lpeanbHe pilleHHA ANA KOXKHOMO 3aCTOCYyBaHHA

LLlo ctocyeTbes BUMiptoBaHHSA BUTpaTh Boam Ta cTivHux Bog NIVUS posinse oBa OCHOBHMX MeToau:

( MeToA BMMiptOBaHHSA WBUAKOCTi NOTOKY

NIVUS BurotoBnsie nmoptaTuMBHi (MepeHOCHi) Ta cTauioHapHi cuctemun obniky ana 6e3nepepBHOro
BUMIpIOBaHHA BUTPaTW 3 BUKOPUCTAHHSM YNbTPa3ByKOBOrO BUMIpIOBAHHSA Ta pagapy LWBUAKOCTI.
[ns 6yab-akoi piavHM Big YMCTOT BOAM OO CTiYHMX BOA, @ TAKOX ANst Pi3HUX COCYAiB, TaKMX SIK YaCTKOBO
3anoBHEHI Ta MOBHi TPyOu, KaHanu i NOBEpXHEBi BOAM, MU MOCTaBMSAEMO BigMnoBiAHI CUCTEMU BUMIpPHOBAHHS.
Hawwi iHoBauinHi Nigpo3Aainv BUCTYNarTb 3@ BUCOKY TOYHICTb | HAAIMHICTb BUMIpIOBaHb B NOEAHAHHI 3 NPOCTUM
MOHTa)eM Ta poboToH0.

( FippaBniyHun metoa (Q-h 3B'A30K)

[nsi KNacM4HMX MeTodiB BMMIpIOBaHHS BUTpaTK Ha notkax BeHTypi, Bogo3nuBax, 3aTBopax rpebni ta iHwmnx
nopibHux 3actocyBaHHsx, NIVUS Hagae BignoBigHi BUMiptoBarnbHi Ta OLiHOYHI npunagu.

BumiprosaHHs sumpamu



BUMIPIOBAHHA BUTPATHU

( MeToa BUMiptoBaHHS LUBUMAKOCTi NOTOKY

MeTop BUMipIOBaHHS LLIBMAKOCTI MOTOKY € HENPSIMUM METOAOM Ans AOCTIAXEHHS BUT-
paTh B YAaCTKOBO 3aroBHEHVX Ta NOBHUX TpyGax, kaHanax i NOBepxXHeBMX Boaax.
CepeaHs WBMAKICTL NOTOKY (V) BUMIPIOETLCS BCEPEANHI PiANHN 3 BUKOPUCTAHHAM

AaTYMKIB LUBMAKOCTI NOTOKY, MPMHLMM poBOTU SKMX 3aCHOBaHWIA Ha yrbTPa3ByKOBil

abo pagapHii TexHonorii. Mnowa nonepeyHoro nepepisy (A)  3anexuTb Big
npoginto nepepisy, a Takox piBHA notoky (h).

( MeToa Kpoc kopensiuii

( MeTtop Jonnepa

[
Bumip. BikHO 3 -

[ ]
Bumip. BikHO 2

E1-E4=
Binzepkaniosaun
A

+ Metopg BUMipIOBaHHA Ans
YyHiBepcanbHOro 3actocyBaHHA Bif
cnabo Ao cunbHo 3abpyaHeHoil BoAi

+ [yXe BUCOKa TOUHICTb

+ Bumiptoe peanbHuin npodinb
LWBWAKOCTI

Bigbveayi B BOAi (4acTkn,miHepanu abo
OynbbaLukm rasy) ckaHytTbCs 3a
[0MOMOrOH0 yNbTPa3BYKOBOIO iMMyIbCY,
a notim 36epiralTbes B BUMNsAi LWab-
NOHiIB BiANyHHA. [pyre ckaHyBaHHs
cnigye 3a Kinbka MinicekyHza nisHille.
Kopensuisa (nopiBHsIHHST) 061MaBOX
curHanis 4O3BONSE po3paxyBaTu
LIBMAKICTb NOTOKY. [MoBTOPIOBaHHSA L€l
npoueaypv A5 Pi3HUX PiBHIB NOTOKY

[03BOMSE BU3HAYaTV pearnbHui
npodinb LWBWAKOCTI MOTOKY.

+ [Ons BumiproBaHHA Big cnabo ao
cCUNbHO 3abpyaHeHoT Boau

+ OcrTaHHe iHTenekTyanbHe
yeTBepTE NOKOJiHHSA
TexHonorii [lonnnepa

MeTon Jonnepa BukopuctoBye beane-
pepBHUIA yNbBTPa3BYKOBOT CuUrHan 3 nes-
HOO YaCTOTOHO | BIGOMUM KyTOMBIANpaB-
K1 [0 BoAu. PyxnuBi YyacTku reHepytoTb
YaCTOTHWIM 3CYB, KM NPOMNOPLINHUIA
LUBMAOKOCTi NOTOKY YaCTUHOK. Lli 3HaveH-
HS BUKOPUCTOBYHOTLCS ANS CTaTUCTUYHO-
ro ycepegHeHHsl. Metog [Jonnepa He Mo-
e OyTW BUKOPUCTaHWUIA ANSA BUKOHAHHS
NoB'A3aHNX 3 BiACTaHHIO BUMIpHOBaHb
LIBWAKOCTI.




CTiyuHi BOogn

Ta Bopa

( lFigpaBniyHi meToon

Q =k * f(h)

( MeTtop yacy TpaH3uUTy

( PapapHuin meton

( YnberpasByk, FigpoctaTuka

+ Big uncToi go anerka 3abpygHeHoT
BoAMU

+ Bianosinae Bumoram IEC 60041/1SO
12242/ EN ISO 6414

+ [yxe BUCOKA TOUHICTb BUMipIOBaHb

MeTop yacy NpoxomkeHHs (4acy
TpaH3nUTY) 3aCHOBaHMWI Ha BU3HAYEHHI
Yacy NPOXOMKEHHS YNbTPa3ByKOBMX
curHanie Mixk ABoma gardvkamu. MNpu
LibOMY Yac NPOXOAXEHHSA CUrHany B
HanpsAMKY NOTOKY KOPOTLUWI, HX MPOTH
HanpsAMKY NoToky. PisHuusa Mk ummmn
ABOMa TPaH3UTHUMU 4acoBUMU
iHTepBanamu nponopuiiHa o
CcepefHbOI LBWUAKOCTI NOTOKY B3AOBX
Lnsixy BumiptoBaHHs. CepeaHs
LIBUAKICTb Yepes nepeTuH

pO3paxoByeTbCA 3a ONOMOro
nepeTBoploBaya.

+ Be3KOHTaKTHi BUMipIOBaHHSA
+ [ns Bcix piakmx cepenoBuLy,

+ MoHTax 6e3 nepepuBaHHs
po6oyoro npouecy

PapapHuii BumiptoBay BUTpaTu BU3Ha-
Yyae LWBUAKICTb MOTOKY Ha NOBEPXHi BO-
an. LBmakicTb NOBEPXHI MOXHa BUSBU-
TV 3a 4OMOMOIOI0 Bif3epKarneHHs padio-
NOKaLiiHUX cUrHanie Bi NOBEPXHEBUX
xBunb. OuiHka curHarnis NpoBoaUTLCS
meTtogom [onnepa. 3a gonomMorot fo-
[aTKOBOro BMMIPIOBaHHS PiBHS i BiJOMOT
reomeTpii kaHany ButTpata Mmoxe 6ytu
BUMIipsiHa TOYHO.

BumiprosaHHs eumpamu: Memoou 8uMipto8aHHs WeudKOCmi MOMoKy

+ Be3KOHTaKTHi BUMiptOBaHHS
+ Jerkun moHTax
+ [nA uucToi Boam Ta CTiYHUX Bop,

FigpaBniyHWi BUMiptoBay BU3Ha4vae BUT-
paTy 3 BUMiIpOBaHHAM PiBHA B NO-
€OHaHHiI 3 rigpaBniYHUMN CTPYKTypamu,
TaKUMW SIK BOAO3NMBW, TPyOou BeHTypi
abo aBa napanenbHuX BUMiptoBaHHS
piBHs. PO3paxyHOK 3acCHOBaHWI Ha
BiOMIl reomeTpii Ta cnewjianbHUX rigp-
aBMiYHUX 3HAHHSAX B NOeOHaHHI 3i cneu-
ianbH1UMu Hopmamm ( DIN 19559 Yactu-
Ha 2 ansa BeHTypii abo DWAA111 ons
BOJO3MNMBIB).




Adatynku

BUMIPIOBAHHA BUTPATHU

(MeTOJJM BUMipIOBaHHSA WBUAKOCTi NOTOKY

NIVUS Hapae BignoBigHi gaTyuMku AnNA KOXHOro 3actocyBaHHA. OnTumisoBaHi
MOHTaXHi akcecyapu [03BONAIOTL Jlerky yCTaHOBKY AaTuukKa.

+  BeanpeidoBsi AaTYMKKM 3 aBCOMIOTHO CTIMKOK HYNbOBOK TOYKOK

+ Jlerka ycTaHoBKa 3aBOsKM BiAMIHHO NigiGpaHUM MOHTaXKHIIM akcecyapam

+  MoxnmBuii MOHTaX B yMoBax poBo4oro npouecy

+ BubGip BapiaHTiB gatunka 3abesnedvye HaKpaLle PilLEHHS A4S KOXKHOrO 3aCTOCyBaHHS
+ Be3nomunkoBi 3'eAHaHHSA Ha BENUKUX BiACTaHsIX 3aBAsKM LMAPOBI nepepadi curHany

[aTtymku ansa BUMipHOBaHHA WBUOKOCTI

®dDopmu KkaHany

Tunu pgaTuukie

( CTiuHi BOgn
N\ N\
9 9 5
TpyOHi AaTuYMKM Ana Kpoc Kopensauii KnuHoBuAaHi aaTuuki Ana kpoc kopensauii
Ana yCTaHOBKU B pr6ax 3a gonomoroto conna ANA MOHTaXy Ha ,ElHi abo CTHiHKax KaHany

i BPI3HOrO KinbLA HApi3HOro NPUEAHAHHS

AN (Y
(7 ~h (t,
iz f

pisHOMaHITHi Bepcii:
+ V-BUMIPIOBAHHSA TiNbKn
+ KOMBiHOBaHe V- Ta h-BUMiptoaBHHS (ynbTpasByk)

pi3HOMaHITHI Bepcii: + koMbiHOBaHe V- Ta h-BUMiptoaBHHS (THCK)
+ V-BUMIPIOBaHHS TiNbKn + KOMBiHOBaHe V- Ta 2x h-BUMIiploaBHHSA
+ KOMBiHOBaHe V- Ta h-BUMiptoBaHHs (ynbTpasByk Ta TUCK)

Tpy6uun Oonnnep KnuHoBugHun Jonnnep HaknagHui gatyuuk Jonnnepa

ONs MOHTaXy B MOBHICTIO HAMOBHEHUX Tpy6ax

pi3HOMaHITHI Bepcii:
+ V-BUMIPIOBaHHS TiNbKn N
+ KkOMBiHoBaHe V- Ta h-BuMiptoBaHHS + V-BUMIPIOBaHHSA Nt




MoBiTpsiHun Y3 aatumk

[Insi ycTaHOBKM Ha CKreniHHi
KaHany. Ans nigknioyYeHHs oo
Nivus Flow, PCM i PCM

nepegasadvis OLLHKMN

KomnakTHi ynbTpa3ByKoOBi
AaTyuKi pBiHIO

YnbTpa3ByKkoBUi BUMIpIOBaY PiBHSA
3 BOyJOBaHOIO eneKkTPOoHiKo

( 30BHilLHE BUMipIOBaHHS PiBHIO

YnbeTpa3ByKoBi AaTYMKK [aTuymki TUCKY

[ns npsAMoro nigkmoYeHHs
0o nepefasadvis NivuMaster

liapocTaTnyHMin gaTuuk TUCKy Ans
npsMoro nigkntoyeHHs 4-20 mA

BcebiuHuni onuc i ornsg gatymkiB MOXKHA 3HANTW B pO34iNi BUMIPOBaHHS PiBHSA.

( Bopa

CTiyHi BOgun

& &

TpyO6Hui/KnnHoBMAHUI AaTYmK

fansa moHTaxy B Tpybax Ta kaHanax

) *'mj) '
t - S

VQ

S
a D
Q
+ V-BUMIpIOBaHHS

HaknagHun gatumk

OIS MOHTaXy Ha MOBHICTIO HanoBHenx Tpybax

_

~ \
2 N
= = Y
N

+ V-BUMipIOBaHHS

ANd MOHTaXy Ha CTiHKax KaHany

Ta Boga

(3

ORF papap

~No N

HaTtuuk npyT

ONA MOHTaXy Haj KaHalrmiom

")) %

+ V-BUMIpIOBAHHSA

[atuuk HaniBccepa

[ONS MOHTaXy Ha CTiHkax kaHanyl

] -
\"
] ))) L ]
L L ))))' .
s

+ V-BUMIpIOBaHHS

+ V-BUMipIOBaHHS + fopaTkoBe h-BUMiptoBaHHS HeObXigHO

OO nepeTBOplOBaYiB
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BUMIPIOBAHHA BUTPATHU

(MeTop,u BUMipIOBaHHS WBUAKOCTi NOTOKY

( CTiuHi BOgn

lNepeTBOprOBavi NivuFlow 750 NFP

Crop. 16 @ Crop. 18 @

f -

f

Rt

¥ i
v —-— —

Cucrema MeToa kpoc kopensuii
Tun MOHTaxy NOCTiNHUN NOCTINHUNI
BumiptoBaHHsA peanbHoro + +
npoginto WBNAKOCTI
Bxoau
0/4 - 20 MA 3 12 Bit po3ainbHoto 3aaTHICTo 7 -
OS5 30BHILW. piBHEW Ta 3aAaHNX 3Ha4YeHb
4 - 20 MA ANns 30BHILW. piBHeW (2-nposigHe) 1 -
BumiptoBaHHS piBHSA 3 pe3epByBaHHAM + -
Lindposi Bxoan 7 1
Makc. KinbkicTb v-gaTumkis 3(9) 1
BumiptoBaHHs1 cegumeHTauii + -
Buxoaun
PeneiHi 5 2
AHanorosi 4 3

36epiraHHsA gaHux

KomyHikauisa

Modbus-TCP/RTU, onuitHo GPRS + -

Ccpepu 3acTocyBaHHA

[Ins noBHicTO
HanoBHEHWX TpyO,
ansTepHaTtuBa EMF

(enekTpomarHiTHUM
BUTpaToBipam)

TonoBwui 6nok ans
yHiBEpCanbLHoro
BUKOPUCTaHHSA B
CTi4HUX BoAax

PCM Pro

PCM 4

MeToa kpoc kopensuii

KOMMNaKTHUM1
+

= -

Tonoswui 6rnok ans
NopTaTUBHUX
BMMIipIOBaHb B
onacHux (Ex)
30Hax

KOMNaKTHUM
+

|+

-

[ns BumMornmMemnx
NnopTaTUBHUX
BUMIpIOBaHb




( Bopa

OCMF

PCMF NivuChannel

CTtop. 24 Crtop. 25
MeToa [lonnnepa
NOCTiNHWN KOMNaKTHUM MOCTiNHUNA
- + -
2 - 4
1 2 1
- + -
4 1 4
1 1 8 wnaxis
o + o
5 1 5
3 1 4
- + +
- - +

CraHgapTHui 6rnok
ONS BUKOPUCTaHHS B
CTiYHMX BOgax

[ns koMNakTHUX
BUMIpIOBaHb Bif
cnabkoi 4o CUNbHO
3abpyaHeHoi Boan

Bucoko ToYHi
BUMIpIOBaHHS B
YaCTKOBO 3amMOBHEHMX
Tpybax i kaHanax

BumiptosaHHs sumpamu: Memoou 8UMipro8aHHs WeudKoCcmi MomokKy

NivuFlow 600

Crop. 26

Yac TpaH3uTy

NOCTiNHUIA

2
4 wnaxiB

N

TouYHi BUMiptOBaHHS B
HanipHMX
Tpybonposoaax 3
NigKNHYEHHAM
HaknagHUx gaTyukis

CTiuHi BOgn

Ta BoAa

OFR Radar

CTtop. 28

PapapHuin metop
NOCTiNHWN

Be3koHTakTHe
BUMIipIOBaHHSA B
YacCTKOBO 3aMOBHEHMX
KaHanax

=l



BUMIPIOBAHHA BUTPATHU

( MeToaun BUMiproBaHHS LUBUAKOCTI ( CriuHi BOAM ( MeTopa Kpoc Kopensuii

YHikanbHi kpoc kopensuinHi Butpatomipu NIVUS ocHalleHi 3anateHToBaHOK
TexHonorielo npodinoBaHHA, WO 3ab6e3nevyye BMCOKY NPOAYKTUBHICTb Ta
TOYHiICTb BUMipIOBaHHA BUTPATU.

3anaTeHToBaHO

CrauioHapHi BUMiptoBanbHi cuctemm

_—
{-
e
{“H“\_
LLCTRER

N D N

=R T

. BumiproBaHHA BUTpaTu Ha HAaMBULLIOMY TEXHIYHOMY pPiBHi. YHiBepcanbHe
NivuFlow 750 P P tomy yp P _
3acTOCyBaHHA B CTiYHMX BoAax AJf YaCTKOBO 3anoBHeHUX TPy6 i kaHanie

NivuFlow 750 € HacTynHukoM go6pe Bigomoro OCM Pro CF. Hosi undposi mogeni, siki
36epiraloTbCA 'y BHYTPILLHIN Nam'aTi nepeTBoptoBaya [03BONATb Oinbll TOYHO i
HafiNHO BM3HA4aTW LUBMAKOCTI MOTOKY HaBiTb B CKMaAHUX yMOBax BUMIpPIOBaHHSI.
KomnakTHi po3mipy HOBOrO NepeTBoptoBaYa [03BOSMSAOTbL BCTAHOBOBATY MPUCTPIN Ha
DIN periky Ta B po3noginbymx Lwadax HaBiTb B yMoBax 0OMeXeHOro npocTopy.

[y>xe BUCOKa TOYHICTb BUMipHOBaHHSA

MigxoanTb HaBiTb ANS AyXe CKNafHUX 3acToCyBaHb

BumiptoBaHHS B peanbHOMY Yaci pearibHUX Npoinis WBWUAKOCTiI NOTOKY
IHTYITUBHA, cy4acHa KoHLenuist ynpaeniHHA s LWBUAKOTO | Nerkoro
nMo4aTKoBOro 3anycKy

He notpebye kanibpyBaHHs

+ PoswwupeHi giarHoCTUYHI (oyHKUIiT ANS HAQIMHOTO MOYaTKOBOrO 3amycky i
LUBMAKOro 06CyroByBaHHs

+ + + +

Ex-po3ginbHun
iHTepdenc iXT

+

MigxoauTkb Ans reomeTpii lNoBHiCTIO Ta YaCTKOBO HaMoBHEHI (hopMu
KaHanis, Taki sik Tpybu, sinuenogioHi,
npsAMokyTHi, U-npodink, TpaneuienogioHi
KaHanu, BUSBNEHHS BENuknx obcesris
NOTOKY, BifbHi Npodini Ta iHwe

Tunosi 3acTocyBaHHA !(aHaﬂiSa!.liVIHi CVICTGIYII/I Ta M.epex.q, BMYCKHI
| BUNYCKHI KOHCTPYKUII KaHani3aulmHnx
O4YMCHMX cnopyA, GiniHrosi cuctemu,
KOHTPOIb CTOKiB, MOHiTOpI/IHI' NnoBepxXHEBUX
Ta 31TMBOBUX BOA Ta HabaraTo Ginblue



BumiproBaHHS BUTpaTh Kpoc KopensuiiHUM KNUHOBUAHUM OaTYUKOM B TPY6i

+ TouHe BU3HAYEHHS BUTPATMW Ha Pi3HUX PIBHAX
+ BusHa4eHHs NoKasbHUX WBUAKOCTEN, L0 PO3MOBCIOMKYHOTLCA B3LOBX MOBHOIO PiBHA
+ PesepBoBaHe BUMIpIOBaHHS BUTPaTU

HoBiTHAa TexHonoria NIVUS-COSP noegHye B cobGi BUCOKY TOYHICTb
BUMipHOBaHHA LWBUAKOCTI 3a AONOMOrolo rigpaBnivyHoi Moaeni, nepeTBoOpPHYN
BMMipIOBaHHA LWIBUAKOCTI B BUMipOBanbHy CiTKy LIBMAKOCTEN BignoBigHO A0
VDI / VDE. BukopuctoBytoun pesynbratu gatumkis OCM Pro CF plus B
BUMiploBanbHih ciTui 3 48-a OAMHOYHUMU MPOCTOPOBO PO3HECEHUMU
LWBUAKOCTAMM cUCTEMa 3abe3neyye BUCOKY TOUHICTb BUMipOBaHHSI BUTPaTU.

+ Bisyanisaujsi peanbH1UX YMOB MOTOKY
+ BesnepepBHe BUMIPOBaHHS CiTKM
+ AtomaTnuHa KoMneHcawis Noxnbok

6
16 o.quHquml('u i
NI.I.IBV_IAKOGTeFF

.h\_

AnstepHatusa EMF. IHAvKaLia npodintio NoToky Ha aucnnel
MOHTax 6e3 notpebu
neiHcTansauii EMF.

BumiprosaHHs eumpamu: Memoou 8uMipto8aHHs WeudKOCmi MOMoKy
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m BUMIPIOBAHHA BUTPATU
( MeToan BUMiptOBaHHA LWUBUAKOCTI _ MeToa kpoc kopensuii

YcraHoBka MID MoHTax Y3 BumiptoBaHHA Butpatn NFP

HELEe S8EQ0

MepepuBaHHa MoHTax Ta 3 TexHika 1-20ui MounTax B Jlerka TpaHcnoptupoBka 1 TexHik 2 FoauHKn
po6o4oro npouecy TpaHCNOTyBaHHA po6ouomy npoueci Ta ycTaHOBKa

BumiproBaHHA BUTPaTU B MNOBHICTIO HANOBHEHUX TPy6ax € eKOHOMiYHO
edekTMBHOIO ansTepHaTuBoro EMF

NFP (NIVUS Full Pipe)

+ OpuH patuuk ana Bcix giameTpis

+  OHoBneHHs nig yac po6otu

+ MoHTax 6e3 noTpebu 3BiNbHeHHs TPYGONPOBOaY

+ TMpocToTa ycTaHOBKM | MpoCTa BBOAA B eKCMlyaTaliio

+ Husbki BUMOIM 10 NPOCTOPY, MOXe ByTi BCTAHOBMEHUI NPaKkTUYHO B Byab-

SKOMY MicLi
+  BumiptoBaHHs B OMiMHiiA, XMUPHIN | GpyOHin piguHmn

. [MoBHicTio HanoBHeHi Tpy6u Ao 800 Mm
MipxoanTb Ansa reometpii aiameTpom, ans Ginblwnx giaMeTpis AUB.
NivuFlow 750

HacocHi cTaHuii ons 3annBoBMX BOA,
3abpyaHeHa Boaa Ta KOMBIHOBaHI CTiYHi
BOAM, OYUCHI Cnopyau, pHanipHi
Tpy©OonpoBoAK, ApeHaXHI NiHil, 3BOPOTHI
NiHIT Wnamy, niHil peunpkynauii Ta
HabaraTo OinbLue

TunoBi 3acTocyBaHHA

Bce, o Bam noTpi6HO: conno, KynboBui kpaH
i Aatumk B skocTi anstepHaTnen EMF.
YcTtaHoBka 6e3 HeobXigHOCTI NepeprBaHHs
poGoyoro npotiecy - 3aolaamnTb Yac Ta
BUTpaTU



(Me'ro;m BUMipHOBaHHSA LWBUOKOCTI ( CTiuHi BOON

( MeTopa Kpoc Kopensuii

PCM Pro

b

itk
S
s dtflh)
-

MopTtaTuBHa, Ex-3axulieHa cuctema BUMiptoBaHHSA BUTPaTH, LLIO BUKOPUCTOBYE
TOUYHY yNbTPa3BYKOBY KPOC Kopensiuito, BUMiproe peanbHuUi npodinb
LWBUAKOCTI NOTOKY

+ He notpi6He kaniGpyaHHs Mo WBWAKOCTI 3aBAAKM BUMIPOBaHHAM pearbHUX
npodginen WBMAKOCTI

+ Tpadpiunui aucnnen 3 NiacBivYyBaHHAM, LLIO NErko YATaETLCA

+ TpocTtoTa B ekcnnyaralyji, HanpuKnag, 3aBOsaku BBEAEHHIO B eKcryaTallito
YHKLUIT nomivHMKa

+ Tpueanuit yac po6oTu Big 6aTapen 3aBAsKMN PO3PSOHO 3aNEXHUM
BUMIpPIOBaNbHUM LIMKIam

+ TMepepnava naHnx yepes GPRS moaem Ta Bluetooth

[MoBHICTIO Ta YaCTKOBO HaMOBHEHI opmMu,
Taki sk Tpy6a, anuenoaibHi, npaMokyTHi, U-
npoginb, TpanewuenoAdibHi, BinbHi npodini i
HabaraTo GinbLue

MigxoguTtb onsa reomeTpii

BukopuctoByeTbcsi B Ex 30Hax,
KanibpyBaHHs 6a3ucy rigpasnivyHUx
pPO3paxyHKOBUX MOAENEN, BU3HAYEHHS
CTYMEeHs BiGHOBMNEHHSA KaHanisauinHmux
KaHanis, fokanisaLisi 30BHiLLHbOrO NPUTOKY
BOAW, NepeBipKa APOCENbHOT 3acriHKM

TunoBi 3acTocyBaHHA

BumiptosaHHs sumpamu: Memoou 8UMipro8aHHs WeudKoCcmi MomokKy



BUMIPIOBAHHA BUTPATHU

( MeToaun BUMiptoBaHHSA LUBUOKOCTI ( CTiuHi BOAMN ( MeTopa Kpoc Kopensuii

:é I " .| \ ' I

PCM 4 MNMopTaTMBHa cucTeMa BUMiplOBaHHS BUTPaTH, LO BUKOPUCTOBYE TOYHY
ynsTpa3BYKOBY KPOC Kopensiuito, BUMiptoe peanbHUN npodinb WBUAKOCTI

+ He notpi6He kaniGpyaHHs Mo WBWAKOCTI 3aBAAKM BUMIPOBaHHAM peanbHUX
npodinen WBMaKoCTI

+ OpieHToBaHa Ha KopuCTyBada KOHLIENLS yrpaBiHHS

+ TpadiunHuit amcnneit 3 NiACBiYyBaHHSAM, LLIO NETKO YUTAETLCA

+ TpocTe ynpasniHHA 3a 4ONOMOrO0 4ianoroBoro pPexuMmy, Hanpuknag, sanyck
NOMiYHMKa

+ Tpusanuit yac po6otu Big 6aTapen 3aBAsKN PO3PSAHO 3aNEXHUM
BMMIpIOBanbHUM LiMKNam

+ MoxnuBe MigKIoYEHHs 30BHILLIHBOTO XUBIIEHHS!

+ TMepepnava naHnx yepes GPRS moaem Ta Bluetooth

MiaxoauTk AnNsA reoMeTpii YacTokoBO HaMoBHEHi Ta NOBHi hopmu
Taki sk Tpy6a, anuenoaibHi,
npsMoKyTHi, U-chopmu,
TpanevuenofibHi, BinbHi Npodini Ta iHL.

TunoBi 3acTocyBaHHs BukopucTtaHHsa B He-Ex 30Hax,
kaniopyBanbHui 6a3nc ana ob4ncneHHs
rifpaBnivyHNX Mogenemn, BU3Ha4yeHHs
CTYNEeHS BifHOBMNEHHS KaHanisauinHmux
KaHaniB, NoKaLlisi 30BHiLLHIX HaBaHTaXXeHb
BOAW, NepeBipKa APOCENbHOT 3aciHKM

Po3wupeHnHs gna PCM Pro ta PCM 4

NPP (NlVUS PipeProfiIer) MopTraTuBHa BUMiptoBanbHa cekuia Tpyou ana PCM Pro Ta PCM 4

+ THy4Ke BUKOpUCTaHHSA 3 pisHUMK diamMeTpamu Tpy6onposoais

+ [Ons ayke HU3bKUX 0BCsAriB BUTpaTK

+  3axoau, Wo BUKOPUCTOBYIOTLCS (DOPMYIOTh ifeanbHUi Npodink NoToKy

+ BusiBneHHs BigknageHb 3aBOsku KomGiHaLlii 3 BOY40BAHUM BUMIpHOBAHHAM
PiBHSI B A@TYMK LUBMOKOCTI MOTOKY

NMiaxoaute Ans reometpii Tpy6onposoau 3 AiameTpamu
Yy 150 ta 600 mm

TunoBi 3acTocyBaHHA BumiptoBaHHs 06csiriB HU3bKOT BUTPATH,
NONINWeHHs CKNagHUX YMOB 3nuBYy



( MeToaun BUMiptoBaHHSA LUBUOKOCTI

CrauioHapHi BUMiptoBanbHi cuctemu

OCMF

EkoHoOMiuHe BVIMipIOBaHHﬂ BUTpaTtu Ana BUKOPUCTAHHA B CTiYHUX Bogax

nporpamyBaHHs

+ EKOHOMiYHE yCTaHOBKa Yepes HU3bKi 3yCUMIst MOHTaxXy
+ Jlerke i npocTe BBEAEHHSA B eKCryaTaLlito, He MOTPIGHO HiSKMX HaBUYOK

+  [aHi nerko 4nTalTbCs HaBiTh NMPY NOraHNX YMOBAX HABKOMMULIHBLOIO
cepefoBULLA 3aBASKM BENUKOMY AWCNIE0 3 NiACBIYYBaHHSM
+ B6ymoBaHWUi KOHTPOMEp Ans YNpaBiHHS PO3PAMKEHHAM

MiaxoanTb AN reomeTpii YacTkoBO HanoBHeHi Tpybu, eninTuyHi,

npsaMokyTHi, U-cdoopma, TpanewuenoaibHi
Ta BinbHi npodini

Tunogi 3acTocyBaHHA

BumiptoBaHHSA Ta ynpaBniHHA cTokaMu Ha

HACOCHWX CTaHL,isX, 3MMBOBUX OYUCHUX

crnopyaax Ta O4UCHUX criopygax CTIYHUX
BON

BumiprogaHHs eumpamu: Memoou 8UMIpO8aHHS WeUuOKoCMi MOMoKy E



BUMIPIOBAHHA BUTPATHU

( MeToaun BUMiproBaHHS LUBUAKOCTI ( CriuHi BOAM ( MeTtop [lonnnepa

HaknagHi BUMiproBaHHA

N iquuard 2 Be3KOHTaKTHM MOHITOPUHI NOTOKY AJisi NOHICTIO HANOBHEHUX TPy6onpoBoAaiB

BeskoHTakTHe BUMIiptOBaHHS

Hemae HeobxigHOCTI B nepeTBoptoBadi

HesanexHicTb Bif TUCKY | TemnepaTypu

Jlerka mogepHisauis 6e3 HeobxigHoCTi poboTK 3 TPyOONPOBOAOM i
eKcnnyarauinHux nepeps

+ [yxe MiLHWiA kopnyc

+ + + +

Niaxogutk Ansa reometpii MOBHICTIO HAMOBHEHI Tpyou,
4y 50 - oy 350
Tunose 3acTocyBaHHsA 3axucCT Bif Cyxoro xogy i KOHTPOIO

BUTPAT Ha MiHisX HacociB, MiHiM Wwnamy,
CTi4HMX TpybonpoBoaax




( MeToaun BUMiptoBaHHSA LUBUOKOCTI

( CTiuHi BOON ( MeToa Oonnnepa

BumMiproBaHHS 3 XXMBNEHHAM Bif COHAHOI eHepril

N ivu Log SunFlow CamopocTtaTtHsa BUMIpIOBaJribHa cucrtemMma Ans 4YaCcTKoBO HanoBHEeHUX KaHaniB T1a

BigoaneHux nokauin

BiACIKY

+  [yxe HW3bKi BUTPATU Ha BBOA B eKcryyaTtauio Ta po6ory

+ HapssuuanHo MiLHWi kopnyc IP68, KomnakTHa KOHCTPYKLs

+ CoHsiuHa naHesb 3axuiieHa 6pOHbOBaHUM CKITOM

+ B6ynosaHa GycepHa akymynsitopHa Gartapest i KOHTPOMto 3apsiay

+ TMpsame NigknioYeHHs 0aTUYMKIB 3 BUKOPUCTAHHAM iHKaNCynbOBaHOMO KIIEMHOMO

MiaxoauTh Ans reomeTpii YacTKoBO HamnoBHeHi TpyOK, eninTuyHi,

npsmMokyTHi, U-cpopma, TpaneuenogioHi
Ta BinbHi npodini

TunoBe 3acToCcyBaHHA

BumiptoBaHHS BUTpaTh B 3NMBOBKX

Gakax, kaHanisawiiHi mepexi,
3poLUyBanbHi KaHanu, CUCTEMU ApeHaxy
Ta OYMCTKM LIAxXTHUX Bof | Tak aani

BumiprosaHHs eumpamu: Memoou 8uMipto8aHHs WeudKOCmi MOMoKy
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BUMIPIOBAHHA BUTPATHU

( MeToaun BUMiptoBaHHSA LUBUOKOCTI ( CriuHi BOgYN ( MeTtop [lonnnepa

NMopTaTuUBHI (NepeHOCHi) BUMiptoBanbHi cucteMmu

‘ §
- £ i iz |
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PCM F EkoHOMi4HO BUrigHe BUMiptOBaHHA BUTPATU ANS YHiBepCcarbHOro BUKOPUCTaHHSA

+ EkoHOMiYHa yCTaHOBKA Yepesd HU3bKi 3yCUMNA MOHTaxXy

+ Ilerke i npocTe BBEAEHHS B eKCMyaTaLlito, He NoTPIGHO HABMYOK NMporpaMyBaHHs

+  [aHi nerko YMTarTbCs HaBiTh MPU NOraHUX YMOBaX HABKOMULLHBOMO
cepenoBuLLa 3aBASKM BENMKOMY AMCMMEH0 3 MiACBIYYBaHHAM

+ B6ynoBaHuWil KOHTPOMEpP AMs YrpaBniHHS PO3PAMKEHHAM

MigxoauTk Ansa reomeTpii YacTkoBO HaMoBHEHI Ta NOBHI Tpy6w,
eninTuyHi, NpsiMokyTHi, U-cpopma,
TpanevenodibHi Ta BinbHi npodini

TunoBe 3acTocyBaHHs BumiptoBaHHS Ta KOHTPOMb HACOCHUX
CTaHLiN, 3NMBOBUX OYUCHUX CMOPYA, i
CTiYHMX OYUCHUX cropya




( Boga

(Me‘rop,u BUMipHOBaHHA WBUOKOCTI

Cucrtema BUCOKOI TOYHOCTI ANisi BUMipIOBaHHA BUTPaTU YUCTOI Ta 3rerka
3abpyaHeHoi Boau B Tpy6ax, kaHanax i noBepxHeBUX Bofa

+ PisHi TUNK gaTunkis [0O3BONAIOTL ifeanbHO BiAperynosaTtyi cuctemy

+ Tpoctuin MoHTax

+ TMpocTe ynpaeniHHs 3a 4ONOMOTOK MEHIO B AianoroBoMy pexuMi

+ Bucoka TOYHICTb 3a paxyHOK BUKOPUCTaHHS [0 8 LUMAXIB BUMIpHOBAHHS

+ BumiptoBaHHs 3rigHo 3 IEC 60041 (ASME PTC 18)

+  Bucoka YyTNmBICTb Yepes KOpernsaLilo curHany

MNigxoauTkb Ans reomeTpii MoBHicto Ta 4aCTKOBO HanoBHEHi Tpyou,
NPSMOKYTHI KaHanu, NpUpoAHi MOTOKM
Boau i 6araTo iHLworo

Tunose 3acTocyBaHHsA BI/IMipPOBaHHﬂ B NOBEpPXHEBUX BOAAX,
TaKMX SK PiYKK, KaHanwu, ipyrauinHi
CUCTEMM, APEHAXKHI CUCTEMU, @ TaKOoX
BOAW, LLIO OXOMOOXKYE, TEXHOMONYHOT
BOAM rigpOoeneKkTpoCcTaHLii, MOHITOPUHI
edekTmBHOCTI TypOiHK i BaraTo iHWoro

BumiprosaHHs sumpamu: Memoou 8UMipro8aHHs WeUudOKOCMi MOMOKy 23



n BUMIPIOBAHHA BUTPATHU

( MeToan BUMiptOBaHHA LUBUAKOCTI ( Bopa ( MeTtoa yacy TpaH3uTy
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NivuFlow 600 BumiploBaHHa BUTpaTK B YUCTIil Ta 3nerka 3a6pyaHeHi Boai B NOBHICTIO
HanoBHeHUX Tpy6ax

+ Bucoka cTabinbHiCTb 3aBASKM 4 BUMIPIOBANbHUM LUTISXaM

+ HapiiiHe BBeOeHHs B ekcrinyaTauito Yepes nporpamMHe 3abesnedeHHst

3 NiATPUMKOIO HanalUTyBaHHS gaTymKa

+ TMpocTe ynpasniHHA 3aBOsKK AiafloroBOMY PEXVMY B MEHIO

+ HecknaaHa iHTerpauis B icHytoui CUCTEMU ynpasniHHS Yepes yHiBepcarbHi

iHTepdericn

Miaxoantb ANs reomeTpil [MoBHiCTIO HaNOBHEHI TPyOU Ta NPSIMOKYTHI
kaHanu 3 giameTtpamu Big 100 go 10 000 mm

TunoBe BUKOPUCTaHHS TexHiyHa Boga B Tpybax, OXONOMXKYHOUN
Ta UMPKYMALINHI cuctemu,
rigpoenekTpocTaHLii,

MOHITOPUHF Typ6iHHOro BogoBoAY,
MOHiTOpuHr KKI Typ6iHn

VAV
)

V)

AN
-

V(A

-

LT

\




(NiquIow 600 - HaknagHun meTton

HaknagHi MmynsTuwinaxoBi BUMiproBaHHA BUTpaTU Ans npo3opux abo 3nerka
3a6pyaHeHuX piavH B HanipHUX Tpy6onpoBoaax

+ Be3KoHTaKTHi i He3anexHi Big TUCKy

+ Bucoka cTabinbHICTb | TOYHICTb BUMIpIOBaHb 3@ paxyHOK MiKMIOYEHHS
[OEKINbKOX LUMAXiB BUMIPHOBAHHS

+ Terkvin 3anyck i Nnpoueaypa ycTaHOBKY 3aBAsikv MPOrpaMHOMY
BMPIBHIOBAHHIO AATYMKa i HaKnagHoi cuctemum

+ HecknagHa iHTerpauisi B icHytodi cuctemMu ynpasniHHSA Yepes
yHiBepcanbHi iHTepdencn

+ TligpxoanTb HaBITb ONS arpecuUBHUX PiavH

NiaxoauTb Ansa reomeTpii [MoBHicTIO HanoBHeHi Tpybu Big,
Ay 50 go Ay 6000

Tunose 3acTocyBaHHsA TexHiyHa Boga B Tpybax, OXONoAXy4n
Ta LUMPKYNALUiINHI cuctemu,
riapoeneKkTpoCcTaHLii, BOOONOCTa4YaHHS,
BMPOOHULITBO Ta O4MCTKa MUTHOI BOAM,
MOHITOPUHT 3aCyBOK, MOHITOPUHI KK
TYp6iHK

BumiptosaHHs sumpamu: Memodu 8umiptogaHHs wWeudKocmi MOMoKy E



BUMIPIOBAHHA BUTPATHU

(Me'rop,u BUMipHOBaHHSA WBUOKOCTI CTiuHi BOOn

Ta BoAa

PapapHuin meTtog

OFR Radar Be3KkoHTakTHe BVIMipIOBaHHﬂ BUTpaTu And 4YaCcTKOBO 3anNOBHEHUX KaHaniB 3

YMCTOIO Ta CTiIYHOK BOAOH

MinimanbHe obcnyroByBaHHS

+ 4+ ++ + +

Be3KkoHTaKkTHe BUMIpIOBaHHSA LUBUAKOCTI MOTOKY
YcTaHoBKa 6e3 nepepuBaHHsi NpoLieciB
Bun3HavyeHHSA NOBEPXHEBOT LWBWAKOCTI

MpocToTa ycTtaHOBKM Ta ekcnyatauii
[Ins BUKOPUCTaHHS B arpecuBHNX / abpasnmBHUX cepeaoBuLLax

MipxoanTb AnA reomeTpii

TunoBe 3acTocyBaHHA

YacTKkoBO 3anoBHEHi opmu, Taki K
Tpybu, eninTuyHi KaHanu, NPSAMOoKyTHi, U-
npoginb, TpaneueBnaHi kaHanu, kaHanm
BiflbHOT (hopMM Ta iHLLE

NMoBepXHEBa BOAA, BOAA, LLIO OXONOOXKYE,
TEXHOIOriYHa BoAa, anbnincbKi pivkn Ta
CTPYMKM, BMYCKHi i BUMYCKHi O4UCHI cnopyaum




( FigpaBniyHnn metopn

D\

FigpaBnuyHMA MeTod BUKOPUCTOBYETHLCS AN obuncnenHs Butpat Qi3 h cnupatounce Ha Q - h 3B'A30K.

Q =k * f(h)

BusHayeHuin Q - h 3B'I30K MOXHa 3HANTW Ha MiAPOTEXHIYHMX CMOPYAAX, TAKUX SIK BOAO3MUB, NTOTOK BeHTypii.T.4.

— , [/
B N N

( BumiptoBaHHA Ha Bogo3nuBax ( BumiptoBaHHsA Ha noTtkax BeHTypi

Pi3Hi Bugn Bogo3nueiB (Hanpuknag, nepenuBHi BumiptoBaHHst BeHTYpi € BUMiptOBaHHAM BUTpaTu B

BOAO3MNUBWN, TPUKYTHI BOAO3NWUBHI NpucTpoi Ta 4acTKoBO CGOPMOBaHMUX KaHamnax, Ae 3BYXeHHS

nogibHe) BMKOPUCTOBYHOTHLCS B 3aNexHOCTi Bif CTBOPIOE 3MiHY LUBUAKOCTi MOTOKY Bif NOTOKOBOIO A0

o6csris noToky. Bucota nepenusy € Mipoto NoToky. npuUcKopeHHoro. BucoTa nigTonneHHsa i BuTpaTta
KOpEernoTb eKCMOoHeHLianbHo OAUH 3 OOHWMM: Le
[03BONsie 06YUCIUTM BUTPATY 3 BUMIPIOBAHHSM
PiBHS MOTOKY.

[MepeTBOptoBaY 3 iHTErpoBaHUM [MepeTBOptOBaY 3 iHTErpoOBaHUM
KanbKynsTopoM BUTpaTh KanbKynsaTopom BUTpaTH

BumiptosanHs eumpamu: lidpaeniyHuli Memod
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BUMIPIOBAHHA BUTPATHU

( FippaBniyHunk meton ( BumiproBaHHA Ha Bogo3nuBeax / notkax BeHTypi

Venturi Flumes

HydraulicCalculator Plus

NDW

Po3mipu peryniooTbCs MO LWMPUHI KaHany i No MakcumanbHoOMy obGcsary
odikyBaHoi BUTpaTu. Jlotok BeHTypi po3paxoByeThces BignosiaHo ao DIN 19559
YactuHa 2.

+ [JocTynHi y BUrnsai okpemux nomnosuH abo, AK Linuin Moaysib B 6aratbox

po3mipax
+ Bucoka SKiCTb BUrOTOBMEHHS, BUTOTOBMEHI 3 HepXaBitoyoi cTani

IHCTPyMEHT BMMiprOBaHHA BUTpaTU ANs poO3paxyHKy ob6cAriB nepenuBy Ha
noporax, BoAo3nuBax Ta crneuianbHUX KOHCTPYKUiSIX, AKi NparHyTb 40 YTBOPEHHSA
nignopy a6o TaHreHuianbHOro NoToky BignosiaHo o ATV A111.

+ Benukuit rpadivHuin gucnnen 128 x 64 nikcenei

+ TMpocTe ynpaeniHHsA B AianoroBomy pexumi

+ PeanisoBaHuin pozpaxyHok arigHo ATV A111

+ Moxnuse npsiMe NigknYeHHs 2-X | 3-X APOTOBUX AaTUMKIB

WHKNMHOMETP BUKOPUCTOBYE EMHICHUI MeToA BUMiPIOBaHHA ANSl BUMipHOBaHHSA
Haxuny (BUMipHOBaHHSA KyTa) Ha Xant3sax gamou.

4-20 mA INP I "'F
86.88
NivuMaste: Tank filling level GND -

+ Ex opo6peHo(onuioHansHo) d ya: 0
+ HesHowyemwii i He noTpebye =

((m

obcnyroByBaHHs
+ MiuHun i cTifknin 1o Koposii
+ BaHyprosanbHuii (IP68)

NDW Ex

BumiptoBaHHS 3 KOpeKLie Mexu
nignopy



( FippaBniyHun metopn ( BumiproBaHHA B Tpy6ax 4M KaHanax

: Be3koHTaKkTHe BUMipIOBaHHS BUTPaTH 3 BUKOPUCTaHHAM ABOX NapanenbHuUX
vausmart Q BUMipIOBaHb

BeskoHTakTHe BUMiptOBaHHS

+
@ +  Husbki ekcnnyarauiiiHi BUTpatu
+ Tounun metop (kanibpysaHHs 3 BUKOPUCTAHHSAM KpOC-Kopensaii; <2% BiaXWIeHHs)
+ HesanexHuil Big Mepesi eneKkTpoX1BeHHs
+  BuaBnEeHHs NiATONMNEHHS | BINbHOTO 3MM1BY

NivuSmart Q siBnsie cob6oto HOBMIN MEeTOA BUMIPIOBaHHSA At BU3HAYEHHS LLUBUAKOCTI
NMOTOKY 3 BUKOPWUCTAHHSM OBOX NaparnenbHUX nokasaHb piBHS. PiBHI BUMIpHOOTLCS Ha
BiJOMIN BigCTaHi, Hanpuknag, WsAXoM BUMIPIOBaHHS B ABOX MOCMIAOBHUX LWAxTax B
cucTeMi KaHanisawii.

EkcknosnBHa cuctema BuMiptoBaHHsS NIVUS cniBBigHOCUTE reoMeTpuyHi ymMoBwM

(Hanpuknag, Haxun, giaMeTp i WMPUHY KaHany i T.4.) Ta OCTaHHi MoZeni rigpasniyHoro
Bu 3moxeme 3Halimu sideo npo NivuSmart Q

! NOTOKY OAWH O OLHOTO.
Ha www.nivus.com
MigxoonThb Ansa reomeTpii YacTKoBO 3anoBHeHi hopMu KaHany, Taki
SK TpyOK, eninconogibHi, NpsiMOKyTHI,
TpaneweBuaHi, TpaneuienoaibHi kaHanw i
BiflbHMX NPOiNiB i T.A.
TunoBe 3acTocyBaHHA Micugsa BumiptoBaHb, 3i cknagHumm

YMOBaMW TEXHIYHOTO OBCNYroByBaHHS.
AKWwo He NpeacTaBNsAeTbCA MOXIIMBUM
BCTAHOBUTM CUCTEMY B KaHani,
Hanpwvknag, B apMoBaHOMY
CKITOBOMOKHOM Tpy6onpoBoai. AKLLOo
HemMae [oCTyny A0 Mepexi
€neKTPOXMBIEHHSI ab0 KOMYHiKaLinHOT
iHpacTpyKTypun

NIVUS nponoHye NivuSmart Q, sk noBHun naketr. My 3abesnedyemo OLIHKY MiCLS, BCTAHOBMEHHSA BUMIpIOBAribHOI CUCTEMU,

BBEJEHHS B eKCMIyaTayito, a TaKoXX MOHITOPUHT 3 OAHOTO Axeperna. Takum YUHOM, BU MoxeTe By Ty BNeBHEHI, L0 BCi HEOOXIiAHI yMOBU

BUKOHaHI. ) ) o
BumiptosaHHs eumpamu: [NdpaeniyHuti memod E



