MHaukaTtopsl



[peaHasHa4veHbl Ans oTobpakeHnsa TEeKYLLNX BENUYMH
KaHaroB U3MepEeHUs

XapakTepUCTUKMN:

*Komn-BO BXOO0OB

*TUNbl BXOOHbIX CUTHAOB
*Kon-BO BbIXOO0OB

*TUNbl BbIXOOHbIX CUrHArNoB
‘NHTepdenc

[1poTokon

*Kon-so XKW



=] Koab! ans 3aka3a

Nameputens cepmm M4N-DI

© BonbTMeTpbi/aMnepmeTp Ha NOCTOSAHHbLIN TOK

4

N

D

vV

0 1
Hanpsxexve Toxk
1 199.9 MB 199.9 MA
. - 2 1.9998 1.939 MA
i 19 | e 19.99 WA
4 199.98 1999 MA
X ApYroM no 3anpocy ApYro# No 3anpocy
Muranue 0 5B=
1 12-24 B=
V Bonetmerp
A AmnepmeTp
D M3mepuTens NOCTORHHOTO TOKa/HaNPsKeHNs
{ N Paamep W48 x H24mm
4 3 nonHbix paspsaa u 1 AeCATUYHbIA
M Wamepurens




Nameputens cepmm M4N-DI

© W3ameputens HOPMUPOBAHHOTO CUrHana

MI||4[|[N|—|D I |— 0 [[X
X [lononuurensHas onyws
Muranue 0 5B=
1 12-24 B=
[lvana3oH uamepeHus T
1 | ] 4-20 mA= (1-5B=: pononHuTenbHo)
Bua u3aMepuTensHoro Toka I
|

D [ MocToaHHbLIA
N

Pa3amep W48 x H24mm

4 3 nonHbIX paspaaa 1 1 AeCATUYHbIA

M Wamepurens




Nameputens cepmm M4N-DI

© BonbT™eTp

'Y - Hi
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- N Harpyaka M4N E:TC;::: o
—
' L Low

Puc.1 Uamepenue nanpskenus (V1) ao 200 B=
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: R1 :
i t ;'VWL by Hi
= VI | Hapysa |§ V2 SR2 i MaN Sl
| : =&
L L ) Low

Puc.2 Wamepenue Hanpsikenus (V1) cabiwe 200 B=



Nameputens cepmm M4N-DI

© Amnepmetp
|
- 09 Hi
v +___ MAN < K UCTOMHUKY
> NUTaHKA
—
Low

Harpyska (—O +-——

Puc.3 Wamepenne Toka no 200 mA=

. jo‘—Hi

S50mVDC M4N

r=\
s
Low

Puc.4 Wamepenue Toka cesiwe 200 ADC

s K ucTouHmKy
| NMTaHus

— Harpyaka




2 TPMO nameputens aByxkaHasrbHbIV

Kn.0.25;0.5

WU3MEPUTEJIb
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yaneenrene &€

umdpoeoit dunsTp 2TPMO
naTymx 1 Mac wi E[ui aHhe Koppexums T
g (R"% aHAROrOBOO BHAHCMTEND I
Bx0Aa) (Ans aHanoroeoro
BX073) BHYHCAMTEND !
paMocT™H |
uMdposoi GunsTp AT=T1-T2 8888
AATYMK 2 uacwmmue m oo ine T2 T I
/_ > (Ans aHanoroeoro BHYMCIMTEND V v
Bx0A3) (Ans akanoroBoro
Bxoa)




2 TPMO nameputens aByxkaHasrbHbIV

2TPMO
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L1 M3MepUTESTb LMdppoBON OOHOKaHambHbLIN

+ - : . -
HOLD o O =24B

OUCKPETHbIE AVUCKPETHLIN  aHanoroBbIn nuTaHue
BbIX0Abl BX0OA, BX04 npudopa

naL




NOLl1 nameputenb unMdppoBon ogHOKaHaNbHbIN

DyHKUMOHanNbHbIE BO3MOXHOCTK npubopa ULL1:

*U3MepeHne TemrepaTypbl Unn gpyrux Pusndecknx BEMMYMH C
NOMOLLbIO 4aTYMKOB C YHUPULMPOBAHHBIM BbIXOAHBbIM CUTHANOM
TOKa NN HanNpPsXXeHns;

*dbopmMmnpoBaHme curHanmsaunm o Bbixoge (Unn exoae)
n3MepaemMoro napameTpa B 3agaHHyo nonb3osarenem 30Hy ([1
n U — obpasHble Norukn);

*dyHKkumsa «HOLD». UOLU1 nmeeT KpynHbin 4-X paspagHbIn
LMdpoBon nHamnkatop. Pasmep undgp 40x20mm.

*MacLUTabnpoBaHUE N3MEPEHHOIO 3HAYEHNE BXOOHOro curHana
oT 4 oo 20 MA.



YKT38 nameputens 8-KkaHanbHbIWA C CUTHANU3.
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I ™| pamumka’
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Bxof 4 > -1
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|
' |
UMdpPOBOIA YCTPOWCTBO | |
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|
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YKT38 nameputens 8-KkaHanbHbIWA C CUTHANU3.

« Bocemb BXx0Oo0OB AN NOAKITIOYEHNA OaTYMKOB

 [loakntoyeHne K pasHbiM BXod4amM OaTYMKOB Pa3sHbIX TUMOB U3
4yucna npuBedeHHbIX B CNNCKe ONs ogHOW Moandukaumm

 CurHanusauuna «ABAPUA OBEBbEKTA» o Bbixoae nobdboun n3
KOHTPONMPYEMbIX BENNYMNH 3a 3adaHHble nNpeaensbl

* CurHanmnzauus «<ABAPUA OATHNKA» npu obpbiBe Unu
KOPOTKOM 3aMblKaHUM OaT4ynka

 [1Ba BbIXOOHLIX pene Ons BKMHYEeHNS aBapUmnHOU
CUrHanmaaumm unm aBapumMHOro OTKIKYEHUS YCTaHOBKN

* MHOMKaUuAa N3MepEHHbIX BENMTMYMH N 3aJaHHbIX NS HUX
YCTaBOK Ha OBYX BCTPOEHHbIX MHOUKATOpax

« CoxpaHeHue 3agaHHbIX NapamMeTpPoB Npu OTKITHYEHUN
NUTaHUS

* Perncrtpauuns KOHTpoOnmpyemsblix napametTpoB Ha OBM yepes
apgantep cetu OBEH AC2 no nHrepgency RS-232



[IpOMbILLNEHHLIE PEerynaTopbl



[IpOMBbILLMEHHbIE pPerynaTopsl

[MpeaHasHa4veHbl Ans perynmpoBaHns napamMmeTpoB
TEXHOJTOMMYECKoro npouecca

XapakTepUCTUKMN:

*Komn-BO BXOO0OB

*Tnnbl BXOOQHbLIX CUrHaNoB
*Kon-BO BbIXOO0OB

*Tnnbl BbIXOOHbLIX CUTHANOB
‘NHTepdenc

[1poTokon

*Kon-so XKW

MeToab! perynnposaHus



METAKOH-1105 namepurens, NO3uLl. per.

| — 1 DO1

AI 1 Komnapatop -
= — DO 2
DI 1 [FEEEAR Ycrasku/ :
T npeaycTaBku
DI 2 Mpeaycrasku ]
DYHKUMOHaNbHasA
CATHanu3aums _DC 241\/
NNorrep RS-485




METAKOH-1105 namepurens, NO3uLl. per.

Heszasucumoe 3aBucumoe Hezasucumoe 3aBucumoe
3ajjaHvne Noporos 3ajjaHvie Noporoe 3ajjaHve Noporos 3ajjaHve Nnoporos
Mpamana ¢yHKyMA MonapaHwve B UHTEpBan
4 Buixo, ¢ Bbix
$ Buixon 4 Boixon na A na A :
* <+ | » t > —t
H Bxop H Bxop . h H Bxop
NG 1] INe 2| . fi INe 5| N°6
O6patHas pyHkuyusa lonapanue BHe uHTEpBana
N 2 Bwnn
4 Buixon 4 Boixop, Seon A A A A
[, > I > -t >
H Bxop H Bxop h H Bxop Bxon
Ne 3 IN® 4 N INe 7 INe 8




TPM101 INna-perynatop

BXOA 1
(yHMBEpCANbHbIN)

Hanpsxexue
+ -
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cmyten

BXOA 2
8sf Al 4 4 ¢ [
11213145678

16{15(14|13{12 (11|10

WRRRRER

cetb ~——
BbIXO4 1 BbIXO4 2




TPM101 INN-perynatop
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0 BbIXOAE perynu-
1 .| pyemoii Benu4mHbI
Bxon|  Myck/ocTaHosKka { %nm%we
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2 perynupo [ e
. |06 obpsiBe B Lenu
§ perynuposaHus

[-——.__J
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woerwoe || | L1
- - -
-0 D) £ MMMNY/NbCHOE
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LIAM 4...20 MA e
el wm0..108B W —- -
aHaNnorosoe
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—~ 30) =) é CUrHanu3aums
LIAM 4...20 mA ol
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TPM14
8 yHuBepcanbHbin [M[-perynaTtop 8
-KaH.

R

yYHBEPCA/] bHbIV
ABAPUS
HACTP.MUA |

&—— SHAYEHME

YCTABKA
BPEMA
PABOTbI




TPM148 yHuBepcanbHbin M-perynatop 8-kaH.

KoHdurypauumsa 1

AdT4UK

1 5.1,

gxon 1

PEMYNATOP 1

BLIXOAHOM
3NEeMeHT 1

Harpesarens 1

e

NaTYUK

Y

BX0A 2

PEIYNIATOP 2

BLIXOAHOM
ANEMEHT 2

Harpesarens 2

—— =AM

NATYNK

8/_,

Bxon 8

PEFYNISATOP 8

BbIXOAHOM
3N1eMeHT 8

Harpesarens 8

—>VVWW\

RS-485

_.—’
-

L




TPM148 yHuBepcanbHbin [M[-perynatop 8-kaH.




TPM148 yHuBepcanbHbin M-perynatop 8-kaH.

KoHurypauuna 2

AdT4YUK

curHanuaaums 1

1/0_,

gxon 1

WHCMNEKTOP 1

BLIXOAHOM
anemenr 1

l

NaT4uK

CUrHanm3aums 2

y

BxoA 2

WHCNEKTOP 2

BbIXOAHON

ANEMEHT 2 |

AaTHnK

CUrHanu3auma 8

8/_,

BxoA 8

WHCINEKTOP 8

BbIXOHOW |
anemenT 8

RS-485

iy



TPM148 yHuBepcanbHbin [M[-perynatop 8-kaH.

NEPEYB/IAXHEHUE  TEPEYBNAXHEHWUE  TNMEPEYBNAXHEHWE  NMEPEYBNAXHEHUE
30HbI 1 30HbI 2 30HbI 3 30HbI 4

NEPETPEB MEPETPEB NEPETPEB NEPETPEB
30HbI 1 30HbI 2 30HbI 3 30HbI 4
? ? ? ? -
B37

Abd %
L] b e LY

RATYUK RATYMK AATYMK AATYMK Aawnx AaTYMK - BATYMK AATYHK
{0 BAAXHOCTH 1o BNAXHOCTH | BAAXHOCTH 1o BNAXHOCTH

30HA 30HA

L L

| KOHBEWEPHASA NE4Yb |



TPM148 yHuBepcanbHbin M-perynatop 8-kaH.

KoHurypauuna 3

JaTYNK
Jo— \NONOXEHUS
BLIXO/IHOM | 330BUxXa 1
LA™ it "L o anemenr 1
g BbdC- | | PETVASITOP | | voaenewus
9 p-d-n B |l 1 3/1BMXKOi ”
/7| mon2 3 anoNeT 2
| .
NATYHK ° 3aBuxxa 4
BHIXOAHOW
A1 : i 610K anement 7
[ATYHK BLHC- | I PETYAIRITOP | | vnpasnenus
8 p-=» Hag - & 38/1BUKKOM BLIXOHOM
/" | wons ) 3neugm 7 [H
[—"
ps-485_[<— |




TPM148 yHuBepcanbHbin [M[-perynatop 8-kaH.

KOPOBKA ---.- oo

NEPEKNIO- &
1 YEHUSA ~ a
ABHI'ATEIII: NEPEQANM nat\mxt%mua
(Knm) ,

B31 B32
oxnaxpexnue
BOAa =P —3
AeTanu
AATYHK NONOXEHHS g
SAABHXKH nz
B35 B36
oxnaxpexnuwe
BOAa ==Jp e
pesua

AATYHK NONOXEHHUA g
HXKH
3ans 6

B33 B34
-  oxnaxgexue
BO3AYX ==Jp =)
Asurarens
JATYUK NONOXEHNR
3aABUXKH Q n 4
B37 B38
s  oxnaxpeume
BO3AYX =3 _ =
Q Knn
AATYHK NONOXEHHA
3aABUXKH 118



KoHurypauua 4

sxon 1

TPM148 yHuBepcanbHbin M-perynatop 8-kaH.

PENY/IATOP 1

BLIXOAHOH
anement 1

BxoA 2 |

WHCNEKTOP

BHIXOAHOW
ANEMEHT 2 |

Bxoa 7

PEMY/IATOP 4 |

BHIXOAHOW
anemeHT 7

axon 8

i

WHCTEKTOP

BBIXOAHOK
anemenr 8

RS-485




TPM148 yHuBepcanbHbin [M[-perynatop 8-kaH.

B32 °

ABAPUA
no

TEMMEPATYPE

narymx 0
Iu Ha ynuue

—aQ

Ba1

KAPTUHHASA

4 |
=8
dey

FANEPES

A2
-

nparymk t° soas
8 Garapee oronnexna

Garapes
OTONNEHMA

B36
i B35 Aaﬁz““

KAYECTBY

AATYHK A BO3AYXA

NPOUEHTHOrO
CONEPXAHUA
cepul B BO3ayXe

BHTAXHOW BEHTUARTOP

Vo A3
CyxoM =
w2
“BRaxXHuR” "
TepMOMETP Ié’
: E B33
BNAXHLIN 834
B0O3AaYyXx —} E °Q——
BO3AYXOOCYWHTENb ABAPUSA

no B/IAXHOCTH



TPM148 yHuBepcanbHbin M-perynatop 8-kaH.

KoHdurypauusa 5

NaT4MK v Harpesarens 1
1 p—w B0 | PEMYJISITOP 1 > g;‘;‘:g:‘r"; — WA
AT z CHrHANM3aLMA
rpadux BHXOMHO
2 /:»—b BXOA 2 i yCTaBKH WHCNEKTOP g RS —06
: : : Harpesarens 4
AATYHK
7 p—»l m0RT E PEMYNSITOP 4 > g:‘;‘:g:g“!, Y ]
CHIHANM3ALAA
AT rpadux BLIXOAHOM
8/)—» BXOA 8 —> yCTaBKH WHCNEKTOP ™ anononT 8
rs4es l«— (I




narymx 0
f2  Haymmue
Ti% 2 .
Ba1
nAarymx 0
N4  Haynuue
I
—Pe a3
B33
Bxoaxas soga P |
naryux 10
N6 Haynmue
o,
>4 ns
————— -
B35

parymk to
soAu 8 Garapee

paryux t0
ropsayei Boab!

paryux t0
XONOAHOH BOAK!

P

TPM148 yHuBepcanbHbin [M[-perynatop 8-kaH.

B32 °

ABAPUSA
B KOHTYPE
OTONMNEHKUS

B32 °

ABAPUA
B KOHTYPE
FOPAYEN
BOAb!

B32 °

ABAPUSA
B KOHTYPE
XONOAHOW

BOAbI



TPM148 yHuBepcanbHbin M-perynatop 8-kaH.

KoHurypauuna 6

NATYHK
\NONOXEHMA

BATYHK \ zansuxxa 1
I/ ol L 6nok anemenr 1 \ \
BLYMC- PEIYNATOP HMS
nafz'mx 5 [ 5] mrens [T 1 ™ ynaapeanenmo“ 7\
p—{ BXOA BLIXOAHOM
J 4 ANEMEHT 2 q
AATYMK
3 /—» gxop 3 CHIHANM3aLMS
»| MHCNEKTOP > m ——Q
——»1 BXOA 4
AATYMK 3ansuxxa 2
5 p—>n BHIXOAHOM
s o [almrens [T 2 ey (=] A
p——»{ BXOA SanBrXK BLIXOAHOM
J 4 aANeMeHT 5 |
AATYMK
7 /;——-— 8xop 7 CHrHaNU3aums
| MHCNEXTOP > m — - ®
——{ Bx0A 8

rs485 < |




TPM148 yHuBepcanbHbin [M[-perynatop 8-kaH.

AATYNK
CKOPOCTH

A3
“ ABUXEHUA [:
ropenku A7

1 Ba1 B32
NATYHK {
NONOXEHWUS
320BUKKM 18 CMECHUTENb 1
AaTYUK
NONOXEHHUA [9 ﬂ2 ﬂ6
3a/1BUXKN ﬂ 4
nparyuk 0
Kpaes
Meranna
B33 ° B36 ,o ABAPUINHAS i
CUrHANU3ALUUA E———————

A1 A5

narymk to
nnamexn

%

NACT MeTanna



CucTtema perynupoBaHua pacxoaa



CucTtema perynmpoBaHusa pacxoga

—p —> —>
T‘ <
1 16
HF F\ Pl(s) —P > EEI
2s+1 5s+1
Repeating PID Controller Hacoc+4yacTOTHUK Ob6bekT
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2s+1

Pacxogomep

BO3MYLLEHUE

Scope




CucTtema perynmpoBaHusa pacxoga
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Time offset: 0




Cucrtema perynmpoBaHusa YPOBHS
(curHanbl Ha IM - «bonbluey,
«MEHbLLEY)



Cucrtema perynmpoBaHusa ypoBHS B bake
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Scopei
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2s+1

YposHemep



Cucrtema perynmpoBaHusa ypoBHS B bake
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Cucrtema perynmpoBaHusa YPOBHS
(curHanbl Ha UM — 3agaHune
NonoXeHns)



Cucrtema perynmpoBaHusa ypoBHS B bake
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Cucrtema perynmpoBaHusa ypoBHS B bake
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Cucrtema perynmpoBaHusa ypoBHS B bake
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Cucrtema perynmpoBaHus

TemnepaTypsbl (TBEpPAOTENBLHOE
pene, LUM)



CucTtema perynupoBaHusa TemrepaTtypbl
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CucTtema perynupoBaHusa TemrepaTtypbl
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Cucrtema perynmpoBaHus
Temnepartypbl (ABYXNO3ULIMOHHOE
pene c rmcTtepesncom)



CucTtema perynupoBaHusa TemrepaTtypbl
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CucTtema perynupoBaHusa TemrepaTtypbl
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