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TEXHIYHE KEPIBHULTBO PHENIX v2.0

TEXHIYHI XAPAKTEPUCTUKU

3azanbHe

- 300x150x90 2
Poamipn (A x B X T) y MM Kr
Bara 2308 / 50Ty
[bxepeno XueneHHs IP-55
IHOeKc 3axucTy Knac Il
pH-memp

JianazoH Bumipis 3.9-9.9
PeryntoBaHHs BUMIipiB . +-0.1
[atunk KombGiHoBaHWin enekTpog
KanibpyBaHHs npw pH 7 ta pH9
Kopekuist (3mileHHs) +/- 0.5
Jo3ytounn Hacoc

Tun MepuctanbTUYHMIA NOTIK
Makc. ButpaTtu 1.8 n/roa
[o3syBaHHs

MponopuinHuni Big 0 go 0.9n/roa

Peryniosatks obeary LLloneHHe Ta 3aranbHe

RedOx AHanus

[ianasoH BuMipiB 50 no 990mB
Natunk KombiHoBaHuUM enekTpoa
KanibpyBaHHs Jo 650mB
AKcecyapu, Wo nocmaessilombscsi * 4 M KpuwTanesoi pr6|(|/|_

* 3 xMydTtn 50 mm

¢ 1 BCMOKTYOUMI ciTyacTum pinbTp ans
pH-kopekTopa

¢ 1 X IHxekTop

e 1 x pH7 KanibpyBanbHuin po34uH

* 1 x pH9 KanibpyBanbHui po34ynH

e 1 x 650mB KaniGpyBanbHuin po3yuH

e 1 XxpH gaTtyuk

¢ 1 RedOx (OBIT) gatuuk

e 2 X TpuMaudi faTyuKiB

e 1 3'egHyBanbHuin kKabenb

MeHto 3 8 pi3HUX MO8 ®paHuyabka, AHrniricbka, Himelbka, IcnaHcbka,

ITaninceka, MopTyranscbka, MonnaHackka, Yecobka

YBAT'A: JAHE OBJIAOHAHHA CMNEUIAINIBHO PO3POBJIEHO AN KOPEKTYBAHHA PH
NNABAIbHUX BACEWHIB. MPU BUKOPUCTAHHI IHLLOIO TUMY PO3UYNHY
NMPOKOHCYNbTYATECS 3 BAPOBHUKOM 1151 NEPEBIPKU CYMICHOCTI.

CONAHA KUCIOTA BlJibLl 10% HE PEKOMEHAYETbLCA.

KON NPUCTPIN 3HAXOOUTLCSA B PEXXUMI "OO3YBAHHA", HACOC HE BOPOYYETbLCS
HEMNPEPUBHO, A BOPOYYETLCA B NEPEAINU KINTIbKUX CEKYH[ 3 YACTOTOIO 1 XBUITMHA HA 2
XBUITUHW.

CCEl CTOpiHKA 2



100

TexHi4He KEPIBHULITBO PHENIX v2.0

onuc

PHENIX — ue KoMnnekcHa cuctemMa perynoBaHHS Of9 COSMIbOBOro enekrponisy. Y
noegHaHHi 3 conboBuM xnopuHatopom PHENIX perynioe BuMpoGHMUTBO xnopy Ta
perynoe KUCIMOTHICTb (pH) BOAM.
PH

PH

pH abo BogHeBUIN NoTeHUian BU3Ha4vyae piBeHb KUCIOTHOCTiI BOAW. BiH BUMIpOETLCS
3a wkanoto Big 0 4o 14. Po34uH 3 pH, Wwo AOpiBHIOE 7, € HENTPANbHUM. AKLWO BiH
HWXXYe 7, PO3YUH € KUCITUM, BULLE 7 — OCHOBHUM ab0 JyXXHUM.

LLlo6 3abe3neunTn komcopT NnaBLiB, €PEKTUBHICTb MiKyBaHHS Ta HALINHICTb
yCTaHOBKU, pH Boau y 6acenHi mae nigTpumyBaTUCS Ha piBHI 6nn3bko 7. Ak npasuno,
npasunbHUM BBaxaeTbcs pH Big 6,8 oo 7,6.

3aHaaro kucna soga (pH <6,8) gpatye
CNnun3oBi 000M0HKK, po3'inae meTanesi

00 JeTani Ta MOXke MOLUKOAUTU MINacTUKOBI
% AN enemeHTn 6acenHy (nanHepwn). 3aHaaTo
60 AN nyxHa sBoga (pH >7,8) Takox moxe 6yTtu
so L AKTHSHWA s xnp N, arpecuBHoI0 (iOKOK) Ta 3HAYHO 3HMXKYBATY
. N edekTUBHICTb xnopy. Tak, y pasi
20 N nigsuweHHs pH 3 7,2 go 8,2 BiacoToK
" aKTMBHOTO XMOpYy 3MiHIETbCA 3 70% A0
| | s | | 20%.

pH

Tomy ansa 3abe3neyeHHs onTUManbHol
edekTUBHOCTI 06pobkM HeobxigHo niaTpumysaTn pH Boam Big 7,0 o 7,6.
Kpim TOro, cConboBuin XnopuHaTop BUKIMKAE NigBMWeHHsS pH, wo pobutb
peryntoBaHHa pH 0cobnnBo KOpUCHUM.
PHENIX nigTpumye pH Bawworo 6aceliHy, BNOpCKyo4mM y Bogy nNpy HEOOXiQHOCTI
pO34unH, Wo kopurye pH. Kopuctysay moxe HanawTtyBatn PHENIX B pexumi pH- abo
pH+. Y pexnmi pH-PHENIX Bnopckye PHminus (kncnoty) onst 3HxkeHHsa pH B
6aceliHi, a B pexxumi pH+ - PHplus (ocHoBa) ans niasmweHHsa pH. PHENIX,
cneuianbHO po3pobneHn ans Boan y 6acenHi, peryntoe pH B gianasoni Big 6,0 go
8,5.
LLlo6 3MeHLWNTN pi3HMLIO i3 3a4aHNM 3HaYEHHAM, peryntoBaHHs BigOyBaeTbCs
nponopuinHo: WeunakicTe Ao3yBaHHA 36inbwyeTbcs TUM Binblue, Ynum BinbLua pisHMus
i3 3agaHnM 3Ha4YeHHaM. LLBnakicTb NOTOKY BNOPCKyBaHHSA MOXe 3MiHtoBaTUCh Big 0,1
n/rog oo 0,9 n/rog.

REDOX

PHENIX Bumiptoe okncHo-BigHoBHMI noTeHuian (RedOx) Bogun y Bawiomy 6acenHi, Ta
SKLO LEen NoTeHuian Hmk4e BcTaHoBneHoro nopora, PHENIX aktuBye BMpobHMULTBO
XNOpYy XNOPUHATOPOM.

Xnopatop conoHoil Boau noginse cinb (NaCl) Ha HaTtpin (Na) ta xnop (Cl), akuin
HeranHo PO34YMHSAETBLCA Yy BOAI 3 YyTBOPEHHAM xrnopHoBaTtucTol kucnotun (HCIO). Lien
NOTYXXHUI Ae3iHiKyto4Mn 3acib 3HuLLYe BakTepii, a Moro NPUCYTHICTb BNUBaE Ha
OKMCHO-BIAHOBHUI NOTeHUian, Wo BuMipoeTbcsa npunagom PHENIX.

Llen noTteHuian RedOx, abo ORP (wo poswungpoByeTbea sk Oxidation Reduction
Potential), BuaBnsaeTbcsa y minisonetax (MB) i Aae yaBneHHs npo aesiHdikyo4vy
34aTHICTb BOAW, a 3HA4YUTb, Ta SKICTb BoAM B 6acenHi (abo 1oro caHiTapHOMY CTaHi).
Ynum BMLWLMIA NOTEHUian, TMM BULLa Ae3iHdiKytoda 30aTHICTb BOAM.
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Ak npaeBuno, noTteHuian mae ctaHosuTtn Big 550 MB go 800 mB. [na rpomagcbkmnx
DOacenHis npasuna BMMaralwTb MiHiManbHOro noTeHuiany Big 650 go 750 mB,
3anexHo Big KpaiHu.

HesBaxatoun Ha Te, IO MNPUCTPIN KanibpyeTbCs Ha 3aBOAdi, PeKoMeHAYETbCS
nepiognyHo kanibpyBatv AaTyukM, a TakKOX NpW MNepwioMy BBEOEHHI npunagy B
ekcnnyaTauito ans 3abesnedeHHa HagiMHOCTI BuMiptoBaHb. [Ons LbOro MpoOCTO
AOTPUMYNTECH IHCTPYKLiK, HaBegeHnx y naparpadi KAJNIBPYBAHHA.

Llen npuctpin aBTomatmsye o006pobky Baworo ©OacenHy, ane Ha pesynbTaTu
BUMIpIOBaHb MOXYTb BMAMBATU YUCIIEHHI (pakTopn, TOMY KOpucTyBayeBi cnig
3bepiraT¥ NUMbHICTbL Ta NEPIOAUYHO NPOBOAUTU XiMIYHMI aHani3 (TecT-cMyxku abo
KONIpHUI iHOMKaTOP) ANSA NepeBipKn y3ro4KeHOCTi pe3ynbTaTiB Ta Npyu HeobXigHOCTI
NOBTOPHO KanibpyeaTn 4aTymKu.

EKCINNYATALIA

Cuctema BMMKaeTbCA 3a OOMOMOroK nepemMukada Ha nepegHin naHeni npunaay.
PHENIX mae Bunagatode MeHto, Lo A03BOSSE 6a4unTn CTaH PidHUX 3MiHHUX
PHENIX. Kpim Toro, ue MeHto, Wo Bunagae, 4O3BOMS€ OTpMMaT OCTYN 40 MEHHO
meHio "HAJIAWUTYBAHHA", Wwo BUKOPUCTOBYETLCA ANSA KOHMirypyBaHHA
NPUCTPOIO.

Hucnineu

KHonkn 4 Ta w Ha KnasiaTypi BAKOPUCTOBYOTLCA OS5 NPOKPYYYBaHHS LIbOro
MeH0. Pi3Hi iHOuKaTopu Y LbOMY MEHIO BUMMS4a0Th Tak:

570mV * [g§ — pH=7.2*

BumipsiHuin noteHuian RedOx (ORP) nokasaHuii ania MB1. Cumson [g 3'sBnsieTbes,
AKLLO XJIOpUHATOpP 3anuTye BUPOOHNLTBO XNOpPY, a CTpinka Bkasye Ha poboTy
ginbTpadii. MNoTim 3'aBnseTbca BUMiptoBaHe 3Ha4YeHHA pH 1.

[MoBigOMIIEHHSA NPO CTaH CUCTEMM MO Yep3i BigoOpaxKaTbCa Ha eKpaHi:

Crartyc Onwuc
Att. Filt dinbTpauiHMN HacoC BUMKHEHO. PerynoBaHHs
NPU3YNUHEHO.
pH/24>> [MepeBULLEHO MakCcUManbHUM 06CAr NPOAYKTY,

Lo BBOAUTLCA 3a 24 roanHn. O4ikyBaHHS
HaCTyrnHOro 24-roagMHHOro nepiogy

Container Tank | Bkasye Ha Te, WO KOHTEHEP NOPOXHin. O4ikyBaHHS
MOBTOPHOI iHiLianisauii obcary koHTenHepa

pH > < MokasaHHa pH HeHopMmanbHi (9,9 abo 3,9).
MepeBipTe gatuuk. MNoBTOpPITL KaNiGpyBaHHS.
[MepeBipTe po3ynHu pH7 Ta pH9.1.

Ox> < MokasaHHsa OBI1 HeHopmarnbHi (>990 mMB abo
<150 mB). lNepesipTe aaTtymk. MNMoBTOPITH
kanibpysaHHs. NepesipTe po3ymH 650 mB

1. 3ipo4ka BKasye Ha Te, L0 3Ha4YEeHHS 3HAaXOAUTLCS Y NPOLECi OTPUMAHHS.
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Ha gpyromy ekpaHi BigobpaxaeTtbcsa cTaH pyHKuii pH

pH+ 7.6/7.2>>1.5L

Y niBin 4YacTuHi ekpaHa BigobpaxaeTbca pexum posyeBaHHs pH (pH+/pH-/ON/OFF) (aus.
mMeHto pH). lMoTim BigoOpaxaeTbcs 3Ha4YeHHs pH, BUMMipsiHE OaTyMkOoM, 3a SKMM chnigye
3anporpamMoBaHe 3agaHe 3HadveHHs. [lig yac poboTn Hacoca, WO Ao03ye, BigobpaxaeTbcs
CTpifnika. Y npaBin 4acTUHi ekpaHa BigobOpaxaeTbca obcar pH-kopekTopa, BBEOEHOro
NPOTArOM OCTaHHIX 24 roguH.

Ha TpeTbomy ekpaHi BigobpaxaeTbcsa ctaH yHkuii OBI1.
REG 04:13/08:30 [g§

Pexum poboTtun OBI BinobpaxaeTtbes 3niBa (ON/OFF/PRG/REG) (auB. meHto
OkcunpgaHrT).

Y pexumi PRG nonepemiHHO 3 pexxnmoM BigobpaxkaeTbcsa 3anporpamoBaHa
TpuBanictb. [1oTimM BigobpaxaeTbCca akTU4Ha TpUBanicTb LWOAEHHOro BMPOOHMLTBA,
a noTiM 4ac, WO MUHYB 3 noyaTky 24-roguHHOro nepioay.

Konu BMpoGHULTBO XNOPY akTMBOBAHE, Y NpaBilt YacTMHI ekpaHa BigobpaxkaeTbcs
Gykea "".

HacTynHi Tpu ekpaHn MoXXHa NoBaunTn nuLe B pexmnmi "YCTaHOBHUK". BoHM
A03BONIAKTbL OTPUMATN JOCTYN 4O BHYTPILLHIX NIYUNBHUKIB MPUCTPOIO Ta OLHUTU
KOHLEHTpaLito akTUBHOIO Xropy.

pH: 00.00L
Cl Prod: 00hO0Om

Binobpaxae 3aranbHuii obcar BBegeHoro pH-kopektopa 3 MOMEHTY BBEAEHHSA
NPUCTPOIO B eKcnnyarawito.

Binobpaxae 3aranbHe BUPOOGHULTBO XIIOPY 3 BBEAEHHSA MPUCTPOLO B
ekcnnyaTauito.

HCIO = 1.3 ppm

KoHueHTpauis XNnopHyBaTUCTOI KUCNOTU (aKTUMBHOMO Xropy) PpO3paxoBYETbCHA Ha
ocHoBi OBI1 Ta pH. PesynbTaT BUABASETLCA Y ppm, WO ekBiBaneHTHoO mr/n. Lli
3HAYEHHSA pPO3PaxoBYKTbCA BIAMNOBIAHO [0 NapameTpiB, BUMIPAHUMX MpuUagom
PHENIX, Ta TeopeTtnyHoto copmyroto, wo ob'egHye pH, OBl ta TemnepaTtypy, ane
HaBOAATbLCA TiNbKW AK iHAWKALiA Ta HE NOBUHHI 3aMiHIOBaTK XiMIYHUIW aHani3.
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MEHIO PH
Lle meHI0 BMKOPUCTOBYETBLCA NS AOCTYNYy A0 NapameTpiB perynoBaHHs pH.
LLlo6 yBiiTM B MeHIO pH, MPOCTO HATUCHITb KHOMKY v .

KHONKn 4 Ta w BUKOPUCTOBYIOTLCA ANA NPOKPYYYBaHHSA LLbOro MEHI0. Y LbOMY
MEHI0 BigoOpakatoTbCsl Pi3Hi iHANKaTopu:

Dosage pH = pH-

Ha ubomy ekpaHi MOXXHa BUBpaTh pexnum kepyBaHH4. [1ns ubOoro NnpoCTo HATUCHITD |
BNBEPITb peXnm perynoBaHHS 3a ZOMNOMOrOK KHOMOK “ Ta w.

Hwx4e HaBeaeHo Pi3Hi MOXITMBI pEXUMN peryntoBaHHS:

- pH-: onga 3akavyBaHHA NpoaykTy pHmMinus i TUM camum 3HMWXKEHHSA pH GacenHy.
Hacoc yBiMKkHeTbCS, konu pH nepeBULLMTL 3aaHe 3HaYeHHs pH.

- pH+: gns ynopckyBaHHs npoaykTy pHplus i Tum camunm nigsuieHHa pH 6aceniHy.
Hacoc yBiMkHeTbCA, konu pH Byae Hux4ye 3agaHoro 3HadeHHsa pH.

- ON: gns 6e3nepepBHOro ynopckysaHHsa npoaykty PHplus abo PHminus 6e3 byab-
AKOro perynioBaHHs. Lien pexxmm MoXXHa BUKOPUCTOBYBaTW A58 3anpaBku Hacoca.

- OFF: ansa 3anobiraHHA ynopcKkyBaHHA 6yab-aKoro npoaykty. Llen pexunm moxHa
BUKOPUCTOBYBATU, HaNpuknag, nig 4ac 3vumisrii.

o6 nigTBEpANTU pEXnM, HATUCHITL v'. LLLIo6 BUINTK 3 nporpamu 6e3
NigTBEPOYKEHHSA PEXNMY, HATUCHITb KHOMKY X.

pH set point = 7.2

Llen ekpaH BUKOPUCTOBYETLCA BU3HAYEHHSA 3a4aHOro 3HavyeHHsa pH. Wo6 amiHnTh ue

3HaYeHHs1, NPOCTO BUKOPUCTOBYMTE KnaBiwi 4 Ta w. WWo6 nigTBepantTn 3HayYeHHs,
HaTUCcHITL V. LLlo6 BUinTK 3 nporpamu 6e3 NiaTBepaXeHHsI 3HAYEHHS!, HATUCHITb X.

VI24h=2.0L  (pH)

Llen ekpaH BUKOPUCTOBYETLCS BU3HAYEHHA MakCMMarnbHO A0ONyCTUMOro obcary
iH'ekUiT LWwoaHs. [Ansa uboro NPocTo HAaTUCHITL ¥v' Ta BUBepiTh BDaxkaHuii MakcuManbHUI

o06'em 3a 4ONOMOroK KHOMOK “ Ta w .
OO6csr Bu3HavaeTbed B niTpax. LLlo6 niaTBepamTy BCTaHOBNEHWIA 06CAr, HATUCHITL V.
o6 BuiiTK 3 nporpamu 6e3 NiaTBEPIXKEHHS PEXUMY, HATUCHITb KHOMKY X.

BAlA AKWo 3annwmnTK Le 3HadeHHa piBHUM O niTpiB, obear npenaparty, Wo
BBOAMTLCS, He byae ooMexeHUn. ToMy peKoOMeHOYETbCA BCTAHOBUTW 3HAYEHHA AN
LbOro napameTpa.

MakcumanbHO OnyCTUMWUA OBCAr 3anexuTb Big po3Mipy 6acenHy Ta siKOCTi BOAM,
fIka BWKOPUCTOBYETbCA AONs 3anoBHeHHst 6acenHy. Tomy ue 3HadeHHs Mae ByTu
BCTAHOBIIEHE iHXXEeHepOoM Mif Yac BBELEHHSA NPUCTPOIO B eKcrnyarawito.

CCEl CTOpPiHKA 6
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Cont = 20.0L (pH)

Llen ekpaH BUKOPUCTOBYETHLCA ANSA BU3HAYEHHST 06cary kKoHTenHepa pH-kopekTopa.
O6'em KoHTenHepa peryntoeTbes Big 0 ao 25 n. o6 3agatn obesar, NpoCTO HATUCHITL
KHOMKY v Ta BUGEpPIiTb 3HAYEHHS 3@ OMNOMOIO KHOMOK “ Ta w.

LLlo6 niaTBEpAnNTM BCTAHOBIEHE 3HAYEHHS, HATUCHITL KHOMKY v'. LLIo6 BMITK 3
nporpamu 6e3 NigTBEPAKEHHA PEXUMY, HATUCHITb KHOMKY X.

MPUMITKA: Y mipy Toro, sk PHENIX Bnopckye npoaykt y 6aceinH, 3agaHe 3Ha4€eHHs
3MeHLwyeTbeda. Konn ue 3HadeHHsa csarae 0, Hacoc PHENIX 6nokyetbea. LWo6 3HoBY
yBIMKHYTU poBOTYy Hacoca, KOpPUCTyBad MOBMHEH CKMHYTM 00'eM KOHTenHepa, sK
onucaHo Hwxk4ye. Akwo obcar BctaHoBneHnn Ha 0, To ynpasniHHA KOHTenHepoM pH-
KopekTopa byae BiACyTHE.

pH Calibration

Lle meHto BMKOpPUCTOBYETLCS ANd kanibpyBaHHA aatymka pH. Lis onepauis noBuHHa
BMKOHYBaTUCb NpW NepLIoOMy BBEAEHHI Npuniagy B ekcnryartadito, K 3a3HayeHo y
nyHKTi "TexHiyHe obcnyroByBaHHA". KanibpyBaHHA BUKOHYETBLCS 3a JOMOMOrow ABOX
po34unHiIB, Wo noctaBnaTbea 3 PHENIX: po3unHy PH7 Ta po3unHy PH9.

o6 posnouyaTt kKanibpyBaHHSA, HaTUCHITb v . llicna uboro Ha aucnnei PHENIX
Bino6pasutbca nosigomneHHs CAL. pH7: x.x? Lle o3Hauae, Wo KkopuctyBad NoBUHEH
3aBaHTaXUTWN AaTymK y po3yunH PH7, noyekaTtun, okn 3HaveHHs pH cTabinisyetbes, a
MOTIM HATUCHYTW KHOMKY v . FAKWO 3Ha4YeHHs npaBuribHE, Npoueaypa KanidopyBaHHS
NPOOOBXYETLCA, AKWO Hi, 6riumae nosigomneHHs Err. ! - Lle o3Havae, Wwo noTpibHo
HaTMCHYTM KHOMKY v~ 06 po3novaTt BUMIp 3HOBY.

Micna uboro Ha gucnnel PHENIX 3'aBnsaetbcs nosigomneHHs CAL. pH9:x.x? Lle
0O3Havae, L0 KOPUCTYBay NOBUHEH 3aHYPUTWN JATUYUK (MICNS NOro OYMLLEHHS) Y
po3umH PH9, a noTim HaTUCHYTU KHOMKY .

Axkwo kanibpyBaHHA BUKOHaHe npaBuiibHO, 3'aBUTbCA nosigomneHHs pH Calibration.
Axkwio Hi, BigobpasuTbes nosigoMneHHs Err. | Ta kanibpyBaHHA cnig NoBTOPUTH,
nepeBipMBLUN PO34YMHUM Ta CTaH gaTynka. Akwo npobnema ycyBaeTbCsl, 3BEPHITbCS A0
iHXXeHepa 3 iHcTanau,il.

CCEl cTopiHKa 7
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MEHIO OKUCJIKOBAYA
Lle meHto BMKkopuctoByeTbCs And Bubopy pexnmy kepysaHHa 3IM1C. Ona
AOCTYNy A0 Pi3HMX YCTAHOBOK NPOCTO HAaTUCHITb KHOMKY .

KHONKn 4 Ta w BUKOPUCTOBYIOTLCA ANA NPOKPYYYBaHHSA LLbOro MEHI0. Y LbOMY
MEHI0 BigobpakatoTbCsl TaKi iHOMKaTOpW:

Ox Prod = REG

Ha ubomy ekpaHi MoxHa BMOpaTK pexxum KepyBaHHS. [ns LbOro NPOCTO HATUCHITb v/
Ta BUOEPITb PEXUM PEryroBaHHs 3a I0NOMOrol KHOMOK “ Ta w .

Hwxye HaBeeHO Pi3Hi MOXIUBI PEXUMU perynioBaHHA:

- REG: iHiuitoe BUpOBHNLTBO Xr0pYy, SKLWO BUMIPSHUI noTeHuian RedOx mMeHwwmi 3a
BCTaAHOBEHNI NOPIr.

- PRG: Bupobnge 3anporpamoBaHy KiflbKiCTb Xr0py LLOAHSA, HE3anNexHo Big,
pe3ynbTaTiB BUMIpY.

- ON: 6esnepepBHe BUPOOHMLTBO 6e3 perynioBaHHs. Llen pexunm moxHa
BUKOpPUCTOBYBaTK y pasi BigmoBu aaTtymnka OBI1. BupobHULTBO, K i paHiwe,
3anexnTb Big poboTn dinbTpauiHOro Hacoca.

- OFF: wo6 xnopuHatop He BBOAUB Xrop. Llen pexnm mMoxxHa BUKOPUCTOBYBATH,
Hanpwvknag, nig Yac 3umisni.

LLlo6 niaTBEepanTM pexum, HaTucHITL V. LLlo6 BuinTK 3 nporpammu 6e3
NIATBEPAKEHHS PEXNMY, HATUCHITb KHONMKY X.

ORP limit = 660mV

Llen ekpaH gae 3mory BcTaHOBUTU GaxaHun noteHuian RedOx. Wo6 3miHuTh ue

3HaYeHHs1, NPOCTO BMKOPUCTOBYMTE KHOMKM “4 Ta w . LLlo6 nigTBEpauTM 3HAYeHHs,
HaTUCHITL V. LLlo6 BUnTK 3 nporpamu 6e3 NiaTBepmKeHHS, HATUCHITbX.

Prod/24h= 08h

Lle meHo gosBonsie 3anporpamyBaTti 6axxaHy TpmBanicTb BUPOOHMLTBA Yy PEXUMI
PRG. o6 3MiHUTK L& 3HaY€eHHSsI, MPOCTO BUKOPUCTOBYMUTE KHOMKM “ Ta w. LLIo6
nigTBEpaAUTN 3HAYEHHS, HATUCHITL v . LLlo6 BUTK 3 nporpamu 6e3 niaTBepaXeHHS,
HaTUCHITb X.

Ox Calibration

KanibpysaHHs aaTtumka OBI1 npoBoguThCs Tak camo, sk i ans gatumka pH. Ane 3
OLHIE TOYKOK BUMIPY.

KanibpyBaHHS BUKOHYETLCA 3a 4ONOMOroK po3ynHy 650 MB, Lo noctavaeTbea 3
npunagom PHENIX.

CCEl CTOpiHKa 8



TexHi4He KEPIBHULITBO PHENIX v2.0

o6 posnoyaTn kanibpyBaHHA, HaTUCHITL . [icnsa yboro Ha ancnnei PHENIX
3'aButbcss CAL. ORP: xxx mV? Lle o3Ha4ae, Lo KOpMCTyBay NOBMHEH 3aHYPUTU
AaTynK y po3dnH 3 Hanpyrow 650 MB, novekaTtu, OKM BUMIpAHE 3HAYEHHS
cTabinisyetbca, a NOTiIM HATUCHYTM KNasiLly.

Axwo kanibpyBaHHA NpoOMLWIIO rnagko, Bigobpasntbes nosigomneHHsa Calibration OK.
Axwo Hi, Bigobpasntbea nosigomneHHs Err. |, Ta Bam goBegeTbcs NOBTOPUTU
npoueaypy kanidbpyBaHHA Nicnsa NepeBipkn PO34nHY Ta CTaHy AaTymka. AKwo
npobnema ycyBa€eTbCsl, 3BEPHITLCA A0 iHXEHepa 3 iHcTansauii.

MEHIO HAJTIALLITYBAHHA

[eski HacTpomkn, 3anporoHOBaHI B LLbOMY MEHIO, MOXYTb MaTu CEPMO3HI Hacnigku
ans pobotn npuctpoto. Lle meHo npusHayeHe ang iHxeHepa, Ta AOCTyn A0 HbOro

MO>XIMBUIA NULLE NPU yTpUMaHHi KHonku O nig Yac yBiMKHEHHSI MPUCTPOIO (PeXnm
iHXXeHepa).

SETTINGS

Llen ekpaH fo3Bosnise oTpumaTti 4OCTyn 40 pisHuX napameTtpis PHENIX.

[na Npokpy4YyBaHHA LiIbOro MEHKO BUKOPUCTOBYIOTBCA KHOMKN “ Ta w. Y LbOMYy
MEHI0 BigobpaxatoTbCs pi3Hi iHOMKaTOpW:

Langua
ge

Lle meHto nosBonsie BubpaTtn ogHy 3 8 moB Anst meHto PHENIX: dppaHuy3bky,
aHrMINCbKY, HiIMeLbKY, iCNaHCbKy, iTanincbKy, NOpTyranbCbKy, ronnaHacbky abo
YeCbKy.

Reset to zero

Llen ekpaH BUKOPUCTOBYETLCA ANSA NOBTOPHOI iHiLianisauii Ta ckngaHHa Ha 0
pisHUX nivmnbHukiB PHENIX. JliynnbHuk Yacy Ta 3aransHa Kinbkictb
BnopckoBaHol pianHu ckmpgatoTees B 0. RESET TO ZERO ckacoBye edekt
nonepegHix kanibpysaHb.
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TEXHIYHE KEPIBHMULLTBO PHENIX v2.0

rAaPABIIYMHE NIOKNKOYEHHA

BcMokTyoumnn
ciTyactun inbTp
ONs 3aHYPEHHS B
EMHICTb Angd

KopekTopa piguHu .
(PHminus a6o

PHplus)

AN

YnpaBniHHA
XII0pYHATOPOM

BukopucToByiite
cigno Tpybwn. BkpyTiTb
iHXXekTop y ciano 3a
ponomoroto TEFLON

[aTymk noToKy

PH

MigkntoyeHHa gaTyukis

[nsa 3'eaHaHHs 3 6aceiHoM
HeobXifgHO BUKOPMCTOBYBATH CiAno
TpyOu, yTprmyBay gatyuka Ta
Aartyuk. Yci 3'egHaHHa MaTb 6yTn
BUKOHaHi 3a gonomoroto TEFLON.

BCTAHOBJIEHHA OATYUKIB

[aTunkn BUKOPUCTOBYIOTbCA AS1s BUMiptoBaHHA pH Ta OBI1. Enektpoan, wo
BXOOATb A0 CKNagy AaTyuKiB, reHepyTb HU3bKY eneKkTpuyHy Hanpyry. Lli
eneKkTpoan KpUxKi Ta YyTnuei Ao 36ypeHb. ToMy 3 HUMKM Tpeba NnoBOAUTUCA AyXKe

o6epexHo.
Enektpoa
- ApanTep gatyvka Ha

TpyGOMpOBIAHIN
cucTemi.
BukopucToByiite

Kinbue ans TEFLON, wwo6

ikcauii » NPUKPYTUTU L0

netanb Ao cigna
Tpyou.

aatyuka

Cigno Tpybw, wo
BCTaHOBIIOETHLCS
Ha
TpybonposiaHy
cvcTemy
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TexHiYHe KepiBHULLTBOI PHENIX v2.0

BCTAHOBJIEHHA IHXKEKTOPA

|[H)XeKTop BUKOPUCTOBYETLCA ANdA nogadvi B 6acenH HeobXigHOI KinbKOCTi MPOAYKTY
pHminus abo pHplus ana kopekuii pH Boan. HeobxigHo, wob6 iHxekTop OyB
BCTaHOBMEHWN nicns pH gatyunka ta skomora 6nmxye 4O 3BOPOTHOrO NOTOKY BOAM B

bacenH.

. N Ons NPUKPY4yBaHHS
KpVIE:TaJ'II‘:IHa TpyOka, ) iHxekTopa Oo cigna
Lo A€ BiA 3BOPOTHOrO TpyGM cnip
NnoToKy Hacoca. Tpybka BUKOPUCTOBYBAaTU
BCTAHOBIMIOETHCS TEFLON.
iH)XEKTOPOM LUIISIXOM
3arBUHYYBaHHS
gerHboT raviku Cigno Tpy6wm, sike
il>xekTopa. BCTaAHOBIOETLCS

Ha
TpyGonpoB.igHy
cucTemy.

CXEMA BCTAHOBJIEHHA

PisHi yactuHn PHENIX, aki matoTb 6yTK po3miwieHi Ha TpybonpoBigHin cuctemi

BacenHy, € pisHUMMU:

- pH patumk: noBmMHeH 6yTK po3miweHnin 6eanocepeaHbo Nicnsa inbTpy pa3om 3
iHLUMMMW BUMIPHOBanNbHUMW Npunagamu, Ko Lue HeobxigHo. Po3amileHHs
30iNCHI0ETLCS 3a AONOMOroto ciana Tpyou giametpom 63 um 50 mm.

- IHxekTop pHminus abo pHplus: BcTaHoBNOETECA 6e3nocepeaHbO Nepes BUXO40M
3BOPOTHOrO NOTOKY 6acenHy. Po3millyeTbcs 3a 4ONOMOroto cigna Tpyom
AiameTpom 63 um 50 mm.

FAKLLO BMKOPUCTOBYIOTBCA HarpiBay Ta XfiopMHaToOp, BOHW MOBWUHHI BYTW pO3MiLLiEHi

Mi>X gatymkom pH Ta iHxektopom npoaykty pHplus abo pHminus, sik nokasaHo Ha

CXEMI HMXKYe.

Kabenb kepyBaHHs

ORP PH |

] 1 !5 1
) 7] £

) 5 J

)
!

}

S — Gy

OBIM-gatunk aartyuk pH pH-itxekTop [eTekTop NoToKy
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TEXHIYHE KEPIBHULTBO PHENIX v2.0

ENEKTPUYHE NMIAKNOYEHHA

Mepea nigkntoveHHam PHENIX go mepexi HeobxigHO NepeBipnTH 3axXUCT KUBNEHHSA
3a gonomoroto gudepeHuianbHoro npuctpoto Ha 30 MA.

[bkepeno xuerneHHst Mmae 6yTM NOCTIMHUM Ta HaneXHUM YMHOM 3axuLleHe Bifg Oyab-
SIKOro MOXITMBOIO NepeHanpyri Ta nepeBaHTaXXeHb.

BctaHoBneHHss PHENIX i3 xnopuHaTtopom CCEI LIMPIDO:

PHENIX BcTaHOBNOETHCA NOCMiIQOBHO MibK AETEKTOPOM MOTOKY (NOCTAa4YaETbCsA pa3oM
i3 LIMPIDO) ta LIMPIDO.

Migknodite getektop notoky LIMPIDO go sBxogy PHENIX "Oetektop noToky" (nig
Lwadoto niBopyH).

MigknoyiTe kabenb kepyBaHHS, WO noctadvaeTbca 3 PHENIX, mix Buxogom
kepyBaHHa PHENIX (nig wadoto, npasopydy) Ta Bxogom LIMPIDO "Flow detector".

Limpido BE3 PHENIX Limpido 3 PHENIX

230V Permanent

Ka6enb ynpaBniHHs, Wo
noctaenaeTbes 3 Phenix ol
(po3pisaHuii Ha 2 ofHaKOBI 2
YaCTUHU: OfiHa Ansi BXoAy,

iHWa Ans Buxoay

LIMPIDO
XropuHaTop

[aTynk noToky,

LIMPIDO
WO nocTayaeTbCs
[atynk noToKy 3 LIMPIDO

[bxepeno XueneHHss Mmae 6yTM NOCTIMHUM Ta HaNEeXHUM YNHOM 3axXULLLEHUM Big
Byab-sKOT MOXNMBOT NepeHanpyr1 Ta nepeBaHTaXeHb.

CCEl cTopiHKa12



TEXHIYHE KEPIBHULTBO PHENIX v2.0

BctaHoBneHHss PHENIX i3 xnopuHaTtopom CCEI LIMPIDO EZ:

PoapixTe kabenb ynpaeniHHs, wo noctaBndetbcs 3 PHENIX, Tak wob
BUALWINO 2 kabeni 3 1 po3'eMom 3 ogHoro 60Ky Ta 2 NpoBOAaMM 3 IHLLOrO;

\ " ;’[‘.’ . *“a\ y ""w“ "‘“‘.I; gﬂ;‘;'\_' ‘/f ) "\fr ‘\“'i /, z.,,“\‘.u ~ d

. / &T},{# __J‘A‘v Lt d < ~r

Migknodite aetektop Butpatn LIMPIDO EZ po Bxoay "Oetektop Butpatn" PHENIX
(nig wadoto 3niBa) 3a 4ONOMOro 0HOrO 3 ABOX KabeniB, OTPUMaHUX BULLIE,

Migkntoyite kepytoumn suxig PHENIX (nig wadoro npaBopyy) go sxogy "[deTekTop
notoky" LIMPIDO EZ 3a gonomoroto gpyroro kabento;

230V Permanent

Kabenb ynpaBniHHS, L0 NOCTaBNAETLCS 3
Phenix (po3pizaHui Ha 2 ogHaKoBI
YacTMHW: odHa ANnsi BXOAY, iHWwa Ansi
BMXO4Y

[aTtymk noToky, Wwo
rnocravyaeTbes 3
LIMPIDO EZ

LIMPIDO EZ mae BUKOPUCTOBYBaTUCL Y PEXUMI
"HopmanbHun/YpapHun". (ingnkatop Tepmoperynsuii
BUMKHEHO) ansa po6otu 3 PHENIX.
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TEXHIYHE KEPIBHULTBO PHENIX v2.0

[bxepeno XuBneHHss mae 6yTM NOCTIMHUM Ta HaNEeXHUM YNHOM 3aXULLLEHUM Big
MOXIIMBOIO NepeHanpyrn Ta nepeBaHTaXeHb.

BctaHoBneHHss PHENIX i3 xnopuHatopom CCEIl ZELIA ZLT:
PospixxTe kabenb kepyBaHHS, Lo noctadvaetbea 3 PHENIX, Takum ymHom, w06 y Bac
6yno 2 kabeni 3 1 po3'eMom 3 ogHoro 60Ky Ta 2 NnpoBoA4amMM 3 iHLOrO;

~_ | ’

MigkntoyiTb geTekTop NOTOKY (onuisi, apT. KT200006) oo Bxoay "Flow detector" npunaay
PHENIX (nig wadoto 3niBa) 3a 4ONOMOrot 04HOro 3 ABoX kabenis, OTPUMaHUX BULLE,
MigkntoviTe kepytounin Buxig npunagy PHENIX (nig wadoto npasopyy) go Bxogy "RedOx
Control" wada ynpaeniHHa ZELIA ZLT 3a gonomoroto gpyroro kaéento.

"RedOx Control" Bxoay wadwm ynpaeniHHa ZELIA ZLT 3a gonomoroto gpyroro kabenio;

230V Permanent

Kabenb ynpaBniHHs, L0 NOCTaBnsAETLCA 3
Phenix (po3pisaHuin Ha 2 ogHaKOBI
YacTWHW: Of4Ha ANnst BXody, iHwa ans
BUXOAY)

[aTtynk ButpaTn
(onuis) KT200006

vy

(&

ZELIA ZLT noBuMHHa BUKOopucTOBYBaTUCA B pexumi 'PA' (perynboBaHe
BUPOOHMLTBO) Ans dyHKuioHyBaHHA 3 PHENIX.

[bxepeno XueneHHss mae 6yTM NOCTIMHUM Ta HaNEeXHUM YNHOM 3axXULLLEHUM Big
Oyab-sIKOI MOXIMBOI NepeHanpyri Ta nepeBaHTaXeHb.
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TexHi4He KEPIBHULITBO PHENIX v2.0

BctaHoBneHHs PHENIX 3 xnopuHaTopoMm iHWOro BUpoOGHUKa::

YBATIA: Lisa onepauia Bumarae noBHOro 3HaHHA obnagHaHHS, WO NigKnioYaeTbes, i
NoBUHHA BUKOHYBaTUCA npodpecioHanom. Nomunka npu nigkrio4eHHi Moxe
nowkoamMTn obnagHaHHs.

BpaxoBytoun pisHOMaHITHICTb XNOPUHATOPIB, NPeACTaBlIEHNX Ha PUHKY, MU
3anpoLUyeMO iHXeEHepIB, SKi baxkatoTb BUKOHATM L0 onepaLito, 3B'a3aTUCS 3 HaLLMM
TEXHIYHUM Bigainom.

OBCITYTOBYBAHHA OATHUKIB

Konn patunk pH abo RedOx nopuHae y Boay, HaBKOMO CKISIHOI KONGW Ha KiHUi
YTBOPKETLCA MniBka. ToBWMHA Uiel NNiBKM 3 YacoMm 3pocTtae. La HeBugmma nniBka
BUKINMKAE gepani TpuBaniwuny 4vac BIiAryKy, MOriplleHHss Haxury Ta 3MilleHHA Big
To4kM 0. 3MiLEeHHA MOXXHa NErko KOMMNEHCYBATU LUAAXOM PErynsapHoro KkaniopyBaHHS.
MiaBuLWeEeHHS TemnepaTypu € TaKoX BaXXNTMBUM (PAKTOPOM CTapiHHA.

306epiraHHAa gaTymKiB

Hikonn He 3anvwanTe gaTyvk 3aHYpPeHUM y OUCTUMNbOBaHY BOAY.

Hatumkn, wo 3bepiranucsa y BOIOroMy CTaHi, MOXyTb 6yTU BUKOPUCTaHI Bigpasy X,
AaTynKu, Wo 36epirannucs B Cyxomy CTaHi, BUMararoTb perigpaTauii npoTarom
AEKINbKOX roAnH, ane BOHM ByayTb MeHLW "ctapi”. ToMy My pekomeHOyeMO:

e Ong TpmBanoro 36epiraHHs:; 36epirati y Cyxomy MicLi
e NS KOPOTKOCTPOKOBOrO 36epiraHHs: y TpumonsipHomy po3uunHi KCl abo, sKwo ue
HEMOXINBO, Y BOAOMNPOBIAHIN BOAi.

BigHOBNeHHA aaTyunkiB
TepMiH cnyxbu gatymka moxe 6yTn NPOOOBXEHO LUMSIXOM NepioguYHOro
BigHOBMNEHH4. o6 BigHOBUTK JaTyuK, 3anvLuTe MOro BUMOYYBaTUCSH B PO3YUHI
consiHoi kucnotu (HCI 0,1M).
o6 oTpumaTun Takum po3yunH, gogante kinbka (8-10) kpanenb CONAHOI KUCNOTH
(HCI 37%) po niBcknsaHku (5cl) BogonposigHOI BOAN.

Konun moxxHa NnpoBoaAnTN PEKOHAMLIKOBAHHA?
- SAKLLO Haxun CTae 3aHaATO HM3bKMM (Y4acTo Yyepes 3abpyaHeHe abo 3abnokoBaHe
3'eQHaHHA)
- SIKLLO Yac Bigryky ctae 3aHaaTo BENMUKUM
- konun To4ka 0 3milieHa.

3MiLLeHHs Big Toukn 0 MOXe MaTu Pi3Hi NPUYNHMKL
- eneKkTponiT, 3abpyaHeHW pigMHOLO, WO noTpanfse y gaTymk
- 3abpygHeHun ctuk
- [JaT4MK BUKOPUCTOBYBABCH B YCTAHOBL, B SIKii € CTPYMU BUTOKY Yepe3
HenpaBuWIbHO i30MbOBaHe enekTpoobnagHaHHs (Y uboMy BUNALKy BiQHOBMNEHHSA
He NoTpibHe).

KaniopyBaHHs

KoXeH gaTtumk xapaktepusyeTbCs 3MiLLleHHAM Ta Haxunom. Lli aBi Touku
BUMipIOBaAHHSA NMOBUHHI OYyTN BU3HAY€EHi 3@ 4OMOMOrol CTaH4apPTHMUX PO3YMHIB Ta
nepeaaHi Ha nigko4YeHnn npunaga.
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TexHi4He KEPIBHULITBO PHENIX

v2.0

OckinbKku Ui XapakTepUCTUKN MOXYTb NPOBOAUTU BUKOPUCTAHHSA, HEOBXigHO
perynsapHo NnpoBoaUTK KanibpyBaHHS.

KanibpyBaHHsi 060B'A3KOBE Yy TaKMX BUNaLKax:

nig Yac BctaHoBneHHA abo nicnga 3amMmiHu gaT4ymka
nicnsa OYMLLEHHS Npuiagy po34YMHOM OS5 YALLLEHHS
nicns TpuBanoro 36epiraHHs

AKLLO pe3yrnbTaTv BUMIpIOBaHb AyXe Bigpi3HATLCA Bif OYiKyBaHUX pe3yrbTarTiB.

REENIDH

[aTa NPOMAKY: .evveieeiiiaaeee e

OeknapauiaC€
KomnaHis Bleu Electrique SAS (FR 47 403 521 693) uum
3asense, wo supid6 PHENIX Bignosigae sBumoram 6e3neku ta

eneKkTpoMarHiTHOI cymicHocTi €Bponencbknx anpektms 2006/95/
EC 1a 2004/108/EEC.

Emmanuel Baret,
Marseilles, 03/08/2015

WrTamn guctpub'roTopa

CeEX

CCH

CTOpiHKa 16





