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AHOTALA

B kBamidikamiifHiii poOOTI OMHUCYETbCS PO3pOOKAa CHUCTEMHU aBTOMAaTHU3AIlil
nudy31HHOTO BIAIUICHHS IlyKPOBOT'O 3aBO/TY.

Cucrema aBToMatu3anii 1udy31HHOTO BIAAUIEHHS I[yKpPOBOTO 3aBO1Y pO3po0ieHa
3 IJIK Schneider Electric M340.

Takoxx omucaHo B poOOTI MOHTaX TEXHIYHOro 3aco0y aBTOMaTu3allii —
tepmomeTpy onopy WIKA TR30.

Citect SCADA 2015 3actocoBaHO mpu po3poOIli TUCIUIEHHOT MHEMOCXEMH JIJIst
APM (aBTOMaTH30BaHOIO POOOUYOTO MICISl) OomiepaTopa.

KoMmm’toTrepHe MOAETIOBAaHHS JOTIOMOIJIO BHU3HAYHWTH OINTHUMAJbHI TapaMeTpH
HacTporok [ll-perynsitopa myis peryitoBaHHS TemiepaTypu Audy31MHOTO COKYy B
TETJIOOOMIHHHUKY.

Kurouogi ciioBa: mrykop, audysis, apromatusanis, M340, WIKA TR30.
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Annotation

The qualification work describes the development of the automation system of
the diffusion department of the sugar factory.

The automation system of the diffusion department of the sugar factory was
developed with a Schneider Electric M340 PLC.

The work also describes the installation of a technical means of automation — the
WIKA TR30 resistance thermometer.

Citect SCADA 2015 was used in the development of a display mnemonic scheme
for the operator's automated workplace.

Computer modeling helped to determine the optimal settings of the PI controller
for regulating the temperature of the diffusion juice in the heat exchanger.

Keywords: sugar, diffusion, automation, M340, WIKA TR30.
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Beryn

3a0e3neyeHHs] TEXHOJOTIYHUX BHUMOT i 4ac MPOXOKEHHA TEXHOJOTIYHOTO
nporecy Audy3ii Ha IyKpOBOMY 3aBOJl O3BOJIIE OTpUMaTH IUPy31HHUN CIK 3
OLIBLINM BMICTOM ITyKDIB.

Jlnst  onTHMaNbHOTO TPOXO/DKEHHS TEXHOJIOTIYHOTO Tporiecy audys3ii Ha
I[yKPOBOMY 3aBOJII HEOOXiJJHO BHUKOPHCTOBYBAaTH TEXHIYHI 3acO0M aBTOMAaTH3allii
HOBITHIX MOJEJEH, SKI TO3BOJISITh 3MEHIIUTH BUTPATH €HEPTOPECYpPCIB Ta 3MEHIIUTH
Jac MPOXOJDKEHHS TEXHOJOTIYHOro mporecy audysii Ha IyKpoBOMY 3aBOJi, IO
J03BOJIUTH 30UTBIIUTH PUOYTKOBICTH BUPOOHUIITBA.

Metoro kBamidikaiiiiHoi poOOTH € po3poOka CUCTEMH aBTOMATHU3AIlll
nudy31iHOTO BIJUIIJIEHHS ITyKpOBOTO 3aBoay 3 BukopucTtaHHsaMm [IJIK Ta TexHIuHUX
3ac001B aBTOMaTHU3allli HOBITHIX MOJENEH.

Bukopucransns [1JIK Ta TexHiuHMX 3ac001B aBTOMATH3AaIlli HOBITHIX MOJENIECH NpH
po3po0Ii cucTeMu aBToMaTu3aiii JuQy31HHOr0 BIAJUICHHS IIYKPOBOI'O 3aBOJY
J03BOJIUTh 3MEHIIMTH BUTPATH €HEPropecypciB Ha mpouec AUQY3ii Ta 30UIBIIMTU

pUOYTKOBICTh BUPOOHUIITBA.

ApK.
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Po3aia 1. Onuc 00’ckTa apToMaTH3ailii.

1.1. TexHoJoriyHNid oMKC 00’ €KTAa AaBTOMATH3AIIIl.

Hnsa  nudysii mykpy 3 OypskiB BUKOPHUCTOBYIOTh Ju(y3iHiHI TMOBHICTIO
aBTOMATH30BaHI anapaTu Oe3NepepBHOI i, sIKi JO3BOJSIOTh 3HU3UTH BTPATH LIYKPY B
ctpyxii g0 0,25-0,3 % mo macu OypsikiB. Ha 1mmykpoBoMy BHUpPOOHHMIITBI TIPAIOIOTH
pi3H1 audy3iiiHl anapaTu Oe3nepepBHOI Jii: TOpU30HTAIBHI, POTAIliliHI, BEpTUKAIbHI
KOJIOHH1 (OJJHOKOJIOHHI, 0araToOKOJIOHHI), MOXWJII JBOIIHEKOBi. HailOinpim mommpeni

OJTHOKOJIOHHI anapaTt Tuny KJIA ta moxwumi anapatu C-17.

OpnnoxosionHUM Andy3inuii anapat tTuny KA ckiagaeTbcst 3 FOpU30HTAIBHOTO
OILNapIoBayYa Ta BEPTUKAIBHOIO KOJOHHOrO aAudysiHoro amapary (puc. 1.1).
VYCcTaHOBKH IIHOTO TUITYy MAarOTh Kijbka Moauikaiiiid, 1o BiAPI3HIIOTHCS OJHA Bill
OJIHO1 MPOAYKTHUBHICTIO Ta JESIKMUMH KOHCTPYKTUBHUMH OCOONMBOCTSIMU. [IpuHIun
pob6otu amapary KJIA-25-59 i3 ommaproBauem O-25-59 HacTynmHUI.

BypsikoBa cTpyXKa MOJAEThCS B 3aBaHTAXyBaJIbHY IIIAXTy OIINaproBada 1
NOEHYEThCS 3 rapsyuM JIuQy3iiHUM COKOM. YcepeauHi TOpU30HTAIBLHOTO
UTIHAPUYHOTO KOPITyCY OIIINapioBaya € MOPOKHUCTUI TpyOOBas, 0 00epPTAETHCS 3
yactotoro 1,25-3,75 06./xB. Ha HbOMy 3akpiIjieHi JonaTi, M0 TPaHCIOPTYIOTh 1
NepPEMIIIYIOTh CTPYKKY. Uepe3 CUTOBI MOBEPXHI CiK BIIOUPAEThCA I MITITPIBY 1

3HOBY INOBCPTAETLCA B OLIIIaprOBay.

KeanighikauitiHa poboma

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

Po3pob. CaeaH b.0. Po3 ) 06Ka cucmemu Jlim. ApPK. Apkyuwie

KepieHuk | PomaHos M.C. asmomamu3sauii | | 8 5
Oucgpy3itiHo20 8i00iNIeHHS

3ae. kagp. | Cmimiox 51.B. UYKDPOBO20 32800y HYXT 3AK-3-1ck

Cekp. EK lpockypka €.C.




| — mHek; 2, 4, 6, 11 — maTpyOku; 3 — cTaHIsg MacTiiIa 5 — MIAMIUITHUKOBA omopa; 7 —
KOJIEKTOP; 8 — ceKkTopH; 9 — noctameHT; 10 — cutoBui nosic; 12 — cMTOBUM OYNUCHUK; |3,
21, 22 — HepyxoMi KOHTpJonacTi; 14 — kuibIieBuil TpyOomposia; 15, 23 — nomnari; 16 —
obepToBHMii TypOoBan 3 monactsaMu; 17 — kopmyc; 18 — mroku; 19 — BikHa; 20 — kpanu; 24

— 301pHUK; 25 — 3y0OuacTte Kojeco; 26 — pama; 27 — npuBia; 28 — MIIMIMITHEKOBA OMOpa.
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Puc. 1.1. Kononnwnit audysiiauii anapar.
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3 ommaproBada MOMAEThCS B HUXKHIO YAaCTUHY BEPTUKAILHOTO KOJIOHHOTO
mudy3opa BucoToro 15,37 M 1 miametpoM 5 M. 3Bepxy B nudy30p MOMAETHCS CYMIII
CBDKOI Ta KOMOMPECOBOI (BIAOKpPEMJIEHOT MpH MPeCcyBaHHI KOMY) BOJIU 3
temmepatypoto 72 °C ta 5,8-6,4 onm. pH. VYcepemuni mudysopa posramoBaHUN
MOPOKHUCTUH BaJj 3 JIOMATAMHU JlaMeTpoM 2 M. obepTraeThes 3 yactororo 0,6-1 00./xB.
3MiHa YacTOTH OOEpPTaHHA LBOTO Bajly JMJO3BOJISIE PETYJIIOBATH MPOIYKTHBHICTH
amapary. [lycToTinmuMm BajgoM 1 mepeMimmaeThCs 3HU3Y Bropy 3a JTOMOMOTOIO JIOMATeH,
0 YTBOPIOIOTh MEPEPUBYACTY TBHHTOBY IIOBEPXHIO. BCTAHOBJICHI HEpPyXoMi
KOHTPJIONATI, 1110 MEPEIIKO/KAE 0OEPTAaHHIO MAacH CTPYXKKH HABKOJIO OCI IUJIiHApA.

3HEIyKpoBa CTpyXKa (3)KOM) BHBOJIUTHCS 3 BEPXHBOI YACTHHU amapary 1
MOJIa€ThCS B JKOMOBUH TIpec, B SKOMY 3a JOMOMOTOK BIIPKUMHHUX IIIHEKIB
BIJIOKPEMITIOETHCS )KOMOTIpEcoBa Bojia. Sk OyJio 3a3Ha4eHO paHille, 15l BOJa 9aCTKOBO
MOBEPTAETHCS Ha TUPy3ito.

Judys3iitHuil cik BUBOJUTHCS 3 KOJIOHU B OIIMAPIOBAY Yepe3 CUTA, PO3TALIOBaHI
Ha HIDKHBOMY KIHIII TIOPOXXHUCTOrO Bajidy. Bimbip coky BemeThbcs 13 olaproBaya i
ctaHoBUTH A0 130 % macu OypsKiB.

BeprukanbHi OAHOKONOHHI AHM(]y3iifHI yCTaHOBKHM MOBHICTIO aBTOMAaTH30BaHi,
HUMHU YIOpPaBIA€ OJUH OMNEpaTop, BOHM HAaMAlWHI B eKCIUTyaTallli, KOMIIAKTHI,
J03BOJISIIOTh OTPUMYBATH CiK 13 MaJMMH BTpaTamu Iykpy. Hemomikom oIHOKOJIOHHUX
amapaTiB € HasABHICTb OlIMNaploBayda, IO 3aiiMae MONAaTKOBY IUIONLY, HaJMipHE
NopiOHEHHS CTPYXKKH, IO HE T03BOJISIE BAKOPUCTOBYBATH TOHKY OYPSIKOBY CTPYKKY,

BIJICYTHICTh MOKJIUBOCTI MMPOMIKHOTO MiAIrPiBY COKY B tudy3opi. [1]

3MH.

Apk.

Ne dokym.

lidnuc

fAama

KeanigpikauitiHa poboma

Apk.

10




1.2. Po3po0Oka 3aBJaHHSI HA CHCTEMY aBTOMATH3AIIl.

Tabnuysa 1.1. 3ae0anns Ha po3po6bKy cucmemu agmomMamu3ayii.

Ne | Mammuna, | [lapamerp, [Tpumnyc- Bua XapakTtep 3acobu ynpasminas | Jlogatkosi
arperar, Miciie THME aBTOMATH- | KOHTPOJIIO UH Ta KOHTPOJIIO, YMOBH
yCTaHOBKa Bi100OpY 3HAUEHHA 3aii yIpaBIiHHS peamizarii
CUTHAIy napameTpa YTIpaBIArOuOi /it
1 2 3 4 5 6 i 8
Bino6pa-
Temmnepa-
JKEHHS,
1 KA Typa 75°¢ Kontpons ) APM omneparopa
peecTpais,
(HH3) o
CHTHami3aL1s
Bino6pa-
Temnepa-
JKEHHS,
Typa 73 °C KonTpons ] APM omneparopa
peecTpaiis,
(cepenuna) .
CHTHami3awis
Bimo6pa-
Temnepa-
70 °C KEHHS,
Typa KonTpons ) APM omneparopa
peecTpaiis,
(Bepx) i s
CHrHami3awis
Bino6pa-
Piznunsg JKEHHS,
) 0 kIla KonTpons ) APM omneparopa
THCKIB peecTpaiis,
CUTrHa3allis
Perymro- o Bniue Ha poboty
Jeuryn M1 | 1 06./xB. Crabinizanis
BaHHS nBuryHa M1
Bimo0pa-
Ommnapro- Pizuuns AKEHHS,
2 ) 0 kIla Kontpons ) APM oneparopa
Bau THCKIB peecTpaiis,
CHrHam3alis
Peryo- o BrniuB Ha podoty
JlBuryn M2 | 3 00./xB. Cradunzams
BaHHS neuryHa M2
Apk.
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IIpoooesicenns mabauyi 1.1.

2 3 4 5 6 7 8
Butpara
audys3ii- BB Ha Hacoc
Tpy6onpo- 130 Perymro- o ] )
) HOTO COKY Crabunizamid nojaui audysiii-
BijI M3/ron BaHHSA
B TCILJI000- HOT'O COKY
MIHHHK
Burpata
COKOCT- BB Ha Hacoc
) : Perymo- s . .
pyxkoBoi | 70 m*/ron Crabumizaris nojadi audysiii-
o BaHHS
CyMillIl HOTO COKY
B KJIA
Butpata BriuB Ha Hacoc
g Peryio- S )
womornpe- | 30 m/roj Crabunizaniss | 1mojayi )OMOIpec-
) BaHHS )
COBOI BOJIH HOT BO/IH
Temmnepa-
Typa andy-
31HHOr0 Peryinto- o Briue Ha KianaH
85 °C Crabumizanis ]
COKY 3 BaHHS nmojadi mapu
Tenooo-
MIHHHKA
Apk.
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Po3aia 2. Cucrema aBTomMarTu3amii
2.1. O0rpyHTyBaHHSI BUOOPY TeXHIYHMX 3aCO0IB 1JIsi BUMIPIOBAHHS,

BHKOHaBYMX MexaHi3MiB (BM) ta perymowunx oprasis (PO)

Pizunns TuckiB

B cucremi aBromaTtumzamii audy3iHOTO BIAIIICHHS ITYKPOBOTO 3aBOJY JUIS

BUMIPY pi3HUII THUCKIB B ommaproBadi Ta B KJIA 3acToCOByeThCS BUMIpIOBAY

audepenuiinoro tucky OBEH IT1-2004/1 (puc. 2.1). [2]

Puc. 2.1. OBEH TIJI-200]1J1.

KeanighikauitiHa poboma

3mH. | Apk. Ne Gokym. Midnuc |Hama
Pospob. CazaH b.0O. Po3po6bka cucmemu Jlim. ApK. Apkyuwie
KepisHuk PomaHoe M.C. asmomamusauii | | 13 29
Oucgpy3itiHo20 8i00iNeHHs
3ae. kagp. | Cmimiox 5.B. UYKDPOBO20 32800y HYXT 3AK-3-1ck
Cekp. EK lpockypka €.C.




Hazea

BuxigHWA CUIHAN NOCTIAHOTD CTRYMY

Mexi ocHOBHOT NoXME KM BUMIDKBAHHA

Hanpyra #1eneHHA

Onip HaBaHTa¥EHHA

CTyNiHL 33XWCTY Kopnycy

CepefHii yac HapobiTky

CepegHii TepMiH cryxbn

Mi%noBipOYHWA iHTERpRAN

Bara 0e3 ynakoBKWe ynakoewi

Lianazod poboyny TeMNEpaTyp HABKONWWHLOTD NOBITRA

[iana3soH TeMnepatyp BAMIpKEANLHOTD CepeaoBnLLa

MepeBaHTAMYBANEHA 303THICTE

FICIEIHI-NHI-HH THUCK NepeBaHTaeHHA

* Temnepamypa pofomu Ge3 Nokazads pidkokpucmaniyHol indukauii

3HaYeHHA

4...20 MA

+0,1 % [I1

18.42B

He meHwe 250 Om

IPGS

500 000 rog

12 poKie

2 poEW

35K/ 50K

-20 (-40%). .70 °C

-40...100 °C

13 MMa

13 MMa

Puc. 2.2. Xapakrepuctuku OBEH ITJI-2001 /1.

NnA200

.'.

un

—

@R
w

Tecr |:
+

Hle|ln|-=

I i

18..42 B

HART

MOJEM

Puc. 2.3. Cxema migxkmrouenass OBEH I11-200/1/1.

3mH. | Apk.

Ne dokym. lidnuc | Aama
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205

KoHcmpywmueHe eukodaqHA damuuka MA200-40 modeni 135

Puc. 2.4. KonctpyktuHe BukoHanus OBEH T1/1-2001/1.

OBEH Nna200-AA4 X-155-0,1-2-H

BepxHa mexa sumipoBanua, MMa:
0,007 o004 0,2 0,7 2,0

Puc. 2.5. Ilo3nauenns npu 3amoieadHi OBEH I1/1-2001/1.

Apk.
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Burpara

B cucremi aBromatm3aiii auQy31MHOTO BIJIJICHHS ITYKPOBOTO 3aBOAY IS

BUMIPY BUTPATH BOJU Ta COKY 3aCTOCOBYETHCSI €JIEKTPOMArHIiTHUN BUTpaToMip ASA

ASAMAG (puc. 2.6). [3]

Puc. 2.6. ASA ASAMAG.

KearnigbikauitiHa poboma

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

Electrical connection between metering tube and converter must be effected using
one single shielding cable supplied by ASA.

Connecting cable must be single-stretch without junctions.

Maximum length for remote wiring is 200 m. when conductivity is over 5 uS/em.
Converter housing is equipped with M20X1,5 glands.

Electrical Terminals

Power supply range:

110- 220V version: 90-250Vac 50-60 Hz
24V version:

20-55 Vdc

17-45 Vac ( 50-60Hz)

Converter range temperature:
-10°C +75°C

Power consumption:
20w @ 110 Vac
26W @ 230 Vac
20w @ 24 Vdc/ac

Fuses 1A 250V delayed

Relay 1 and Relay 2:
Max Voltage: 220 Vdc / 250 Vac
Max Current: 1,5 A

In each case the values of voltage and current must not exceed the maximum

Current output PUISSJ;.J1tPUt Passive Pulse output| ON/OFE Input RELAY 1 RELAY 2
0/4-20mA (Hart) NPN-PNP ouT2 P
1 4 5 6 1§ 8 18 9 10 18 1 12 13 | 14 15 16
Common ouT1 IN1| IN2
GND | OUT | +24V OR ouT2 Common Common | NO | Common | NC | NO | Common | NC
OUT1 | Common

SERIAL OUTPUT SERIAL OUTPUT

RS232 RS485
17 | 18 19 2 | 3 18
RX |[GND| TX + | - GND

Puc. 2.7. Cxema xkourtaktiB ASA ASAMAG.

Apk.
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INPUT/OUTPUT SIGNALS

CURRENT OUTPUT 0/4-20 mA ACTIVE CURRENT OUTPUT CONNECTIONS —ACTIVE CONFIGURATION
1 GND RL max load=1200 Q WITHOUT HART COMMUNICATION
2 our - Set4-20mAand RL>250 Q WITH HART COMMUNICATION
- W20V N % L
I See 4.2 Available functions - ASAMAG MENU
P o Main menu: 0/4-20mA output, PID
ct.
CURRENT QUTPUT 0/4-20 mA PASSIVE CURRENT OUTPUT CONNECTIONS — PASSIVE CONFIGURATION
PR LY = |L|||J11r+ + RL max load=1200 Q WITHOUT HART COMMUNICATION
3 | o RL Set 4-20mAand RL>250 Q WITH HART COMMUNICATION
g 22 I
See 4.2 Available functions - ASAMAG MENU
Pct. 2 Main menu: 0/4-20mA output
PUL $E OUTPUT NPN-PNP PULSE OUTPUT NPN - PNP
[ common - “l'“}i The output i§ a free cor)tact, no voltage and current on it.
. =[z]z]=lzlz! ==[2f=[az] See 4.2 Available functions
— 7 T — ASAMAG MENU
8 |our2 et Torizer  Main menu: output pulse
9 |m1
10 |m2 CAUTION!
Pct. 3 Voltage max 24 Vdc +/- 5%

Current max 250 mA
ON/OFF OUTPUT OUTOUT OUT 2
——=—=—"1 Such output must bear an external circuit connection. This

e COMMON Ve r ; ! . =t !
18 = IH +—}—— | outputis closed and active only if the digital output Relay is
| | active and has the same functions of relay menu. OUT2
I
|
L

/ % ; | works with relay 2.
|
8 I
N1 _ _ ___1 CAUTION!
9 PLC Voltage max 24 Vdc +/- 5%
10 [N 2 Current max 250 mA

Pct. 4

Puc. 2.8. Criocoou min’eqnanas ASA ASAMAG.

Apk.
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N

In case of vertical mounting, liquid must flow from bottom to top,

HiameTp, MM

15

25

32

125

150

WsuakicTs
noToka 0,3 mjc

lianasoH

BUTPaTa MiH., M3fr

0,18

0,375

0,54

a,9

1,35

2,25

3,8

3,4

13,5

18

LBnakicTE

LsmakicTE

noToka 12 mfc noToka 12 mfc

BUTPETE MaKC., M3fr

HianasoH

0,454

1,2

7.2

21,6

36

54

S0

144

218

360

340

720

HiameTp, MM
LianazoH

BUTPaTa MiH., M3fr

200 36
250 54
300 72
350 105
400 135
450 180
500 225
600 300
700 450
300 5340
900 675
1000 200

Puc. 2.9. Texuiuni nani ASA ASAMAG.

so as to keep the tube constantly filled.

WsKaKicTs
noToka 0,3 mjc

JianazoH

BUTPETE MaKC., 3T

1140

2160

2880

4200

5400

7200

9000

12000

18000

21600

27000

36000

The plant is to be built in such a way that metering tube is lower than
main pipe, remaining completely filled of liquid also at no flow rate.

O
wxe ANy eventual diameter change must be effected by using two reduction
—_— cones with no more than 8° taper (DIN 28545).
f The Loss of charge for this reductions for liquids similar to water ( Density
d — 1 gr/cc and viscosity 1 cp) can be calculated as follows:
" 1- calculate the d/D ratio
waxs  2- read the Loss of charge on the following diagram in function of fluid
velocity and d/D ratio.
Puc. 2.10. Crioci6 montaxxy ASA ASAMAG.
ApK.
KeanigikauitiHa poboma 19
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DIMENSIONS ANDIBRAWINGS

0.7
-_,_._--"
—
]
e
'H-___l_
(=]
| 048 L1
DN A L2
DN A L1 L2 PN PN10 PN16
15 67 100 200 10-40 L 150 147 300 300 300
200 71 100 200 10-40 200 166 300 300 350
25 75 100 200 10-40 N — 250 194 300 300 450
32 80 120 200 10-16 i i ggg glg ggg ggg 500
40 82 120 200 10-16 ( -
50 90 140 200 10-16 A —H : | 400 274 400 412 600

65 100 160 200 10-16 450 300 450 466

80 107 160 200 16 o [ ***** 500 325 500 516 800

100 119 160 250 16 T I H-+— 600 380 600 616 1000

125 130 200 250 16 HA = T ----------- H-H 700 437 700 716 -
800 488 800 816 1200

L1 standard ASA length L | -
standar eng } 900 540 900 916 -

L2 ISO length

L U 1000 595 1000 1012 -

SERIES AW6 AD5 AS5 AT6
CONNECTIONS WAFER DIN SMS TRICLAMP DN ®E Tipo  Tipo Tipo
AW  AD-AS AT
A B g D
N 1 15 70 54 70 170 150
20 71 &7 70 170 150
. _ 25 78 67 70 150 150
il | P_:E = 32 8 77 90 170 170
—HH- - —H - 2 40 85 84 90 170 170
wiig 0y 50 95 100 100 180 180

N 65 105 120

- 210 210
80 110 132 120 210 210
100 125 158 140 225 225

Puc. 2.11. MonTaxsi po3mipu ASA ASAMAG.
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B cucremi aBromarmzaiii au@y31MHOTO BIJIJICHHS ITYKPOBOTO 3aBOAY IS

BUMIpY TeMIieparypu 3acTocoByeThcsi TepmomeTp onopy WIKA TR30 (puc. 2.12). [4]

Temneparypa

—r = W
R
nﬁ____@_i.‘i’“' - e
E il. <20 Al
E3911 u
e e r A
I
|
Lip
E 4 ;. L
¥ ¥ . -
' : g K
s . :
| 'ﬁ.-
= TR30-W
y :ﬂ11[||] n.';L Ej W
(€ T Tomas 5040
KAl P et
S — —
r—
5
— L.
=Z5
e
Puc. 2.12. WIKA TR30.
ApK.
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Specifications

Thermometer with direct sensor output with Pt100 output signal, model TR30-P

Temperature range

B Class A Without neck tube -30 ... +150 °C (-22 ... +302 °F)
With neck tube -30 ... +250 °C (-22 ... +482 °F)
m ClassB Without neck tube -50 ... +150 °C (-58 ... +302 °F)

With neck tube -50 ... +250 °C (-58 ... +482 °F)
Measuring element (measuring current: 0.1 ... 1.0 mA) Pt100 measuring resistor

Connection method B 2-wire B 3-wire B 4-wire
Measuring element tolerance value m ClassB
per IEC 60751 m Class A
Electrical connection B M12 x 1 circular connector (4-pin)
B DIN angular connector form A for cables with @ 6 ... 8 mm, cross section max.
1.5 mm?
Explosion protection (option) Intrinsically safe to Ex i gas/dust

For detailed specifications for Pt sensors, see Technical information IN 00.17 at www.wika.com.

Thermometer with transmitter and 4 ... 20 mA output signal, model TR30-W

Temperature range "

m Class A Without neck tube -30 ... +150 °C (-22 ... +302 °F)
With neck tube -30 ... +250 °C (-22 ... +482 °F)
m Class B Without neck tube -50 ... +150 °C (-58 ... +302 °F)
With neck tube -50 ... +250 °C (-58 ... +482 °F)
Measuring element {(measuring current: 0.5 mA) Pt100 measuring resistor
Tolerance value of the measuring element m ClassB
per IEC 60751 B Class A
Measuring span Minimum 20 K, maximum 300 K
Basic configuration Measuring range 0 ... 150 °C, other measuring ranges are adjustable
Analogue output 4 ...20 mA, 2-wire
Measuring deviation per IEC 60770, 23 °C 5 K 1 % (Transmitter) 2
Linearisation Linear to temperature per IEC 60751
Linearisation error +01%3
Switch-on delay, electrical <10ms
Current signal for fault signal Configurable in accordance with NAMUR NE43
downscale < 3.6 mA upscale = 21.0 mA
Sensor short-circuit Not configurable, generally NAMUR downscale < 3.6 mA
Load Ra Ra<(Ug-9V)/0.023 AwithRainQand UginV
Effect of load +0.05 % /100 Q
Power supply Ug DC10..35V
Max. permissible residual ripple 10 % at 24 V / maximum 300 Q load
Power supply input Protected against reverse polarity
Power supply effect +0.025 % /V
Electromagnetic compatibility (EMC) EN 61326 emission (group 1, class B) and interference immunity (industrial
application) ¥, and also per NAMUR NE21
Temperature units Configurable °C, °F, K
Info data TAG No., descriptor and message can be stored in transmitter
Configuration and calibration data Permanently stored in EEPROM
Electrical connection B M12 x 1, 4-pin circular connector
B DIN angular connector form A for cables with @ 6 ... 8 mm, cross section max.
1.5 mm?
Explosion protection (option) Intrinsically safe to Ex i gas/dust
Safety-related maximum values for the current loop (+ and - connections):
Ui=DC30V Cj=6.2nF li=120 mA Li=110 pH Pi =800 mwW

Readings in % refer to the measuring span

For a correct determination of the overall measuring error, both sensor and transmitter measuring deviations have to be considered.
1) The temperature transmitter should therefore be protected from temperatures over 85 °C (185 °F)

2) For measuring spans smaller than 50 K additional 0.1 K

3) +0.2 % for measuring ranges with a lower limit less than 0 °C (32 °F)

4) Use resistance thermometers with shielded cable, and ground the shield on at least one end of the lead, if the lines are longer than 30 m or leave the building.

Puc. 2.13. Cnenudikamis WIKA TR30.
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Dimensions in mm

Process connection with parallel threads (or without process connection)

Angular connector
DIN EN 175301-803
ca. 48 . e
: Circular connector Version with
M12 x 1 (4-pin) neck tube
Version with
compression fitting
= |
= = Version without :
. | 021 o process connection T
| SW27 | = 99 T
. Hex 27 ‘ i 1
= = I
5 - N w D
Version with | !
tapered tip l ‘
. |- 1= il s
' i \
@d I o3 P =6 @26

Process connection with tapered threads

Angular connector
DIN EN 175301-803

ca 48

Circular connector
M12 x 1 (4-pin)

Version with
compression fitting
~ ﬁﬁ
o CLOAT)  ggrof | |
927 ©g O |
! bt i ‘
| 22 | ) s
=i
L )
1] l
I T - i~
,[. | T Version with
tapered tip

i [IT 26

od | @3 L o=6
Legend:
U4 Insertion length (parallel thread) N Neck tube length (70 mm)
U2 Insertion length (tapered thread) ©@d Sensor diameter

Puc. 2.14. Po3mipu WIKA TR30.

Version with
neck tube

11176688.06

11318708.02
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Electrical connection

B Output signal Pt100, model TR30-P
Angular connector DIN EN 175301-803

Circular connector M12 x 1 (4-pin)

2 L
L = d { B
[ 1 g 1 :
" 3 3
L3 @@“ v ]
oy 2 1
D4 1
2 2
¥ ¥
3 3
1 b
B Output signal 4 ... 20 mA, model TR30-W
Angular connector DIN EN 175301-803 Load diagram for model TR30-W
The permissible load depends on the loop supply voltage.
L..20 mA
1 2
Iﬁ E e e
1+ ‘ A 8
el - ﬁ e — )
i c| s8t+———————————— A / g
2 —()— - AR
mA %'u o ; ;4
3
i : Power supply Ug inV ——
Circular connector M12 x 1 (4-pin)
L..20 mA
1 z
3
E\
~ &
3 —@—
mA
Puc. 2.15. Po3mipu WIKA TR30.
Apk.
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EnexTponnHeBMaTHYHMI EPeTBOPIOBAY

B cucremi aBromatm3aiii auQy31MHOTO BIJIJICHHS ITYKPOBOTO 3aBOAY IS

YOpaBIiHHSA THEBMATUYHUM KJIAMaHOM 3aCTOCOBYETHCS €JIEKTPOITHEBMATUYHHIMA

nepeTBoproBay Samson 6111 (puc. 2.16). [5]

Puc. 2.16. Samson 6111.

3MH.
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Ordering data

Article code Type 6111- ... .. o ) e e
|
Explosion Without 0
protection € 11 2 G Ex ia IC Té acc. to ATEX 1
€ 11 3G Ex nA Il T6 acc. to ATEX 8
Housing For rail mounting, 35 mm top-hat rail (DIN EN 60715) 0
Field enclosure in stainless steel 1.4581 1
i/p converter  Type 6109 1
module Type 6112 2
Input 4 1o 20 mA with switch-off electronics 01
0 to 20 mA without switch-off electronics 202
4 to 12 mA with switch-off electronics 210003
12 to 20 mA with switch-off electronics 210104
Volume I (output from 0.1 bar/3 psi) | 1
booster Il (output from 0.0 bar/0 psi) 2 2
Output 0.2to 1.0 bar L
3to 15 psi O] =2
0.4 to 2.0 bar 2 E |0 3
6 to 30 psi 2 T 04
Special Initial value 0.1 to 0.4 bar, span Ap 0.75 to 1.00 bar 2 T =1
ranges Initial value 0.1 to 0.4 bar, span Ap 1.00 to 1.35 bar 2 | [ 5
Initial value 0.1 to 0.4 bar, span Ap 1.35t0 1.81 bar 2 1 3
Initial value 0.1 to 0.8 bar, span Ap 1.81 to 2.44 bar 2 ]
Initial value 0.1 to 0.8 bar, span Ap 2.44 to 3.28 bar 2 i Il
Initial value 0.1 to 0.8 bar, span Ap 3.28 to 4.42 bar 2 1 6
Initial value 0.1 to 1.2 bar, span Ap 4.42 to 5.94 bar 2 T
Initial value 0.1 to 1.2 bar, span Ap 5.94 to 8.00 bar 2 1 8
Operating Increasing/increasing 1
direction Increasing/decreasing 2 2
Pneumatic Hose connection for 4 mm inside diameter and 6 mm outside
connection diameter 0 0
(M10 x 1 hose screw fitfings)
1/3-27 NPT female thread 0 1
1SO-228/G V& female thread 0 2
M5 female thread 0 3
4-18 NPT 1 4
Electrical Terminals for 0.5 to 2.5 mm?2 wires 0 1
connection Angle connector acc. to DIN EN 175301-803 0 2
M20 x 1.5 1 3
Degree of IP 20 0 1
protection IP 65 1 2
Temperature T . =-20°C 0
Special version Without 000
Puc. 2.17. Cnenudikaris Samson 6111.
ApK.
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[ IHy 4

7
"
TTITNNN 47
3 ) \% |
TERO + - SPAN
2 00 @ |
. ]
s | X
\\\ NN %‘H
[
5 /
F'
8 ,—,—,—,—,—/"“A OUTPUT 36
W "n,_.,-' SUPPLY 9
S 11
1 Balance beam 6 Flapper
2  Plunger coil 7  MNozzle
3 Permanent magnet 8 Sleeve
4 Zero point and span 1T Vent

adjusters [not in version
with electronics)

Diaphragm

ps Output pressure
pr Backpressure

Puc. 2.18. Konctpykiis Samson 6111.
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Dimenszions - Type 6111 as rail-meunting unit and field unit - Dimensions in mm

118

113

10 54

12

10

by

[
Ly

63

o

N\

35

B3

4

Type 4111 as rail-mounfing unit

Fil-]

Fig. 6: [imensions

WM20 x 1.5

140

il

Two & 5.5 mm heles for well mounting

£9.5

Type &111 as field unit

mﬂl ! ! ! nkl'm
&30
Ay ] £
f"x}"'\
B P o
=] oL
, € :
@r P
&9
120

Puc. 2.19. Po3mipu Samson 6111.
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IIneBMaTHYHUH KJIanaH

B cucremi aBromatm3aiii auQy3iMHOTO BIJIJICHHS ITYKPOBOTO 3aBOAY IS

yOpaBIliHHA 3aCTOCOBYeThes nmHeBMaTHuHui kianan ADCATrol PV16G (puc. 2.20).

[6]

Puc. 2.20. ADCATrol PV16G.

KeanigpikauitiHa poboma
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PV16 DA — Direct action

PV16 RA — Reverse action

| DIMENSIONS - VALVE BODY | | MATERIALS
C (mm) | Pos. | DESIGNATION MATERIAL
A el 8 (o) e i 1 Valve Body GJS-400-18-LT /0.7033
STANDARD | EXTENDED 2 Bonnet CF8/1.4308
15 130 48 80 150 3 Actuator (Steel) S235JRG2/ 1.0038
20 150 53 80 150 Actuator (Stainless steel) AlS1304 / 1.4301
25 160 58 85 165 4 Diaphragm NBR 70
32 180 70 90 170 . Yoke (Seel) C45E / 1.1191
40 200 75 105 185 Yoke (Stainless steel) AlSI304 / 1.4301
50 230 83 105 195 6 Valve Seal PTFE/GR
65 290 93 165 265 7 Standard packing PTFE/GR
80 310 100 175 270
T 0 e o 5 DIMENSIONS - ACTUATOR |
125 400 125 240 310 S B (mm)
150 480 142 290 340 Type (mm) DN15-100 | pyisos 200 DA
200 600 170 315 360 DA/RA
PV16 DA - Direct action from DN15 to DN200 PA-205 210 235 —
PV16 RA - Reverse action from DN15 to DN100 PA-280 275 240 =
PA-340 335 265 =
PA-435 430 205 =

FLOW RATE COEFFICIENTS

SIZES

DN15 | DN20 | DN25 | DN32 | DN4o | DNso | DNes | pnso | bn1oo | DN125 | DN150 | DN200

Kvs

| 38 | 51 | 94 | 154 | 222 | 40,1 | 634 | 89,7 | 136,7] 230,6 | 316,1 | 5553 |

Kvs in m3/h , see data sheet IS PV10.00 E ; For conversion Kvs = Cv(US) x 0,855

ACTUATOR STROKE IN mm

SIZES

DN15 | DN20 | DN25 | DN32 | DN4o | DN5o | DNe5 | DNso | DN10o | DN125 | DN150 | DN200

Stroke

| 20 | 20 | 20 | 20 | 20 | 20 | 30 | 30 | 30 | 40 |40/50] 50 |

Puc. 2.21. Konctpykiis ADCATrol PV16G.
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ORDERING CODES V16

VALVE CODES V|16 G X.
Actuator Type (1)
Pneumatic Actuator P
Electric Actuator E
Group Designation
Globe valve, two way, straight body Vv
Valve Model
Class PN16, GJS-400-18-LT body, stainless steel trim 16 G
Class PN16, CF8M body, stainless steel trim 16 1
Stem Sealing
PTFE/GR-V-Rings / Standard bonnet 1
Virgin PTFE V-Rings / Standard bonnet 2
Graphite / Standard bonnet 3
Graphite / Finned bonnet 4
Valve Plug
EQP (equal percentage) - Soft (PTFE/GR) 1
Pipe Connection
Flanged EN1092-2 PN16 L
Size
DN15 15
DN20 20
Actuator (1)
Extras (3) E
ACTUATOR CODES ( pneumatic ) P.: .. To be introduced on ".X.", if supplied
' i . in combination with the valve.
Group Designation Example:
Multi-spring , pneumatic linear actuator P. V16G valve model EQP soft plug, PTFE/GR
Actuator Size stem sealing DN50 complete with reverse action
205 1 actuator signal 0,4-1,2bar, size340A steel.
280 3
340 A - From DN15 to DN50 5
340 B - From DN65 to DN100 6 Code: PV.16G.11L50.5R18
435 A - From DN15 to DN50 7
435 B - From DN65 to DN100 8 REMARKS:
Actuator (1)~ Indicate actuator type.
Direct Action D (2)- Omitted if the standard actuator is selected.
Reverse Action R (3)- To be used only when a non-standard
Actuator Constrution combination valve is supplied.

Steel construction (painted) - standard (2) ADCATROL control valves are identified by a
Stainless steel construction | serial number on a nameplate, located on the
Control Signal actuator yoke.

0,2 - 1 bar (3/15 psi) 15 Always order spares by using that serial
0,4 - 1,2 bar (6/18 psi) 18 number. If the valve has non-standard extras
0,4 - 2 bar (6/30 psi) 30 the serial number has also an E (extras).

Puc. 2.22. Bubip ADCATrol PV16G.

3MH.
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BUMIPY KIIBKOCTI O0OEpTIB JIBUTYHIB 3aCTOCOBYETHCS 1HIYKTUBHUHN AaTdyuk Autonics

PR30-15DP (puc. 2.23). [7]

B cucremi aBTromaTtuzaiii audys3idiHOrO BIAJAUICHHS ITyKPOBOI'O 3aBOAY IS

KinbkicTh 00epTiB ABUTYHIB

Puc. 2.23. Autonics PR30-15DC.

3MH.

Apk.

Ne dokym.

lidnuc

fAama

KearnigbikauitiHa poboma
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m Connections

Connector

MPN

FHNF

o+

'\.D'l.lll'

@%3\ Brown

@ @BEG'{
B Blue

o+

|Lnac
alv

Puc. 2.24. ITinkimrouenust Autonics PR30-15DC.

Ordering information

L%IEHEE_]IWI -[5][DN] -

Cable type Standard cable
v Qil registant cable
s Option
DN NPN M.0.(Ngrmally Open)
Qutput DN2 NPN M.C.(Normally Closed)
DP PNP N.0.{Normally QOpen)
_ DP2 PP N.C.(Normally Closed)
| .G.anda'd zenszing distance Number | Uni mm
Dimension { Number | Diameter of head(mm)
Standard
Body size
¥ 5 Short body
L Long body
Connection DC 3 wire. cable outgoing type
i W DC 3 wire, cable putgoing connector type
Shape
| | R | cvlindrical tvpe
fem
| P | Inductive groximify sensor

Puc. 2.25. ITinknrouerus Autonics PR30-15DC.

3MH.

Apk.

Ne dokym. lidnuc | Aama
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YacToTHi nepeTBoproBavi
B cucremi aBromatm3aiii auQy31MHOTO BIJIJICHHS ITYKPOBOTO 3aBOAY IS

YOpaBIiHHS JBUTYHAMHU 3aCTOCOBYETHCSI YaCTOTHI nepeTBopioBau Lenze 8200 Vector

(puc. 2.26). [8]

Puc. 2.26. Lenze 8200 Vector.

ApK.
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Ratings at 400 V mains voltage

Typical motor power P, kW] 0.55 0.75 15 2.9
Three-phase asynchronous motor (4-pols) P, [hpl 0.75 1.0 2.0 an
B200 vactor - type EMC filter EB2EW551 EB2EVTSA Ea2EVi52 Es2EVZ222
integrated K4Cnox: K4Coxx K4COxx 4G
withiout EB2EW551 Es2EVTSA Ea2EVi52 Ea2ENVZ22
EMC filter KAC 3 K4CHho KACG2xx K4Chx
Mains voltage Urnains V1 SPE 320 V AC - 0%...550 V + 0%:; 45 Hz - 0%...65 Hz + 0%
Mtemative DG supply Upz M 450 V DG 0%...775 V + 0%
Data for operation at 2PE 400 V AC or 565 Y DG
Rated mains curmant
Without mains choka —— L 2.5 3.3 55 7.3
With mains choke | eriness IA] 20 2.3 a9 5.1
Ouitpud power U, V, W (al 8 kHz) 5, [kVA] 1.3 1.7 2.7 3.9
Output power +Ug , -Ug Py (kW] 0.3 0.1 1.1 0.4
Raled oulpist 2 kHz
current at a chopper 4 kHz I Al 1.8 2.4 4.7 5.8
frequancy of
8 kHz I [A] 1.8 24 39 56
16 kHz 1 [A) 1.2 1.8 2.5 3.6
Max. permissible 2kHz
output current for 60 s al a 4 kHz | 2.7 3.6 5.9 8.4
chopper frequancy of of
B kHz lmaxlAl 27 3.6 59 8.4
16 kHz .. 1.8 24 a8 55
Output voltage
Without mains choka Uy V] B~ Dol i [V] 850 Hz
With mains choke U V] 3~ D..approx. 94% U/ 0...850 Hz
Power loss (operation at | at 8 kHz ) P W] 50 60 100 130
Mains choke required Type - - - EB2771 222348
Dimensions H Wt D [rmimi] 180 X B0 x 140 240 x B0 x 140
Waight m [kal 1.2 1.6

Puc. 2.27. Texuiuni xapaktepuctuku Lenze 8200 Vector.

3MH.

Apk. Ne dokym. lidnuc

fAama
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Type key

[E[8] 2] x[ V] x| x[x[ K] x]c] x] ]

1> |

Electronic product

B200 frequency inverter
Design
Blailt-in wnit

“Cold plate™ technology (type-dependent)

Push-through technology (type-dependent)

Version
Vector-controlled inverter

Fower
e.q. 7AW

-4: <] [=[o]m] EE

8.4 Tald W

e.g. 11,000 W

Mains voltage
230V

a[ra]

400:500 V

Device generation

Option
Standard (0.25...11 kW)

ra| =] =]

IT system (15...90 kW)

without integrated filters

Standand

RE

Safe stop (3...90 kW)

Mot coated (0.25...11 kW)

Coated

With mains filters [15...90 kW)
Operation at rated power

Operation al increased raled power

Puc. 2.28. Bubip Lenze 8200 Vector.

3MH.

Apk. Ne dokym. lidnuc

fAama
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Standard mounting - vector 0.25 ... 2.2 kW with substructure RFI filters

LA g
E
5‘ d p—
i 3 — Eﬁ'] !
[ L |
o a
= A =

=] I

@I_I L)
- —

a2

i
Tk R,

Schematc sketch: Representation without shisdd connection

of motar and control cable,

8200 veclor Dimaensions [mm]

Type a al a2 b bd b2 d a
et s 217 197 136 170
mm B0 10 25 2T 24T 105 B.5 180
EsEV12KC200 =N 10

Puc. 2.29. Po3mipu Lenze 8200 Vector.

3mH. | Apk. Ne dokym. lidnuc | Aama
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Internal voltage supply External voltage supply
¥ T
GMIH GO
¢¢+WT-M¢[FI¢¢¢ ﬂ &T+m¢¢¢¢¢ ﬂ
X3 |e= &| 9| 7 | 20| 28|E1 | E2| €3] Ea| 30| A1| 58 X3 [e2[ 8] 9] ?|2°|2|3|EI1|'—|2|’—I3|'-|*'|3‘3|”|5:5"|
ADUTH .L.u 1} \': \1. iﬁl mmmi AOUTT At \ ~1: ~1: ~1: ~1: EHGI:L.IHE
DU e '
89 7
B9 7 ki ! 'O]'
w1 = 24 W et
i = [+12VDG-0%
nL_i Tk ... 0k 1El.i'||'I'E|I:IBG..
1K .. 10K e 130 may
Puc. 2.30. Kourtaktu Lenze 8200 Vector.
Rotational speed control with a 3-wire sensor.
8200 vector
function module Standard-10
GMDM GMDN GMOE
3
A
a5V ey
G2|7|8|9|7|20|28|E1|E2|EA|E4|39|A1|5D
Ea ,.

Puc. 2.31. ITigknroueHus garynka mBuakocti 10 Lenze 8200 Vector.

3MH.

Apk.

Ne dokym.
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2.2. Cxema aBToMaTu3amii

Bumip Ta xoHTpOabs TemmnepaTtypu B 30Hax KJIA 3aificHIOEThCS naTyrkamMu (I103.

2a-4a).

Bumip temmepaTypu HarpiBy COKy B TEIUIOOOMIHHHMKY 31HMCHIOETHCS AATYUKOM
(mo3. 1a) Ta perymntoBaHHs BiIOYBa€ThCS Yepe3 €ICKTPONHEBMATHUHUIN MTEPETBOPIOBAY
(mo3. 106), mo ¢opmMye THEBMATUYHUN PETYIIOIOYMM CUTHAJ, IO TOJAEThCA Ha

MTHEBMAaTUYHUN KanaH (1mo3. 1B), SKUH perylitoe nojaavdy napy B TEMI000MIHHHUK.

BuMmip Ta KOHTpOJb PpI3HUIII THUCKIB Ha cuUTax ommapioBada Ta KA

3MIMCHIOETHCS JaTuyukamu (1o3. Sa-6a).

ButpaTtu Boau Ta COKy BUMIPIOIOTHCS €IEKTPOMArHITHUMU BUTpaTOMipaMu (I103.
7a-9a) Ta peryaro€eThCcsl YaCTOTHUMHM TIepeTBOproBadaMu (1mo3. 76-96), 1o ynpapisioTh

JIBUTYHAMH HacoCiB (1mo3. M1-M3).

Busnauenns kinbkocTi 00epTiB  ABUryHIB (mo3. M4-MS5) 3aiiicHIOETBCS
IHIYKTUBHUMHM  AaTuvkamu  (mo3. 10a-11a), Ta perymoeTbcs YaCTOTHUMHU

neperBoproBadami (1mo3. 100-116), 1o ynpaBiastoTs ABUTYHAMH.

3MH.

Apk.

Ne dokym.

lidnuc

fAama

KeanigpikauitiHa poboma
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2.3. Cneundikanisi 3ac00iB aBTroMaTu3auii

Tabnuya 2.1. Cneyugbikayin npunadie ma 3acobie asmomamusayii

Ne Micue
103. BCTa- ) )
Ne HanMenyBaHHS 1 TeXHIYHA Twum, K-
3a HOB- Bupobuuk
n/m XapaKTepuCTHKa BUPOOY Mapka CTh
cxe- JIEHHS
MOIO
1 2 3 4 5 6 T
Tepmometp onopy Pt100 3
o 4 K ) By MWD-G 8
o yHi()IKOBaHMM BHMX1THMM CUTHAJIOM 4- WIKA,
1 la-4a _ GI5A2G | 4 _
miciiro | 20MA, Hanpyra xusienns 24 B DC, - Himeyunna
Jiama3zoH BUMiproBaHb -50...+250 °C
[TepeTBoproBay
eIeKTPOITHEBMATUYHUH [UIs
) IIepeTBOPEHHS aHAJIOr0BO CUTHAITY Samson Samson,
2 10 Ha IUTI ) | _
MOCTINHOrO CTpyMy: 4-20 MA B 6111 Himeyunna
yHi(piKOBaHHMI ITHEBMaTHYHUI CUTHAJI
20-100 KIIa. PxuBn.=140 klla.
ADCATTol Valsteam
[THeBMaTHYHHUY BUKOHABYUH
o PV.16G.11 ADCA,
3 §:] _ mexanizMm, Pxus. = 140 k[1a, 1 )
MICLIO L100. [Topryramis
Pux. = 20-100 xI]a.
P1DI5
Bumiprosau audepeniiiinoro Tucky, | I1J1-2001]1
1o 3 dep b OBEH,
4 | 5a-6a _ yHi(pikOBaHUI aHANOroBUM curHan 4- | 2,0-155-0,1- | 2 _
MICLIIO M. XapKiB
20 MA, nanpyra xusnenHs 24 B DC 2-H
EnekTpomMarHiTHHI BUTpaToOMip,
o oy ASA,
5 7a-9a _ yHi(ikoBaHU# aHanoroBuii curian 4- | ASAMAG | 3 )
MICIIIO Itams
20 MA, Hanpyra xuBnenHs 24 B DC
YacToTHHI MepeTBOprOBay BOJIbT
6 | 76-96 | Ha uwmTi noryxkHicts 11kBt, Hanpyra ES‘EX;B 3 | EJIEKTPO
KuBieHHs 380B. M. PiBHe
Apk.
KeanigpikauitiHa poboma 40
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[Ipoodoesoicerns mabauyi 2.1

| 2 3 4 5 6 7
. . CB
10a- 1o [HAYKTUBHUH JaTYUK LIBUIKOCTI, Autonics
7 _ 2 | «AibsTepa»
11a MICLIIO Harpyra xusieHHs 24 DC. PR30-15DP
M. KuiB
YacToTHHI TepeTBOprOBay BOJIbT
106- ) _ E82EV903
8 Ha IUTI noryxHicts 90 kBT, Hanpyra 2 | EJIEKTPO
1106 K4B3 _
#uBieHHA 380B. M. PiBHE
- Hacoc 3 TppoX(pa3HUM aCHHXPOHHHM Grundfos Hacoc-
- no
9 _ JIBUTYHOM, TIOTYXHICTb 5.5 KBT, TP 150- 3 MoHTax
M3 MICIIIO
Harpyra xusieHHs 380 B. 110/6 M. KuiB
- TpboxdazHnii aCHHXPOHHUI JIBUI'YH, 000
- no
10 _ MoTyXkHicTh 75kBT, Hanpyra AUP280MS8 | 2 | "Cucremakc"
M3 MICIIIO )
#uBJeHHA 380B. M. Kuis
Apk.
KeanigpikauitiHa poboma 41
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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 aBromatmzamii audy3iiiHOrO BIAMIIEHHS I[YKPOBOTO  3aBOJY
3actocoByeThes [1JIK Schneider Electric M340.

3angisiai moayni B IIJIK Schneider Electric M340 Bkazani B Tabnumi 3.1 Ta ixHs

KoH(Irypariis Ha puc. 3.1.

il PLC bus

| B P34 2020 0250

Puc. 3.1. Kondirypanis momxynis [IJIK M340.

KeanighikauitiHa poboma

3mH. | Apk. Ne dokym. Midnuc |Hama
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Tabauys 3.1. Bubip mooynie oaa IIVIK

Moaymi BBOIY/BUBOLY [TpumiTka
HaitmenyBanHs KinbkicTh
Moayns npornecopa Schneider Electric
BMX P34 2020 1
Modicon M340.
BMX CPS 2000 1 Mopayib 610Ky xuBjeHHs [1JIK
BMX AMI 0810 2 Moaynbs Ha 8 aHaTOTOBUX BXO/IIB

BMX AMO 0802

Moaynb Ha 8 aHATTOTOBUX BUXOJIIB

3MH.

Apk. Ne dokym.

lidnuc

fAama

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

B cucremi aBromatm3amii audy3idHOTO BIAAUICHHS ITyKpPOBOTO 3aBOJy Ha

NPUHIIAIIOBIN  €JeKTPUYHIM CXeMl aBTOMAaTUYHOIO PEryJIloBaHHS BKa3aHl Taki

CJIICMCHTU:

QF1-QF10 — aBroMatuyHl BUMHMKA4l 3 3aJiIHUX B HHUX 3aXUCTOM BIJ

KOPOTKOI'O 3aMHUKAaHH,

— BX — 6ok xuBneHHs nocriitHoi HanpyTu 24 B.

B cucremi aBromaruzaiii Audy3idHOTO BIIIIJIEHHS IIyKPOBOT'O 3aBOJY Ha

NPUHIMIIOBIN €JIEKTPUYHIA CXeMl aBTOMAaTUYHOIO PETYJIIOBAHHS BKa3aHa HyMeparis

MPOB1IHUKIB:

800-840 — mpoBija 3 3MIHHOIO HAMPYTOIO;

900-905 — poBia 3 MOCTIHHOIO HAMIPYTOIO;

100-113 — mpoBiJ 3 BUMIPIOBAIbHUM CUTHAIOM;

200-211 — npoBij 3 CUTHAJIOM PETYJIIOBaHHS Ta YIIPaBIIIHHS;
0800 — mpoBiz 3 CUTHATIOM MTHEBMATUYHOTO JKUBIICHHS,

0200 — poBiJI 3 CUTHAJIAMHU TTHEBMATUYHOTO yIIPaBJIiHHSI.

Apk.

KeanigpikauitiHa poboma 44
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3.3. Po3miupeHi cxeMmu miIKJII0YEHHS VISl OKPEMOI0 KOHTYPY

KoHnTyp peryinoBaHHsi TeMIiepaTypu HarpiBy Au@y3iiiHOro cOKy B

TeNJI000MiHHUKY
7 2 72
X e
§ @
Q 9
N B3
s ¥
” &8
o N 7
55 = % 7Y
5
d IE KA 4 —i—
b ownapwbny Q 3 | ;
- Y | S s |
S £ |
S 7]
B :
n |
=1 ]
. K :
SMOBH! MOFHaYEHHS: S
e 3] e G FIUHUI CIK %

Puc. 3.2. Cxema aBToMaTtu3aillii KOHTYpY peryJitoBaHHs TEMIIEpaTypy HarpiBy

AUQy31HHOTO COKY B TEIIJIOOOMIHHHKY.

ApK.
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e
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Puc. 3.4. Cxema miaxinroueHas Samson 6111 1o BMX AMO 0802.

k]
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T 2ma) B0, H
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WIKA TR30
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-
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vis
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ns
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Vi6
vI7
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i
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Puc. 3.5. I'padiuna cxema migkmouenuas WIKA TR30 no BMX AMI 0810.

3MH.
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BMX AMO 0802

NC @
Como | (4}
comt | (6)
-
Com3
Comd @
Coms
Comé
Com?

NC

elolelelelclolc efel

Samson 6111

Puc. 3.6. I'padiuna cxema nigkmoueHHss Samson 6111 1o BMX AMO 0802.

3MH.
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Po3znin 4. KpecsieHHs1 BCTAHOBJIEHHSI TEXHIYHOIO 3aC00Yy

B cucremi aBromaTtumzamii audy3iHOTO BIAIIIEHHS ITYKPOBOTO 3aBOTY JUIS

BUMIpPY TeMIrepaTypu 3acTocoByeThcsl TepmoMeTp oniopy WIKA TR30 (puc. 4.1). [4]

L -
WPTB TS 50, 4180

Treded o

4 Mimay b

K E391 K ;

e e r SR
1
‘i};}-x. :

-F_-_' - i o P —

F—=

TRI0-W

e = BEH BT
P00 A 13 S0, 8
l:E i Wmar B0V

A
-
| =
TR e
L‘ ¥
=

Puc. 4.1. WIKA TR30.

(I
oi

;
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Specifications

Thermometer with direct sensor output with Pt100 output signal, model TR30-P

Temperature range

B Class A Without neck tube -30 ... +150 °C (-22 ... +302 °F)
With neck tube -30 ... +250 °C (-22 ... +482 °F)
m ClassB Without neck tube -50 ... +150 °C (-58 ... +302 °F)

With neck tube -50 ... +250 °C (-58 ... +482 °F)
Measuring element (measuring current: 0.1 ... 1.0 mA) Pt100 measuring resistor

Connection method B 2-wire B 3-wire B 4-wire
Measuring element tolerance value m ClassB
per IEC 60751 m Class A
Electrical connection B M12 x 1 circular connector (4-pin)
B DIN angular connector form A for cables with @ 6 ... 8 mm, cross section max.
1.5 mm?
Explosion protection (option) Intrinsically safe to Ex i gas/dust

For detailed specifications for Pt sensors, see Technical information IN 00.17 at www.wika.com.

Thermometer with transmitter and 4 ... 20 mA output signal, model TR30-W

Temperature range "

m Class A Without neck tube -30 ... +150 °C (-22 ... +302 °F)
With neck tube -30 ... +250 °C (-22 ... +482 °F)
m Class B Without neck tube -50 ... +150 °C (-58 ... +302 °F)
With neck tube -50 ... +250 °C (-58 ... +482 °F)
Measuring element {(measuring current: 0.5 mA) Pt100 measuring resistor
Tolerance value of the measuring element m ClassB
per IEC 60751 B Class A
Measuring span Minimum 20 K, maximum 300 K
Basic configuration Measuring range 0 ... 150 °C, other measuring ranges are adjustable
Analogue output 4 ...20 mA, 2-wire
Measuring deviation per IEC 60770, 23 °C 5 K 1 % (Transmitter) 2
Linearisation Linear to temperature per IEC 60751
Linearisation error +01%3
Switch-on delay, electrical <10ms
Current signal for fault signal Configurable in accordance with NAMUR NE43
downscale < 3.6 mA upscale = 21.0 mA
Sensor short-circuit Not configurable, generally NAMUR downscale < 3.6 mA
Load Ra Ra<(Ug-9V)/0.023 AwithRainQand UginV
Effect of load +0.05 % /100 Q
Power supply Ug DC10..35V
Max. permissible residual ripple 10 % at 24 V / maximum 300 Q load
Power supply input Protected against reverse polarity
Power supply effect +0.025 % /V
Electromagnetic compatibility (EMC) EN 61326 emission (group 1, class B) and interference immunity (industrial
application) ¥, and also per NAMUR NE21
Temperature units Configurable °C, °F, K
Info data TAG No., descriptor and message can be stored in transmitter
Configuration and calibration data Permanently stored in EEPROM
Electrical connection B M12 x 1, 4-pin circular connector
B DIN angular connector form A for cables with @ 6 ... 8 mm, cross section max.
1.5 mm?
Explosion protection (option) Intrinsically safe to Ex i gas/dust
Safety-related maximum values for the current loop (+ and - connections):
Ui=DC30V Cj=6.2nF li=120 mA Li=110 pH Pi =800 mwW

Readings in % refer to the measuring span

For a correct determination of the overall measuring error, both sensor and transmitter measuring deviations have to be considered.
1) The temperature transmitter should therefore be protected from temperatures over 85 °C (185 °F)

2) For measuring spans smaller than 50 K additional 0.1 K

3) +0.2 % for measuring ranges with a lower limit less than 0 °C (32 °F)

4) Use resistance thermometers with shielded cable, and ground the shield on at least one end of the lead, if the lines are longer than 30 m or leave the building.

Puc. 4.2. Cneundikaris WIKA TR30.

ApK.
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Dimensions in mm

Process connection with parallel threads (or without process connection)

Angular connector
DIN EN 175301-803
ca. 48 . e
: Circular connector Version with
M12 x 1 (4-pin) neck tube
Version with
compression fitting
= |
= = Version without :
. | 021 o process connection T
| SW27 | = 99 T
. Hex 27 ‘ i 1
= = I
5 - N w D
Version with | !
tapered tip l ‘
. |- 1= il s
' i \
@d I o3 P =6 @26

Process connection with tapered threads

Angular connector
DIN EN 175301-803

ca 48

Circular connector
M12 x 1 (4-pin)

Version with
compression fitting
~ ﬁﬁ
o CLOAT)  ggrof | |
927 ©g O |
! bt i ‘
| 22 | ) s
=i
L )
1] l
I T - i~
,[. | T Version with
tapered tip

i [IT 26

od | @3 L o=6
Legend:
U4 Insertion length (parallel thread) N Neck tube length (70 mm)
U2 Insertion length (tapered thread) ©@d Sensor diameter

Puc. 4.3. Posmipu WIKA TR30.

Version with
neck tube

11176688.06

11318708.02

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

B Output signal Pt100, model TR30-P
Angular connector DIN EN 175301-803

Circular connector M12 x 1 (4-pin)

2 L
L = "‘{ B
[ 1 g 1 :
o 3 3
L3 @@“ v ]
oy 2 1
D4 1
2 2
¥ ¥
3 3
1 b
B Output signal 4 ... 20 mA, model TR30-W
Angular connector DIN EN 175301-803 Load diagram for model TR30-W
The permissible load depends on the loop supply voltage.
L..20 mA
1 2
Iﬁ E e e o
A+ : 7 =
el - ﬁ e — )
i c| s8t+———————————— A / g
2 —@— - BRI /
o A : .
mA g - S ] ) A
S
i : Power supply Ug inV ——
Circular connector M12 x 1 (4-pin)
L..20 mA
1 z
3
E\
~ &
3 —@—
mA
Puc. 4.4. Posmipu WIKA TR30.
Apk.
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JIOTIYHOT0 KOHTpoJepa (ajgroput™m Ta nporpama ais IJIK)

34 HACTYITHUM aJITOPUTMOM:

( [MogaTow >

BavemytE pemryem M1-MS3
3aKpHTH K1amnaH 1

4

Bra M4 abo M5

Beivemyta JBMTVEH N4 T2 M3

Tax

PerymopanHd EHTPATH
CYMimi BOTH

PerymoBaHHA BHTPATH COKY
nepen TernoobMHHIEOM

PervmoBaHHEA EHTPATH

e KA

PerymoBaHHEA TEMOEPATVPH
MMCIIA Tewoo0MIHEHIEA

Bura M4 abo M5

Po3ain 5. Onuc cneniajJbHOro NporpaMHoro 3ade3nevyeHHs AJs MPOMHUCIOBOTO

[Tponiec nudysii B qudy3iiHOMYy BiJIIJIEHHI IyKPOBOTO 3aBOJY BHUKOHYETHCS
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3MiHHI BUKOpHCTaHi npu Hanuci nporpamu B [1JIK Bkazano B Ta6:. 5.1.

Tabnuys 5.1. Tabauysa 306wiwiHix 3minHux IT/IK.

Im’s1
o Anpeca HaiimeHyBaHHs
3MIHHOI1
Tsk %IW0.1.0 Temneparypa HarpiToro AuQy3iHHOTO COKy
Tvr %IWO0.1.1 Temnepatypa Bepxy KJIA
Tsr %IW0.1.2 Temniepatypa cepeaunu KA
Tnz %IWO0.1.3 Temneparypa Huzy KA
Po %IWO0.1.4 Tuck Ha cuTax ounaproBaya
Pkda %IWO0.1.5 Tuck Ha cutax KJIA
Fo %IW0.2.0 Butpara 3 ommaproBaua
Ftp %IW0.2.1 Butpara coky B TEIJIOOOMIHHHUK
Fv %IW0.2.2 BuTtpara cymiiii Boau
KLPlv %0QW0.3.0 Knanan 1B
NasM1 %QWO0.3.1 Hacoc M1
NasM2 %QWO0.3.2 Hacoc M2
NasM3 %QW0.3.3 Hacoc M3
DvM4 %QW0.3.4 JlBuryn M4
DvM5 %QWO0.3.5 JIBuryn M5
Apk.
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[Iporpama nist iporiecy nudysii B qudy3iiHOMY BiJIIJIEHH] IIYKPOBOTO 3aBOJTY

HarnucaHa Ha MoBi nporpamyBanHs ST (Structured Text):
'%L1: (*Crapr nponecy™)
REPEAT
KLP1v:=0;
NasM1:=0;
NasM2:=0;
NasM3:=0;
DvM4:=0;
DvMS5:=0;
UNTIL (NOT %M1)
END REPEAT;
IF (%M1 OR %M2) THEN (*Bxn. macoc M4 uu M5%*)
DvM4:=300;
DvMS5:=100;
END IF;
REPEAT
PID(" )" ', Fsxd, KLP1, %M3, %MW 1:43);
PID(' '} ', Fo, NasM1, %M4, %MW50:43);
PID(" ') ', Ftp, NasM2, %MS5, %MW 100:43);
PID(' '} ', Fv, NasM3, %M6, %MW 150:43);
UNTIL (NOT %M1 OR NOT %M2)
END REPEAT;
IMP %L1;
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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 nporecy Audy3ii B audy3iiHOMY BIIIUICHH] IYKPOBOTO 3aBOY
ctBopeHa B Citect SCADA 2015. B tabaumi 6.1 mpencraBiaeHo onmuc 3MIHHHX, IO

3aJ1isiHI B TIPOIIECi pO3POOKH MHEMOCXEMHU.

Tabauys 6.1. 3minni ma ix napamempu.

- ; Min. Makec.
Im’a MiH. Makec.
. . . 3HAYCHHSA B 3HA4YCHHA B Tun
3MIHHOT'O A,t[peca BHX1IHE BHUXIIHE
OIHHHIIAX OIHHHIIAX JaHUX
TEra 3HA4YCHHA 3HAYUYCHHA . .
BUMIPY BUMIPY
1 2 3 - 5 6 7
Tsk %IW0.1.0 0 10000 -50 250 INT
Tvr %IWO0.1.1 0 10000 -50 250 INT
Tsr %IW0.1.2 0 10000 -50 250 INT
Tnz %IWO0.1.3 0 10000 -50 250 INT
Po %IWO0.1.4 0 10000 0 2 INT
Pkda %IWO0.1.5 0 10000 0 2 INT
Fo %IWO0.2.0 0 10000 0 720 INT
Ftp %IWO0.2.1 0 10000 0 720 INT
Fv %IW0.2.2 0 10000 0 720 INT
KLPlv %QWO0.3.0 0 10000 0 100 INT
NasM1 %QWO0.3.1 0 10000 0 3000 INT
NasM2 %QW0.3.2 0 10000 0 3000 INT
NasM3 %QWO0.3.3 0 10000 0 3000 INT
DvM4 %QW0.3.4 0 10000 0 1000 INT
DvM5 %QW0.3.5 0 10000 0 1000 INT
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6.2. Bizeoxkaapu qucijieiHMX MHEMOCXEM oleparopa

Mmuemocxema mpouecy audysii B Audy3iiiHOMY BIIIUIEHHI IIYKPOBOIO 3aBOIY
JTI03BOJISIE OMEPATOPy CIOCTEpIraTd 3a ONEPATHUBHOK 1HQPOPMAIIIED TEXHOJIOTTYHOTO
npolecy Ta TEeXHOJOTiyHuX 3MiHHUX 3 APM omepatopa — aBTOMAaTH30BaHOTO
poOoUYoro Micis, MpU HEOOXIMHOCTI MOKJIMBO BHOCHUTH YIPABIAIOUY A0 IS
KJIalaHiB, IBUTYHIB Ta HACOCIB BPY4HY.

Burnsn maemocxemu nporiecy mudysii B Audy3iifHOMY BIIIITIEHHI IIyKPOBOTO

3aBOJly BKa3aHO Ha puc. 6.2.

' SRR 50 5ron |

Puc. 6.2. Muemocxema nporecy audy3ii B qudys3iiHoMy BiIJIIEHH] IyKPOBOTO

3aBOJY.

ApK.
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Po3ain 7. Komm’rorepHe Mo/1e/Il0OBAHHS CUCTEMH AaBTOMATUYHOT0 PeryJII0BAHHA

7.1. IlocTanoBKa 3aaa4i JOCTiZKEHHSA

JIns peryiiroBaHHS TeMIepatypu Iudy31HHOT0 COKY B TEIJIOOOMIHHHUKY ITiJ 4ac

nporecy audysii B audy3iiHOMY BIIJIUICHHI IIyKpPOBOTO 3aBOAY TpeOa BU3HAYUTH

OIIH (onmtumanbHi mapametpu HanamrtyBanus) [1I-perymstopa (puc. 7.1).

b ownapwbay

-

7

7

2 72

85 °c

3 KOTEAbH
Finadu
78 MCLE

[ Er/1000MIHHLK

Ty
i

Hounady
H LU

3 KA

VK

SMobH! IOHaYEHHS:

37— OUPLIILHLILT CIK

V7.8
NN BN

Puc. 7.1. Cxema perynroBaHHs TeMIiepatypu AU y31iHOTO COKY B TETUIOOOMIHHHKY .

ITocranoBka 3agaui KOMII'IOTepHOro mMoaearwBaHHs: BuzHauutu OIIH III-

peryssiTopa Juisl peryJitoBaHHs TeMIEpaTypu AU(PYy31HHOTO COKY B TETUIOOOMIHHUKY.
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7.2. Bu0ip 00'eKkTa KepyBaHHsSI Ta HOr0 MAaTEeMATHYHOI MO/IeJIi

Ha puc. 7.2 npencraBiieHO HapaMeTpUyHy CXEMY PEryJIOBaHHS TEMIIEPATYpPH

nu(dy31HHOTO COKY B TEIUIOOOMIHHUKY Ta 00paHi BXiAH1 Ta BUXIJIHI KaHAJIH.

OcHOBHe 36ypeHHs

z(t)

KepysanbHa gis

L

u(t)

L

OB6’eKT kepyBaHHS

PerynsoBaHa 3MiHHa

COKY B TEIUIOOOMIHHUKY.

y(t)

Puc. 7.2. IlapameTpuuHa cxema Mo KaHally peryJiloBaHHS TeMIiepaTypu Judy31iiHOro

z(t) — mouatkoBa Temmneparypa nudysiitHoro coky, °C, Tpdfsk (puc. 7.3); Butpara

nudysiiiHoro coky, m>/roxn, Fdfsk (puc. 7.3);

u(t) — ximaman nmogayvi mapu, % xoxy perymtordoro oprany (%X.P.0.), Uklp (puc.

7.3);

y(t) — Temneparypa audysiitHoro coky micis Temnooominauka, Tdfsk °C.

Mopens 1o KaHaldy peryjiloBaHHsA Temmeparypu AuQy31HHOTO COKYy B

TEIJI000MIHHUKY BUKOHAHA 3 JIAHKU 3ali3HEHHS Ta anepioanydHoi JlaHku (puc. 7.3):

- 'iHE‘]JlICIZ[HtIHﬂ JaHEA:

k
M) =11

- TaHKa 3all13HIBaHHA:

W,(s) = e™==°
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|

Uklp

Fdfsk

|

Tpdfsk
_.._
_"Jb_" 0.3 < L ]
160s + 1 ——

Puc. 7.3. Monenp no KaHajy perysiloBaHHs TeMIlepaTypu I1u(y31iiHOTO COKY B

TETIOOOMIHHUKY

7.3. MonemoBanusa CAP

Bubupaemo wmeromx nmms BusHaueHHs OIIH Ill-perymaropa — mporec
MIHIMaJbHHUM YacOM PEryJIFOBaHHS, 3 Ta0auIll [9]:
Kpurepii
Ilponec 2 IIponec 3 20% mepe Ilponec =
MIHIMATEHHM JACOM pPErVIIOBAHHAM Ta MIHIMATEHO
3aKOH peryIIOBaHHA i - -
PErVMIOBAHHA MIHIMATEHHM 9aCOoM IHTErPATEHO-
MEPIIOTD MEMEPIOTY KBEaIpaTHIHOH
KOJIHEAHb OLIHKOO
._ 1 ] 1 ] 1
it it |".
! #1745 ol # 1.7k,6T ot 1.7k,sT
03T 09 0T
H h_,f":__ h_,f":__'_ h_,f":'__
b 0h - Fogt
, 06T . T . 0aT
- .= T.o=
11 P Rt Kt kT
=T =T I, =0T
09T 14T 127
Kp=—— Ky =—— Ky =——
b - o5 b -
A T, =241 T, =137 T, =27
T, =047 T, =057 T, =047

Hactynnum unnoMm pospaxoByemo OITH III-perynstopa:

kos=0,3; T=160; 1., = 15;
k, =(0,6 * 160) / (0,3 * 15) =21,3;
Ti=Tes=160; ki=k,/ Ti=21,3 /160 = 0,13.
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[TincraBnsiemo B Mozens po3paxoBadi OITH II-perynstopa (puc. 7.4).

Tzdfsk

21.3

0.13

oz

Fdfsk

Tpdisk

. _PJ\/ |03 :
* 160s + 1 E—

L |—

Puc. 7.4. Monenb 1o kaHady peryJiroBaHHS TeMIlepaTtypu AUQy31iHOTO COKY B

Teroo0oMiHHUKY 3 [1I-perynstopom.

[lepexinHuii mpolec Mo KaHaty peryJitoBaHHs TeMIepaTypu AUQy31iHOTO COKY B

teriooOMiHHUKY 3 [1I-perynstopom npencraBieHo Ha puc. 7.5.

T, oC
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Time (seconds)

COKy B TeruiooOMiHHUKY 3 [1I-perynaropom.

180

200

. 7.5. Tlepexinuuii mpoIiec Mo KaHaIy PeryJlOBaHHA TeMIEpaTypu AUQPy31itHOro
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7.4. OnpanoBaHHA pe3yJbTATIiB MOAEJIOBAHHSA Ta GOPMYJIIOBAHHS BUCHOBKIB

KoM’ toTepHe MOAENIOBaHHS AJIsI CUCTEMU aBTOMaTu4HOro peryiitoBanHs (CAP)
0 KaHaJly pEryJIloBaHHSA TeMmrepaTrypu Audy3idiHOIO COKY B TEIUIOOOMIHHHUKY
no3sosuio 3HaiTu OITH Il-perynstopa 3 MiHIMaJIbHUM YaCOM PETYJIIOBaHHS:

— OTpUMaHUM KoedilieHTa niacuineHss — k, = 6,3;

— OTpUMaHui yac iHterpyBanns — Ti = 160;

— oTpuMaHui KoediienTa iHTerpyBanns — k; = 0,13.

UYac nmepexigHoTro mpoliecy peryiroBaHHs ckianae — 160 cek.

Apk.
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BucHoBku

B xBamidikamiitHiii poOOTI NpPHUBEAEHO pPO3POOKY CHUCTEMH aBTOMAaTHU3aIlil
nudy31iHOTO BIJUIIJIEHHS ITyKpOBOTO 3aBoay 3 BukopuctaHHsaMm [IJIK Ta TexHiuHUX
3ac001B aBTOMaTHU3allli HOBITHIX MOJENEH.

B cucremi aBromatmzamii audy3iitHOrO BIAMIIEHHS I[YKPOBOTO  3aBOIY
Buxkopuctanuii [IJIK Schneider Electric M340.

Citect SCADA 2015 Buxopuctano ajisi po3poOKH IJUCIUIEHHOI MHEMOCXEMHU
nudy31HHOTO BIJIIIJIEHHSI IIyKPOBOTO 3aBOAY MJi (DYHKIIIOHYBAaHHS aBTOMAaTHU30BaHOTO
pobodyoro micist (APM) onepaTopa.

Takok BHUKOHAaHO KOMII'IOTEpHE MojeoBaHHsA s BusHaueHHs OIIH III-
perymsiTopa Juisl peryJitoBaHHsI TeMIepaTypu AUQy31HHOTO COKY B TETUIOOOMIHHUKY .

Buxopucranns [1JIK ta Texniganx 3aco0iB aBTOMATH3AIlli HOBITHIX MOJCIICH i
yac po3poOKM CHUCTEMM aBTOMaTH3allii Judy3idHOrO BIIIIJIEHHS IIyKPOBOIO 3aBOJY
JTIO3BOJIMJIO 3MEHIIMTH BUTPATH EHEPropecypciB Ha mpoiec audysii Ta 301IbIITUTH

npuOyTKOBICTh BUPOOHUIITBA.
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