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AHOTALA

B kBamigikauiiiHii poOOTI HAaBEJAEHO OMHUC PO3POOKH CHCTEMH aBTOMATH3Aallii
TEXHOJIOTIYHOTO MPOIIECy TEIJIOBOT 00pOOKH MOJIOKA.

B cucremi aBTOMatm3allli TEXHOJOTIYHOTO MPOIECY TEIIOBOT 0OPOOKH MOJOKa
Bukopuctano [1JIK Schneider Electric M340.

B 3anucii po3risiHyTo MOHTax naturnka MyTHOCcTI — SATRON VOM.

[Tig yac po3poOKM AUCIIICHHOT MHEMOCXEMH [IJIsi aBTOMAaTH30BaHOIO PoOOYOro
micis (APM) onepatopa Bukopuctano Citect SCADA 2015.

B po6orti npoBeieHo KOMIT I0TEpHE MOAEIIIOBAHHS MPOIIECY MacTepu3allii Mojaoka
3 3HAaxXO/KEHHSA oONTUManbHUX HacTtpouok IIl-perymstopa Ta  po3paxyHOK
KOMITEHCATOpa Ta MOJEIIOBaHHS KOMIEHcallli 30ypeHHs] — 3MiHM BUTPATH MOJIOKA Ha
MPOIIEC MacTePU3aIlii.

KarouoBi cjgoBa: Monoko, macrepusamisi, aBTromarm3aiiis, M340, SATRON

VOM.
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Annotation

In the qualification work is described of development of system of automation of
technological process of heat treatment of milk.

The Schneider Electric M340 PLC was used in the automation system of the
technological process of heat treatment of milk.

In the note discusses the installation of a turbidity sensor - SATRON VOM.

Citect SCADA 2015 was used in the development of the display mnemonic for
the operator's automated workstation (AWS).

The computer modeling of the process of milk pasteurization was used to find the
optimal settings of the Pl-regulator and was calculated of the compensator and the
simulation of disturbance compensation — changes in milk consumption for the
pasteurization process.

Keywords: milk, pasteurization, automation, M340, SATRON VOM.
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Beryn

TexHonoriuHUM Mpoiiec TErmIoBoi 0OPOOKH MOJIOKA MPOBOAUTHCA AJI 3HUIICHHS
XBOPOOOTBOPHUX MIKPOOPTaHi3MiB B MOJIOIl s 3a0€3IMeUeHHs] JOBrOTPUBAJIOTO
nepioay HOro BUKOPUCTAHHSI.

[Ipy poTpuMaHHI TEXHOJOTIYHUX BHUMOI IMiJI YaCc TEXHOJIOT1YHOTO MPOLECy
TEIIOBOI OOpPOOKHM MOJIOKA JIOCSTAETHCS OTPUMAHHS MOJIOYHOT MPOAYKINI BHUCOKOT
SIKOCTI.

s 3a0e3nedeHHs ONTHUMAJIbHOTO TIPOBEJACHHS TEXHOJOTIYHOTO IMPOIECy
TEIIOBOT OOpOOKM MOJIOKa HEOOXITHO BHUKOPHCTOBYBAaTH CydacHI TEXHOJOTIi Ta
3aco0u aBTOMaTHU3aIlii, 110 3a0e3MevyaTh eKOHOMHE BUKOPUCTAHHS €HEPTOPECYPCiB, 110
B TOJAJBIIIOMY TMPHU3BEIE 10 3MEHIICHHS COO0IBapTOCTI TOTOBOI MPOAYKIi Ta
301IbIIEHHS TPUOYTKOBOCTI MIANPUEMCTBA.

Metor  kBamidikamiiHoi poOOTH € po3poOKka CHUCTEMU aBTOMAaTH3allii
TEXHOJIOTIYHOTO TMPOIEeCy TEIIOBOI OOpOOKM MOJIOKAa 3 BHUKOPHUCTAHHSIM CydYacHHUX
TEXHOJIOT1I Ta 3aco0iB aBTOMATH3AIlll JUIsi TPOBEICHHS TEXHOJIOTIYHOTO MPOIIECY

TETIOBOi 0OPOOKHM MOJIOKA HA ONITUMAJILHOMY PiBHI.

Apk.
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Po3aia 1. Onuc 00’°ckTa aBTOMAaTH3AIIIL.

1.1. TexHoJoriyHuii onmuc 00’€KTAa aBTOMATH3AIlil.

TemnmoBa 00poOka MOJIOKa — OJlHa 3 OCHOBHHMX Ta HEOOXITHMX TEXHOJOTTYHHUX
omepailiii nepepoOKM MOJOKa, M0 TMPOBOAATHCA 3 METOI 3HE3apaKCHHS.
EdexktuBHicTh TemaoBoi 0OpoOKM TOB'sI3aHAa 3 TEPMOCTIMKICTIO MOJIOKA, IO
0O0YMOBIIFOETBCA MOTO O1IKOBUM, COJBOBUM CKJIQJIOM 1 KHCJOTHICTIO, SIKI, ¥ CBOIO
4yepry, 3ajexarb BiJ MOpPH POKY, Mepiofay Jakrauii, (i3M4HOro cTaHy Ta MOPOAU
TBapyH, PSKUMIB Ta paIlloHy T'OJIIBIII.

[Ipu TemioBiit 0OpoOITl MOJOKO Ta MOJIOYHI MPOAYKTH 3a3HAIOTh CKJIAIHI 3MIHU
OloxiMiuHUX Ta (I3UKO-XIMIYHMX BJIACTUBOCTEH, a TaKOXX BHJIO3MIHHM CKJIAJOBUX
YaCTHH MOJIOKA.

[{iss TerIoBOi 0OPOOKH MOJIOKA:

— 3HWKEHHS 3arajbHOi KUIBKOCTI MIKpOOPTaHI3MIB Ta 3HHILEHHS MaTOTCHHHUX
(opm;

— iHaKTHBallis (pyiHHYBaHHs) (EPMEHTIB MOJIOKA JUISI TIABUIIEHHS CTIMKOCTI MPU
TpUBaJIOMy 30€piraHHi;

— 3a0e3ne4eHHs crenupiyHOro CMaky, 3amnaxy, KoJb0py Ta KOHCHUCTEHIIIT,

— CTBOPEHHS CHPHSITIMBUX TEMIEPATYpHUX yMOB JUIsi  MPOBEACHHS
3aKBalllyBaHHs, BUNIAPIOBaHHs, 30€piraHHs, a TAKOX IPOIIECIB MEXaHIYHOT OOPOOKHU.

TenmoBa 00poOka MoOJOKa € KOMOIHAIIE0 PEXHMIB BIUIUBY TEMIIEpaTypH

(HarpiBy ab0 OXOJIOMKEHHS) Ta TPUBAJIOCTI BUTPUMKH 3 IT1€1 TeMIepaTypH.

KeanigpikauitiHa poboma
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VY MosouHii Tranmy3i TemioBa 00poOka mpoBoauThesa 3a Temreparypu 100 °C Ta
noHag 100 °C. Ilpu wnarpiBandi mo 100 °C y Mool TMHYTh TiJIbKH BEreTaTUBHI
dbopmu, a mpu Temneparypi nonan 100 °C — BeretaTuBHI Ta CIIOPOBI (POPMHU.

OCHOBHMMH TpOIIECAMH TEIJIOBOI OOpOOKM MOJIOKAa € TacTepu3aiis Ta
crepwizaris. KpiMm Toro, mpu TermsoBiii oOpoOIili MOJOKO MiAAal0Th OXOJIOKEHHIO,
nigirpiBy (HarpiBy), TEPMIYHO-BaKyyMHii 00poOIIi.

HarpiBanns (migirpiB) HE BIJIrpa€e OCHOBHOI pOJIi, a HaWyacTillle BUKOHYE
JOMOMDKHY (MAr0TOBYY) (QYHKIIIO y MpoLieci mepepoOKH MOJIOKA.

[TinirpiB MOJIOKa 3aCTOCOBYIOTh TEpe]] cenapyBaHHAM, FTOMOTEHI3AIIEI0, a TAKOXK
y BUPOOHUIITBI PI3HUX MOJIOYHUX MPOIYKTIB.

Merta mactepusaliii — 1€ 3HUIIEHHS BEreTaTUBHUX (OPM MIKPOOPTaHi3MiB, SKi
3HAXOMATHCS B MOJIONi, a came: 30yAHHMKIB KHIIKOBUX 3aXBOPIOBaHb, a TaKOX
Opynenbo3y Ta TyOepKynho3y 1 fAIlypy, 30epiraloud mpu IbOMY HOro O0i0JO0TivHY,
MOKUBHY IIHHICTH Ta SIKICTb.

EdexTuBHICTh macTepu3aiii 3aJleXUTh Bl 2-X OCHOBHMX IIapaMeTpiB:
TEMIIEpaTypu Ta BUTPUMKH HOTO 3a JaHOI TeMIeparypu. B 3amexHOCTI BiA I[bOTO
PO3PI3HAIOTH ACTEPU3ALIIIO 3 BATPUMKOIO YK 0€3 BUTPHUMKH.

TpuBanicTe BUTPUMKM Ta TEMIEpaTypa MacTepusallii MOoB'i3aHl MK COO0OI0
3aJIeKHICTIO, TpPU SKIA TPUBAJICTh BUTPUMKH 3MEHIIYETHCS 13 TMIABHUILEHHAM
TEMIIEPaTypH MaCTEPU3AIlii.

[TacTepu3zoBane MOJIOKO Mae OyTH TIONMEPEIHLO OYHWIEHE Ha (iIbTpax ado
cernapaTopax-MOJOKOOYHMCHUKAX Ta MAaTH KHUCIOTHICTh He Oinmbmie 21 °T, Tak sk 3a
O1IBII0T KUCITOTHOCTI OUIKM MOJIOKA MPH HarpiBaHHI 3rOpTalOThCA Ta MOr0 YacTUHA

0CaKY€ThCS Ha TEIJIO-NIEpeIaoyiil MOBEPXHI anapariB, yTBOPIOIOYH IlIap MpUTapy.
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[lina B MoOJIOLl TaKOXX HEraTUBHO BIUIMBAaE Ha €(QEKTUBHICTh IMPOIECY
nacrepuszarii.
[cHyIOTB Taki BUIU MacTepu3allii MOJIOKa:
— TpHUBaJia MacTepusallisi MoJioka npu temmnepatypi 74—78 °C 3 BUTPUMKOIO
30 xBunuH, npu Temnepatypi 90-99 °C BurpumMkoro Bijx 2—15 XBUIMH 70 5 TOAUH
(puc. 1.1);
— KOpOTKOYacHa mactepu3ailisi Mojioka mpu temnepatypi 80 °C, 85-87 °C
g 90-95 ° C 0e3 BUTPUMKU;
— BHCOKOTEMITIepaTypHa nacrepusaliis Mojioka nmpu temmnepatypi 105-107 °C
0€3 BUTPUMKH.
Jlst TpuBaoi mactepusariii BAKOPUCTOBYIOTh Pe€3epBYyapH MEpioauydHOT Aii, a JIs
KOPOTKOYaCHOI Ta MOMEHTAJIbHOI macTepu3allii — IiacTUHYacTi, TpyodacTi Ta 1HIII

nacrepusaiiifai amapatu (puc. 1.2). [1]
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| — 3piBHANBHMI 0aK; 2 — MOTJIABKOBHUI PETYJIATOP PIBHS; 3 — HACOC ISl MOJIOKA;
4 — perynsTop; 5 — mIacTUHYacTUi TerI00OMIHHUM anapart; 6 — cenapartop; 7 —
anapar Ui BUTPUMKH; 8, 12 — natuuku temueparypu; 9, 10, 13, 14, 20, 22, 23 —
MaHoMeTpH; | | — BEeHTHIIb peryroBaHHs 110/1a4ui po3coiy; |5 — moBopoTHHIA
KianaH; 16 — Hacoc rapsdoi Boau; 17 — 6auok-akymynastop; 18, 19 — knananu, siki
PEryJIIorTh TIofady napa; 21 — mapoKOHTaKTHHII HarpiBad BOJIH.

Puc. 1.1. Cxema nactepusallii 3 BATPUMKOIO.
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1,2, 11, 12 — mrynepa; 3 — nepeaHs cTiiika; 4 — BEpXHiil KyTOBUii OTBIp; 5 — Mala
KUTbIIEBA MPOKIIA/IKa; 6 — TpaHUYHA TUTACTUHA; 7 — MITaHTa; 8 — HAXKUMHA TJINTa; 9 —
3aHs cTiiika; 10 — rBUHT; 13 — BenMKa ryMoBa MpokJIaaka; 14 — HUKHIN KyTOBUH
oTBIp; 15 — TeruiooOMiHHA MUIACTHHA.

Puc. 1.2. BynoBa miacTHHYaCTOTO TEINIOOOMIHHOTO anapary.
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1.2. Po3poOka 3aBAaHHSI HA CUCTEMY aBTOMATH3ALII

Tabauya 1.1. 3aedanis na po3pobKy cucmemu a8momMamu3ayii.

Mammna, | [lapamerp, | Ilpumyc- Bun Xapaktep |3aco0du ynpaniHHs|/lonaTkosi
Ne | arperar, Micle THME | aBTOMAaTH- | KOHTPOJIK YH Ta KOHTPOJIIO, YMOBH
yCTaHOBKa | BiA0opy | 3HaueHHH 3auii YIpaBIiHHSA peamnizaii
CUTHAITY napa- YIIPaBISI0YO]L Ji1
MeTpa
_ Ynpas- BB Ha HacocH
1 | Pesepyap PiBeHb 80 % . Cran
JIHHA M1 ta M2
BrniuB Ha KianaH
Temmnepa- Peryumo- o )
420 Cra0Oini3ams rojayi
Typa BaHHA
X0JIOJI0aTeHTY
_ Bino6pa-
JKupHicts
4% Kontpoib JKEHH1, APM ornepartopa
MOJIOKa .
peecTpattis
BB Ha craH
_ B/ Vmpas-
3MmimyBay ) Cran poOOTH JBUTyHa
Bukn JIHHA
M3
BniuB Ha K1anaH
Tpybon- | Temmnepa- Peryuo- - _
2 ) 80 °C Crabunizauis | mojadi rapsa4oi
poBiz Typa BaHHA
BO/IH
BrniuB Ha knanaH
Temmnepa- Peryuto- L _
6 °C Crabunsanis noja4l
Typa BaHHA
X0JIOJI0aTeHTY
3-X X0/10Bi B/ VYmpas- BruuB Ha
) Cran
KJ1arnaHu Bukn JHHA KJlanaHu 5B Ta 5T
ADPK.
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Po3aia 2. Cucrema aBTomMarTu3amii
2.1. O0rpyHTyBaHHSI BUOOPY TeXHIYHMX 3aCO0IB 1JIsi BUMIPIOBAHHS,

BUKOHaBYUX MexaHi3MiB (BM) Ta peryawwuux opraxis (PO)

BuMmiproBaHHsl TeMIiepaTypu MoOJIOKa

Jlyis BUMIpIOBaHHSI TEMIIEpaTypy MOJIOKA MiJ 4ac MPOXOKEHHSI TEXHOJIOTTYHOTO

MPOIIECy TEIUIOBOI 0OPOOKHM MOJIOKa BUKOPUCTOBYIOThCS aaTuriku JUMO 902120/11
(puc. 2.1). [2]

1t

Puc. 2.1. JUMO 902120/11.

KeanighikauitiHa poboma

3wmH. | Apk. Ne dokym. Mionuc |Hama

Po3pob. Cwmayentok C.B. Po3 pO5Ka cucmemu Jlim. ApK. ApKywis

KepigHuk Pomarios M.C. asmomamu3sauii | | 14 22
MeXxHOor02iYHo20 ripouyecy

3ae. kap. | Cmimiox 51.B. mennoeoi 06pobKu Mosioka HYXT 3AK-3-1ck

Cekp. EK lpockypka €.C.




E L

ML

Tun 902120/10

Puc. 2.2. Pozmipu JUMO 902120/11.

l
r
|
_ .
.o -
| T
| | | B |
09
Tun 902120/11

3MH.

ApK.

Ne 0okym.

Mionuc

Adama

KeanigpikauitiHa poboma
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Order specifications: Push-in RTD temperature probe with connection head form B

(1) Basic type

. . R
902120/11 Pysh—m RTD temperature probes ; i ; s Q \
with stepped sheath o L L AN
N L | L
(2) Operating temperature in °C
X 150 -200 to +600 °C
X 402 -50 to +400 °C (standard)
X 415 -50 to +600 °C
(3) Measuring insert
X 1001 1x Pt100 in 3-wire-circuit
X 1003 1x Pt100 in 2-wire circuit
X 1011 1x Pt100 in 4-wire circuit
X 2001 2x Pt100 in 3-wire circuit
X 2003 2x Pt100 in 2-wire circuit
(4) Tolerance class as per DIN EN 60751
X 1 Class B (standard)
X 2 Class A
(5) Sheath diameter D in mm
X 12 @ 12 mm stepped down to 9 mm
(6) Nominal length NL in mm (100<NAE700)
X 180 180 mm, fitting length (EL) 100 to 140 mm
X 270 270 mm, fitting length (EL) 100 to 230 mm
X 290 290 mm, fitting length (EL) 100 to 250 mm
X 350 350 mm, fitting length (EL) 100 to 310 mm
X 410 410 mm, fitting length (EL) 100 to 370 mm
X 500 500 mm, fitting length (EL) 100 to 460 mm
X Specification in plain text (50 mm steps)
(7) Process connection
X 000 without process connection
X 254 Sheath screw-connection G 1/2
(8) Extra codes
X 000 no extra code
X 320 terminal head Form BUZ
X 321 terminal head Form BUZH
X 322 Connection head form BBK
X 330 1x analog transmitter, 4 to 20 mA output, data sheet 70.7030
X 331 1x transmitter programmable output 4 to 20 mA/20 to 4 mA , data sheet 70.7010
X 333 1x analog transmitter, 0 to 10V output, data sheet 70.7030
X 334 2x analog transmitters, 4 to 20 mA output, data sheet 70.7030
X 335 2x transmitter programmable output 4 to 20 mA/20 to 4 mA |, data sheet 70.7010
X 337 2x analog transmitters, 0 to 10V output, data sheet 70.7030
X 859 1x Wtrans B programmable head transducer with radio transmission, data sheet 70.7060
(1) @2 3) @ (5) ) U] ®)
Order code | - | - | ] - | &) - | /| |
Order example 902120/11 - 402 - 1001 - 1 - 12 - 410 - 000 / 000
Puc. 2.3. Cneuudikaris JUMO 902120/11.
ADPK.

KeanigpikauitiHa poboma
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EnexTponnHeBMaTHYHMI EPeTBOPIOBAY

JIng  ynpaBimiHHA MHEBMATUYHUMH — KJIAMaHAMH  IJ 49ac  MPOXOJHKCHHS
TEXHOJIOTTYHOTO opolecy  TerioBoi  0OpoOKH MOJIOKa  BHUKOPHUCTAHO

enekTponueBmaTyuHi nepersoproBaul ASCO NUMATICS SentronicLP (puc. 2.4). [3]

Puc. 2.4. ASCO NUMATICS SentronicLP.

ApPK.

KearnigbikauitiHa poboma 17
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CONNECTOR PINNING / CABLE WIRING

pin description 5-wire cable (2m) a};‘;ﬁ%"nﬁ:a
4‘ 1 24V voltage supply brown brown
2 Analog setpoint input white white
3 Supply ground blue green
Analog ground * yellow
2 3 4 Analog output {feedback) black pink
! ) i 5 Digital output {pressure switch) grey grey
View from soldering side Body EMC shield shield shield

# A 6-wire cable with separate analog ground is used for cable lengths over 2 m to set off the
voltage drop for the setpoint.
T Analog input when using cascade control

CONNECTOR PINNING / 2BIT - SETPOINT

pin description

4

24V voltage supply
Input signal 1 (LSB)

Supply ground
Input signal 2 (M5B)
unused

oW | =

Puc. 2.5. Cxema xouraktiB ASCO NUMATICS SentronicLP.

CATALOGUENUMBER G 617 A C S | O | XXX PP
Thread connection —T L Pressure range  Max. inlet pressure
G =180 228 03 =3 bar 5 bar
8=NPT 06 =6 bar 8 bar
Product Series 10 = 10 bar 10 bar
617 Options
Revision letter ADO = Standard
A = initial release
Size Input / Display with operating butions
0 = Flange + pressure hold (DM4) 0 = Standard n.c. + Display
4 = G1/4 Inline + pressurs hold (DN4) 1 = Standard n.c. )

. 2 = Analog IN + Display
Setpoint 3 - Analog IN
0=0-10v =nnaog W

8 = Digital IN + Display
1=0-20mA 9 = Digital IN
2 =4-20mA
5 = 2 Bit, 4 pressure select Output
Feedback Type 0=NC
0 =010V 1 = Digital OUT
1=0-20mA
2 =4-20mA

Puc. 2.6. Cnemndikamis ASCO NUMATICS SentronicL.P.

ADPK.

KeanigpikauitiHa poboma 18
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GENERAL
Fluids

Max. allowable pressure (MAFP)
Pressure range

Fluid temperature

Ambient temperature

Flow (Qv at 6 bar)

Setpoint

Hysteresis

Linearity

Repeatability

Minimum setpoint
Minimum outlet pressure
Failsafe behaviour

CONSTRUCTION
Body

Internal parts
Seals

Air or neutral gas filtered at 50 pm, without conden-
sate, lubricated or unlubricated, class 5 according to
150 8573-1:2010 [7:4:4]

At least 1 bar above the maximum outlet pressure
0-3 bar, 0-6 bar, 0-10 bar

0°C to +60°C

0°C to +50°C

470 NI/min

0-10V (Impedance 100 k()

0-20mA /4 -20 mA (Impedance 250 Q)

1% of span

1% of span

1% of span

100 mV (0,2 mA/4,2mA) with shutoff function

1% of span

Pressure hold on loss of power, without control

Aluminium
POM (polyacetal)
NBR (nitrile)

ELECTRICAL CHARACTERISTICS

nominal diameter DN stabllised max. power max. current Insulation degree of
(mm) voltage (W) (mA) class protection electrical connection
38W 5-pin M12 connecior
4 24vVDC {(<1W compensate) 160 H 1P €5 {to be ordered separately)
SPECIFICATIONS
o o flow
port orifice DN (mm) K,~coefficlent (Nm3h) at 6 bar (Ni/min)
G1/4 4 0,43 470

Puc. 2.7. Texniuni xapakrepuctuku ASCO NUMATICS SentronicLP.

4..20 mA

20...100 kMNa

CTuCcHyTE
NoBITPA

: I Bukng B
k] atmocdepy

ASCO Sentronic LP

Puc. 2.8. Cnoci6 Bukopuctanus ASCO NUMATICS SentronicLP.

ApPK.

3MH.

ApK. Ne dokym.
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[lim yac MpPOXO/KEHHS TEXHOJOTIYHOrO IMPOIeCy TEIIOBOI OOpPOOKH MOJIOKa

IIneBMaTHYHUH KJIanaH

BUKOpHCTaHi mHeBMaTHyHi Kinamaan Dwyer Hi-Flow (puc. 2.9). [4]

-~
-
-
-

Puc. 2.9. Dwyer Hi-Flow.

3MH.

ApK.

Ne 0okym.

Mionuc

Adama

KearnigbikauitiHa poboma
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MODEL CHART - 2ZWAY SIMPLIFIED SELECTION GUIDE WITH STANDARD PRODUCTS

Max USP Max USP
Pi Cv |Bod Air Tu Open 5i [Dar] A C Air-To-Close si [bar B C
Sigg 100% Matgﬁal Maodel P &1&.2;’-1.0] in [mim] in [mim] Model g-1gtif]2‘l-1.ﬂ] in [mm] in [mm]
12" |6.45 |Bronze |2000WA32-230|250[17.2] 19-3/14[501.7] | 7-34[196.9] | 2000WA32-220 | 250 [17.2 18-7M116 [468.3] | 7-2/4 [196.9]
12" |6.45 |316 S5 |2000vA42-230| 300 [20. 19-3/4 [501. ? 7-3i4 196.9] 2000VA42-220 | 300 [20.7 18-7H16 4683 7-34 1969
4™ [10.75|Bronze |2001VA32-230|250 [17.2 19-3/4 [501.7 7-34 [196.9] | 2001VA32-220 | 250 [17 2 18-7M16 [468. 3] | 7-3/4 [196.9
34" [10.75|Bronze |2001VA32-231|250 [17.2] 20-3/8[517.5] | 10-5/8 [269.9] | 2001VA32-221 | 250 [17 .2 19-1/8 [485.38] |10-5/8 [259 ]|
34" (10751316 S5 | 2001VA42-230 | 285 [19. 19-3/4 l5l:l1.?‘ 7-34 [196.9] | 2001VA42-220 | 300 [20.7 18—?!164{458.3] 7-34 b
4" [10.75]316 85 |2001VA42-231 | 300 [20. 20-3/8 [517.5 10-5/2 [269.9] | 2001VA42-221 | 200 [20.7 19-1/28 [485.8] | 10-5/ [269 ]|
1 17.42 |Bronze |2002VA32-230 (166 [11.4] 20-3116 [612.8] | 7-3/4 [196.9] | 2002VA32-220 | 192 [13.2 18-7/8 [479.4] | 7-3/4 [196.9]
1" 17.42 |Bronze |2002VA32-231|250 1?_2] 20-134'15%528.6] 10-5/8 [269.9] | 2002VA32-221 | 250 [17 .2 Q-DHEFQE_Q] 10- 5!8{259_9]
1 17.42|316 85 | 2002VA42-230 | 166 [11.4 20-316 [612.8] | 7-3/4 [196.9] | 2002VA42-220 | 192 [13.2 1&?!8[ 79.4] | 7-3/4 [196.9]
17 17.42 1316 85 |2002vA42-231 | 300 [20.7] 20-1316 [528.6] | 10-5/8 [269.9] | 2002VA42-221 | 300 [20.7 19-9M16 [495.9] | 10-5/8 [269.9]
1-1/47(25.30 | Bronze |2003VA32-230 |58 6_% 20-5/16 5159 ? 3!4 196.9] | 2003VA32-220 (115 ?.9% 19[482.EE ?—3!4&196 95
1-1/47(25.30 | Bronze | 2003VA32-231 | 245 [16.9] 20-15M16 [531. [269.9] | 2003VA32-221 | 250 [17.2] 18-1116 [500.1] | 10-5/5 [268.5]
1-1/47(25.30 | Bronze |2003VA32-233 (250 [17.2] 25-13/32 [645. 3] 13 -3/8 [339.7] | 2003VA32-223 | 250 [17.2] 2318 [587.4] | 13-38[339.7]
1-1/47(25.30|1 316 S5 | 2003VA42-230 |98 [6.8 20-5/16 5159 ? 3!4 196.9] | 2003VA42-220 (115 ?.9]? 19[482.EE 7-3/4 96.95
1-1/47(25.30| 316 S5 | 2003VA42-231 | 245 [17.0] 20-15M6 [531. [269.5] | 2003VA42-221 | 300 [20.7] 18-11/16 [500.1] | 10-5/5 [268 8]
1-1/47(25.30| 316 S5 | 2003VA42-233 | 300 [20.7] 2513132 [645 3] 13 -3/8 [339.7] | 2003VA42-223 3EI{] [20.7] 23—1!8[58? 4] 13-3/8 [338.7]
1-1/27(32.10| Bronze |2004VA32-230 5544.5‘? 20—11!16!]]:525 5] ? 3#4 196.9] |2004VA32-220 |5 é é é %] 7-3/4 E-.Elb
1-1/27(32.10 | Bronze |2004VA32-231 | 165 [11.6] [269.5] | 2004VA32-221 | 235 [16.2] 20—1!1 [508. 10-5/5 [268 9]
1-1/27(32.10 | Bronze |2004VA32-233 (250 [17.2] 25-254'32 [654. B] 13 -3/8 [339.7] | 2004VA32-223 | 250 [17 2] 23—1!2[595 9] [13-3/5[338.7]
1-1/27(32.10| 316 S5 | 2004VA42-230 | 55 [4.5 20—11!16&525.5] 7- 3!4 196.9] | 2004VA42-220 BEIgS.E 19-3/8 [492 1 7-34 ElEn.El!3
1-1/27(32.101316 85 | 2004VA42-231 | 165 [11.6] 21-5/16 [541.3] [269.9] | 2004VA42-221 | 235 [16. 201M6[500.6] | 10-5/5 [269.4]
1-1/27(32.10|1316 85 | 2004VA42-233 | 300 [20.7] 25-25/32 [654 8] 13 3/8 [339.7] | 2004VA42-223 | 300 [20.7] 23172 [596.9] | 13-3/8 339?]
2 50.30|Bronze |2005VA32-230 |31 [21] 20—154'15%531 8] ? 3I4 196.9] | 2005VA32-220 44{;3.0 19—5I8é493.55 7-3/4 b
27 50.30 | Bronze |2005VA32-231 |35 [6.1 21-9/16 [ 4??] [269.9] | 2005VA32-221 | 140 [9. 20-5M6 [515.49] | 10-5) [269.]
27 50.30 | Bronze |2005WA32-233 (175 [12.1] 26-1/32 [661.2] 133-’8[339.?] 2005VA32-223 | 250 [17.2] 23-3/4[603.3] | 13-3/8[339.7]
2" h0.30 316 85 |2005VA42-230 | 31 1] 20-15M6 [531.8] | 7-3/4 [196.9] | 2005VA42-220 44{;3.0 19—5!8&498.55 7-3/4 [196.9
2" 50.30|316 55 |2005VA42-231 |85 [6 21-9/16 [547.7] | 10-5/8 [269.9] | 2005VA42-221 | 140 [9. 20-5M6 [515.9] | 10-5/8 [269.
2" 50.30|316 85 |2005VA42-233 (175 [12.1] 26-1/32 [661.2] | 13-3/8 [339.7] | 2005VA42-223 | 272 [18.8] 23-3/4[606.3] | 13-3/8[339.7]

Puc. 2.10. Po3mipu knananiB Dwyer Hi-Flow.

HI-FLOW™ CONTROL VALVES |
ﬂlnhﬂvalvgs, |deal for Steam and Water Flow Control, 1/2"to 2-1/2" Sizes, 2-Way or 3-Way

2-way with positioner

2-way with air-to-close actuator

2-way with air-to-open actuator

Puc. 2.11. Buau knamanis Dwyer Hi-Flow.
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BumiproBaHHs KMPHOCTI MOJIOKA B pe3epByapi

[Ipy BuU3HAuUEHHI XUPHOCTI MOJIOKA B pe3epByapi IMijJ Yac TEXHOJOTTYHOTO
MPOLIECY TEIIOBOI 0OPOOKH MOJIOKA BUKOPUCTOBYIOThCSA JaT4UK MYTHOCTI SATRON

VOM (puc. 2.12).

Puc. 2.12. SATRON VOM.

ApPK.
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. @48

Ontuynuit gatuuk MyTtHOCcTi SATRON VOM (dyHKIIOHYE 32 TPUHIIUIIOM

1 23

Sensor head

Bow o e

Puc. 2.13. Ilpunmun podotu natunka SATRON VOM.

LED

240

Reference detector ‘ .

Turbidity detector

| ]
PT100 Temperature probe vl

Milk = 100% = 20mA

@@@]

GIA

sl ENIE

Puc. 2.14. Po3mipu SATRON VOM.

Puc. 2.15. Cnoci0 scranoBienas SATRON VOM.

Water = 0% = 4.0mA

3BOPOTHOT'O PO3CIFOBAaHHS 3a JIOTMIOMOI'OK) BHKOPUCTAHHS CBITJIOMIOAHOI TEXHOJIOTIT

(puc. 2.13). [5]
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Puc. 2.16. Criocio BcranoBienas SATRON VOM.

KearnigbikauitiHa poboma
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TECHNICAL SPECIFICATIONS

Measuring range
0...300 O0ONTU equivalent

Calibration

The transmitter is factory calibrated at
4mA = water, 20mA = 2% fat cow milk,
freely adjustable with pushbuttons or
Hart® modem.

Damping
Time constant adjustable 0.01 to 60 s.

Repeatability
0.1% from maximum span.

Response time
0.1s (with less than 0.1s damping)

Accuracy

0...1 000 NTU 0.25% +50 NTU offset
1 000....10 000 NTU 1%

10 000...300 000 NTU 5%

Unit selection
%, NTU, FNU, FTU, mg/L, g/dm3, PPM

Housing with display code N:
Housing: AlSI303/316, Seals: Nitrile-
rubber and Viton®,

Nameplates: Polyester

Housing without display code H:
Housing: AlSI303/316, Seals: Viton®
and NBR.

Nameplates: Polyester

Connection hose between sensing
element and housing code L:

PVC signal cable or hose protected with
PTFE/AISI316 braiding

Nameplates: Polyester

Electrical connections
Housing without display code H:
1x M12 plug connector

Housing with display, code N:
2x M12 plug connector

I/O-connections
Current output1 Turbidity active
Range (Namur NE 043) 3.5...23 mA

Process connections

- With G1 connecting thread
- Tri-Clamp 25/38 and 40/51
- Tuchenhangen Type "N"

- 1" retractable "B1"

Protection class: IP66, IP67 and IP68
See Selection chart.

Weight

Housing without (H): 09kg
Housing with Display (N): 1.3 kg
Remote Housing (L): 2.5kg
Remote sensor (R): 2.5kg

Min. load using HART®-communication
250 Q

Output signal according to NAMUR
NEO043 Signal Level for the failure infor-
mation of Digital Transmitters.

3.9mA
Normal Under-range limit

20.5mA
Normal Over-range limit

| l'ﬂll!1 ‘ | 4..20 mA Normal Operating Range | | |m1

 POS— Diagnostic Fault Range
3.7mA

22ma

Temperature limits Maximum load 600 Q ow Alarm it
Ambient: -30 to +80 °C (-22..176°F) Factory setting 4..20 mA
Process N type: -5 to +100 °C 23 .212°F)
(120 °C for 10min) (248°F) Switch outputs (up to 3 available)
Process H type: -5 to +140 °C (23 .284'r)  solid state relay, grounding contact
(160 °C for 30 min) (320°F) Maximum voltage 3BV
Shipping & storage: -40 to +80 °C Maximum current 50 mA
(40 .. 176°F) Maximum leakage current 10 pA
Display operating range: 0 to +50 °C
(Does not affect operation of the trans-  Switch inputs (up to 3 available
mitter) NC (no connection) OFF
0.2V ON
Output 3-wire (3W), 4-20 mA namur nesz  Minimum values for switch in use
Voltage 16V
Supply voltage Current 4 mA
Nominal 24 VDC, (21,6 - 27,6V) 200mA  Leakage current 1mA
Humidity limits  0-100 % RH Current output2
Internal power supply
Pressure class: Current output 2 has same ground as
- PN40 binary 10
- Test pressure -1 to 250 bar (-14,5 to Maximum load 400 Q
3625,94 PSI) Range 3.5..23 mA
Factory setting 4..20 mA
EMC directive 2014/30/EC External power supply
-EN 61326-1:2013 Current output 2 is galvanically isolated
CONSTRUCTION Maximum supply voltage 35 VDC
Materials: Range 3.5..23 mA
Sensing element: AISI316L, PEEK, Factory setting 4..20 mA
Duplex (EN. 1.4462), Hast. C276/C22, Maximum isolation voltage 100 VDC
or Titanium Gr2.
Surface quality: Polished Ra <0,8um
Lens: Sapphire or Spinel ceramic
Puc. 2.17. Texuiuni xapakrepuctukn SATRON VOM.
ApPK.
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SATRON VOM Turbidity and solids sensor for food and Biopharma
Selection Chart

Adjustability Span, min Span, max
VOM 0..1000 NTU 0...300 000 NTU
Process temperature limits N Normal version -5...+100 °C (23 ..212°F) (120 °C (248°F) for 10 minutes)
H High temperature -5...+140 °C (23 ...284°F) (160 °C (320°F) for 30 minutes)
Output ] 4-20mA DC/HART® for 50Hz (Europe)
J 4-20mA DC/HART® for 60Hz (USA / Japan)
Material of Body Lens Seal 3A 18-03
wetted parts 2 AISI316L 2  Sapphire 1 EPDM Class 11
3 Hast. C 276 4  Spinel 2 FPM (Viton®) Class 1
6 Titanium Gr2 3 FFPM (Kalrez®) Class I
8 Duplex (EN 1.4462) 4 PTFE (Teflon)
9 Peek
Housing type B Housing with display and pushbuttons, 1TmA output.
N Housing with display and pushbuttons, 2mA outputs, 3 bin in/outputs
H Housing with, no display,
- Remote electronics housing with display
Probe type 0 No remote probe
R Remote measuring probe (not available with L housing), IP68
Connectiontype T M12, IP67
\") PG9 (always with L housing), IP66

Cable Material 0 No, L or R selected
2 AlSI316L braided PTFE hose.
4 PVC cable (std.)

Cable length 0 NolL, R option selected
2 10MPVC 315MPVC.
Extension 10M PVC cable available.

Light source 6 640nm 7 880nm 9 IR+

Process connections

G1 Standard G1A thread + Oring

TA  Tri-Clover 25/38 (1ISO 2852)

TB  Tri-Clover 40/51 (1ISO 2852)

TN  Tuchenhagen "N" type DN50

H1 Fixed mounting tube, (see H1 picture)

HX  Fixed mounting tube, (specify length)

B1 G1A ball valve insertion. Extension 19cm diameter @ 24mm
BX  G1Aball valve insertion. Extension on request

I O s LI

Documentation
Calibration certificate AE  English [
Installation and operating instructions IE English IF Finnish FR French |
Material certificates

0 No material certificate

MC1 Raw material certificate without appendices, in accordance with SFS-EN 10204-2.1 (DIN 50049-2.1) standard
MC2 Raw material certificate for wetted parts, in accordance with SFS-EN 10204-2.2 (DIN 50049-2.2) standard

MC3 Raw material certificate for wetted parts, in accordance with SFS-EN 10204-3.1 B (DIN 50049-3.1 B) standard

Puc. 2.18. Cneuudikarris 3amoBiienHs SATRON VOM.

ApPK.
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BumiproBanHsi piBHSI MOJIOKA B pe3epByapi
BusnaueHHs piBHS IMij] Yac TEXHOJIOTIYHOTO IMPOIIECY TEIUIOBOI 0OPOOKH MOJIOKA

BUKOHY€TbCA pagapHuM piBHemipom E+H Micropilot FMRS50 puc. 2.19.

Puc. 2.19. E+H Micropilot FMR50.

ApPK.
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E+H Micropilot FMR50 Bu3Hauae BifCTaHb BIiJ JaTyuka A0 TOBEPXHI
cepenoBuia. Curanu Bij pagapa E+H Micropilot FMRS50 BumyckaroThcsi aHTEHOIO,
BOHH B1I0MBAaIOTHCS BiJl MOBEPXHI CEPEOBHINLA 1 MICHA BIIOUTTS 3HOBY IPUNMAIOTHCS
anteHoro E+H Micropilot FMRS50.

Curnanm, 0O TNPUAMAIOTBCS AHTEHOK TMEPEAaloThCI B MIKPOIPOIIECOD
MepeTBOPIOBAYA aTuuKa JijIsl BU3HAYCHHS PiBHS B pe3epByapi L, puc. 2.20:

L=E-D
D=c-t/2,

L — piBeHb piIuHU B pe3epByapi;

D — BijicTanb BiJ JaTYMKA 10 TOBEPXHI CEPEAOBUIIIA;

E — BincTanp Big TOHY pe3epByapa 10 1aT4uKa;

C — IMIBUAKICTB CBITJA;

t — 9acoM IPUIHATTS BIAOUTOTO CUTHATY. [6]

- 2L

i 100%

g

R — KOHTpOIBEHA TOYKA BIMIPHOBaHHA (HIDKHII Kpall (praHIa abo Hapi3HOTO CIOMYVISHHA);
E — kaniOpyBaHHSA IOPOKHBEOTO pe3epByapa (= HyJlIBOBIHII pPiBeHE);

F — KanidpypaHHA [IOBHOT'O pe3epByapa (= Jiana3oH);
D — BIMipfAHA BiIICTaHB;
L —pieess (L =E - D).
Puc. 2.20. Ilpunmun podotu E+H Micropilot FMRS50.

ADPK.

KeanigpikauitiHa poboma 78

3mH. | Apk. Ne 0okym. Midnuc |dama




Puc. 2.21. Ilpunuun montaxy E+H Micropilot FMRS50.

{T A
12 |
100% i
- haEma AL

0%—— Y~ \"ﬁﬁr/ L

Puc. 2.22. Ilpunuun BuznaueHHs pisas E+H Micropilot FMR50.

KeanigpikauitiHa poboma

3mH. | Apk. Ne 0okym. Midnuc |dama

ADPK.

29




3-X X00Bi KJIaNaHHU
[1ix yac TEXHOJIOTIYHOTO MPOIECY TEIIOBOI OOPOOKH MOJIOKA ISl PETYJIFOBAHHS

MOTOKY MOJIOKA YA MHUIOYOTO 3ac00y BUKOPHCTOBYIOTHCS 3-X XOOBI KjiamaHu Dwyer
Hi-Flow (puc. 2.23). [4]

-
-
-
=

Puc. 2.23. Dwyer Hi-Flow.

ADPK.
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HI-FLOW™ CONTROL VALVES

3-Way Standard Products for Mixing or Diverting

o f
R

PR
|~ AR

D
[PORT L CLOSED]

C
B
L
A
DIMENSIONS
Pipe Size | B in [mm] Cin[mm] |Din [mm]
142 2-9/16 [65.1] | 2-3/16 [55.6] | 4-1/8 [104.8]
34 2-9/16 [65.1] | 2-3/16 [55.6] | 4-1/8 [104.8]
g 3[76.2] 2-T/M16 [61.9]| 4 [101.6]
1-1/4" 3-3M16[81.0] |2-1/2[635] |3-3/4[853]
1-1 3-3/4 [85.3] 2-3/4[69.9] |3-11H16[93.7]
P 3-15/16 [100.0] | 3-3/16 [81.0] | 3-1116 [83.7]

Puc. 2.24. bynosa Dwyer Hi-Flow.

MODEL CHART - HI-FLOW™ CONTROL VALVES, 3-WAY SIMPLIFIED SELECTION
GUIDE WITH STANDARD PRODUCTS
Pipe |Cv Body USP[5] E F
Size | 100% | Material | Model psi [bar] | in [mm] in [mm]
1127 645 (Bronze |3J000WAS2-220 | 250 [17.2] | 15116 [458.8] | 7-3/4 [196.9]
127 |6.45 |316 55 |3000WA42-220 | 300 [20.7] |18-116 [458.8] |7-3/4 [196.9]
34 10.75 [Bronze | 3001WA32-220 | 250 [17.2] | 15116 [458.8] | 7-3/4 [186.9]
17 17.42 [Bronze |3002WA32-220 | 200 [13.8] |15-5M16 [465.1] | 7-3/4 [186.9]
17 17.42 [Bronze | 3002WA32-221 | 250 [17.2] |19 [432.6] 10-5/3 [269.9]
17 17.42 (316 85 | S002WA42-220 | 200 [13.8] | 15-5M16 [465.1] | 7-3/4 [196.9]
17 17.42 (316 S5 | S002WA42-221 | 300 [20.7] |19 [482.6] 10-5/3 [269.9]
1-1/47 12530 | Bronze |3003WA32-220 | 120 [5.4] 18-3/8 [466.7] 7-3/4 [196.9]
1-1/47 |25.30 | Bronze |3003WAS32-221 | 250 [17.2] | 19116 [484.2] [10-5/2 [260.9]
1-1/27 |32.10 | Bronze | 3004WAS2-220 | 20 [5.6] 18-5/8 [473.1] 7-3/4 [196.9]
1-1/2" |32.10 | Bronze |3004WA32-221 | 200 [13.8] |19-5/65 [490.5] |10-5/8 [269.9]
1-1/27 |32.10 | Bronze |3004WA32-223 | 250 [17.2] |21-3/8 [042.9] 13-3/8 [338.7]
1-127 3240|316 85 | 3004WA42-220 | 30 [5.5] 18-5/8 [473.1] T-3/4 [196.9]
1-1/27 3210|316 85 | 3004WA42-221 | 200 [13.8] |19-5M16 [490.5] |10-5/2 [265.9]
1-1/27 13210 | 316 55 | 3004WA42-223 | 300 [20.7] | 21-3/8 [642.9] 13-3/3 [339.7]
27 50.30 (Bronze |3005WAS32-220 | 45 [3.1] 19-116 [484.2] [7-3/4 [196.9]
27 50.30 (Bronze |3005WA32-221 | 100 [6.9] 19-3/4 [501.7] 10-5/8 [269.9]
27 50.30 (Bronze | J005WAS2-223 | 175 [12.1] | 211316 [5584.0] | 13-3/2 [338.7]
27 50.30 (316 5SS | J005WA42-220 |45 [3.1] 19-1/16 [484.2] |7-3/4[186.9]
27 5030 (316 85 | 3005WA42-221 | 100 [6.9] 19-3/4 [501.7] 10-5/3 [269.9]
27 5030 (316 85 | 3005WA42-223 | 175 [12.1] | 211216 [554.0] | 13-3/8 [338.7)
Puc. 2.25. Po3mipu Dwyer Hi-Flow.
ADPK.
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2.2. Cxema aBToMaTu3amii

Ha ¢ynkuionanpHili cxemi aBTOMaTu3alii TEXHOJOTIYHOTO MPOLECY TETIOBOi
00poOKHM MOJIOKa 300pa)K€HO MPOLIECH KOHTPOJIIO Ta PEryJIOBAHHS TEXHOJOTIYHUX

napameTpiB, 1110 OMKMCaHI HIDKYE.

KoHTponb KUPHOCTI MOJIOKa B pe3epByapl BHU3HAUYAETHCS JATYUKOM MYTHOCTI

(mos. 5a).

BumiproBanHs TemmepaTypu MOJOKa BinOyBaeTbcs naTuukamu (mo3. la—3a).
PerymoBanHs TemmepaTypu macTepusallii, 0XOJIO[UKEHHS Ta MiATPUMKa TeMIlepaTypu
OXOJIOJDKEHHSI B pe3epByapi BUKOHYEThCS MHEBMATUYHUMU KianaHamu (1mMo3. 1B—2B)
nojiayl rapsiuoi BOAM Ta XOJIOAOAreHTY, K1 YIPABIAIOTHCS €JIEKTPOMHEBMATHYHUMU

nepeTBoproBadamu (1o3. 16-30).

BumiproBanHs piBHS MoOJOKa B pe3epByapl BiOyBaeThbCs YIbTPa3ByKOBUM
piBHeMipoM (mo3. 4a). PerymioBanHs piBHS 3A1MCHIOETbCA Hacocamu (1mo3. M1-M2),

SIKUMHM YTIPaBJISIIOTh MarHiTHI myckadi (1mo3. KM1-KM2).

VYrpaBniHHS THEBMATHYHUMH 3-X XOJOBUMH KiamaHamu (mo3. 6B—6T), o
VOPaBJISIIOTH  IOTOKOM ~ MOJIOKA YW  MHUIOYOTO  PO3YMHY  3JIIHCHIOIOTH

€JIEKTPOITHEBMATHUH1 TIEpeTBOproBayi (1mo3. 6a—60).

VYmpaBninHsg ABUTYHOM 3MminryBada (mo3. M3) B pesepByapi BiZOyBaeThCs 3a

JIOTIOMOTO0 Mar”iTHOTO Iyckaya (1mo3. KM3).

3MH.

ApK.

Ne 0okym.

Mionuc

Adama

KeanigpikauitiHa poboma
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2.3. Cneundikanisi 3ac00iB aBTroMaTu3auii

Tabnuys 2.1. Cneyugixayis 3acobie asmomamusauyii.

Micue
Ne nos. ) _
Ne BB HaiimenyBaHHS 1 TeXHIYHA Tum, K-
3a CXe-
n/m LU XapaKTepHCTHKA BHPOOY Mapka cTh | BupoGHuk
MO0
1 2 3 - 5 6 7
Tepmometp omopy Pt100 3
p. ) R _ 902120/11-
la, YHI()IKOBaHMM BUXI1JHHUM
1o 402-1001- JUMO,
1 2a, _ curnanoMm 4-20MA, Harpyra 3 _
MICITIO _ 12-410- Himeuunna
3a xuBneHHs 24 B DC, miamazon
_ 254/331
BUMiproBaHb -50...+400 °C
[TepetBoproBau
eJICKTPOITHEBMAaTUUHHIH 115
10, [IEPETBOPEHHS aHAJIOTOBOTO SentronicLP ASCO
2 26, Ha IIUTI | CHUTHAJly NOCTiiHOTO cTpymy: 4- | G617A4220 | 3 | Numatics,
36 20 MA B yHi(iKOBaHHI 0A0003 Ipnannis
nHeBMaTuuHui currain 20-100
KIla. Uxusn.=24 V.
Dwyer Hi-
1B, CB
1o [THeBMaTHuyHUN K1anad Pxus. = Flow
3 2B, _ 3 Anbrepa,
MICIIIO 140 Ila, PBux. = 20-100 xIIa. 2005V A42-
3B M. KuiB
230
ADPK.
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lIpoooeowcerns mabauyi 2.1

I 2 3 4 5 6 7
Pajapuuit piBHemip 3 Endress+
Hi(pIKOBaHUM BUXITHUM
1o ymid Micropilot Hauser,
4 4a . curaaiaom 4-20 MA, Hanpyra 1 -
MICITFO _ FMRS50 [Izeitia-
xuBnenns 24 B DC, mianasox i
BUMiproBaHb 0...30 M
JlaT4uK MyTHOCTI, /liana3oH
BuMiptoBanb 0-100 %, T, SATRON
1o
5 5a . YHi(piKOBaHWii BUXIJIHUI1 CUTHAT | | Instruments,
MICITHO VOM ] )
4-20MA, Hanpyra KuBjeHHs 24 OiamsH s
B DC
[lepetBoproBau
€JIEKTPOITHEBMaTHYHUN JUIS
¢ [IEePEeTBOPEHHS AUCKPETHOIO SentronicLPG ASCO
a, Ha :
6 ) curnany: 0-24 V B 617A45200A0 | 2 | Numatics,
60 HIUTI o .
yHI(pIKOBaHH THEBMAaTHYHUH 003 [pnanis
curnan 20-100 KIla.
Uxusin.=24 V.
Dwyer Hi-
3-X XO10BUii THEBMaTHUHUI ¥ CB
6B, o Flow
7 _ knanal Pxus. = 140 k[1a, PBux. 2 | AJbTepa,
6r MICILIFO 3005WA42- .
=20-100 kITa. M. KiiB
220
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Ilpooosoicenns mabauyi 2.1

1 2 3 4 5 6 7
KM, EnextpomarsitHe pene, 3 ) CB
1o Carlo Gavazzi
8 | KM2, _ KOHTaKTH, Hanpyra makc. 400 B 3 | «AJsbTepay
MICIIFO ) RZ3A60D40P .
KM3 AC, ctpym KomyTanii 40 A M. Kuis
Hacoc 3 Tppox¢azHum
Hacoc-
M1, 1o ACHHXPOHHHMM [IBUTYHOM, Grundfos TP
9 _ _ 2 MoHTax
M2 MICLIIO MOTYKHICTE 2.2 KBT, Hanpyra 80-140/2
M. Kuis
xusieHHs 380B.
000
Tproxda3zuuii acCHHXPOHHU
no ) "Cucre-
10 M3 _ JBUT'YH, IIOTYXKHICTb 3 KBT, AHNP80A4 1
MICIIFO Makc"
Hanpyra xusieHHa 380B
M. Kuis
ADPK.
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Po3zain 3. [IpoekTHE KOMIIOHYBAHHSI IPOMMCJIOBOIO JIOTIYHOT0 KOHTpOJIepa

(IIVIK) Ta cxeMH NiAKJIIOYeHHS

3.1. IIpo€KTHEe KOMIIOHYBAaHHS MPOMHUCJIOBOIO JOTiYHOro kKouTpoJiepa (IIJIK)

B cucremi aBTOoMatm3aiili TEXHOJOTIYHOTO MPOIECY TEIIOBOT 0OPOOKH MOJOKa

Bukopuctano [1JIK Schneider Electric M340.

Bukopucrani moaym IIJIK Schneider Electric M340 nns aBTomaru3aiii

TEXHOJIOTIYHOTO TPOIECY TEIIOBOI OOpOoOKM MOJOKa BKaszaHi B Tabiuii 3.1 Ta ix

KOMIIOHYBAaHHA BKa3aHO Ha puc. 3.1.

Taomuya 3.1. Buxopucmadi mooviai oa TIVIRK M340.

Mogym eeogy/BHEOTY
IlpumiTEa

HaifiMenyeauHT KimekicTs

BMX P34 2020 1 IIpouecop

BN CPS 2000 1 Bnox xmeneuHa
BN AMI 0810 1 8 aHAToroBEHX EXOIIE
BMW3 AMO 0802 1 £ AHATOrOBHX BHXOIIE
BN DDO 1602 1 16 AHCKpeTHHX BHXOIIE

B P34 2020 0250 v|

O

Puc. 3.1. KomnonyBanns moayJis [TJIK M340.

KeanighikauitiHa poboma
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3.2. 3araapHa cxeMma miakjaouYeHHsa 1aT4yukiB Ta BM no IIVIK

[TpuHLMIIOBA €JEKTpUYHA CXeMa aBTOMATHYHOTO PETYJIOBAHHS TEXHOJIOTTYHOTO

poliecy TerIoBoi 00POOKH MOJIOKA BKJIFOYAE TaKl €JIEMEHTH:

— QF1-QF3 — aB0X MOJIOCHI BUMHKAY1 3 3aXHUCTOM BiJ] KOPOTKOTO 3aMUKaHHS,
— BXI1-bX2 — Gnoku xuBnenns Ha 24 B nocriitnoi Hanpyru OBEH BII-60b-
J14-24.
B npuHOMMOBI  eNeKTpUUYHIA ~ CcXeMi ~ aBTOMATHYHOTO  PEryJIIOBaHHS
TEXHOJIOTIYHOTO TMPOIeCY TEeIJIOBOI OOpOOKM MOJIOKa 3ajisHa Taka HyMepallis

IIPOBITHUKIB:

— 800-809 — npoBiAHUKY 3 3MIHHOIO Hanpyroo: ~220 B;

— 900-903 — mpoBiAHUKH 3 MTOCTIMHOI HAMpyTror: =24 B;

— 100-104 — npoBiAHUKY BUMIPIOBATbHUX CUTHAMIB: 4-20 MA;

— 200-210 — mpoBiIHUKM CUTHAJIB peryJoBaHHs 1 ynpasiinusa: =24 B ta 4-20
MA;

— 0800 — mpoBimHUK 3 CUTHAIOM MTHEeBMaTH4HOTO *)uBNeHHs: 140 kIla;

— 02000204 — npoOBIAHUKHM 3 CUTHAJIOM IMHEBMAaTUYHOTrO yrpasiiHHS: 20—100

klla.

ADPK.
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3.3. Po3miupeni cxemu miIKJII04YeHHS VISl OKPEMOI0 KOHTYPY

KonTyp pery/iloBaHHsI TeMIepaTypH nmacrepu3aiii

2

3 KOMEbH

I
J‘-.-!

b
3&3@@%3@ Q—X

I

5 KOme/ g

7

SMotier noaHasEHHT:

7 = [lacmenuzauy uHo~oXomoax Yoo/ isHa

LomaHobka
Boda cqpa+a

ey

Boda menaa

m

b pesepbyaqp
e
72
f
2
I_I 23
S
& e
. P
“%§ Ty
=
S 7
A |
N - |
2 [
Gi— i
B !
- |
[ :
)
A

Puc. 3.2. Cxema aBToMatu3ailii KOHTYpY peryJiloBaHHs TeMIlepaTypy MacTepu3allii.

3mH. | Apk. Ne dokym. Mionuc |Adama
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Puc. 3.3. Cxema miaxnroueraas JUMO 902120/11 no BMX AMI 0810.
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Puc. 3.4. Cxema miakmouennss Dwyer Hi-Flow no BMX AMO 0802.

ApPK.

KearnigbikauitiHa poboma
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~220B

BMX AMI 0810

lio
Vio

JUMO 902120/11

Com0

i

I

Com2

Vi3

3

Comd

V4
Vis
Com5
ns
16
Comb
VIE
vI7

GMG0E- 14

Com7
nr

ololelelelelo0elole0ele

GEEEHEEEEEEEEHON)

BII60B-/14-24

u

Puc. 3.5. I'padpiuna cxema nigkmrodeHHs JUMO 902120/11 no BMX AMI 0810.
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3 s ‘;’)"'4:4-,“ 2
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BMX AMO 0802

NC

ne [(2)
Comd @
Com1 @
Com2
Com3
Comd @
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Comé
Com?

NC

EREEEEHOEIC)

BNENE-D4

CTUcHyTe

nosiTpsa

Bukua B
aTMmocdpepy

BIT60L-]14-24

Dwyer Hi-Flow

Puc. 3.6. I'padpiuna cxema nigkimrodeHHss Dwyer Hi-Flow 1o BMX AMO 0802.

3MH.

ApK.

Ne dokym.

Midnuc

Adama

KearnigbikauitiHa poboma

ApPK.

41




Po3znin 4. KpecsieHHs1 BCTAHOBJIEHHSI TEXHIYHOIO 3aC00Yy

[Ipn BH3HAuUEHH! >XUPHOCTI MOJIOKa B pe3epByapl IMiJ Yac TEXHOJOTTUHOTO

Puc. 4.1. SATRON VOM.

MpoILIeCy TEII0BOI 0OPOOKM MOJIOKA BUKOPUCTOBYIOThCS NaTyuMK MyTHOCTI SATRON
VOM (puc. 4.1).

KeanighikauitiHa poboma

3mH. | Apk. Ne Gokym. llidnuc I.ﬂama
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Ontuynuit gatuuk MyTtHOCcTi SATRON VOM (dyHKIIOHYE 32 TPUHIIUIIOM

3BOPOTHOT'O PO3CIFOBAaHHS 3a JIOTIOMOI'OK) BHKOPUCTAHHS CBITJIOMIOAHOI TEXHOJIOTI1

(puc. 4.2). [5]

D 48

1

23

Sengor head

oW R

Puc. 4.2. Ilpunmun po6otu natranka SATRON VOM.

LED

Reference detector
Turbidity detector

FT100 Temperature probe

240

\ I

Milk = 100% = 20mA

|

(82 (2] () (eed

il E

GlA

Puc. 4.3. Posamipu SATRON VOM.

[ 4

Water = 0% = 4.0mA

Puc. 4.4. Crioci6 BctanosieHas SATRON VOM.

3MH.
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Puc. 4.5. Crioci6 Bctanosiesas SATRON VOM.

KearnigbikauitiHa poboma
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TECHNICAL SPECIFICATIONS

Measuring range
0...300 O0ONTU equivalent

Calibration

The transmitter is factory calibrated at
4mA = water, 20mA = 2% fat cow milk,
freely adjustable with pushbuttons or
Hart® modem.

Damping
Time constant adjustable 0.01 to 60 s.

Repeatability
0.1% from maximum span.

Response time
0.1s (with less than 0.1s damping)

Accuracy

0...1 000 NTU 0.25% 50 NTU offset
1000....10 000 NTU 1%

10 000...300 000 NTU 5%

Unit selection
%, NTU, FNU, FTU, mg/L, g/dm3, PPM

Housing with display code N:
Housing: AISI303/316, Seals: Nitrile-
rubber and Viton®,

Nameplates: Polyester

Housing without display code H:
Housing: AlSI303/316, Seals: Viton®
and NBR.

Nameplates: Polyester

Connection hose between sensing
element and housing code L:

PVC signal cable or hose protected with
PTFE/AISI316 braiding

Nameplates: Polyester

Electrical connections
Housing without display code H:
1x M12 plug connector

Housing with display, code N:
2x M12 plug connector

I/O-connections
Current output1 Turbidity active
Range (Namur NE 043) 3.5...23 mA

Process connections

- With G1 connecting thread
- Tri-Clamp 25/38 and 40/51
- Tuchenhangen Type "N"

- 1" retractable "B1"

Protection class: IP66, IP67 and IP68
See Selection chart.

Weight

Housing without (H): 09kg
Housing with Display (N): 1.3 kg
Remote Housing (L): 2.5kg
Remote sensor (R): 2.5kg

Min. load using HART®-communication
250 Q

Output signal according to NAMUR
NEO043 Signal Level for the failure infor-
mation of Digital Transmitters.

3.9mA
Normal Under-range limit

20.5mA
Normal Over-range limit

|
| ﬂlﬂ1 ‘ | 4...20 mA Normal Operating Range | | |m1

¢ Diagnostic Fault Range =
3.7mA 22mA

Temperature limits Maximum load 600 Q ow Alarm gt
Ambient: -30 to +80 °C (-22..176°F) Factory setting 4..20 mA
Process N type: -5 to +100 °C 23 ..212°F)
(120 °C for 10min) (2a8°F) Switch outputs (up to 3 available)
Process H type: -5 to +140 °C (23 .284'r)  solid state relay, grounding contact
(160 °C for 30 min) (320°F) Maximum voltage 35V
Shipping & storage: -40 to +80 °C Maximum current 50 mA
(-40 ..176°F) Maximum leakage current 10 pA
Display operating range: 0 to +50 °C
(Does not affect operation of the trans- Switch inputs (up to 3 available
mitter) NC (no connection) OFF

0.2:\ ON
Qutput 3-wire (3W), 4-20 mA namur neaz  Minimum values for switch in use

Voltage 16V
Supply voltage Current 4 mA
Nominal 24 VDC, (21,6 - 27,6V) 200mA  Leakage current 1 mA
Humidity limits  0-100 % RH Current output2

Internal power supply
Pressure class: Current output 2 has same ground as
- PN40 binary 10
- Test pressure -1 to 250 bar (-14,5 to Maximum load 400 Q
3625,94 PSI) Range 3.5..23mA

Factory setting 4..20 mA
EMC directive 2014/30/EC External power supply
- EN 61326-1:2013 Current output 2 is galvanically isolated
CONSTRUCTION Maximum supply voltage 35 VDC
Materials: Range 3.5..23 mA
Sensing element: AISI316L, PEEK, Factory setting 4..20 mA
Duplex (EN. 1.4462), Hast. C276/C22, Maximum isolation voltage 100 VDC
or Titanium Gr2.
Surface quality: Polished Ra <0,8um
Lens: Sapphire or Spinel ceramic

Puc. 4.6. Texniuni xapakrepuctuku SATRON VOM.
ApPK.
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SATRON VOM Turbidity and solids sensor for food and Biopharma
Selection Chart

Adjustability Span, min Span, max
VOM 0...1000 NTU 0...300 000 NTU
Process temperature limits N Normal version -5...+100 °C (23 ..212°F) (120 °C (248°F) for 10 minutes)
H High temperature -5...+140 °C (23 ..284°F) (160 °C (320°F) for 30 minutes)
Output ] 4-20mA DC/HART® for 50Hz (Europe)
J 4-20mA DC/HART® for 60Hz (USA / Japan)
Material of Body Lens Seal 3A 18-03
wetted parts 2 AISI316L 2  Sapphire 1 EPDM Class 11
3 Hast. C 276 4  Spinel 2 FPM (Viton®) Class 1
6 Titanium Gr2 3 FFPM (Kalrez®) Class I
8 Duplex (EN 1.4462) 4 PTFE (Teflon)
9 Peek
Housing type B Housing with display and pushbuttons, 1TmA output.
N

Housing with display and pushbuttons, 2mA outputs, 3 bin in/outputs
H Housing with, no display,
L. Remote electronics housing with display

Probe type 0 No remote probe
R Remote measuring probe (not available with L housing), IP68
Connectiontype T M12, IP67
\") PG9 (always with L housing), IP66

Cable Material 0 No, L or R selected
2 AISI316L braided PTFE hose.
4 PVC cable (std.)

Cable length 0 NoL, R option selected
2 10MPVC 315MPVC.
Extension 10M PVC cable available.

Light source 6 640nm 7 880nm 9 IR+

Process connections

G1 Standard G1A thread + Oring

TA  Tri-Clover 25/38 (1ISO 2852)

TB  Tri-Clover 40/51 (1SO 2852)

TN  Tuchenhagen "N" type DN50

H1 Fixed mounting tube, (see H1 picture)

HX  Fixed mounting tube, (specify length)

B1 G1A ball valve insertion. Extension 19cm diameter @ 24mm
BX  G1Aball valve insertion. Extension on request

I I O O s LI

Documentation
Calibration certificate AE  English [
Installation and operating instructions IE English IF Finnish FR French |
Material certificates

0 No material certificate

MC1 Raw material certificate without appendices, in accordance with SFS-EN 10204-2.1 (DIN 50049-2.1) standard
MC2 Raw material certificate for wetted parts, in accordance with SFS-EN 10204-2.2 (DIN 50049-2.2) standard

MC3 Raw material certificate for wetted parts, in accordance with SFS-EN 10204-3.1 B (DIN 50049-3.1 B) standard

Puc. 4.7. Cneundixaris 3amoBienns SATRON VOM.
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Po3ain 5. Onuc cneniajJbHOro NporpaMHoro 3ade3nevyeHHs AJs MPOMHUCIOBOTO

JIOTIYHOT0 KOHTpoJepa (ajgroput™m Ta nporpama ais IJIK)

TexHoJOrIYHUN TPOLIeC TEIJIOBOi OOpOOKM MoOJIOKa (PYHKIIIOHYE 3a TaKUM

IIOTATOK

AITOPUTMOM:

3axkpHTH KIanasu
BumesyTi nEMTrVHI

Jv Tax
PerymoBansA TEMIEpaTypH
nacTepuzaui

Perymopanna TeMnepaTypH

OXOJI0 I H EHHA

LRz > 80%

Burnrounti M1
Brmrounti M3

PerynroeaHma TeMIiepaTypH
E pesepeyapi

Tax

BumszryTi M3

Burmroantn M3

Tax

IIpouec Muiikn
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3wminHi s nporpamu B ITJIK onmcani B Tadm. 5.1.

Tabauys 5.1. 3minni npoepamu ma ix adpeca oas I1VIK.

Im’s
o Anpeca HaiimenyBaHHs
3MIHHOI
1 2 3
TPST %IWO0.1.0 TemnepaTypa nacrepusaliii MoJoKa
TOXL %IWO0.1.1 TemnepaTypa 0X0JI0)KEHHS MOJIOKA
TRz %IW0.1.2 TemnepaTypa MoJIOKa B pe3epByapi
LRz %IWO0.1.3 PiBeHBL MOJIOKA B pe3epByapi
QRz %IWO0.1.4 KupHicts B pesepByapi
KLHV %QWO0.2.0 Knanan nomaui rapsuoi Boau
KLXAP %QWO0.2.1 Kitanman nogayi Xomo0areHTy
KLXAR %QWO0.2.2 Krnanan nojaui XoJI0[10areHTy B pe3epByap
N1 %00.3.0 Hacoc M1
N2 %00.3.1 Hacoc M2
Z3 %Q0.3.2 3mimryBau M3
KLPST 9%0Q0.3.3 Kitanan nogadi Mojioka Ha nacTepHu3alliio
KLVRB 9%0Q0.3.4 Knanan nogaui MoJjioka Ha BUPOOHUIITBO

3MH.
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[TporpaMa TEXHOJIOTIYHOTO TPOIECY TEIUIOBOI OOpPOOKM MOJIOKA HamucaHa Ha
MOBI nporpamyBaHHs Structured Text:
1%L1: (*Crapt*)

REPEAT
KLHV:=0;
KLXAP:=0;
KLXAR:=0;
RESET KLPST;
RESET KLVRB;
RESET N1;
RESET N2;
RESET Z3;

UNTIL NOT %M1
END REPEAT;

IF %M1 THEN (*Bxtoueno macoc M1%)

SET NI;

SET %M2;

SET %M3;

REPEAT
PID(' ', ', TPST, KLHV, %M2, %MW1:43);
PID(' ', ', TOXL, KLXAP, %M3, %MW50:43);

UNTIL LRz < 8000
END REPEAT;
END IF;

ADPK.
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IF LRz > 8000 AND N1 THEN (*PiBens 6inbiie 80 %*)
RESET N1;
RESET %M1,
SET Z3;
RESET %M2;
RESET %M3;
KLHV:=0;
KLXAP:=0;
SET %M4;
REPEAT
PID(" )" ', TRz, KLXAR, %M4, %MW100:43);
UNTIL Z3
END REPEAT;
END IF;

IF %MS5 AND Z3 THEN (*Bxroueno Hacoc M2%*)
RESET %MS5;
RESET %M4;
KLXAR:=0;
RESET Z3;
SET N2;
END_IF;

IF LRz <500 AND N2 THEN (*PiBenb B pezepByapi mente 5 %*)
RESET N2;
SET %M6;
JMP %L2;

END_IF;

KeanigpikauitiHa poboma
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1%L2: (*[Iponec muitku™)
IF %M6 THEN

SET KLPST;

SET NI,

SET Z3;

RESET %MB6;
END IF;

IF LRz > 9000 AND N1 THEN (*PiBens B pe3epByapi Oibiie 90 %*)

RESET N1;
RESET KLPST;
SET KLVRB;
SET N2;

END IF;

IF LRz <500 AND N2 THEN (*PiBenb B pezepByapi mente 5 %*)

RESET Z3;
RESET N2;
RESET KLVRB;
IMP %L1;

END IF;

3mH. | Apk. Ne 0okym. Midnuc

Adama
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Po3aisn 6. Po3podka JiloanHO-MaIIMHHOTO iHTep(elicy onepaTopa TEXHOJIOra

6.1. Ilepesikn BXiTHUX Ta BUXiAHUX curHadiB Ta 1anux SCADA/HMI

MHemMocxema TEXHOJOTIYHOTO MPOIeCy TEII0BOT 00poOKM MOJIOKa BUKOHAHA

B SCADA-nporpami Citect SCADA 2015. Onuc 3minnux ans SCADA-nporpamu

BKa3aHO B Tadmui 6.1.

Tabauys 6.1. 3minni 6 SCADA-npocpami.

MiH. Makc.
Im’st MiH. Makc. 3HAYE€HHS | 3HA4YCHHs Tun
3MIHHOTO Anpeca BUXIJHE | BHUXIJHE B B
JTAaHUX
Tera 3HAQYEHHs | 3HAYEHHS | OJIMHHMIISIX | OJMHHUIISNX
BUMIPY BUMIPY
| 2 3 4 5 6 7
TPST %IW0.1.0 0 10000 -50 400 INT
TOXL %IWO0.1.1 0 10000 -50 400 INT
TRz %IWO0.1.2 0 10000 -50 400 INT
LRz %IWO0.1.3 0 10000 0 7 INT
QRz %IWO0.1.4 0 10000 0 100 INT
KLHV %0QW0.2.0 0 10000 0 100 INT
KLXAP | %QW0.2.1 0 10000 0 100 INT
KLXAR | %QW0.2.2 0 10000 0 100 INT
N1 9%0Q0.3.0 0 1 0 1 BOOL
N2 9%0Q0.3.1 0 | 0 | BOOL
43 %Q0.3.2 0 1 0 1 BOOL
KLPST 9%Q0.3.3 0 1 0 1 BOOL
KLVRB 9%0Q0.3.4 0 1 0 1 BOOL
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6.2. Bizeoxkaapu qucCIiieHHNX MHEMOCXEM OIlepPaTopa

MHeMocxema TEXHOJIOTIYHOTO TIPOIECy TEeIMIoBOi 0OpOOKM MOJIOKa J03BOJISE
OrepaTropy KOHTPOJIIOBATH TEXHOJOTIYHI MapameTpu 3 aBTOMAaTHU30BaHOI'O PoOOYOro
Micist (APM) onepatopa, a Takok JO3BOJISIE BpYUHY YIIPABIISITH KilaraHaMU, HACOCAMHU

Ta ABUT'YHAMU.

Burnsing MHeMocxemMH TEXHOJOTIYHOTO MpPOLeCy TEIMIOoBOi OOpOOKHM MOJOKa

300paxxeHo Ha puc. 6.2.

Brkn.

B CHCTEMY
OXON0OHeHHS

(e )@

3 CUCTemMI
OXoNoOHeHHd

e g = xa DY
_ . C 0 %
OXONOOHEHHS : | 3 cuctemm

: 4% OXONOHEHHS

% ; -
= :

3 KOTEMbHI m T KOTerbHI
8]
3
2aan o @
) i Ha BMPOGHMUTED b

B KaHanizauio

3 pesepByapa g lE
ﬁ_ o
0

: =
T 3 CMCTEMMW NIOrOTOBKM (B |
Bk MMKOYOrD PO3YMHY = .
. HE.
@

Puc. 6.2. MEeMocXxeMa TEeXHOJIOTTYHOTO MPOIIECY TEIIOBOI 00pPOOKH MOJIOKA.
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Po3ain 7. Komm’rorepHe Mo/1e/Il0OBAHHS CUCTEMH AaBTOMATUYHOT0 PeryJII0BAHHA

7.1. IlocTanoBKa 3aaa4i JOCTiZKEHHSA

[1i1 TEXHOJIOTIYHOTO MPOIECY TEIJIOBOI 0OPOOKH MOJIOKa HEOOX1THO BU3HAUUTH
ontuManbHI Tapamerpu HanamrtyBanHs (OIIH) Ill-perymsitopa s MIBHIKOTO
nacTepusailii MoJioka Ta KOMIIEHCYBAaTH 30ypEHHs y BUTJIAII 3MIHH BUTPATH MOJIOKA

Ha mactepuzaritito (puc. 7.1).

2 3 KOmEfLH
—
o
#
3 peseniyoa
30 b peseptyp
F 37 =l
7 z
7 o
2
I_l 28
g E
&
— | — | 8§ N
g3
b komesHg 9 as 7/
y ————
7 x A= |
Mol IOFHEHEH N B
7 = [lcmepuEay RO -oxo 00Xy i/ sHa 5= —
LomaHobka EZH o s e—
/ —
— p —— Fodo capaa S E
— I — Boda mena % -
— 3 e— Moroko T

Puc. 7.1. Cxema peryiroBaHHs TEMIEPATypH MMacTepr3aIlii MOJIOKA.

IlocTanoBka 3ajaui KOMII'IOTEPHOro mojaenawBanusa: BuzHauutu OIIH III-

perymnsTopa sl peryaloBaHHS TEMIIEpaTypy MmacTepu3arlii MOJoKa Ta KOMIICHCYBATH

30ypeHHs.
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7.2. Bu0ip 00'eKkTa KepyBaHHsSI Ta HOr0 MAaTEeMATHYHOI MO/IeJIi

3rigHo mocTaBieHOI 3amadl HEOOXIIHO BU3HAUYWTH BXIJHI Ta BHUXIJAHI KaHAIA 1

peACTaBUTH 1X Ha MapaMeTpUuHiil cxemi (puc. 7.2).

OcHOBHe 36ypeHHs

z(t)

L

PerynsoBaHa 3MiHHa

OB6’eKT kepyBaHHS y(0)
KepysanbHa gis

u(t)

L

Puc. 7.2. IlapamerpuyHa cxema racrepusaliii MoJioka.

z(t) — BuTpaTa MoJoka, m>/rox, FMoL (puc. 7.3);

u(t) — ympaBnsitoda 1is — kjamaH momaadi rapsdoi Boau, %XPO (% xomy

peryiorouoro oprany), KLHv (puc. 7.3);

y(t) — Temnepatypa mMojoka, °C.

JocnimkyBaHa MOIeNb acTepr3allii MOJIOKa CKJIaIa€ThCs 3 alepioAMYHOI JIAHKH,

JIAHOK 3aIM3HEHHS Ta JIAHKHU TiacuieHHs (puc. 7.3):

i*ﬁv%
|

ThialL

— X _.._/(\.I > 0.9
I L . \/ 1505 + 1
KLHv

Puc. 7.3. Moaenb nmacrepusaliii MoJIOKa.

TMoL — nouatkoBa Temrieparypa mMoJioka, °C.
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7.3. MonemoBanusa CAP

Busnaunmo ontumanehi napamerpu HanamtyBanHs (OITH) Ill-perynstopa 3a

MCTOAOM — IIpoLEC 3 MIHIMAJIbHUMH YacoM PETYIIOBAaHHA, JJIA HIBUAKOI'O ITPOLECY

HarpiBy MOJIOKA JI0 TeMITepaTypy nactepu3aii [7]:

Kputepii
Ilponec = Ilponec = 20% mepe IIponec =
3aKOH pery moRaHHA MiHiMﬂJi[I:HHI.I TACOM PETYITOBAHHAM Ta _?IjHjMMHDIQ
PErVIHOBAHHA MIHIMATEHHM 9aCOM IHTETPATEHO-
MEePUIOTD MMETEPIOTY KEAIpaTHIHON
KO/IHEAHE OLIHKOKO
_ 1 _ 1 _ 1
I TSk, Tk, T Pk, T
ES __09r 0T
1 Rt P et R
k =|:I.ﬁT k = T k =I:I_'.-'T
III g 'l':;\-é T g ';%5‘? 7 ".@S T
=T T, =T T,=0.7T
L _09sT L o_l4T L LT
P ket e 7 kT
A T, =241 T, =131 T, =21
T,=04r T,=057 T,=04r

Busnauaemo OITH III-perynstopa:
kos=0,9; T =150; 15, = 10;

k, = (0,6 * 150) / (0,9 * 10) = 10;
Ti=Tos=150; ki =k,/ T=10/ 150 = 0,067.

[TincraBumo BuszHaueHi OITH I1l-perynaropa migcrasisemo B Mofens (puc. 7.4).

I—h——/\l\u b
|

ThMal

z%r;L . » '_/\l‘u > 153&11 =
sl

Puc. 7.4. Mognens 3 [1I-peryasitopom.

4
4

+

o |—
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OtpuMmanuii nepexiguuii npomnec 3 BuzHadeHumu OIIH Ill-perynstopa

IIPEICTABJIEHO HA puUC. 7.5.

90

80

Temperature, oC
[78] pey [4,] [53] - |
[an] [an] o [aw] [aw]

N
=]

s
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10k | | | L

0 50 100 150 200
Time (seconds)

250

Puc. 7.5. llepeximuuii mporec 3 [1I-peryastopom.

300

3MiHa BUTpAaTH MOJIOKA BIUIMBA€ Ha TMEPEXiJHUN TMpoLec MacTepusarlii.

[IpoMoaentoeMo 3MiHY BUTpaTH MOJIOKa, Yepe3 NeBHuM vac (puc. 7.6).

L

Fial1
FMolL
|

ThMol

4
4
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e pi

Puc. 7.6. MonentoBaHHS 3MIHH BUTPATH.
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10 +

Temperature, oC

BruiuB 3MiHM BUTpaTH MOJIOKA Ha TIEpEXiAHUHN MpoIiec MpeACcTaBIeHO Ha puc. 7.5.

90 -

70

50

401

30

20

-10

200

300 400 500
Time (seconds)

Puc. 7.7. llepexigHuii mpoiiec npu 3MiH1 BUTPATU MOJIOKA.

600

Jlnst 3MeHIIeHHS BIUIMBY 3MIHM BUTpaTH MOJIOKa Ha MEpeXiJHUN MpoIliec

HEoOX1IHO BUKOpUCTATH KoMreHcaTtop. KomneHcarop Moxke MmigKITI0YaTHCS:

— Ha BX11 00’ exTy, Toai Wi(p) =— Was(p) =—0.8;

— Ha BX1J peryisTopa, W(p) =— Wu(p) / Wy(p).

W, (p) — nepenarouna ¢ynkuis peryaaropa: 10 + 0,067/p.

Wos(p) — mepenarouna QyHkIist 3a kaHajaom 30ypenHs: 0,8.

Po3paxyemo koMIieHcaTop, U0 MiAKIIYAEThCS Ha BX1Jl PETrysTopa:

0.8

p

0.8p

0.067 ~ 10p +0.067 ~  10p+0.067  0.067(14925p +1)  14925p+ 1

OTprMaHO KOMIEHCATOP Y BUIIISAL peanbHOi AU(epeHIiIOBAIBbHOI JTaHKH THUILY:

W(p) =kTp/ (Tp+1).
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[lincTaBUMO OTpUMaHUN KOMIIEHCAaTOp B Mojenb (puc. 7.8) Ta OTpUMAEMO

nepexigHui mpoIiec 3 KOMIEHCYBaHHAM 30ypeHHs (puc. 7.9).
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Puc. 7.8. Mozenb 3 KOMIIEHCATOPOM.
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Puc. 7.9. Ilepexinuuii mporec 3 KOMIEHCATOPOM.
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7.4. OnpanoBaHHA pe3yJbTATiB MOAEJIOBAHHSA Ta GOPMYJIIOBAHHS BUCHOBKIB

KoM’ toTepHe MOAENIOBaHHS AJIsI CUCTEMU aBTOMaTu4HOro peryiitoBanHs (CAP)
nacTepusalii MOJIOKa J03BOJIUJIO 3HAWTH ONTHUMAJIbHI TNapamMeTpu HalallTyBaHHS
(OITH) II-perynsTopa 3 MiHIMATFHUMHU YaCOM PETYITIOBAHHS:

— koediuieHTa niacuiaeHHs: k, = 10;

—yac interpyBanHs: T; = 150;

— xoedimienTa inrerpyBanss: ki = 0,067.

OTpuMaHMil TIepexiTHUNA TpolleC Mae€ MIHIMaJIbHUK 4Yac peryitoBaHHs — 150
cekyHZ. Takox OyJ0 po3paxoBaHO KOMIIEHCATOp, LIO0 MIAKIIOYAETHCS Ha BXIJ
perynsaropa Ajis KommeHcauii 30ypeHHS — 3MiHM BHUTpaTH Moiioka. OTpuMaHHii
KOMITEHCATOpP peai3y€eThCs y BUIIISAL peaibHOl AUGEpPEHIIOBAIBHOI JIAHKU THITY:

W(p) = kTp / (Tp+1).
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BucHoBku

B kBamidikamiiiniii poOOTI HaBeaeHO pPO3pOOKY CHCTEMHM aBTOMAaTH3allii
TEXHOJIOTIYHOTO MPOIIECY TEIJIOBOT 00pOOKH MOJIOKA.

B cucremi aBTOoMatm3aliii TEXHOJIOTIYHOTO MPOIECY TEIIOBOT 0OPOOKH MOJOKa
Bukopuctano [1JIK Schneider Electric M340.

Takoxx Bukopuctano Citect SCADA 2015 ngns  po3poOku  IUCIUICHHOT
MHEMOCXEMH  TEXHOJOTIYHOIO  MPOIECy TEIUIOBOI OOpOOKM  MOJIOKa  JAJis
aBTOMAaTH30BaHOTo poboyvoro micus (APM) onepatopa.

B kBamidikariitHiii poOOTI MPOBEIEHO KOMIT IOTEPHE MOJEIIOBAHHS MPOLECY
nacTepusailii MOJOKa 3 3HAaXO/DKEHHS ONTHUMalbHUX HacTpouok Ill-perymsitopa ta
pPO3paxyHOK KOMIIEHCaTopa Ta MOJIEIIOBaHHS KOMITeHcallli 30ypeHHs — 3MIHU BUTPATH
MOJIOKa Ha MpOoIIeC MacTepu3arii..

BukopuctaHHsaM cydacHUX TEXHOJIOTII Ta 3ac00iB aBTOMAaTH3allii Mpu po3pooili
CUCTEMH aBTOMAaTH3allli TEXHOJOTIYHOTO IMpollecy TemaoBoi OOpOOKM MOJIOKa
3a0e3neyye €KOHOMHE BHUKOPHUCTAHHS EHEPropecypciB, MO J03BOJISIE 3MEHIIUTH

c001BapTOCTh TOTOBOI MPOAYKIIIi Ta 301IBIITUTH TPUOYTKOBICTH MiAPUEMCTBA.
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