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AHOTALA

B xBami¢ikamiiiaiii po60Ti onmucaHo po3poOKy CHCTeMU aBTOMAaTH3allli Mpolecy
nacTepu3alii MoJoKa.

Buxopucrano ITJIK Schneider Electric M340 B cuctemi aBromMaTu3ailii mporecy
nacTepu3ailii MOJIOKa.

Hapeneno cxemy MOHTaxy yibTpa3BykoBoro piBHemipa KOBOLD NUS-4.

Hucnneitna mHemocxema s APM  (aBTomMaTH30BaHOTO pPoOOYOro MICIs)
omepaTtopa po3pobiieHa B mporpamHomMy cepeaouiii Vijeo Citect 7.20.

[IpoBeneHe KOMIT'IOTEpHE MOJIETIOBAHHS IO3BOJMJIO BU3HAUUTHU ONTHUMAJIbHI
napameTpu HamamrtyBaHHs [ll-perynmsrtopa s peryitoBaHHS — TEMIEpPaTypH
OXOJIOJKEHHSI MOJIOKa B pe3epByapi, 10 3a0e3MeUnTh HAaMEHIINI Yac MepexiiHOro
pOLIECY.

KuarouoBi cjoBa: Moioko, mactepuzariisi, cuctema, apromaruzarisi, KOBOLD

NUS-4, Vijeo Citect 7.20.
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Annotation

The qualification work describes the development of the system for automating the
milk pasteurization process.

PLC Schneider Electric M340 was used in the automation system of the milk
pasteurization process.

The installation diagram of the ultrasonic level meter KOBOLD NUS-4 is
presented.

The display mnemonic for the operator's workstation (automated workplace) was
developed in the Vijeo Citect 7.20 software environment.

The conducted computer modeling made it possible to determine the optimal
setting parameters of the PI controller for regulating the milk cooling temperature in the
tank, which will ensure the shortest transition time.

Keywords: milk, pasteurization, system, automation, KOBOLD NUS-4, Vijeo
Citect 7.20.
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Beryn

[Ipomec mactepm3aliii MoJIOKa Bifirpae HaWBaKIMBIIIY POJIb IS TOJAIBIIOTO
BUPOOHUIITBA MOJIOYHHUX MPOAYKTIB HA MOJIOYHOMY 3aBO/I.

JloTpuMaHHs TEXHOJOTIYHMX BHUMOT TiJ Yac MpoIecy macTepu3alii MOJIOKa
JI03BOJISIE€ B MOJANBIIOMY BUPOOHHUIITBO MOJIOYHUX MPOAYKTIB BUCOKOT SIKOCTI.

Mertoro kBamidikaiiifHoi poOOTH € po3poOKa CHUCTEeMH aBTOMAaTH3allli IPOIeCy
nacTepu3ailii MOJIOKa.

Cuctema aBTOMATH3allii MpoOIlECy MacTepH3allii MOJOKAa pPO3pPOOISIETbCS st
MPOBEJCHHS ONTUMAJIBHO TEXHOJIOTIYHOTO MPOLeCy macrepusalii Mmosoka. OnTumanbHe
MPOXO/KEHHSI TEXHOJOTIYHOTO MPOIeCy MacTepusarlii MOJIOKa JO3BOJUTh 3MEHIIUTH
BUTPATH EHEPropecypciB Ha TMPOXOKEHHS TPOIECy MacTepu3allii MOJIOKa Ta

301IBIIUTE TPUOYTKOBICTH HA JaH1H MIJSHII MOJIOYHOTO 3aBOJLY.
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Po3aia 1. Onuc 00’°ckTa aBTOMAaTH3AIIIL.

1.1. TexHoJoriyHuii onmuc 00’€KTAa aBTOMATH3AIlil.

[Tactepuzariisi — 11e MPOIEC TEIJIOBOi OOPOOKM MOJIOKa, IO BiJIOYBA€THCS 3a
temneparypu 65 °C ta i Bume. Ha mpakTuili BUKOPUCTOBYIOTh HACTYIHI PEXKHUMHU
nacTepusaiii MOJIOKA: KOPOMKOYACHUII pejxcum — HArpiBaHHA MOJOKa 10
temnepatrypu 72 - 76 °C 3 BUTPUMYyBaHHSAM HArpiTOro MoJIOKa TIPU MM XKe
Temmneparypi mpotsaroM 15 - 20 cekyHA B MOTOYHOMY BHUTPUMYBAul, mMpPUEaIuil
pesxicum Ui HU3bKOMEMNEPAmypHUIl pexycum — 1€ TPOLEC HarpiBaHHA MOJIOKa 10
temnepaTypu 63 - 65 °C 3 nojgajabIiuM BUTPUMYBAHHSM HarpiToOro MoJioka MpOTATrOM
25 - 30 XBWIMH, MUMMEGUIl pexcum — 1€ TPOIEC HArpiBaHHS MOJIOKA O
temrnepatypu 85 °C Ta Buie 0e3 mpolecy BUTpuMyBaHHs. [lepepaxoBaHi pexxumu
nacTepusaiii MOJIOKa BHUKOHYIOTh Maiike MOBHE 3HUIICHHS BEreTaTUBHUX (HOpM
OaxTepiii B MOJIOII.

MeTtoro macrepu3zailii — € MpPoIEeC 3HUILEHHS MIKpOQJIOpH, IO YTBOPIOETHCS B
MOJIOIII i1 Yac MpoLecy BUAOIOBAHHA Ta HACTYITHOI 0OpOOKH.

Haiinpocrimmii Ta HalOUIBII AOCTYMHHUM CHOCIO MpoleCcy TEIIOoBOI 0O0pOOKH
MOJIOKA € MPOILIeC MacTepu3allii MOJIOKa y BOJJOHATPIBHUX BaHHAX.

Jlyig movyaTKy HeoOXiJHO BaHHY 3allOBHUTH MOJOKOM. B mpocTip Mk CTIHKaMu
3aJIMBAIOTh BOAY, III0 HArPIBAETHCS MAPOI0, KA HAAXOAUTH Yepe3 TpyOu.

3HaueHHs TeMIepaTypy MOJIOKa B BAaHHIM KOHTPOJIIOIOTH 3a JOTIOMOTOI0 JaTYUKIB
temriepaTtypu. Koin MoJIOKO MifirpiBaeThCs A0 3a7aHOi TeMIepaTypu, OOMEXYIOTh

rnoaayvy mapu Ta HO4YMHAKOTh ITPOLHECC BUTPUMYBAaHHS MOJIOKA.

KeanigpikauitiHa poboma
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B kiHII mpoliecy BUTPUMYBAHHS MOJIOKA MPUIUHAIOTH mnojady napu. Jlus

nmpouecy OXOJOIKCHHSA MOJIOKa B HpOCTip MK CTIHKAaMU ITOYHMHAIOThH ImogaBaTHu

XO0JOAHY Boay. Takuili mpolec macrepus3alii BUKOHYEThCS B TaKHX araparax,

HaIpUKIIA, K YHIBepcalbHUi MosiouHui Tank TYM-1200 (puc. 1.1).

Puc.1.1. Vuisepcansauii moxoaduid Tank TYM-1200:

1 — pesepByap; 2 — TeILI0130JIA114; J — Kopiyc; 4 — oDJHIIBaHHA; J, 12 — KpaHH;
6 — eNleKTPOABHIYH; 7 — MimaJika; & — nepeJanBHa Tpyoka; 9 — Hacoc; 10/ — bapbo-
Tep; 11 —- oxomom:kyBad; 12 — rijb3a I8 TepMOMETpa

8
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Jlns  HemepepBHOTO  MPOIECY  MacTepu3allii  MOJIOKA  BUKOPHCTOBYIOTh
nacTepu3aliitHO-0X0JI0/KyBalbH1 yCTaHOBKH (puc. 1.2).

Mornoko Ha mpoliec mactepusallli MoJaeTbcs HACOCOM B 3pIBHIOBAJIIbHUN Oak, a
MOTIM Yepe3 PEeryysaTop MOTOKY — B CEKI[II0 peKymnepailii, 1€ MOJOKO MOMNepeaHbO
nigirpiBaeTecss A0 Ttemmeparypu 65 - 70 °C 3a J0MOMOro TEIIOTH Tapsdyoro
MacTePU30BAHOTO MOJIOKA, MO He 3yCTPIYHUM MOTOKOM. IlimirpiTe MOJOKO TOTIM
NOTpaIUIsi€e B MOJIOKOOYMCHHUKH, 110 MPAIOITh MONEPEMIHHO, a MOTIM i TUCKOM
MOTAETHCS B CEKITII0 TTAcTepH3allii, B HIi MOJIOKO MIITPIBAETHCS O TeMIeparypu 76 -
80 °C raps4or0 BOJIOI0, OTIM MOJIOKO MOTpAIuisie y TpyodacTuii BUTpUMYBay, a Jaii
HAJIXOJUTh B CeKI[il0 pekyreparii. Jlam MOJOKO MPOXOJUTh CEeKIli BOASHOTO 1
PO3CUIBHOTO OXOJIOJKEHHS, a Jajl BUBOAMUTHCA 3 amapaTy OXOJOHKEHHUM J0
temneparypu 4 °C.

[Tpu TemmepaTypi mactepu3amii HIKYiM BiJl 33JaHOI, MOJIOKO HaIlpaBIISIOTh B

3p1BHIOBAJILHUN OaK /Jisi HOBTOPHOTO MPOXO/HKEHHS Mpoliecy nacrepusariii. [1]
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1.2. Po3poOka 3aBIaHHS HA CUCTEMY AaBTOMATH3ALIl

Tabauys 1.2. 3aedanns na po3pobky cucmemu asmomamu3sayii.

Ne | Mammna, | [Tapamerp, | Ilpumyc- Bun Xapaktep |3acoOu ynpaBniHHs|/lonaTKOBI
Ne | arperar, Micre THME | aBTOMAaTH- | KOHTPOJI 4H Ta KOHTPOJIIO, YMOBH
YCTaHOBKAa | BiAOOpPY | 3HA4YeHHS 3arii yTIpaBIiHHA peani3arii
CUTHAIY napa- yIIpaBsiiovol ail
MeTpa
BriuB Ha Ki1anaH
TpyGon- | Temmnepa- Peryumo- L _ .
1 _ Yl & Crabinizaniga | mnojadi rapsyoi
poBiz Typa BaHHS
BOJTH
BriuB Ha KianaH
Perymro- o _
4°C Crabum3amig moiay4l
BaHHS
Temnepa- X0JIOJIOaTEHTY
Typa _ BB Ha cran
B/ VYrpagi- _
Cran poboTu HacociB
Bukn HHS
M1 ta M2
BB Ha
Mosumist 1/ | YTPaBImi- MTO3HIIII0
Knanauu _ Cran .
[Mo3umis 2 HHSA KJ1allaHiB 21, 50,
5B
BB Ha craH
. _ Vnpas- )
2 | €mHICTb PiBeHb 80 % . Cran poboTH HacociB
JIIHHSA
M3 ta M4
BrmB Ha KianaH
Temmnepa- Perymro- o _
6°C CraOuni3anis mojayl
Typa BaHHS
X0JIOJI0ATeHTY
_ BB Ha cTaH
_ B/ VYrpagni-
3MimryBay Cran poOOTH JABUTyHA
Bukn HHS
M5
Apk.
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Po3aia 2. Cucrema aBTomMarTu3amii

2.1. O0rpyHTyBaHHSI BUOOPY TeXHIYHMX 3aCO0IB 1JIsi BUMIPIOBAHHS,

BHKOHaBYMX MexaHi3MiB (BM) ta peryaworwunx opranis (PO)

Temmneparypa nacrepusanii Ta B pe3epByapi

Temnepatypa mactepusaiiii Ta B pe3epByapi BuMiproeTbest garuukom KOBOLD

LTS-A (puc. 2.1). [2]

Puc. 2.1. KOBOLD LTS-A.
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Technical Details
Measuring sensor
Measuring principle:
Sensors:

Measuring range:

only with neck welll)
Ambient temperature:
Iolerances Class A:
Max. prossung:
Material:

Process connection:

Sensor length:

Electrical connection
Compact device:
Connection box:

Max. curment:
Profection:
Wiaight:

Transmitter for LTS-K (compact version)
Material

Slandard meas. range:  -10_..+40°C
0...50%C
0. 10070
0...1507C

0...200°C

{from FOC ondy wilth neck well)

Special meas. range: within -50. .. +250°C

min. measuring range: H0°C

Ft100, Klasse A nach DIN IEC 751

1 or 2 PUHO0 per device
(- wira)

without fransmitter:
50 ... +250°C (from 7070 use

20 +80"C
0°C: £015K, 1007C: 20,35 K
10 bar
stainless steal 1.4404
M12 x 1.5 hygienic
{wilh sleave LYE),
G 16 hygienic
{with slesve LYE),
Gle Ak
without screw thread
(for clamp screwing
LAE-M1, LAE-51)
20, 50, 100, 150, 250 mim,
special length up to max. 1000 mm

L TS-K: MA2 ¥ 1-plug
LTS-A: cable connection

MiEx 1.5
optional: M12 ¥ 1-plug
1mA
P&/
[ TSk 032 kg
LTS-A: 0.5-2 kg
Transmitter for LTS-A (with connection box)
Inpt: 3-wire, PT100
Slandard meas. range: -10 ... +40°C
0...50°C
0. 100°C
0...160°C
0...200C

(from 70°C only with neck well)
within -50 .. +250°C
i, messuring rangs: 1090

Special meas. range:

Accuracy of electronics: 0.2 % of reading =0.2°C Typical accuracy: +0,15% of measuring range

Accuracy of sensor: DIN Class B Cutput: 4., 20 mA, temperature linear

Cutput- 4-20 mA cormesponds to Function: sensor breakage detection
maasuning rangs (2-wira) FPower supply: 8,32V

Power supply: 10...30 Vi Ambient lemperature:  -40... +85°C

Allewwabie load: Ry <L~ 10V) /0,022 A Calvanic isolation: no

Ambient lemperature:  -25...+70°C Electrical connection:  screw terminal

Hurmicity: 0...98% r. H. (non-condensing)

Blectrical conneclion: M2 x 1-plug

Puc. 2.2. Texuiuni gani KOBOLD LTS-A.

3MH.
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LTS-A (with connection box)

Process connection (with neck well)

M 12 x 1,5 hygienic

G ¥ hygienic

1105

-—ﬁa

m

I

(5T

¥

LTS-AHO0M 3300

LTS-AH00G00

LTS-AHxxx Bk

Sensor tip @ 3.5 mm possible for &l connection versions, however not for 2 Pt 100 sensors

Puc. 2.3. Posmipu KOBOLD LTS-A.

Order Details (Fxample: LTS- K03 02 M31K0)

MTEd

Model | Version Screw thread Sensor tip Sensor length Process connection
3 =@ 3.5 mm {not for _ _ -
2 gensors) 02 = 20 mm M3 = M12 x 1,5 hygienc
0 = without neck 05 =50 mm M3 = M12 x 1,5 hygicni
wi nec = x 1, ianic
K = compact wll 10 =100 mm o
LT5- A sion b * 3= 3.5 mm (ot for ' G4 = G, hygienic
= Connex H = with neck wel 2 zansors) 15 = 150 mm RA_ G |
6- 06 mm 26 =250 mm {for threaded jacket)
¥Y = specil lenglh | ko = withaut screw thread
. 1000 mim
Order Details (continued)
Sensor Electrical connection Transmitter

1 =1 Pt 100, Class A, 2-wire
{mot for compact version K)

2= 2Pt100, Class A , 2-wiro

3 = 1 PL100, Class A, 3-wirg

6 = with fransmitter

M = M12-plug

K = cable connection M18x1,5
{not for compact version)

0 = without transmitter

A= 10, 44070
B =0..50"C
C=0..100°C
D=0..150°C
E=0..200"C
S = spacial

Puc. 2.4. 3amoBienuss KOBOLD LTS-A.

! ol Comecion
LT MiSalS 2

3MH.
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Enexrpuuynnit npusog Dwyer EVA3IM

Jlns ynpaBiiHHS KJIallaHaMU T0Jiadl TeIUIOHOCIIB 3aJlisiHI eJIeKTPUYHI TPUBOIU

Dwyer EVA3M (puc. 2.5). [3]

"
|

Puc. 2.5. Dwyer EVA3M.

=i

ApK.

KearnigbikauitiHa poboma 16
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SPECIFICATIONS

SERIES EVA2, EVA3

Output Force: EVAZ: 225 Ib (1000 N); EVA3: 337 |b (1500 N).

Power Requirements: 24 VAC.

Power Consumption: EVAZF (EVA3F): 5.5 VA; EVAZM (EVA3M): 7.5 VA.
Cycle Time: EVAZF (EVAZM): 97 sec/in. (3.8 sec/mm); EVA3F (EVA3M): 164
seclin. (6.45 sec/mm).

Enclosure Rating: IP40.

Housing Material: Fire-proof ABS plastic (UL94V-0).

Bracket Material: Aluminum.

Operating Temperature: 36 to 131°F (2 to 55°C).

Storage Temperature: -4 to 149°F (-20 to 65°C).

Humidity Limit: <90%, non-condensing.

Electrical Connection: Screw terminal.

Modulating Input: 0 to 10 VDC or 4 to 20 mA.

Weight: EVA2F (EVA3F): 2.43 Ib (1.1 kg); EVA2M (EVA3M): 3.31 Ib (1.15 kg).

FEATURES

» Manual override

+ Compact size

* Floating control or selectable 0-10 VDC or 4-20 mA proportional control
« Reversible direction on proportional models

* Magnetic clutch protects motor in stall conditions

Actuator ﬁ-utput Valve Compatible

Model |Action Force |Size Valve Models

EVA2F |Floating (2251b |1"to 2-1/27|GV2__ ,GV3
(1000 N)

EVA2M | Modulating(2251b  |17to 2-1/27|GV2__ . GV3
(1000 N)

EVAJF |Floating (3371b |17to2-1/27|GV2_,GV3
(1500 N)

EVA3M Modulating|337 Ib  |[17to 2-1/27|GV2__, GV3__
(1500 N)

Puc. 2.6. Texniuni gani Dwyer EVA3M.

ApK.

3MH.
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EVAZF (EVA3F) WIRING DIAGRAM EVA2M (EVA3M) WIRING DIAGRAM

—t
O
1 ) ; PCB
coM DOWN UP o o o
1 2 3(+)
POWER SUPPLY/ CONTROL SIGNAL
SUPPLY SIGNAL 0-10VDC OR
Terminals | Actuator Rod 24 VAC com 4-20mA DC
1-2 Down Extend
1-3 Up Contract
Input Control Signal
DA RA Actuator Rod
Increase |Decrease |Down
Decrease|lncrease |Up
Puc. 2.7. lligxmouenns Dwyer EVA3M.
Apk.
KeanigpikauitiHa poboma 18
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Dwyer GV1 (puc. 2.8). [4]

Peryarorounii opran Dwyer GV1

Jlnst ynpaBiiHHS MOAAQYEl0 TETUIOHOCIIB 3alisiHI KJIamaHW — PEryJiiordl OpraHu

GV1

Puc. 2.8. Dwyer GV1.

3MH.

Apk.
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SPECIFICATIONS

GV1

gl [

G\V1

Service: Compatible liquids and gases.
Line Size: 1"to 2",
Body Style: 2-way, push to open globe; 3-way globe.
End Connections: 1"to 2" female NPT.
Pressure Limit: 232 psi (16 bar).
Wetted Materials:
Body Material: Brass.
Stem: 302 SS.
Disc: Brass with Nitrile gasket.
Packing: Fluon® filler with Nitrile O-ring.
Temperature Limits: 35 to 201°F (2 to 94°C).
Flow Characteristic: Equal percentage.
Flow Leakage: Less than 0.05% of Cv factor.
Stem Connection: M8 thread.

DIMENSIONS

Model A B C

GV121 4-11/32° (110 mm) | 2-3/8" (60 mm) 4-3/8" (111 mm)
Gv122 4-47/64" (120 mm) | 2-39/64" (66 mm) | 4-3/8" (111 mm)
GV123 5-1/8" (130 mm) | 2-11/16" (68 mm) | 4-1/2" (114 mm)
GV124 5-23/32" (145 mm) | 2-27/32" (72 mm) | 4-31/32" (126 mm)
GV131 4-11/32" (110 mm) | 3-5/64" (78 mm) | 4-3/8" (111 mm)
GV132 4-47/64" (120 mm) | 3-15/64" (82 mm) | 4-3/8" (111 mm)
GV133 5-1/8" (130 mm) | 3-15/64" (82 mm)| 4-1/2" (114 mm)
GV134 5-23/32" (145 mm) | 3-19/32" (91 mm) | 4-31/32" (126 mm)

Puc. 2.9. Texniuni gani ta po3mipu Dwyer GV 1.

3MH.
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SERIES GV1

Model | Type | Pipe Size| cv “;;‘ﬁg;"é::f- irftzml
GV121 1 | 93 {Eﬁ""ﬁ!} 1{9{%
GV122 114" | 17.4 il op
T T I O
] I N 0 -
GV131 1 | 93 gt% 1{91;%?
GV132 1-1/4" | 17.4 asbgﬂr'} ?{3)
GV133 e 11727 | 255 gbpa?‘) {31*’3}
e 2 |4n8 & o) (31%)

FLOW DIRECTION DIAGRAM

k=

TWO-WAY VALVE £3ry

Puc. 2.10. Texnuiuni nani moaeni Dwyer GV1 Ta niarpama nmotoky.
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PiBeHbL MoJI0KA

Jlnst BuMiproBaHHs piBHA MoJioka B pe3zepByapi 3anistHo KOBOLD NUS-4 (puc.

2.11). [5]

Puc. 2.11. KOBOLD NUS-4.

KearnigbikauitiHa poboma

3mH. | Apk. Ne dokym. lidnuc | Aama

ApK.

22




Technical Details

Measuring principle: ultrasonic principle,
echo time measurement
Frequency: see order table
Beam cone: NUS-4x04: 6°,
NUS-4x06, -4x10, -4x15: 5°
NUS-4x08, NUS-4x25: 7°

Delay time: 10, 30, 860 seconds; programmable
Meas. accuracy
(at 20°Cy: +0.2 % of reading
+0.05% of full scale
Resolution: depending on measuring distance
<2m:1mm
2..5m:2mm
6..10 m: 5 mm
>10 m: 10 mm
Mounting position: vertical to the product surface

Process temperature: -30...4+90°C
Ambient temperature: -30...+70°C

-25...470°C

(with programming unit)
Operating pressure: 0.5...3 bar abs.

(<1 bar abs. on request)
Materials
Housing: aluminium, powder-coated
Sensor and connection: polypropylene, PVDF
Process connection:

NUS-4x04: G 1%*, 172 NFT
NUS-4x06, NUS-4x08: G 2%, 2 NPT
NUS-4x10: flange DN 80, ANSI 3"
NUS-4x15: flange DN 125, ANSI 5"
NUS-4x25: flange DN 150, ANSI 6"

* G-thread with counter nut and EPDM-gasket
Electrical connection: 2xM20x1,5 cable gland
cable diameter 6...12 mm
and 2 x 2" NPT
wire cross section: 0.5... 1.5 mm?
Switching output: relay (SPDT) 30 Vg, 1A
Analogue output: 4...20mA (3.9...20.5 mA)
galvanically isolated, protection
against surge transients

Load: max. (Us—-11.4V)/ 0.02A,
Power supply: 12-36 Vg, 2-wire (reverse polarity
protected)

Display (pluggable): B-digit LCD-display, symbols and bar
graph, PBT, glass fibre reinforced,
flame proof (DuPont®)

Protection: sensor IP 68, Housing: IP 67

Weight: with thread: approx. 1.1 kg
with flange: approx. 2.5 kg

Puc. 2.12. Texuaiuaui nani KOBOLD NUS-4.

KearnigbikauitiHa poboma
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Electrical Connection .
Option

contact

my O

Test 4-20mA C2 C1
10mY —>1mA - + 12-36 Ve

reverse polarity protected

Puc. 2.13. Cxema nigkiarouenass KOBOLD NUS-4.

Order Details (Example: NUS-4x04 R8 340)

. . Frequency . Output/
Model Sensor material Measuring range [kHz] Connection Power supply display
04 = 0.2-4m liquids 80 R8 = 12 BSP 40 = 4-20 mA
0.2-1.6m solids N8 = 112 NPT RO = 4-20 mA and
— - r— relay
06 = 0.25-6m liquids 80 4H = 4-20 mA +
0.25-2.4m solids R9 = ? BSP HART®
08 = 0.35-8m liquids 60 N9 =2 NPT RH= 4-20 mA +
0 = polypropylene 0.35-3.2m solids HART® + relay
NUS-4... 10 = 0.35-10m liquids 60 FB =flange DN80 |3 =12-36V, | 4P = pluggable pro-
9 =PVDF 0.35-4m solids AB = ANSI-flange 3" gramming unit
— with LCD-display,
15 = 0.45-15m liquids 40 FD = flange DN 125 4-20 mA
0.45-6m solids AD = ANSI-flange 5" RP = pluggable pro-
25 — 0.6-25m liquids FE = flange DN 150 gramming unit
0.6-10m solids 20 | AE = ANSI-flange 6" WRLCD-ciapiay,
’ - 9 4-20 mA, relay
NUS-400P pluggable programming unit with LCD-Display
Puc. 2.14. 3amoBinenas KOBOLD NUS-4.
ApK.
KearnigbikauitiHa poboma 24
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Installation (Liquid Level Measurement)

e Never mount two ultrasonic level-measuring devices in one container,
because the two devices can interfere with each other's functioning.

POSITION

The optimal position of the NUS-4 is on
the radius

r=(0.3 ... 0.5) R of the (cylindrical) tank
/ silo.

(Take also sonic cone on page 39 into
consideration.)

SENSOR
ALIGNMENT

The sensor face has
to be parallel to the
surface of the liquid
within £+ 2-3°.

TEMPERATURE

Make sure that the
transmitter will be
protected against
overheating by direct
sunshine.

OBSTACLES

Make sure that no in-
flow path or objects
(e.g. cooling pipes,
ladders, bracing
members,
thermometers, etc.) or
no tank wall of the
ragged surface
protrude into the
sensing cone of the
ultrasonic beam.

One fix object in the
tank / silo that disturb
the measurement can
be blocked out by the
optional programming
unit.

FOAM

Foaming of the liquid surface may render ultrasonic level
metering impossible. If possible, a location should be found,
where foaming is the least (device should be located as far
as possible from liquid inflow) or a stilling pipe or well should
be used.

WIND

An intensive air (gas) movement in the vicinity of the
ultrasonic cone is to be avoided. A strong draft of wind may
"blow away" the ultrasound.

Devices with lower measuring frequency (40, 20 kHz) are
recommended.

FUMES / VAPOURS

For closed tanks containing chemicals or other liquids, which
creates fume/gases above the liquid surface especially for
outdoor tanks exposed to the sun, a strong reduction of the
nominal measuring range of the ultrasonic device is to be
considered during device selection.

Devices with lower measuring frequency (40, 20 kHz) are
recommended in these cases units.

Puc. 2.15. Meroau BctanosieaHas KOBOLD NUS-4.

3MH.
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Conical beam diameter D (m)

H | NUS- | NUS- | NUS- | NUS- | NUS- | NuUs-
4x04 4x06 4x08 4x10 4x15 4x25

Tm |015m | 014 m [ 018m | 0.16m | 021 m | 0.27 m
2m | 025m | 0.23m | 030m | 0.25m | 0.30m | 0.39m
4m | 046m |040m | 054m | 042m | 0.47 m | 0.64 m
6 m = 0.58m [ 0.79m | 0.60m | 0.65m | 0.88 m
8&m - - - 0.7/m | 082m | 1.13m
10m - - - 095m | 1.00m | 1.37m
15m = = = = 1.43m | 1.98m
25m - - - - - 3.21Tm

Puc. 2.16. [Ipunmun BunpomidtoBanHs xBuiib B KOBOLD NUS-4.

STAND-OFF PIPE

The structure of the stand off pipe should be rigid; the inner rim where the ultrasonic beam leaves the
pipe should be rounded.

L Dmin
NUS- | NUS- | NUS-
4x04 | 4x06 | 4x08
150 50 60 60
50 60 75
65 65 | 90
a0 75 | 105
95 85 | 120
L Drmin
NUS-4x10 | NUS-4x15
90 &0 130
200 &0 140
350 85 150
500 a0 160

Puc. 2.17. Metonu montaxxy KOBOLD NUS-4.

L Dmin
NUS- | NUS- | NUS-
4x10 4x15 |4x25*
90 a0 130 -
200 a0 140
350 85 150
500 a0 160

3MH.
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Dimensions

NUS-4x04

NUS-4x06

2xM20x15 |

-89 —=y

~89 —=

2XM20x15
2x 112" NPT
(L] 1]

2x1/2' NPT
|
] ! ' % 2" BSP
|| Fed e 7N e
BSP Lange 15
NPT Lange 22 BSP Lénge 15
NPT Léange 22
NUS-4x08 NUS-4x10
——— “'89 —--i ""89 — -
- |||=="I w
I~
2 x M20x1,5 @ =
2 x M20x1,5 2x1/2° NPT~ N\ =
2x 12" NPT |
| N | c?
2" BSP
% . BT oder NPT @74
! DIN DN80 PN16
! ANSI 3" 150 psi
BSP Lange 15
NPT Lange 22
NUS-4x15 NUS-4x25
~89 _—T ~89 —a=t
|
T 1 I~
Ej)— 2 x M20x1,5 =
2 x M20x1,5 | 2x 1/2" NPT 7
2x 1/2" NPT ~ ‘L? 2 1z ®
= . - ;
o ]
‘ I
2122 o148
DIN DN125 PN16 DIN DN 150 PN16
ANSI 5" 150 psi ANSI 6" 150 psi

Puc. 2.18. Po3mipu KOBOLD NUS-4.

3MH.

Apk.

Ne dokym.

lidnuc | Aama

KeanigpikauitiHa poboma

ApK.

27




3-X X00BI KJIANIAHU YNPABJISIIOYi IOTOKOM
Jlnist ynpaBiiHHS MOTOKOM MOJIOKA YW MHIOUOTO PO3YMHY 3aisHi 3-X XO/IO0Bi
KJanaHu ynpasisitodi notokom CV316 RGA 3 enextpuunum npuBogom TA-MC55/24

¢dbipmu IMI Hydronic Engineering (puc. 2.19). [6]

Puc. 2.19. IMI Hydronic Engineering TA-MC55/24 + CV316 RGA.
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TA-MC55/24, TA-MC55/230, TA-MC55Y

DN H Kg
— T 15 267 1.5
aa 20 272 1.5
25-32 277 1,6
= ? H 40 - 50 282 15
| L i ! e
\fu’_;u\' Technical description
|: 1S | i | TA-MC55/24 TA-MC55/230 TA-MC55Y
t[jﬁ\ Actuating time 7 s/mm 9.5
Actuating thrust kN | 0,6
Stroke mm | max. 20
Power supply VAC | 24 +10% 230 +6% -10% 24 +10%
Power supply VDC | 24 +10% - 24 +10%
Frequency Hz | 50/60 +5%
Power consumption VA 3.8 ¥i 8.5
Input signal ¥ . 0(2)...10 VDC, 70 kO
e g 0{(4)}...20 mA, 0,51 kQ
Output signal ¥ 0..10VDC
max. 8 mA min. 1200 Q
Hysteresis V| 0,3

Enclosure class:
Automatic operation: IP 54
Manual operation: IP 30

Resolution:
Electric: 0,04 VDC
Mechanical: 0,06 mm

Electrical connection:
Actuator with screwed terminals.

Ambient temperature:
0 -60°C

Operation mode:
S3-50% ED c/h 1200 EN 60034-1

Wiring diagram:

ﬁ}l -

End position switch-off:
Load-dependent

Actuator variants:
- Voltage: 115 VAC
- Adapter with coupling for external products

For variants and accessories please contact IMI Hydronic
Engineering.

1) Actuating time freely adjustable, presetting is marked with *
3) Invertible input and output signal

=
ik ik
TA-MC55 Y |ws[m|| e[| v [x]| [1amcsspa 2av [us| w2 ] |>< | | a-mcss/230 230v [ us| w2 |3 |[me] x|
] Lo | (TA-MC55/115 115V) Wl Ty
T-;-i : T ;! * G
24VAC / 24VDC 24 VAC / 24VDC : 230 (115) VAC =
N(GND) ——4 N(GND) ——d N(GND) ———d

Puc. 2.20. Texuiuni gani ta miaxmoderas IMI Hydronic Engineering TA-MC55/24.
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CV316 RGA (3-way)

Female threads according to ISO 7

DN D Da L L1 L2 H H1 Kvs Kg Article No
15 Rp1/2  G1 62 114 13 40 66 063 09  60-330-115

15 Rp1/2  G1 62 114 13 40 66 125 09  60-330-215

13 15 Rp1/2  Gi 62 114 13 40 66 1,6 0,9  60-330-315

1 15 Rp1/2  Gi 62 114 13 40 66 2,5 0,9  60-330-415

B 15 Rp1/2  G1 62 114 13 40 66 4 09  60-330-515

20 Rp3/4 G11/4 75 127 15 41 67 5 14  60-330-120

HI 20 Rp3/4 G11/4 75 127 15 41 67 6,3 1,4 60-330-220

25 Rp1 G11/2 80 138 17 45 74 8 1,7 60-330-125

25 Rp1 G11/2 80 138 17 45 74 10 1,7 60-330-225

32 Rpl1/4 G2 120 184 19 55 89 12,5 34  60-333-132

32 Rpl1/4 G2 120 184 19 55 89 16 34  60-333-232

40 Rp11/2 G21/4 130 198 19 60 94 20 40  60-333-140

40 Rp11/2 G21/4 130 198 19 60 94 25 40  60-333-240

50 Rp2 G23/4 150 202 24 65 101 31,56 57  60-333-150

50 Rp2 G23/4 150 222 24 65 101 40 57  60-333-250

Actuators
Type Power supply Actuating thrust Input signal Article No
[kN]

Note: DC — Direct-current TA-MC55/24 24 VAC/DC 0,6 3-point 61 055-001
rectified alternating voltage. TA-MC55/24 24 VDC * 0,6 3-point 61 055-402
TA-MC55/230 230 VAC 0,6 3-point 61 055-002
*) DC — Direct current fiat TA-MCS5Y 24 VAC/DC 0,6 0[2)-10 V, 4(0)-20 mA 61 055-003
voltage. TA-MCS5Y 24 VDC * 0,6 0(2)-10 V, 4(0)-20 mA 61 055-004
TA-MC100/24 24 VAC/DC 1,0 3-point, 0(2)-10 V, 4(0)-20 mA 61 100-001
TA-MC100/24 24 VDC * 1,0 3-point, 0(2)-10 V, 4(0)-20 mA 61 100-003
TA-MC100/230 230 VAC 1,0 3-point, 0(2)-10 V, 4(0)-20 mA 61 100-002

TA-MC161/24 24 VAC/DC 1,6 3-paint, 0(2)-10 V, 4(0)-20 mA 61 161-001
TA-MC161/230 230 VAC 1,6 3-point, 0(2)-10 V, 4(0)-20 mA 61 161-002

TA-MC100FSE/24 24 VAC 1,0 3-paint, 0(2)-10 V, 4(0)-20 mA 61 100-101
TA-MC100FSE/230 230 VAC 1,0 3-point 61 100-102

TA-MC100FSR/24 24 VAC 1,0 3-point, 0(2)-10 V, 4(0)-20 mA 61 100-201
TA-MC100FSR/230 230 VAC 1,0 3-paint 61 100-202

Puc. 2.21. Texuiuni nani IMI Hydronic Engineering CV316 RGA + TA-MC55/24.
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2.2. Cxema aBToOMaTHu3amii

Ha cxemi aBToMarmzamii mpolecy macrtepusaili MoOJIOKa BiOOpakeHO
peryJioBaHHS: TEMIIEpaTypd [acTepu3allii MOJIOKa; TeMIepaTypH OXOJIOJKESHHS
MOJIOKA; MIATPUMKH TeMIepaTypu OXOJIOJKEHOTO MOJIOKa B pe3epByapl; yIpaBIliHHS
KJIallaHaMM Ta HAcOCaMH B 3aJeKHOCTI BiJ pIBHA MOJIOKA B pe3epByapi Ta

TeMIlepaTypu MacTepu3allii.

Temnepatypa mnactepusaiii MOJIOKa, a TaKOX TeMIepaTypa OXOJOIKEHOTO
MOJIOKa Ta MiATPUMKA TEMIEpaTypd OXOJOHKEHOTO MOJOKa B pe3epByapi
BUMIPIOEThCS JaTunkamu (mo3. la-3a) Tta perymtoerbes kinanaHamu (1mo3. 1B-3B), 1o
PETyNIOIOTh TOJady rapsuoi BOAM Ta XOJIOAOAreHTY, IO MPHUBOIATHCA B IO
€JIEKTPUYHUMHM BUKOHAaBUYMMHM MexaHi3mMaMu (1mo3. 10-306), sAKi OTPUMYIOThH

yHi¢ikoBaHui enektpuunuii curuan 4-20 mA Big [1JIK.

[Ipu HemoTpuMmaHHI  TemmepaTypud  nacTepusanii B  HacTepU3aLiiHO-
OXOJIO/KYBaJIbHIM YCTAHOBIII 3-X XOJIOBUM KianaH (103. 2/1) MEPEMUKAETHCS B IPYTe
MTOJIOKEHHS 32 JIOMOMOTOI0 €JIEKTPUYHOTO0 BHKOHABUOTO MexaHi3Mmy (103. 2r), KW
otpumytoe auckpetHi curHanu Big [IJIK ta Bmukaetscs Hacoc (mo3. MI1) Big

MarHiTHOTO myckaya (1mo3. KM1) 1 MOJI0KO 3HOBY HAaJIXOJIUTh B pe3epBYyap.

[Ipu  moTpumanHi  TeMiepaTypu  macTepusauii B HacTepu3aliiHO-
OXOJIO/IKYBaJIbHIN YCTaHOBIII 3-X XOIOBUH KiamnaH (1M03. 2/1) 3JIUIIAEThCS B TIEPIIOMY
MOJIOKEHHI Ta BMUKAETHCSI Hacoc (mo3. M2) Big marHiTHOTO myckada (mo3. KM2) i

MOJIOKO 4Y€pE3 CCKHiIO OXOJIOIKXCHHA HAAXOAUTh Ha BI/IpO6HI/IHTBO.

Apk.
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BumMiproBaHHs piBHS MOJIOKa B pe3epByapi 3A1HCHIOETHCS pajJjapHUM PiBHEMIPOM
(mo3. 4a). 3anexHo BiJl pIBHS MOJIOKA B BIIOYBA€ThCSI YIIPABIiHHS Hacocamu (1103. M3-
M4) Big marHiTHUX myckadiB (1m0o3. KM3-KM4), sxi oTpUMYIOTh AUCKPETHI CUTHAIH

Big [TJIK.

[Ipy BuKOHaHHI TpolECy MHHMKH pe3epByapa Ta  IacTepu3aliiHO-
OXOJIO/KYBAJIBHOI YCTAHOBKH 3-X XOJI0BI Kiamanu (mo3. 211, 50, 5T) mepeMuKarThCs B
Jpyre MOJO0XKEHHS 3a JOMOMOTOI0 €IeKTPUYHUX BUKOHABUMX MeXaHi3MiB (103. 2r, Sa,

5B), siki OTpuMYyIOTh nuckpeTHi curnanu Bin [1JIK Ta BinOyBaeTbes mpolecy MUUKH.

Peanmizanis ynpasiainHg 3MimryBadeMm (mo3. MS5) BinOyBaeTbcsl BiJl MarHiTHOTO

nyckada (1mo3. KMS), sikuit otpumye nuckpetnuit curnan Big [TJIK.

3MH.

Apk.

Ne dokym.

lidnuc

fAama
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2.3. Cneundikanisi 3ac00iB aBTroMaTu3auii

Tabauys 2.1. Cneyughikayis npunadie ma 3acobie asmomamu3ayii.

Micue
Ne nos. ) _
Ne BCTaHOB- HaiimMeHyBaHHS 1 TeXHIYHA Tum, K-
3a cXe-
n/n ACHIY XapaKTepUCTHKa BUPOOY Mapka cTb | Bupobnuk
MO0
1 2 3 B 5 6 7
Tepmomerp onopy Pt100 3
la, YHI(IKOBaHHM BHX1IHUM
1o KOBOLD,
1 2a, . curHajaoM 4-20MA, Hanpyra LTS-A 3 .
MICLIO _ HimeuunHa
3a ’kuBneHHd 24 B DC, miana3zon
BUMiproBaHb -50...+250 °C
10, BuKoHaBuYMii MeXaHi3M, aH. BHX.
o ) Dwyer,
2 20, : CUTHAITY ITOCTIHHOTO CTPyMY: 4- EVA-3M 3
MICLIIO CIIIA
36 20 MA Uxusn. ~24 V AC.
1B,
1o Dwyer,
- 2B, ) Knanan, Dy = 2-1/2” GVl 3
MICLIO CIIA
3B
YbpTpa3ByKOBUil piBHEMIp 3
YHi(IKOBaHHM BHX1IHUM
1o KOBOLD,
6 4a : curnasiom 4-20 MA, Hamnpyra NUS-4 1 )
MICLIO HimeuunHa
skusiieHnd 24 B DC, nmiamason
BuMiproBanb 0...25 M

KeanigpikauitiHa poboma
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IIpoooeoicenns maoauyi 2. 1.

1 2 3 - 5 6 7
o IMI
; 5 no I[pusix 3-x xonosoro knanany, | IMI Hydronic ] Hydronic
a, w i
x MICLIO Hamnpyra ;kusineHHs 24 B DC | TA-MC161/24 Engineering,
s CILA
IMI
2p, _
. 56 1o 3-X XO/JI0BHi1 KJIalaH, IMI Hydronic ] Hydronic
© | micmo Dy = 50 MM CV316RGA Engineering,
o CIIA
EnextpomarHiTHe pene, 3 ) CB
KMI- 1o Carlo Gavazzi
10 ) KOHTaKTH, Harpyra makc. 400 B 5 | «Anbrepa»
KM5 MICIIIO . RZ3A60D40P
AC, ctpym KomyTarii 40 A M. KuiB
Hacoc 3 Tprox(aznum
Hacoc-
M1- o ACHHXPOHHHM JIBUTYHOM, Grundfos TP
11 ) ] 4 MonTax
M4 MICLIO MOTYKHICTh 5.5 KBT, Hanpyra 150-110/6
M. KuiB
*usiieHHs 380B.
TproxazHuit aCHHXPOHHU 000
o JIBUT'YH, "Cucre-
12 M5 ) ) AUP90L2 1
MICLIO noTyxHicTb 3 KBT, Hanpyra makc"
*ussieHHs 380B. M. Kuis
Apk.
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Po3ain 3. IIpoekTHE KOMIIOHYBAHHS MIPOMHUCJIOBOI0 JIOTIYHOI0 KOHTPOJIEpa

(IIVIK) Ta cxeMH NiAKJIIOYeHHS

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

Jlnga cucteMu aBToMaTH3alii mpouecy macrtepusanii Mosnoka Bukopuctan [1JIK

Schneider Electric M340.

Mopym BxomiB Ta BuxomiB, 1mo B3saTi s [IJIK Schneider Electric M340

HaBezleH1 B Ta0iuii 3.1 Ta X po3MmilleHHs1 HaBeAeHO Ha puc. 3.1.

0 PLC bus o[- | ]

Buz

-

| 1 BM= P34 2020 0270 ~

Puc. 3.1. Posmimennst moymis TTJIK M340.

KeanigpikauitiHa poboma
3wmH. | Apk. Ne dokym. llidnuc I.ﬂama
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Tabnuys 3.1. Bubip mooynie ons I1JIK.

Moy BBOTy/BUBOTY [Tpumitka
HaiimenyBanHs KinbkicTh
Monyb nporiecopa Schneider Electric
BMX P34 2020 1
Modicon M340.
BMX CPS 2000 1 Moaynb 6moky xkuBierus [1IJIK
BMX AMI 0810 1 Moayib Ha 8 aHAJIOTOBHUX BXO/IIB
BMX AMO 0410 1 Moayib Ha 4 aHaJIOTOBUX BHXO/IIB
BMX DDO 1602 1 Monynb Ha 16 TUCKPETHUX BUXO/IIB
Apk.
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B

3.2. 3araapHa cxeMma miakjaouYeHHsa 1aTyukiB tTa BM no IIVIK

CHUCTeMI aBTOMAaTH3alli Npolecy macTepu3alii MOJIOKa B MPUHIUIOBIHI

€JIEKTPUYHIA CXeM1 aBTOMAaTUYHOTO PEryJIFOBaHHS 300pakeH1 BUKOPUCTaH1 €JIEMEHTH:

B

aBTOMATHUYHI BUMHUKAUI 3 3aXMCTOM Big KopoTkoro 3amukanHs (QF1-QF4);
OJI0KM >KMBIIEHHS NocTiHOIO HanpyTroio 24 B (BX1-BX2).
0JI0K >xHMBJIeHHA 3MiHHOI Hanpyru 24 B (BXK3).

CHUCTeM] aBTOMaTH3allli Mpolecy MacTepusalii MOJoKa Ha MPHUHIMIIOBIN

€JICKTPUYHIA CXeM1 aBTOMAaTUYHOIO PEryJIFOBaHHS HyMepallis MPOBO/IiB 3a/isHa TaKa:

POBOIM 31 3MIHHOKO Hanpyroro (800-813);
MIPOBOJIU 3 MOCTIHHOIO Hanpyroto (900-903);
POBOAM 3 BUMiproBaibHUMHU curHasiamu (100-103);

NPOBOAM 3 CUTHAJIM PEryJtoBaHHsA Ta yrpasmiHHag (200-216).

Apk.

KeanigpikayitiHa poboma 37

3MH.

Apk.

Ne dokym. Midnuc | Aama




3.3. Po3miupeni cxemu miIKJII04YeHHS VISl OKPEMOI0 KOHTYPY

KoHTyp pery/iloBaHHsI TeMIiepaTypH B pe3epByapi

67T

70 MICUo

flpunadis

3 CUCITIBML OXO/O00XEHHS

=
flpunady
HE LTy

m
L
32

g .

s
- <] B

| =

[ — | Bl—

i \I':T/ /1
g 7
ik s

Eé - - S i_
[} g S‘
S SMOOH IOHOHEHS i

2 - Fezepbyap
e 30 e X G000

Puc. 3.2. KonTyp peryroBaHHsI TEMIIEpATypH B pe3epByapi.

ApK.
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500 505
san
08 a3 507

Puc. 3.3. Cxema migxmroueaass KOBOLD LTS-A no BMX AMI 0810.

L

. CTadn

Puc. 3.4. Cxema migkmouenas Dwyer EVA3M no BMX AMO 0410.

3MH.

Apk.

Ne dokym.

lidnuc

fAama
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Puc. 3.5. I'padiuna cxema miakmoueHass KOBOLD LTS-A no BMX AMI 0810.

~220B

GNE0E-A4

bII60b-/14-24

KOBOLD LTS-A
BMX AMI 0810

Com0

il

Com2

Vi3

3

Comd
Vi
Vis
Com5
ns
&
Comb
Vi6
vI7
Com?

goleleleololelelolelclele

©010/0/610/61616/616/0/0/010

KeanigpikayitiHa poboma
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3MH.

BMX AMO 0410
. N
NC @ @ - .l ‘. D
Comd @-—® : =
comt | (6 ) ol 2 5
Com2 ® i E]
Com3 @ i E
Comd @ @ i a
Coms @ N
e o K
Com7 @ = ”‘%;E E
NC =
5
22155 E
Dwyer GV1
Puc. 3.6. I'padiuna cxema nigxmouerHss Dwyer EVA3M no BMX AMO 0410.
ApK.
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Po3znin 4. KpecsieHHs1 BCTAHOBJIEHHSI TEXHIYHOIO 3aC00Yy

Jls BuMiproBaHHs piBHS MOJOKa B pe3epByapi 3aaistHo KOBOLD NUS-4 (puc.

4.1). [5]
Puc. 4.1. KOBOLD NUS-4.
KearnigbikauitiHa poboma
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Po3pob. Tpouyenko C.O. Jlim. ApK. Apkyuwie
KepieHuk | Mipkesuy P.M. Po3pobka cucmemu [ | 42 6
asmomamus3sauji npouecy
3as. kap. | Cmimiox 51.B. nacmepusauii Moroka HYXT AK-4-1
Cekp. EK lpockypka €.C.




Technical Details

Measuring principle: ultrasonic principle,
echo time measurement
Frequency: see order table
Beam cone: NUS-4x04: 6°,
NUS-4x06, -4x10, -4x15: 5°
NUS-4x08, NUS-4x25: 7°

Delay time: 10, 30, 860 seconds; programmable
Meas. accuracy
(at 20°Cy: +0.2 % of reading
+0.05% of full scale
Resolution: depending on measuring distance
<2m:1mm
2..5m:2mm
6..10 m: 5 mm
>10 m: 10 mm
Mounting position: vertical to the product surface

Process temperature: -30...4+90°C
Ambient temperature: -30...+70°C

-25...470°C

(with programming unit)
Operating pressure: 0.5...3 bar abs.

(<1 bar abs. on request)
Materials
Housing: aluminium, powder-coated
Sensor and connection: polypropylene, PVDF
Process connection:

NUS-4x04: G 1%*, 172 NFT
NUS-4x06, NUS-4x08: G 2%, 2 NPT
NUS-4x10: flange DN 80, ANSI 3"
NUS-4x15: flange DN 125, ANSI 5"
NUS-4x25: flange DN 150, ANSI 6"

* G-thread with counter nut and EPDM-gasket
Electrical connection: 2xM20x1,5 cable gland
cable diameter 6...12 mm
and 2 x 2" NPT
wire cross section: 0.5... 1.5 mm?
Switching output: relay (SPDT) 30 Vg, 1A
Analogue output: 4...20mA (3.9...20.5 mA)
galvanically isolated, protection
against surge transients

Load: max. (Us—-11.4V)/ 0.02A,
Power supply: 12-36 Vg, 2-wire (reverse polarity
protected)

Display (pluggable): B-digit LCD-display, symbols and bar
graph, PBT, glass fibre reinforced,
flame proof (DuPont®)

Protection: sensor IP 68, Housing: IP 67

Weight: with thread: approx. 1.1 kg
with flange: approx. 2.5 kg

Puc. 4.2. Texuiuni naui KOBOLD NUS-4.
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Electrical Connection .
Option

contact

my O

Test 4-20mA C2 C1
10mY —>1mA - + 12-36 Ve

reverse polarity protected

Puc. 4.3. Cxema nigxnroueHass KOBOLD NUS-4.

Order Details (Example: NUS-4x04 R8 340)

. . Frequency . Output/
Model Sensor material Measuring range [kHz] Connection Power supply display
04 = 0.2-4m liquids 80 R8 = 12 BSP 40 = 4-20 mA
0.2-1.6m solids N8 = 112 NPT RO = 4-20 mA and
— - r— relay
06 = 0.25-6m liquids 80 4H= 4-20 MA +
0.25-2.4m solids R9 = ? BSP HART®
08 = 0.35-8m liquids 60 N9 =2 NPT RH= 4-20 mA +
0 = polypropylene 0.35-3.2m solids HART® + relay
NUS-4... 10 = 0.35-10m liquids 60 FB =flange DN80 |3 =12-36V, | 4P = pluggable pro-
9 =PVDF 0.35-4m solids AB = ANSI-flange 3" gramming unit
— with LCD-display,
15 = 0.45-15m liquids 40 FD = flange DN 125 4-20 mA
0.45-6m soelids AD = ANSI-flange 5" RP = pluggable pro-
25 — 0.6-25m liquids FE = flange DN 150 gramming unit
0.6-10m solids 20 | AE = ANSI-flange 6" with LCD-cispiay;
’ - 9 4-20 mA, relay
NUS-400P pluggable programming unit with LCD-Display
Puc. 4.4. 3amoBiaennss KOBOLD NUS-4.
ApK.
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Installation (Liquid Level Measurement)

e Never mount two ultrasonic level-measuring devices in one container,
because the two devices can interfere with each other's functioning.

POSITION

The optimal position of the NUS-4 is on
the radius

r=(0.3 ... 0.5) R of the (cylindrical) tank
/ silo.

(Take also sonic cone on page 39 into
consideration.)

SENSOR
ALIGNMENT

The sensor face has
to be parallel to the
surface of the liquid
within £+ 2-3°.

TEMPERATURE

Make sure that the
transmitter will be
protected against
overheating by direct
sunshine.

OBSTACLES

Make sure that no in-
flow path or objects
(e.g. cooling pipes,
ladders, bracing
members,
thermometers, etc.) or
no tank wall of the
ragged surface
protrude into the
sensing cone of the
ultrasonic beam.

One fix object in the
tank / silo that disturb
the measurement can
be blocked out by the
optional programming
unit.

FOAM

Foaming of the liquid surface may render ultrasonic level
metering impossible. If possible, a location should be found,
where foaming is the least (device should be located as far
as possible from liquid inflow) or a stilling pipe or well should
be used.

WIND

An intensive air (gas) movement in the vicinity of the
ultrasonic cone is to be avoided. A strong draft of wind may
"blow away" the ultrasound.

Devices with lower measuring frequency (40, 20 kHz) are
recommended.

FUMES / VAPOURS

For closed tanks containing chemicals or other liquids, which
creates fume/gases above the liquid surface especially for
outdoor tanks exposed to the sun, a strong reduction of the
nominal measuring range of the ultrasonic device is to be
considered during device selection.

Devices with lower measuring frequency (40, 20 kHz) are
recommended in these cases units.

Puc. 4.5. Meronu scranosienuss KOBOLD NUS-4.

3MH.

Apk. N2 dokym. flignuc | Aama
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Conical beam diameter D (m)

H NUS- | NUS- [ NUS- | NUS- | NUS- | NUSs-
4x04 4x06 4x08 4x10 4x15 4x25

Tm |015m | 014m [ 018m | 016 m | 0.21m | 0.27 m
2m | 025m | 0.23m [ 030m | 0.25m | 0.30m | 0.39m
4m | 046m | 0.40m | 054m | 042m | 0.47m | 0.64 m
6m - 058m | 0.79m | 0.60m | 0.65m | 0.88 m
8m = - - 0.7/m|[082m | 1.13m
10m - - - 0.95m | 1.00m | 1.37m
15m - - - - 143m | 1.98m
25m = = = = = 3.21m

Puc. 4.6. ITpunnun sunpomintoBanns xeuwib B KOBOLD NUS-4.

STAND-OFF PIPE

The structure of the stand off pipe should be rigid; the inner rim where the ultrasonic beam leaves the
pipe should be rounded.

3MH.

Apk.

Ne dokym.

L Dmin L Dmin
NUS- | NUS- | NUS- NUS- | NUS- | NUS-
4x04 | 4x06 | 4x08 4x10 4dx15 | 4x25*
150 &0 60 60 90 a0 130 -
&0 60 75 200 a0 140
65 65 90 350 a5 150
a0 75 105 500 a0 160
95 85 120
L Dmin
NUS-4x10 | NUS-4x15
90 a0 130
200 a0 140
350 a5 150
500 a0 160
Puc. 4.7. Metoau montaxxy KOBOLD NUS-4.
ApK.
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Dimensions

NUS-4x04

NUS-4x06

2xM20x15 |

-89 —=y

~89 —=

2XM20x15
2x 112" NPT
(L] 1]

2x1/2' NPT
|
] ! ' % 2" BSP
|| Fed e 7N e
BSP Lange 15
NPT Lange 22 BSP Lénge 15
NPT Léange 22
NUS-4x08 NUS-4x10
——— “'89 —--i ""89 — -
- |||=="I w
I~
2 x M20x1,5 @ =
2 x M20x1,5 2x1/2° NPT~ N\ =
2x 12" NPT |
| N | c?
2" BSP
% . BT oder NPT @74
! DIN DN80 PN16
! ANSI 3" 150 psi
BSP Lange 15
NPT Lange 22
NUS-4x15 NUS-4x25
~89 _—T ~89 —a=t
|
T 1 I~
Ej)— 2 x M20x1,5 =
2 x M20x1,5 | 2x 1/2" NPT 7
2x 1/2" NPT ~ ‘L? 2 1z ®
[ . | s
o ]
‘ I
2122 o148
DIN DN125 PN16 DIN DN 150 PN16
ANSI 5" 150 psi ANSI 6" 150 psi

Puc. 4.8. Pozamipu KOBOLD NUS-4.

3MH.
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Po3ain 5. Onuc cneniajbHOr0 MPOrpaMHoOro 3ade3nev4eHHs 1Jsi IPOMUCIOBOTO

JIOTIYHOT0 KOHTpoJepa (ajgroput™m Ta nporpama ais IJIK)

[Ipouiec mactepu3zailii MOJIOKA OMUCY€ETHCSI HACTYITHUM aJTOPUTMOM:

(  mouwarox )

[R—

3aKpHUTH KIalaHH
BHMKHYTH JIBHTYHH

Tak

Bxn. neuryu M3

LT(4a)> 80%

Buki. 1BHryH M3
Bxn. nBuryus M5

X

Per. TeMmm. B
pe3epByapi

Tax
3)

KearnigbikauitiHa poboma
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3

Buka. 1eurys M4

r

Per. TeM.
macTepH3anii

[TepeMKHYTH KI. 21

Bukn. asurys M1

Tax

Bxa1. 1BUTYH M2

1

Per. TeMmm.
0X0JI0KeHHA

LT(4a)<5 %

Buki1. 1Burys M2
Bukn. 1surys M4
BHUKI. 1BUTYH M35

!

4

[Tponec MHHKH

o

3MH.

Apk.

Ne dokym.

lidnuc | Aama
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2

Jns nanucanns nporpamu B [1JIK cTBopeHi HACTymH1 3MiHHI:

m Data Editor

EER(EER (>
Varables DODT Types Function Blocks DFBE Types
Filter
T [%h|  Name [ EDT [(JDDT [J10DDT [ Device DDT

MName - Address - Type - Value Comment -
& KLZgP1 w2035 EBOOL Knanan 2r - nonoxenHa 1
& KLZ2gP2 w2036 EBOOL Knanan 2r - nonoxenHs 2
o KL5aP1 w2037 EBOOL Knanan 5a - nonoxernHa 1
o KlLbaP2 w20.3.8 EBOOL Knanan 5a - nonoxexna 2
o KL5wP1 w2039 EBOOL Knanan 58 - nonoxexHa 1
o KLowP2 w20.3.10 EBOOL Knanan 56 - nonoxexHa 2
& KM wW30.3.0 EBCOL Hacoc M1
& KM2 w3031 EBCOL Hacoc M2
& KM3 wa032 EBCOL Hacoc M3
& KM4 w033 EBCOL Hacoc M4
o KM w034 EBCOL Fmiwysay M5
& KL1b WAWD.20 INT Knanan 16
& KlLb WOWD21 INT Knanan 26
& KL3b WAWD22 INT Knanan 36
O LRezerv “IW0.1.3 INT PieeHt B pezepeyapi
o TOmal W02 INT TermnepaTypa oxonooxKeHHA
O TPast EIW0.11 INT Temnepatypa nacTepuaauil
¢ TRezerv EIW0.1.0 INT Temnepatypa B pesepeyapi
i w | | | | | |

-~

3MH.
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Ne dokym.
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[Iporpama nporuecy nactepusailii MOJIOKa HamrcaHa Ha MOB1 nporpamyBanHs ST

(Structured Text):

REPEAT
RESET (EM1) ;
RESET (EM2) ;
RESET (EM3) ;
RESET (EM4) ;
RESET (EMS) ;
SET (KL2gP1l) ;
RESET (EL2gP2) ;
SET (ELS5aP1l) ;
RESET (EL5aP2) ;
SET (ELSvPl) ;
RESET (ELSvEZ2) ;

ELlkb:=0;
FLZkb:=0;
FL3kb:=0;

UNTIL (NOT %M1)
END REPEAT;

IF (%M1) THEN
SET (EM3) ;
END IF;

IF (LERezerwv > B000) THEN
RESET (%M1) ;

RESET (EM3) ;

SET (EMS) ;

SET (%M2) ;

END IF;

IF (%M2) THEN
BFID INT("'','', TRezerv, %M10, Paramsl, FLlL);
END IF;

IF (%M3) THEN
SET (EM4) ;

SET (&M4) ;

END IF;

<
T PLCbus  Sy|main : (MAST] @8 Data Editor
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END IE;

IF (%M3) THEN
SET (EM4) ;

SET (%M4) ;

END IF;

IF (%M4) THEN

RESET (%M3) ;

PFID INT('","'', TPast, %Mll, Paramsz, ELZL);
END IF;

IF (TPast > 4163) THEN

PID INT('','", TCxol, %M1lZ, Params3, FEL3Db);
SET (EM2) ;

ELSE

SET (EM1) ;

RESET (EL2gPl) ;

SET (RL2gP2) ;

END IF;

IF (LRezerv < 500) THEN
RESET (%M2) ;
RESET (%M4) ;
RESET (EM2) ;
RESET (EM4) ;
RESET (EMS) ;
RESET (3M10) ;
RESET (3M11) ;
RESET (3M12) ;
FLlk:=0;
FL2Zb:=0;
FL2b:=0;
RESET (EM3) ;
SET (EM5S) ;
SET ($M2) ;
END IF;|

<
T PLCbus Sy main : (MAST] |8 Data Editor
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Po3aisn 6. Po3podka JiloanHO-MaIIMHHOTO iHTep(elicy onepaTopa TEXHOJIOra

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

Muemocxema nisi oneparopa APM (aBroMaTtu3oBaHOTO pPoOOYOro MicCIs)

nporiecy nactepu3aiiii Mmosioka Oyna po3poosiena B Vijeo Citect 7.20. Bukopucrani

3MIHHI JJIs1 pO3pOOKH MHEMOCXEMH BKa3aHo B Ta0muii 6.1.

Tabauysa 6.1. Onuc sminnux oas Vijeo Citect 7.20.

Mim. Makec.
Int’s MiH. Makc. spayenns | 3HAYEHHS Tun
AMIHHOTO Anpeca BHUXI/IHE | BHUXIJHE B B i
Tera 3HAUEHHs | 3HAYEHHS | onuuuisax | OAMHHIIAX
BUMIpY BUMIPY
1 2 3 4 5 6 7
TRezerv | %IW0.1.0 0 10000 -50 250 INT
TPast %IWO0.1.1 0 10000 -50 250 INT
TOxol %IW0.1.2 0 10000 -50 250 INT
LRezerv | %IWO0.1.3 0 10000 0 25 INT
KL1b %QWO0.2.0 0 10000 0 100 INT
KL2b %QWO0.2.1 0 10000 0 100 INT
KL3b %QWO0.2.2 0 10000 0 100 INT
KMl %Q0.3.0 0 1 0 1 EBOOL
KM2 %Q0.3.1 0 1 0 1 EBOOL
KM3 %Q0.3.2 0 1 0 1 EBOOL
KM4 %Q0.3.3 0 1 0 1 EBOOL
KM5 %Q0.3.4 0 1 0 1 EBOOL
KL2gP1 %Q0.3.5 0 1 0 1 EBOOL
KL2gP2 %Q0.3.6 0 1 0 | EBOOL
KL5aP1 %Q0.3.7 0 1 0 1 EBOOL
KL5aP2 %Q0.3.8 0 1 0 1 EBOOL
KL5vP1 %Q0.3.9 0 1 0 1 EBOOL
KL5vP2 %Q0.3.10 0 1 0 1 EBOOL
KeanigpikauitiHa poboma
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6.2. Bizeoxkaapu qucCIiieHHNX MHEMOCXEM OIlepPaTopa

Mmuemocxema mpoliecy mactepu3anii Mojoka 3abe3rneuye orepaTtopa 3MOTOH0
KOHTPOJIIOBaTH TexHoJsoriuuii mpoiec 3 APM omnepartopa, a mpu He0OX1AHOCTI, I1Ie i
BHOCHUTH BPYYHY YIPAaBIISIOUl J1I0 JJIsl KJIAMaHiB, HACOCIB, 3MilllyBaya Ta 3MIHIOBATU

3aBJAaHHS PETYJIATOPAM.

Burmsin Mmuemocxemu i1t APM omeparopa m mporiecy mnactepusaliii Mojoka

300paxkeHo Ha puc. 6.2.
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Puc. 6.2. Muemocxema st APM oneparopa mporiecy mactepusaiiii MoJioKa.
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Po3ain 7. Komm’rorepHe Mo/1e/Il0OBAHHS CUCTEMH AaBTOMATUYHOT0 PeryJII0BAHHA

7.1. IlocTanoBKa 3aaa4i JOCTiZKEHHSA

B pesepByapi mig yac mpoliecy macTepusallii MoJIoka BHHHKAE HEOOXIIHICTh
ONTHMAJIPHO PETYJIOBATH TEMIIEPATyPy OXOJOKEHHS MOJIOKa B pe3epByapi (pwc.

7.1).

67T

ng Micg

fipunadey
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] =<} = 5
[ =
= | 51—
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g 51 ) )
S SMOBH ROFHOHEHHS: i
2 - Fesenbyqp
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Puc. 7.1. PeryntoBaHHsi TeMIiepaTypu OXOJIOJKEHHSI MOJIOKA B pe3epByapi.

IMocTanoBka 3aJa4i KOMII'IOTEPHOT0 MO/EJIOBAHHS: BU3HAYUTHU ONTHUMAaJbHI
napametpu HanamtyBanHs (OIIH) Ill-perynaropa mjisi peryiroBaHHS TeMIIEpaTypu

OXOJIO/IPKEHHSI MOJIOKa B pe3epByapi.

KeanigpikauitiHa poboma
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7.2. Bu0ip 00'eKkTa KepyBaHHSI Ta HOr0 MAaTEeMATHYHOI MO/IeJIi

Ha mapamerpuuniii cxemi 300pakeHO 0OpaHi BXiJHI Ta BUXIJHI KaHaIH IO

KaHaJly TEMIEpaTypH OXOJOIKEHHS MOJIOKa B pe3epByapi (puc. 7.2).

OcHoBHe 36ypeHHs
z(t)

>

PerynboBaHa 3MmiHHa
y()

OB’eKT kepyBaHHSA >

KepyBanbHa ais

u(t)

Puc. 7.2. [lapameTpuyHa cxema Mo KaHaJly peryJIfOBaHHs TEMIIEPATyPU OXOJIOKEHHS

MOJIOKA B pe3epByapi.

z(t) — mouatkoBa Temrieparypa moisoka, °C, Tpm (puc. 7.3);

u(t) — xraman mojadvi xojomoareHry, % xomy perymorodoro oprany (%X.P.0O.),
KLh (puc. 7.3);

y(t) — Temneparypa moJioka B pezepByapi, °C, Tml (puc. 7.3).

Monens 1O KaHaldy pETyJIOBaHHS TEMIIEPaTypH OXOJIOKEHHS MOJIOKa B
pe3epByapi peaizoBaHa 3 JIJAHKH 3aIli3HEHHS Ta anepiogudHoi Janku (puc. 7.3):

- 'iHE‘]JlICIZ[HtIHﬂ JaHEA:
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|

Tp
0.9 ]
I_"J\‘l\/_" 600s+1 | "L

Puc. 7.3. Mozenp 1o KaHaTy peryiarOBaHHs TEMIEPATypPH OXOJOIKEHHS MOJIOKa B

pesepByapi.
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7.3. MonemoBanusa CAP

BubupaeMo 11 peryiroBaHHs TEMIIEpaTypu OXOJIOKEHHS MOJIOKa B pe3epByapi

METO/]T — MPOLIEC 3 MiHIMaJIbLHIUM YaCOM PETyIIOBaHHS 3 TabmuI [7]:

Kpurepii
IIponec = IIponec 3 20% nepe Ilpomec =
MIHIMATEHHM JACOM pPErVIIOBAHHAM Ta MIHIMATEHO
3aKOH peryIIOBaHHA i . -
pervoBaHHA MIHIMATEHHEM JaCOM IHTErPaTEHO-
MEPIIOTD MEMEPIOTY KBEaIpaTHIHOH
KOJIHEAHb OITHEOD
._ 1 ._ 1 ._ 1
it it |".
: #1745 ol # 1.7k,6T 2T o
03T 09 0T
H h_,f":__ h_,f":'__'_ h_,f":'__
b 0h - Fogt
. 06T . T . 0aT
P = i, = K, =
11 R Y P Tt
T =T T =T T, =0T
0851 . 14T . 12T
fp = — -“~P=.__|_ F‘P='_.._
o~ 'k‘-gﬁ o
A T, =241 T, =137 T, =27
T, =047 T, =057 T, =047

k06 = 0,9; T=

Tzdn

600; t,; = 30;

k, = (0,6 * 600) / (0,9 * 30) = 13,3;
T; = Tos= 600; ki =k, / Ti= 13,3 / 600 = 0,02.

Busnaueni nanamtyBanss 11 [1l-perynstopa miacraBuMo B Mojenb (puc. 7.4).
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Puc. 7.4. Monens 1o KaHaTy PeryiarOBaHHS TEMIEPATypPH OXOJOIKEHHS MOJIOKa B
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[lepexinHuii mpouec MO KaHalTy peryJjioBaHHS TEMIIEpATypU OXOJIOIKEHHS

MOJIOKA B pe3epByapi

IIPEACTABICHO Ha pucC. 7.5

Temperatura, oC
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Puc. 7.5. IlepexigHuii mpoiiec mo KaHally peryItoBaHHs TeMIEpaTypy 0XOJOMKEHHS

MoJIoKa B pe3epByapi 3 I1I-perynastopom.
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7.4. OnpanoBaHHA pe3yJbTATIiB MOAEJIOBAHHSA Ta GOPMYJIIOBAHHS BUCHOBKIB

3a pe3yiabTaMH KOMIT FOTEPHOTO MOJEIIOBAHHA MO KaHally PEryJtoBaHHS
TeMIrepaTypu OXOJIOJKeHHsI Mojloka B pe3epByapi 3HaiiaeHo OITH Ill-perynstopa 3
MiHIMaJIbHUM YaCOM PETYJIIOBaHHS:

— 3HaliieHo koediuienTa miacuieHHs — k, = 13,3;

— 3HaieHo yac iHTerpyBanss — T = 600;

— 3HalIeHo KoedimienTa inTerpyBadas — k; = 0,02.

Yac nepexigHOro mpolecy TeMIEpaTypu OXOJIOJKEHHS MOJIOKa B pe3epByapi

CTaHOBUTH — 350 cek.

Apk.
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BucHoBku

B kBamidikamiitniii poOOTI HpeacTaBiIeHO pPO3pOOKY CHUCTEMH aBTOMATHU3AaIlil
npoliecy nactepusalii MoJoKa.

B cucrtemi aBTomartuzamii mponecy macrepusanii Monoka Bukopuctano I1JIK
Schneider Electric M340.

[Iporpamae 3abe3nedyenHs Vijeo Citect 7.20 BHKOpPUCTAHO JJISI PO3POOKH
OUCIUIEHHOT MHEMOCXEMHU TIpoliecy mnacrepusaiii Monoka. Jlana nucruieiina
MHeMocxeMa 0yjie BUKOPUCTOBYBAaTHUCS B aBTOMAaTHU30BaHOMY poOodomy Micti (APM)
orepaTopa.

Komn’totepue MojentoBaHHS, sKe OyJ0 MPOBENEHO, JO3BOJWIO 3HAUTH
ontuManbHi mapamerpu HanamtyBanHa (OIIH) Ill-perynaropa nnsi perynroBaHHS

TEeMITepaTypu OXOJIOKEHHS MOJIOKA B pe3epByapi.

nacrepuzari

MOJIOKa,

P03p06JICHa CHCTEMH aBTOMaTI/ISaHﬁ AO03BOJIMTH OINTHUMAJIBHO IIPOBOAUTH ITPOLCC

IO JIO3BOJISITh 3MEHIIMTH BUTPATH EHEPropecypciB Ha

MPOXO/KEHHS TPOIIECY MacTepHU3allii MOJIOKA Ta 30UIBIIUTE MPUOYTKOBICTH MOJIOYHOTO

3aBOY.

3MH.
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Ne dokym.

llidgnuc

fama
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