLEBOrO U He MUTLEBOTO BOLOCHAGKEHUs,
NOBbILIEHUA AABAEHWA U NOXAPOTYLLeHUa Ana AemndUpoBaHMA CKAYKOB AaBAEHUA U TMAPOYAA-
POB, AN HAKOM/IEHWA 3anaca BOAbl /W B KAYECTBE PEryanpyoLLMX COCYA0B.

2.1 OcHoBHble pabouyue napameTpbl:
Tab. 1

MaKcMmanbHO AonycTumasn Temneparypa:

MuUHMMaNbHO AoNycTUManA TemnepaTypa:
(TonbKo npu go6aBneHnn cOOTBETCTBYIOLLEN
npucagku ot obnegeHeHus)

MakcumasnbHas TemnepaTypa npu HenpepbIBHOM
aKcnayaTaummn membpaHbi:

MakcumanbHo gonyctumoe pabouee gasneHue:
MuHUManbHO gonyctumoe pabouyee aasneHue:
Mem6paHa

FasoBaa kKamepa:

BoaaHas Kamepa:

+99°C

-10°C

+70°C

CM. 3aBOACKYIO TabnuKy
0 6ap
EPDM

Cyxoi1 Bo3gyx (a3oT no 3anpocy)

Boaa 6e3 TBepAbIX BKIOYEHUIA.
BogHo-runKkonesan cmecb

(makc. 50% cogepskaHuma INKOAA), )ULKOCTU
rpynnbl 2 corn. 2014/68/EU Pressure
Equipment Direktive, EN13831

He ponyckaeTca skcnayaTtauma npu nepekaynBaHMM macia u BewwecTs, OTHOCALLMXCA K rpynne 1,

Hanpumep, TOKCUYHBIX CPeA,



CoaeprkaHue UKo B BOAE MOXKET KosiebaTtbea B npegenax oT 25% o 50%. Npu ucnosnb3oBaHnm
[06aBOK HEOBXOAVMO NPUAEPKMBATLCA MHCTPYKLMU U3TOTOBUTENEN PEAreHTOB No HeobxoaMMOoMy
ob6bemy [,03MPOBaHNA, OCOBEHHO NPU yYeTe BO3SMOXKHOW KOPPO3UM METANIMYECKUX SNEMEHTOB
CUCTEMbI M U3HOCA MaTepuana membpaHbl.

2.2 TexHuuyecKkue napameTpbl membpaHHbIX 6akoB CW — V (BepTuKanbHoe ucnonHexue), CW-LV
(BEpTMKanbHOE UCMOIHEHUE HA HOXKKAX)-

e

Puc. 1 BeptukanbHble 6akn CW-V, CW-LV



Tab6. 2

FabapuTbl, MM

O6bem Pasmep MpepBaputensHoe

Mogaenb ! Bec, Kr
A n Anametp D,  Buicota H, npucoeguHeHuna ! pasnexue PO, bap
MM MM

BepTuKanbHoe ncrnonHeHne

CW-V5 5 219 298 3/4” 2
CW-v 8 8 219 318 3/4” 2
CW-v 12 12 219 378 3/4” 2
CW-v 19 19 280 471 3/4” 2
CW-V 24 24 280 471 3/4” 2
CW-V 35 35 380 502 3/4” 2
CW-V 50 50 380 635 1” 2

BepTuKanbHOE NCMoNHEeHWe Ha HOXKaxX

CW-LV 50 50 380 750 1” 2

CW-LV 60 60 380 830 1” 2

CW-LV 80 80 425 980 1” 2
CW-LV 100 100 460 1000 17 2
CW-LV 150 150 508 1100 17 2
CW-LV 200 200 585 1109 11/4” 2
CW-LV 300 300 635 1243 11/4” 2
CW-LV 500 500 750 1530 2" 4
CW-LV 750 750 800 1834 2” 4
CW-LV 900 900 800 2032 2” 4
CW-LV 1000 1000 800 2236 2" 4
CW-Lv 1250 1250 958 2330 2" 4
CW-LV 1500 1500 958 2450 2" 4
CW-LV 2000 2000 958 2472 2" 4



Puc.2 lfopusoHTanbHble 6akm CW-H

Tab6. 3
Fabaputbl, MM

Monens 06bem, B Pasmep Bec, [lNpepgaputenbHoe

A n AvameTp, Bbicora  flmna npucoeguHeHna  Kr  gasnenue PO, bap

MM H, mm D, mm
[OpWn30HTaNIbHOE UCNONHEHNE

CW-H 24 24 280 330 471 1” 2
CW-H 50 50 380 430 635 1” 2
CW-H 60 60 380 430 713 1” 2
CW-H 80 80 425 504 790 1” 2
CW-H 100 100 460 504 815 1” 2



3.3ABOACKAA TABJ/INYKA.

; 2 Test Pressure
60 LT P x 1,43

Production Date
28.07.2021

T

il W

Puc. 3 Tabaunyka Ha Kopnyce 6aka

LLnnbamk pasmeLleH Ha Kopryce 6aKa v COAEPIKUT CedytoLLyto MHopMaLuio:

Model: HaMMeHOBaHWe NPOAYKTa;

Max Pressure (P): MaKcMManbHoe pabouee fasneHwue, bap;

T Min/Max °C: MUHUMaNbHaA/MaKkcMManbHaa TemnepaTtypa paboyeit cpeapl, °C;
Volume: obbem baKa, n;

Test Pressure: nasneHne onpeccosku, bap;

Membrane: maTtepuan membpaHbl;

Production Date: LaTa npoussoacTea B popmate: Yncno. Mecsu. log;

Precharge (Factory): npeaBapuTenbHOE AaBNeHME 3aKauku Bo3ayxa (Ha npoussoacTee), bap;

CepuiiHblii Homep.
3aBofcKan TabnnyKa HageKHO 3aKpenaeHa U He NOA/EXUT yaaneHuio.

4. TPAHCNOPTUPOBKA.

MembpaHHble 6akv MOryT NepeBo3nTbCA N06bIM BUAOM TPAHCMNOPTa Ha tobble PacCTOAHMA €
Nto60Vi CKOPOCTbIO B COOTBETCTBUM C NPaBUNaMK NEPEBO3KM, AENCTBYIOWMMU Ha AAaHHOM BUAE
TpaHcnopTa. YcNoBuA TPAaHCNOPTUPOBKM U XpaHeHUa MeMBpaHHbIX 6aKOB [L0NKHbI COOTBETCTBOBATb
TpebosaHuam MOCT P 52630 (pasaen 10), u TOCT 15150 c cobntoaeHnem ycnosuii xpaHeHus 6-8.

Baku Heob6xo4MMO TPaHCNOPTMPOBATL TakKUM 06pa3om, YTobbl rapaHTMpoBaTh Ge3onacHocTb 06opy-
[0BaHWA 415 340POBbA NOAEN U APYTUX }KUBbIX CYLLECTB.



5. XPAHEHME.

[lna xpaHeHus pacumpuTenbHbix 6akos cneayeT UCNo/b30BaTh CyXMe 3aKpbiTbie OTanansaemble
nometlieHus 6e3 NPAMOro nonagaHusa CoNHEYHOro CBETa Ha NPOAYKLMIO. [TPU AeMOHTaXe yCTaHOB-
NeHHbIX 6aKoB HEOHXOAMMO NPEABaAPUTENBHO CIUTH U3 HUX BCIO BOAY.

6. OCOBEHHOCTU KOHCTPYKL U

5 2

4

Puc. 4 YctpoiicTBo membpaHHOro 6aka u onucaHue

0 Kopnyc Ha onopax — cBapHOM, OKpaLLEHHbIV SNOKCUAHOW 9Masiblo CEPOBOTO LiBETa METOAOM
3/71EKTPOCTATUHECKOIO OCAXKAEHMA C NocieaytoLLei TepmoobpaboTKoit, C NpUBapeHHbIM OTBET-
Hbim dnaHuem. Ha mogenax CW-V onopbl OTCYTCTBYIOT, laHHbIE BepTUKasIbHble BaKu ycTaHaBs-
/IMBAOTCA HENOCPEACTBEHHO Ha Tpybonposoa b0, NPY HACTEHOM MOHTAKE, Ha MOHTAXHbIN
KPOHLUTEWH MM MOHTAXHbI/ KOMMAEKT C IEHTOYHbIM XOMyTOM. bakn CW-H ropmsoHTanbHoro
MCMONHEHMA 060PYA0BaHbI AOMNONHUTENBHOM MOHTAXKHOM NOLLAAKON ANA YCTAHOBKMU NOBEPX-
HOCTHOrO Hacoca.

9 CmeHHaa membpaHa. na cepmum CW-V CV-VL 50 u CW-H-24 — 60 HenpoxoaHas, ana 6akos
CW-LV 1 CW-H oT 80 1 — npoxoaHas, CTyneH4YaTol KOHCTPYKUUKN. B HUMKHEN YyacTu membpaHbl
nmeeTca oTOboPTOBKa Nog, daHLeBoe ynaoTHeHue.

9 Pe3b60BOM WTYLEP 418 NOAKNOYEHUA KOHPONbHO-PENYIUPYIOWMX YCTPOMCTB MK 3arnyLWwKu ( @
=3/4"). NpumeHsaeTca Ha mogenax o6bemom ot 80 /1 BK/IKOUUTENbHO.

e ®naHel, ¢ pe3b60BbIM WTYLEPOM pasmepom 17-1 1/4”-2” ans nocTynieHUA 1 BbIXOAa }KUAKOCTY.

9 BO3AyLWHbIN KAanaH ¢ NAacTUKOBbLIM rPUBKOBLIM KOAMAYKOM 414 MOAAUM BO34yXa B KOPMYC U
CO34aHuA AaBneHusa nognopa.

@ Ha cepuio CW-LV o1 60 n 1 Bbile Ha 6OKOBOM MOBEPXHOCTU CTasibHOM 060/I04KM YCTaHABAK-
BAETCA MaHOMETP KOHTPOAA AaB/EHUA BO3AYyXa, 3alUMLLEHHbIN NPUBAPHOL CKOBOW C Kpyribim
OTBEPCTMEM NOZA Undepbnar.

MoppobHee 06 ycTpoiicTBe membpaHHoro 6aka CW-LV cm. Ha puc. 5.



7. BABNEHUE NPEOBAPUTE/IbHOM 3APALKU

MpeaBaputenbHoe AasseHue rasa B MembpaHHOM 6aKe B 3aBOACKMX YC/I0BMAX yCTaHaBAWBAETCA
cornacHo AaHHbiM B Tab. 1.1-3, 0AHaKO OHO NPaKTUYECKM BCEraa A0/IKHO BbITb OTPEry/IMPOBaHO B
KakAOM KOHKpPEeTHOM caydae. Mopsagok noabopa pekomeHayemoro AasaeHna noanopa Ans pasimy-
HbIX CXEM MOHTaKa ByAeT pacCMOTPEH HUKe.

B 0bLem cnyyae, OHO He AOMIKHO NPeBbIWATh paboyee AaBneHue KUAKOCTU. Npy n3MeHeHUn
npeABapuTeNbHOrO AaB/eHUsA, PEKOMEHYEeTCA HanMcaTb ero BeMYMHY Ha Kopnyce 6aKa B ya06HOM
ons ob3opa mecte (Hanpumep, «P pre = 2,5 bap»).

Bce onepauum ¢ U3meHeHWem NpesBapUTENIbHOTO AABAEHWUA MOTYT BbIMONHATHCSA TONbKO YNOJHOMO-
YeHHbIM NePCOHANIOM, UMEIOLLMM COOTBETCTBYIOLLYHO KBAaMOUKALLMIO.

HeKkoppeKTHasA yCTaHOBKa AaB/IeHMA NoANopa MOMXKET MPUBECTU K NPEXAeBpeMeHHOMY N3HOCY
MembpaHbl U HENPaBWUAbHOKN paboTe cucTeMbl B LLENIOM

7.1 PacueT npeABapuTENbHOIO AaBAEHUA PaclUMpUTENbHOro 6aK ANA cucTem oTonaeHus
MpeaBaputensHoe AasneHvie B 6ake peryavpyeTcsa npu XoN04HOM TenaoHoCUTeNe.

3aABUKKON NepekpbITb 6ak OT cucTembl oTonaeHUs. C6pocUTb AaBneHue KUAKOCTH B 6ake, yaoanvs
ee yepes C/IMBHYIO apmartypy.

[lns pacyeTta npeaBapuTENbHOMO AaBAEHNUA BO34YXa MPUMeHsAeTcA cneaytowwas dopmyna:

Ppre [Bap] = H[m]/10+ 0,2 Bap + PA Bap + APp

lpe:

H — Pa3HOCTb BbICOT MEXAY HaUBbICLLEN TOUKOM CUCTEMBI U MECTOM NOAKAOYEHUA baKa;
0,2 bap — pekoMeHAyeMblii 3anac;

PA 010 — [laBneHue HacblWeHHbIX NapoB gna cuctem otonnexmsa >100 C (pasHo 1,01 bap)

APp 10 — AuddepeHumanbHoe AaBneHne LMPKYAALMOHHOMO HAacoca ( AOMKHO YUUTbIBATLCA TONbKO
ecnun 6ak CW ycTaHOBNEH Ha HAaNopHOW CTOPOHe Hacoca.

Ppre > 1 bar (pekomeHAYyeTcA NPY MEHbLUMX PACYETHbIX 3HaYEHUAX).

7.1.1 NopAapoK nogkntoveHna 6aka

e OCTOPOXXHO OTKPbITb 3aMOPHYIO APMATYPY, BbINYCTUTb BO3AYX U3 PACLUMPUTENBHOMN JIMHUK 1
3aKpPbITb CIMBHOW KpaH.

hd 3akayaTb TeNNOHOCUTEND B cucTemy, foseaA Aas/ieHue 3anoaHeHua A0 BennunHbl PF, cuctema
roToBa K Harpesy.

. PF [Bap] > Ppre + 0,3 bap.

e [loBeauTe TeMMepaTypy CUCTEMbI 4O MAaKCMMA/IbHOTO 3HaYeHuA (TenoBas Aerasaums);
e BbIKNOYMTE LMPKYNALMOHHbBIE HACOChl, NOBTOPHO YAaAWUTE BO3AYX;

. MpounssecTn NOANUTKY CUCTEMbI A0 KOHEYHOTO AaBneHus Pe

. Pe [6ap] < Psv —0.5 bap

. Psv — naBneHue cpabaTbiBaHMA NPeAOXPAaHUTENBHOIO KanaHa

. MoaKkntoueHne 6aka BbINONHEHO

|-|pl4 Bbl60pe Psv HEO6XO,D,VIMO Y4UTbIBATb MaKCMa/ibHOE pa6oqee AaBneHue OoTonnUTeNnbHOro KoTna.



7.2.PacuyeTt npeasapuTe/IbHOTO AaB/NeHUA AN CUCTEM C BOAOHarpesatesnem
Ppre =Pa-0.2 bap
Pa = ycTaHOBNEHHOE 3HaYeHUe pesyKTopa AasneHus, bap.

7.3 PacueT npeABapuTeNbHOro AaBAEHUA ANA TMAPOAKKYMyNATopa

B npouecce MOHTa)ka CUCTeMbl PEKOMEHAYETCA BCerga MpoBeEpATb NpesBapuTesbHoe fase-
HWe B ruapoakkymynaTtope. Mepes M3meHeHWeM NpeaBapuTeNbHOMo AaBaeHna 6ak AoMKeH bbiTb
onopoHeH. lMpeaaputenbHoe faBneHne AOMKHO BbiTb HUMXKE AAaBNEHUA BKAOYEHWUA Hacoca. Ana
NPaBWIbHOM YCTaHOBKM 3TOTO AaB/IeHUA MOXHO OPUEHTMPOBATLCA HA AaHHble U3 TabanLbl HUXKeE.

Tab. 4

Pmin 1 2 3 4 5 6 7 8 9 10 11
Ppre 0,8 1,8 2,8 3,7 4,7 5,7 6,6 7,5 8,5 9,5 10,5

B obuiem cnyyae pekomeHayemM BOCMNO/1b30BaTbCA GOPMYOiNA:
Ppre=0,8-0,9x Pmin.

lne:
Ppre10 — gaBneHune Bo3gyxa B MembpaHHOM HaKe (gaBneHune nognopa), bap;
Pmin — gaBneHue BKAOYEHMA Hacoca, bap.

8. PACYHET OBbEMA BAKA

8.1 Pacuet o6bema pacwmputenbHoro 6aka gns cuctembl oTonaeHUs
0O6bem paclwmpuUTeNbHOro Haka paccuMTbIBAETCA TakKMM, YTOBbI NPY Harpese TeNI0HOCUTENA AaBie-
HWE B CUCTEME HE MPEBbILLAN0 MAaKCUMA/IbHO AOMYCTUMOrO 3HaYEeHUS.

PaccunTbiBaeTca no popmyne:

V=(VsxZ)/D

loe:

Vv — 0bbem pacwmpuTenpHoro 6aka, n;

Vs — 06WMmit 06beM TENIOHOCUTENS B CUCTEME, N;

z — KO3 ODUUMEHT paclUMPEHUS KUAKOCTU TenoHocutens (cm. Tab. 5 );
D — 3¢ PEeKTUBHOCTb pacluMpuTenbHoro baka.

[nsa oueHkn apdekTMBHOCTM MembpaHHOro 6aka ncnonbsyercs popmyna
T= (Pmax-Ppre) / ( Pmax+1), rae

Pmax — MaKcMManbHO JOMYyCTUMOE AaBfeHune B cucteme (06blYHO NpUHMMaeTcs Pmax=Psy, T.e.
AaBneHunio cpabaTbiBaHUA NPeOXpPaHUTENbHON apmaTypbl)

Ppre — fasieHue npeggsapuTenbHON 3apaaku (nognopa).
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Tab6. 5
T°C CopepkaHue rvkons, %
0 10 20 30 40 50 70 90

0 0,00013  0,0032 0,0064 0,0096 0,0128 0,0160 0,0224 0,0288
10 0,00027 0,0034 0,0066 0,0098 0,0130 0,0162 0,0226 0,0290
20 0,00177  0,0048 0,0080 0,0112 0,0144 0,0176 0,0240 0,0304
30 0,00435  0,0074 0,0106 0,0138 0,0170 0,0202 0,0266 0,0330
40 0,0078 0,0109 0,0141 0,0173 0,0205 0,0237 0,0301 0,0365
50 0,0121 0,0151 0,0183 0,0215 0,0247 0,0279 0,0343 0,0407
60 0,0171 0,0201 0,0232 0,0263 0,0294 0,0325 0,0387 0,0449
70 0,0227 0,0258 0,0288 0,0318 0,0348 0,0378 0,0438 0,0498
80 0,0290 0,0320 0,0349 0,0378 0,0407 0,0436 0,0494 0,0552
90 0,0359 0,0389 0,0417 0,0445 0,0473 0,0501 0,0557 0,0613
100 0,0434 0,0465 0,0491 0,0517 0,0543 0,0569 0,0621 0,0729

MonyyeHHoe 3HayeHne obbema baka OKpyrnseTca B 60NbLUIYIO CTOPOHY A0 6AMMKaLWero 3HaYeHns
U3 CTaHAAPTHOrO pAAa NPOU3BOAUTENA.

8.2. Pacuet o6bema membpaHHOro 6aka Ana cucrembl BOAOCHAGKeHUA
MaKcumanbHbIi U GpakTUHECKU 06beMbl.

MaKcuMManbHbI 06bem BOAbl, KOTOPbIV CNIOCOOEH HAKOMUTL TMAPOAKKYMYNATOP AocTuraeT 75%.
Mpw cTaHAAPTHOM AMana3oHe AaBNEHMI BbIKNHOYEHUA U BKIOYEHUA Hacoca B npeaenax 2 — 2,5 bap
daKTUUecKan nosesHas eMKoCTb 6aka MOXeT cocTaBnATb okono 30-40 % ot ero obuiero o6bema.

C yBenuyeHmem wau ymeHblieHnem auddepeHLumana 4aBneHnil BKAKYEHNA U BbIKNIOYEHUA HACO-
ca, COOTBETCTBEHHO NajAaeT UAK Bo3pacTaeT GpakTMYeckuit 06bem ruapoaKkKymynaTopa.

MwuHuUManbHO AOI’IYCTMMbIﬁ obbem TMAPOAKKYMYNATOPA 3aBUCUT OT MaKCMMa/ZIbHO A0NYCTUMOro
4YMCNa BK/KOYEHUI Hacoca B 4ac M OT UHTEHCUBHOCTMU Bo,u,opa36opa, a TaKXe OT TOro, Npu Kaknx
3Ha4YeHUAX AaBneHMA HacocC 6y,CI,ET BK/IKOYATbCA U BbIKNOYaATbCA.

MWHUMaNbHbIN AONYCTUMbIA 06beM rMAPO0aKKYMyAATOpa NPUBAU3UTENILHO MOXKHO ONpeaenuTb uU3
CNesylowero COOTHOLEHMS:

V=2Q/N,

loe:

Vv — obbem akKymynatopa, m3;

Q — npeanonaraembiit pasbop Bogpl, M3/u;

N — MAKCMManbHO AOMYCTUMOE YMCI0 BKIOYEHUI Hacoca B Yac.

[na Toro, utobbl NPOANUTbL CPOK CAYXBbl 3NEKTPOABMIaTeNIl Hacoca, PEKOMEHAYETCA BblOUPaTb
rMAPOaKKYMYNATOP, 06'bEM KOTOPOTro XOTA Obl B 2 pa3a NpeBbIWaeT MUHUMAJIbHO AOMYCTUMBIA.
[Jonyckaetca ycTaHOBKa ABYX WAM bonee ruapoakKyMynsTOPOB B O4HY CUCTEMY, NPW 3TOM fiaBne-
HWe B BO3AYLUHbIX KaMepax 3TUX aKKYMYIATOPOB A0MKHO 6biTb OANMHAKOBbLIM.
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8.3. fipyrue meTtoabl onpeaeneHma o6béma rugapoakkymynatopa.
Mo MakcumanbHOMY pacxoay B CUCTEME U MOLLHOCTM S1eKTpoaBUraTens.

Vt = K x Qmax x (Pmax + 1) x (Pmin + 1)/ (Pmax — Pmin) x (Pprec + 1).

lne:

Vt — 0b6bEM baKa, A.

Qmax — MaKcMManbHbI pacxod B cucteme , 1i/MUH.
Pmin - gaBneHue BKAOYEHMSA Hacoca.

Pmax — gaB/ieHue BbIKAOYEHMA Hacoca.

Pprec - paBneHue Bo3gyxa B MembpaHHOM bake (gasneHue nognopa).

K — K03 dULMEHT MOLLHOCTM Hacoca P, ana pacuéra 3anaca soabl (cm. TabA.)
P (KeT) 0,75-1,5 1,87-3,0 3,7-6 6,7-9
K 0,25 0,375 0,625 0,875

Mo cpeaHeit nogaye Hacoca.

Vt =Qm/(4 x N) x1/( 1- (Pmin-2)/ Pmax )

lne:
Vt — 06bEM baKa, A.
Qm — CcpegHee 3HaYeHWe pacxoaa Npuy AaBNAeHUW BKAOYEHUA Qmin 1 pacxoga npu AasneHum

OCTAHOBKM Hacoca Qmax.
Qm= (Qmax + Qmin)/2

Pmin — gaBneHue BKAOYEHMSA Hacoca.
Pmax — gaBneHue BblKAOYEHWUA Hacoca.

N — MaKCMManbHO Aonyctumoe 4ncno BK/IIOYEHUI Hacoca B 4ac.

9. MOHTAX

9.1 lo mOHTaXKa

Mepep sKkcnayaTaunmen nsaenma B cMcTeMax BOAAHOIO OTOMN/IEHMA Heobxoanmo ybeauTbes, 4To
MaKCMMaibHO BO3MOXKHasA TeMNepaTypa TENIOHOCUTE/A HE MPEeBbIWAET AONMYCTUMbIX A/19 MEM-
6paHbl BesMumMH. MNocne NoKynku 6aka Ntobble U3MEHEHUA NN A0PabOTKK, TaKne Kak CBEpP/IeHHE,
CBapoyHble paboTbl M n3MeHeHne GopMbl He AONYCKAOTCA. 3anpeLLaeTcs YCTaHaBAMBATb U IKC-
nAyaTMpoBaTb Haku C BUAUMBIMU MEXaHUYECKUMMU NOBPEXAEHUAMM KOPNyca, MONYyYEeHHbIMU NPK
TPAHCNOPTUPOBKE, NepemeLLeHnn 1 T.4. NponsBoanTeNb He HeceT OTBETCTBEHHOCTU 3a YObITKM,
CBA3aHHbIE C TPAHCNOPTUPOBKOW UM TaKenaxKHbIMU paboTamu.

OCMOTpP M PEMOHTHbIe PaboTbl MOFYT MPOU3BOANTLCA TONLKO YNONHOMOUYEHHbIMU OpraHamu. Mpwu
3TOM He AOMYCKAeTCA UCMO/b30BaHME HE OPUTMHA/bHBIX KOMMIEKTYIOLMX.
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Mepes, yCTaHOBKOM TaKKe HYXKHO Y40CTOBEPUTLCA, YTO 06bEM M faBieHune BaKa, yKasaHHble Ha
NacnopTHOM TabMuKe COOTBETCTBYIOT GAKTUUYECKMM NapameTpam CUCTEMbI, COFIAaCHO MECTHbIM
npaBuiam 1 CTaHZAPTaM.

HE MPEBbILWAWATE MAKCUMA/IbHOE PABOYEE [JAB-
JIEHWUE (COMNACHO 3ABOACKOM TAB/IMYKE). 3TO
MOMET NMPUBECTU K AE®OPMALIMU U PA3PbIBY

METAJITUYECKOTO KOPMYCA BAKA.

9.2 Tpe6oBaHUA K MeCTy MOHTaXa

Memb6paHHbIl 6ak cneayeT ycTaHaBAMBaTb TakKMm 06pa3om, 4Tobbl obecneunTb CBOHOAHBIN A0CTYN
K 3aNOPHOM M CMBHOM apmaType, ra30BOMY HaNnOPHOMY KnanaHy, NpefoxXpaHuUTeNbHON apmaType,
MaHOMeTpY M nacnopTHoM Tabnanyke. HeobxoaMMO NpesycMOTPETb 3a30Pbl OT CTEH U NOTOJKA,
[0CTaToYHble ANA NepMoANYECKOro OCMOTPA M 06CNYKMBaHWUA 6E3 AeMOHTaXKa cocyaa.

|-|pl/I HaCTEHHOM MOHTaX<e HEO6XO,CI,MMO y6e,ﬂ|l/lTbCﬂ B O0OCTAaTO4YHOCTU Hecyu.l,eﬁ cnocobHocTH BEpTU-
KanbHOM neperopoaKku € y4eTtom noOSIHOIO 3ano/IHEHUA b6aka pa6oqe1‘/'| HKNAKOCTbIO.

TpaHCNOPTUPOBKA U MOHTAX H6akos Becom cBbile 30 Kr A0NYyCKaeTca TONbKO NpU UCNONb30BaHUN
CepTMd)MLI,MpOBaHHbIX no4beMHbIX MEXaHU3MOB.

BepTuKanbHble U rOpU3oHTaNbHble 6aKK Ha OMopax A0MKHbI YCTaHABAMBATLCA HA GETOHHYHO
NOBEPXHOCTb MMHUMANbHOM NpoyHocTbio C 25-30 (M400 no FOCT 7473-2010) u dpuKcuposaTbea
Ha aHKepHble 6ONTbI Yepes OTBepPCTUA B NOAOLIBE onop. YcTaHoBKa 6akos cepun CW B palioHax ¢
NOBbILIEHHON CEMCMUYECKOM aKTUBHOCTBIO HE AOMYCKaeTCA.

I'Ipw HEBbINO/IHEHUW BbIWEONUCaAHHbIX Tpe6OBaHMﬁ 3a nospexaeHune nsgenna, conytcrTeyrowiero
O60py,CI,OBaHV|ﬂ, nmyulectea U NnpuinHeHMe spesa 340P0BbI0 N0/1b30BaTENA NOCTABLUMK U NPOUN3BO-
ANTENb OTBETCTBEHHOCTUN HE HECYT.

9.3 O6wme peKoMmeHAaLMM NPU YCTAHOBKE

Mpu ncnonb3oBaHWK paclwMpuTenbHbix bakos CW Waterstry gna oTonaeHUs U cucTem ropsayero
BOAOCHabeHus (FBC) ux HeobxoaAMMO, B COOTBETCTBMM C TpeboBaHUAMM be3onacHocTH, obopy-
[0BaTb TabaMukon ¢ Hagnucbto: «BHUMAHUE, TOPAYAA BOLA!», BO n3bekaHMe 0XKOroB 1 TpaBm
nepcoHana.

[aBneHue cpabaTtbiBaHUA NPefOXPaHUTENbHOW apMaTypbl HE LOMKHO NPEBbILIATE MAaKCUMAAbHO
ponyctumoe pabouee aasneHve baka.

HeobxoavMo NpuHATL BCe HEOBXOAMMbIE Mepbl MPeLOCTOPOKHOCTY ANA 3aLuTbl 6aKa oT BO3-
MOXHbIX TMAPOYAAPOB U3-3a MPOTANKEHHbIX TPYO AWM HEHAANEKALLMX ANAMETPOB NEPEXO0B B
Tpybonposoge.

[vameTp npucoeguHeHuUn K TpybonpoBoay A0/KeH BbITb He MeHbLLE, Yem AMaMETP BXOAHOIO na-
TpybKa 6aka. CoegnHeHMe AO0MKHO BbiTb PasbeMHbIM A7 obecneyeHns BO3SMOXKHOCTU CEPBUCHOTO
06CNYKMBAHUA, YNCTKM OT OTIOXKEHMI U BOSMOXKHOIO PEMOHTA M 3aMEHbl CMEHHO MeMBpaHbl.

TpybonpoBoabl NPy MOHTaXKe A0/XKHbI 6bITb NPONOKEHbI TAKMM 06pa3om, YTObbI M3bexKaTb HbITb

N106bIX AOMONHUTENBHBIX YCUMIA U BUBPALLMIA, Harpy3oK oT Tpybonposoaa 1 060pyaoBaHMA Ha
MeMbpaHHbIN HaK.
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Pene paBneHus, npegoxpaHUTENbHbIN KnanaH 1 T.4,., MOTYT YCTaHAaBAMBATLCA Kak Ha WTyuepe y3na
KpenneHus membpaHbl, Tak U Ha Tpybonposoae mexay 6aKOM 1 CUCTEMOM, KaK MOXKHO BnKe K
rmppobaky.

Bo n3bexaHue KOppo3um, BbI3BAaHHOM ra/ibBaHUYECKMMM TOKaMU BCEACTBUE npoueccoB 3/1eKTPO-
n3a B paﬁoqel‘/'l cpege, cuctema A0J1KHa 6bITb 3a3em/1eHa COOTBETCTBYHOLLMM o6paaoM.

9.4 PeKkomeHAaLMM NO CXeMaM NOAKNOYEHUA.

Ana cucrem OBK (oTonneHne-BeHTUNALMNA-KOHANLMOHNPOBAHME): PACLLUMPUTENbHBI MembpaH-
HbIt 6ak CW Waterstry nogxitouaerca K KOHTypy Ha obpaTHOM TpybonpoBoae KOTaa UK XON0aub-
HOro arperaTa, Ha CTOPOHE BCaCbIBaHUA LMPKYAALMOHHOIO Hacoca (Puc.8).

Ansa cucrem MBC: paclumpuTenbHbIi 6ak ycTaHaBAMBAETCA Ha IMHWUM MOSAYM XONOAHOM BOAbI B MEXK-
4y BogoHarpesaTtesieM 1 0bpaTHbIM KnanaHom. CHpocHoe JaBsieHne NpefoXpaHUTeIbHOTO KaanaHa
He [0/IKHO NPeBbIWaTh MaKCMManbHO AonycTumoe paboyee gasneHune 6aka CW.

[na cuctem BoA0CHAGKeHUA M NOBbLILIEHUA AAaBAEHUA: TMAPOAKKYMYIATOP NPUMEHSAETCA Ha
HaMopPHOWM MarncTpanu NOrpy»Horo UM NOBEPXHOCTHOIO HacoCa UM YCTaHOBKM MOBbILEHWA AaB-
neHus (Puc. 6, Puc. 7). Mpm ncnonb3oBaHUM Ha BCacbiBatOLWEN CTOPOHE HEOBXOAMMO COracoBaTh
CXeMy YCTaHOBKM 1 06bem baKa € NOCTaBLLMKOM.
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3/4" 3ATNYLWKA IATYHb

100- 1500 N1

M30 3ATYWEKA

MPYHUHHAA LWAABA

2000-4000 N

Y3EN KPEMNEHUA MEMEPAHbI

MEMBPAHA

e Ty

GNAHEL, | 12501
. 1500 1

MOHTAMHbIMA
2000 1

KOMIIEKT

2500 N
3000 /1
4000 11

MAHOMETP

Y3EN KPENNEHKWA

KPEMAEHWA MEMEPAHbI NPEAOXPAHWUTE/IbHBIM KNANAH

M5 TAAKHM - O-RING

BEPXHAA YACTb 3/4" TAKA
KOPMYCA TIATYHb

MEMBPAHA

BEPXHAA YACTb KOPMNYCA

Puc. 5 YcTpoiictBo membpaHHbIx 6akos cepun CW-LV
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reynna
BE30MACHOCTH

MEMBPAHHbIA
BAK

=
=
=
In}
=
=
e}
i}
a
=
o
=
x

3ANBHHKKA

: s OBPATHbINA
CETYATbIWM KNANAH
DULTP

Puc. 6 NpumeHeHune ruapoakkymynatopos CW-V, CW-LV, CW-H c noBepXHOCTHbIM 3/1EKTPOHACOCOM.

reynnAa
BE3OMACHOCTH

MAHENb YNPABAEHUA

o0

MEMBPAHHBIA
BAK

K NOTPEBUTENAM

3ALBUMKKA
PENE OABNEHAA

MAHOMETP

CETUATBII OBPATHbIM
ounpre  KIATAH

I/IEKTPOHACOC

ATy l"lL-.

%

Puc. 7 NpumeHeHune ruapoakkymynatopos CW-V, CW-LV, CW-H c noBepXHOCTHbIM 3/1€KTPOHACOCOM.
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NOAAYA HA PAZIMATOPbI

BO3YXOOTBOAYMK

CETYATHIA
3ALBMMKKA ¢ SUNLTP 3ALBUKKA VANA

S

TPYNNA
UMPKYNALMOHHBIR BE3ONACHOCTA
HACOC

ANBUKKA

KNANAH SALBIKKA

MPEJOXPAHUTENBHBINA |

EANNACHBIF
HACOC

OBPATHbIN
KNANAH

3ALBIKKA

MEMBPAHHbIA
BAK |

OBPATKA HA KOTEN

MEMBPAHHbI . KOTEN OTONUTENSHbIF
BAK

OBPATHb I

SAABUHKA | o) NOANUTKA
- e—

CETYATBIR
DUNLTP

Puc. 8 NpumeHeHue paclumputenbHbix 6akos CW-V, CW-LV B cucteme oTonneHus.

10. BBO/J, B SKCNNYATALMIO.

HacTpoiite npeggapuTtensHoe gasneHune Ppre go Tpebyemoit BennymHbl, COOTBETCTBYIOLEN Ballei
cucteme. HacTpoiika AoKHA NPOU3BOAMTLCA NPU OTCYTCTBMM AaB/EHUA B CUCTEME UM NPU OTK/IIO-
YeHHOM OT Hee bake 6e3 TensoHOCUTENA.

M3mepbTe npeaBaputesnbHoe AaBneHune Ppre, BbiCTaBNeHHOE Ha 3aBOe, Ha ra30BOM K/ianaHe ¢
MOMOLLbIO PYHHOrO MaHOMETPA.

Ecnun pasneHue Ha ra3oBOM KnanaHe C/IMWKOM BbICOKOe, CYCTUTE ras, eciv AasaeHue CAULWKOM
HU3KOEe — 3anpasbTe ras. Moakayka baka rasom, OT/IM4HbIM OT UCNONBb30BAHHOIO Ha 3aBoAe, 3anpe-

weHa.

YKakute HoBoe 3HaYeHne AaBneHuna nognopa P pre Ha 3aBO,CI,CKOl7I Tabnunuke.

rA30BbI HAMNEAb MOCNE YCTAHOBKM
NPEABAPUTE/IbHOTO AAB/IEHMA HEOBXOAUMO
HAKPbITb NTACTUKOBbIM KO/ZIMAYKOM.

JanbHenWwnin NnopsasLoK A4eNCTBUI NPU NOAKIOYEHUN paclumpuTesibHoro 6aka gns cuctem OBK onu-
caH B pasgene lNopagok nogKkntoveHus Haka.

Mpu ncnonb3oBaHUM membpaHHOro H6aka B KauecTBe rMAPOaKKYMyNATopa C NOBEPXHOCTHLIM Ca-
MOBCACbIBalOLLMM HACOCOM HEOBXOAMMO 3a/1MTb YCTAHOBKY BOZOM, 3aTEM OTKPbITb CaMblil Aa/IbHUI
KpaH W BK/ILOYUTb YCTAHOBKY, YTOObI YAaNUTb U3 CUCTEMbI BECb BO3AYX.

Mpu cTabunbHOM NOTOKE U3 KpaHa HACTPOMKY MOKHO CYUTATb 3aKOHYEHHOW.
Mpun nosaBneHNM nays B Nogaye BoAbl AN CAULWKOM YaCTOM BK/IOYEHUM U BbIK/IOYEHUM HAcoca He-
06X0AMMO YBENUYUTD AABNEHUE BKAIOUYEHUS Pe/le UM YMEHbLUUTb AaBAeHWe BO34yXa B rMAPOaK-

Kymynsatope B cootBetcTBuu ¢ Tab. 4 ,a Takxke y6eauTbea B repMeTUYHOCTM COeAUHEHUI B cUcTEME
BOAOCHABXEHMUA U B HAIMYMMW BOAbI B UCTOYHMKE BOAOCHABKEHMS.
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11. TEXHWYECKOE OBC/NNYXXUBAHUE

Mepuogunueckn Heobxoanmo obcnenoBaTb MeMbpaHHbI 6aK Ha MPeaMET HaIMUYUA BHELIHUX MO-
BPEXKAEHUN.

[Lna oLeHKM cocToAHMA MembpaHbl cieayeT HafaBUTb HA HUMMENb ra30BOro KianaHa Ha HECKO/bKO
CeKyHA. YTeuka BoAbl Yepes BO34yLUHbIN KaanaH CBUAETEIbCTBYET O HapyLUeHUN repMETUYHOCTU
MemBpaHbl U HEOBXOAMMOCTU €€ IEMOHTaXKa A/19 PEMOHTA AW 3aMeHbI.

NEPE/A PA3EOPKOI EAKA HEOEXOANUMO
NOJIHOCTbIO BbINYCTUTb BO3AYX
M3 BO3AYLWHOW KAMEPbI.

[aBneHune Bo3ayxa B pacluMpuTenbHbIX U rnapodopHbix 6akax CW Waterstry TpebyeTca nposepatb
He pexe 1 pasa B 6 mecALEeB, peKOMeHAyeMblit MHTepBan — 3 mecaua. [na 3Toro Heob6xoANMO OT-
K0UNTb MemMBpaHHbI 6aK OT cMcTeMbl M CHPOCUTL AaBAEHME B }KUAKOCTH, C/IMB ee NOAHOCTbIO.

Mpu aKkcnayaTaumm rugpobaka B cucTemax BOLOCHABKeHWA/NOBbIWEHWA AaBNEHUA 4OCTaTO4YHO ne-
PEeKpbITb MOAaYY BOAbI U3 BHELUHEro MCTOYHWMKA, OTK/IOUMTb 31EKTPOHACOC U OTKPbITb 6AMMKanLLNiA
K 6aKy Bo40pa3bopHbIii KpaH. [oxaaTbcs CAnBa BoAbl.

CHATb € ra30BOro K/AanaHa 3alWTHbIA KONMAYoK M MAaHOMETPOM NOMEPUTL AaBEHWUE NpeaBapu-
TenbHOW 3apaaku. Npu NageHun AaBneHUA 3a Nepuos Mmexay nposepkamu 6onee 20% ot Tpeby-
eMOoro MembpaHHbIi 6ak pekoMeHAYeTCa AeMOHTUPOBATb U OTNPABUTL B CEPBUCHbIN LLEHTP Ha
[MNArHOCTUKY.

KocBeHHbIMM NPU3HaKam NageHus AaBAeHUA BO34yXa ABAETCA OCaXKAeHWe BOAAHOMO KOHAEHCa-
Ta Ha 6OKOBOW NOBEPXHOCTM KOPMYCa, MYXOM 3BYK NPU NOCTYKMBAHUM NO 060/I0YKE U CAULIKOM
yacTble NyCKM Hacoca npu BogonoTpebaeHuu.

FAPAHTUIHBIA CPOK HE OXBATbIBAET TE
PACWWMNPUTENbHbBIE BAKW, NEPBUYHOE AAB/NEHUE
FA3A KOTOPbIX HENMPABWU/IbHO HACTPOEHO
CNELMANTNCTOM NO MOHTAXY BAKOB U/N
CAMOCTOATE/IbHO. TAKOE OBCTOATE/IbCTBO
MOMET CTATb MPUYNMHOI BO3HWKHOBEHMUA
OPYTUX HEUCNPABHOCTEW.

Mo OKOHYAHWM ONepaLMii C BO3AYLLIHbIM PEKOMEHAYETCs NPOBEPUTL ero Ha repPMeTUYHOCTL NyTem
HaHeceHMs Ha Hero MblbHOro pacteopa. Mpw yTeuke Bo3ayxa KnanaH HE06X0AMMO 3aMEHUTb.
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