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Hactoawun OOKyMEHT pacnpoCTpaHSAETCsl Ha TEenfoBbIYMCNUTENDb
«B3JIET TCPB» wucnonHenus TCPB-027 mogndukaummnTCPB-02 u co-
OEPXKUT PUCYHKN COCTaBHbIX YacTen TEnroBblMUCINTENS, KOMMYTaLMOH-
HbIX 9JIEMEHTOB U CXEM 3NEKTPUYECKMUX MOAKMOYEHUN, ONUCaHUe UHAU-
LMPYEMbIX NApPaMETPOB, TUMOBLIX CXEM W3MEPUTENbHBbIX CUCTEM U anro-
PUTMOB pacyerTa.

B cBs3M ¢ nocTosiHHOWM paboTor Mo YCOBEPLUEHCTBOBaHMIO npubopa B
TENNOBbIYUCINTENE BO3MOXHbI OTNIMYUA OT HACTOSILLErO PYKOBOACTBA, He
BNUSAIOLLME HA METPONIOrMyeckme XapakTepucTuUKM U (PyHKUMOHamNbHbIE
BO3MOXXHOCTM Npunbopa.

MEPEYEHb MPUHATbLIX COKPALLEHWUNA

HC - HeWwTaTHas cuTyauus;

na - Npeobpa3oBaTterb AaBMEHNS;
MnP - Npeobpa3oBaTenb pacxoaa;

nT - NnpeobpasoBarenb TeMnepaTypbl;
B - TennoBbIYUCTINTENb.

NMPUMEYAHUE. Bua HammeHoBaHMA ynu 0b603Ha4YeHUsi, BbINOJTHEH-
HOro B TEKCTE M Tabnuuax XupHbiM wpudTom Arial, Hanpumep, Tenno-
cuctema, COOTBETCTBYET €ro oTobpaxkeHuto Ha agucnree npubopa.



NMPUNOXEHUE A. KoHCTpyKUMS TensoBblYUCIUTENSA
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BUA CHU3Y

* - CNpaBOYHbIN pasmep

1 — ducnned uHOukamopa; 2 — Knaguamypa, 3 — MOOyJib 8blqucnumerns; 4 —
MOOyrnb usmepumens; 5 — mMolynb KomMmymauyuu;, 6 — cybbriok obpabomku
OaHHbIX; 7 — 2epmoeeolbl; 8 — pasbem RS-232; 9 — kriemma 3a3eMreHUs.

Puc.A.1. Bug TennoBbiyucnurtens.



|

\EEEE A
5 fa /s L6 12\8 \ o

| — KOHMaKkmMHbIe anemMeHMbl KOMOUHUPOB8aHHO20 MOOYIIS;

1 — npedoxpaHumernb, 2 — pas3beM MooK4YeHuUs Kabesns numaHus
=24 B; 3 — pasbem moOyns Ethernet; 4 — pasbem nodknoveHus wieticha
C85A3U C 8HEWHUM pasbeMom RS-232; 5 — KkoHmakmHble rapbl Ol yc-
maHo8KU pexuma pabombl OUCKpemHo20 8bixoda; 6 — pasbem Ouc-
KpemmHoz2o 8bixo0a; 7, 8 — KOHmaKkmHble rnapbl Orisi yCmaHO8KU pexxuma
ynpasneHuss mernnosbiqucnumens (TB) J3 u J4 coomeemcmeeHHO;
9 — pasbem rodknYeHus kabens cesasu RS-485; 10 — pasbembl Onis
MOOKIroYeHUs1 wielighos ces3u ¢ MoOyrieM KoOMMymauyuu.

Puc.A.2. Bug c3aam cy66noka o6paboTku AaHHbIX.
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O6o3HavyeHune O0603Ha4YeHne KOHTaKToB
BbIXOAHbLIX CUTHaNoB (KOHTaKTHbIX nap)

RXD 1
RTS 2
RS-232 TXD 3
CTS 4
GND 7
LMCKpeTHLIN BbIXOA, TSOUT +/- J1, J2

GND -
RS-485 A [ Data- -

B / Data+ -

HanmeHoBaHue Bbixoaa

NMPUMEYAHUE. K BHyTpeHHeMy pasbeMy RS-232 nogkntodaerca
kabenb OT BHeLHero pasbema RS-232, pacnonoXeHHOro Ha Mogysie KoM-
MyTaLmu.

Puc.A.3. O603HayeHMe BbIXOAHbLIX CUrHaNOB KOMOWMHMPOBAHHOrO MoOAYyNA
(RS-232 / RS-485 / gUCKpeTHbIV BbIXOA).

CoeanHUTENbHBIN
kabenb \ﬂ

et/

Te2¢30%e5e — 1 h_7 mlllll (Bup pasbema
o\ o) NEEE ceepxy)
2 8

a) pasvem DB9 nHTepdenca RS-232 6) pasbem RS-232, nogknoyaemMbin
Ha Koprnyce Moaynsa KoMMmyTauuu K moaynto RS-232 / RS-485 / auckpert-
HbI BbIXOA,

Puc.A.4. Pazbembl kabensa uHtepdenca RS-232.
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Puc.A.5. O603Ha4YeHMe KOMMYTaLMOHHbIX 3NIeMeHTOB Moayns Ethernet.

Gl

1 8

a) BU4 1 HyMepauus KOHTaKToB pasbema RJ45

KoHTakThbl
Pasbem RJ45

Llenb Pasbem noaksitoyeHmne

noakntyeHne

moaynsi Ethernet K nepcoHanbHOMy
K cetu
KOMMNbOTEPY

TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua KOMMYyTauunm curHanos B kabene cBA3WN C CeTbi0 M kabene CBs3n C
MK.

Puc.A.6. Pazbem RJI45 kabens nHtepdenca Ethernet.



MITE
XP2
v ~ v 1
XP1 ! XP3
[
sHIELDs |[|@ Hg SHIELDS Mpeo6GpasoBaTtenu gg 28 =9 :,'2 ®r~ ew 3o Ng
o PT6B — nasnexus (NA)
rr58 || @ | < ©E
Of| Leaoss S =
¢ o |fololl o €€ T e EE o 9 R D R B
LEADSA ||l @ S 2> 3| g —Mutanne =24B —— MNutaHne pacxogomepos =24B —
PTSA@EQPTGA E§88§E8§38 L o R T R T R R
| P Of| sriewos | G
. 0"@ PT4B v% (IR LR (R RT T IR TN EORR (SRR (SRR [N
Lenoe |[@ |5 teasss S C 0 XT6 |5 XT7 |5 XT8 &5 XT9 |5 X710 b XT11 b XT12 B XT13 B XT14 L
x
¥ oo lle 1O} reron ¢ eooleeeleoeoeeeeeoeeeeeeeoeeee
[ | Ny 3
X oll /s \g. 8} [s) ) a a a
L om LAy Yy | l:§ —nAS——nA3——na1— NP6 | NP5 | MP4 | NP3 | NP2 | NP1
SEE @ Pl ®f| eroa | & HanpasneHuve Mpeo6pasosatenu pacxoaa (MNP)
LEADIA 1@ | oll s noToka
pTiA || @ |t

Has3HayeHue KoHmaKkmHbIX KOs1000K:

XP1-XP3 — pasbembl noOKno4YeHUs wiieltipos cesa3u ¢ Modyrem obpa-
6omku OaHHbIX;

XT1-XTS («l1T1...I1T6») — KOHMakmHbIe KO/I00KU MOOKtoYeHUs1 Kabe-
neu cesA3u ¢ npeobpazosamenamu memnepamypsi (I1T);

XT6-XT8 («l141...NN46») — KoHMakKkmHble KOrI00KU MoOKIoYeHuUs1 kabe-
et ces3u ¢ npeobpaszosamenamu dasneHus (M4);

XT9, XT10 («MumaHue =24B») — KOHMaKmMHble KO/100KU MOOKIHHYEHUS
8HewHez0 kabensa numaHusi =24B, a makxe kabens numa-
Husi MoOyrns obpabomku;

XT10 («DIR1») — KOHMakmHas Kosio0Kka rnooKIYeHUs1 cuaHara Haripas-
JNleHue nomoka rnpeobpasoeamens pacxoda ([1P) pesep-
CUBHO20 UCTIOHEHUS;

XT11-XT14 («[1P1...[1P6») — KOHMakmHble KOSI00KU MOOK/THOYEHUs Ka-
benel cesasu ¢ npeobpasosamesnissiMu pacxooda;

XT11-XT14 («[TumaHue pacxodomepos =24B») — KOHMaKkmHbIe KOMOOKU
015 nNodKnYeHus kabenel numaHusi pacxo0oMepos;

J1/32, J3/34, J35/36, J7/38, J9/J10, J11/J12 — KOHMaKkmHble rnapb! O
yCmaHo8KU pexuma pabombl 8X00HO020 Kackada UMIyribC-
Ho-yacmomHo20 exo0a 11, 12, 13, 14, 15, 16 coomeemcmeeH-
HO;

J13-J18 — KOHmakmHble napel 051 yCmMaHo8KU pexuma pabombsl 6xo0-
HO20 Kackalda rioeudeckozo exoda DIR1.

Puc.A.7. Bug nnatbl KOMMyTauuu.
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* - CNpaBOYHbI pasmep
1 — DIN-petika; 2 — KpoHWmMeUH; 3 — MoOyrib KOMMymauuu.

Puc.A.8. KpenneHue TB
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6) npwxkumHasa ckoba

Puc.A.9. CKobbl MOHTaXHble ANA KpensieHus Kabenen cea3un.
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Mnomba nosepuTens

IS s N

\
Mnomba noseputens / \ Mnomba akcnnyaTaloHHas

Puc.A.10. MecTta nnom6upoBaHusa cy66noka o6paboTkm faHHbIX.
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Toukn >  WToroesble AaHHbIe
} Puc.B.1

KaHanbi —» Ce30H

Tennocucrtemsbl — IW = x,xxxxxxx kan

UToroBble AaHHbIe > W = W31 + W32 ->| [> PacyemHbie chopmyrnbi |
MapameTpb! > ¥Ynp. TC

XypHan gpencrtBun | —»

Pl _>} Puc.b.3

O npubope

A

MapameTpbl npuGopa
BpeMﬂ P < Tekywas dama > < Tekyuwee spems >
D> AuckpeTHbIN BbIXOA > Koppekuus Bpemenn > Bpems
nHTepd)EI:IC II\EIIt(;DBUtS > KoppeKuv!;l AaTbl TeKylee XX : XX | XX
P:;:Eg)::;m erne B NoncTponka HOBOE XX : XX : XX
[> Mposepka WatchDog [NCKpeTHLIN Bbixoa Hara
FJG -Hem
CoBMecT. apxuBa -a ®opmyna Onsi 3adaHusi TeKyLlasa XX - XX - XXXX
[> 3arpy3ska nporpamMmmbil pexuma pabomai 8bixo0a HOBas XX - XX - XXXX
3aB. HOMEpP  XXXXXX
L MapameTpbl MODBUS MoacTtpoiika yacoB
CryxebHas onyus MeHio CkopocTb  xxxxx bBop (Aa -<J I Her - e|)
Appec  xxx
> MapameTtpsbl Ethernet
IP: XXX. XXX XXX. XXX

msk  XXX.XXX.XXX.XXX
GW XXX. XXX, XXX. XXX
MAC: XxX-XX-XX-XX

Pa3mepHoCTb

\i

pacxopa:

MOLLHOCTU:

TennoThbl:
> macuTab:

- UHOuyupyemcs e pexume CEPBUC

g docmynHo 0nsi pedakmuposaHusi 8 pexxume CEPBUC

Puc.B.2. CoctaB meH10 «AToroBble gaHHbIe» u «MapameTpbi».
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Touku —

Kananbli — > Puc.B.1
Tennocucrembl —

UToroBble faHHbIe [
MapameTpbl —>} Pnc.b.2
XypHan gencrtBum

ApxuBbl

O npubope

XypHan genctBun

CocTosiHMe XypHana - XypHan geincteun
MpocmoTp 3anucen

HavaTt <uyvac : MuH > < 0eHb - Mecsy - 200 >
OuuncTka XypHana < yucro 3anucell > 3anucu

Ao <yac : MUH > < 0eHb - Mmecsy, - 200 >

XypHan genctTBumn < HomMep 3anucu >

< npedbidywiee 3Ha4yeHue napamempa >
M3M.< yac : MUH > < OeHb - Mecsy, - 200 >
< HoB8O€ 3HayeHue napamempa >

Y
MpocmoTp apxmuBoB

YacoBon > YacoBoun apxuB < Homep 3arnucu >
CyTouHbIN <y4ac:MUH > < O0eHb - Mecsiy - 200 >
Mecsi4HbIN < O6bekm usmepeHus * >

< [lapamemp > = < 3Ha4yeHue >

Y

CyTO4HbIN apxuB < Homep 3anucu >

< deHb - mecsy - 200 >
< O6bekm usmepeHus * >
< [lapamemp > = < 3Ha4yeHue >

—» MecsiuHbIV apxXuB < HoMep 3anucu >

< mecsy - 200 >
< ObbeKkm usmepeHus * >
< [lapamemp > = < 3HayeHue >

* - 8 Kayecmee obbekma U3MepeHUsl yKasbleaemcsi. « Ternocucmemay,
«XonodHas eoda», «PacyemHsit kaHan» unu « CyMmapHoe merisioy.

Puc.B.3. CoctaB meHIo «XKypHan AencTtBUn» U «ApXUBBI».
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NMPUNOXEHUE B. PaspsgHocTb MHAULMPYEMbIX NapamMeTpoB

Ta6nuua B.1
Kon-Bo 3HakoB
npu
MapameTp viHankaL v MpumevaHue
Ha gucnnee
uenas | opob6.
4YacTb 4acTb
1. KonnyectBo Tennotel W [T, [NepenonHeHne cyeTyMKa HacTynaet
lkan; Tk, Tkan] 1-6|6-1 |npu:
- W > 999 999 IN'x
- W > 238 800 Nkan
lMocne nepenonHeHWa cyetymka OT-
CYeT Ha4yMHaeTCcsa C Hynesoro 3Hadve-
HUS.
2. TennoBas mowHocTb E [[[Dk/u,
MBT, M'kan/u; TOx/u, Tkan/u, IBT] | 1-6 | 3-1
3. Macca TennoHocuTtensa m [T; KT] 1-6 | 6—1 |[lepenonHeHne cyeTynka HacTynaet
npu m > 999 999 T (k1)
lMocne nepenornHeHns cyeTymka oT-
CYET Ha4YMHaeTCs C HyneBoro 3Haude-
HUS.
4. Temnepatypat [°C] 1-3 2
5. JaBneHune tennoHocutensa P [MlMa] | 1 -2 4
6. O6bem TennoHocutens V [m] 1-6 | 3—1 |[lepenornHeHne cyeTymka HacTynaet
npu V > 999 999,999 m°.
lMocne nepenonHeHnsa cyetymka OT-
CYEeT Ha4YMHaeTCcsa C Hynesoro 3Hade-
HUS.
7. CpegHun  maccoBbll  (0OBGBEMHbIN)
pacxog TennoHocutena Qn (Q.)
[T/4; kT/9 (M*/4; n/MnR)] 1-6|3-1
8. Bpemsi HapaboTkm Ty, NpOCTOS Mpy vHOMKaUMKM TekyLnX 3HaYeHuin
Thp, HANUYMA HELITATHOM CUTyaLUK — HapacTaloLwnm UTOroMm.
Tc [Y] 1-4 2 ([Mpy nHOVKaUUN apXMBHbIX 3HAYEHWIA
— 3a NHTEpBar apxvMB1poBaHUs

15



Ta6nuua B.2. NepeyeHb yCTaHOBOYHbIX NapaMeTpPoOB, MHANLUPYEMbIX B Ten-

noBblyucnuTene

HanmeHoBaHWe napameTpa O603Ha4YeHne Mpum.
Touka k k=1...6
HCX NT NT Pt xxx W xxx
HomuHanbHoe 3HaveHne conpotuenenus MT npu 0 °C
[Om] Ro
3apaBaemoe 3HadeHne W100 W100
CnyxebHbI napaMeTp, UCNONb3yeMbIn NPY HAaCTPONKe
B R
XapakrtepucTtuka N[ nA xxx MMa xxx mA
CnyxebHbI napameTp, NCNONb3yeMbl NPU HAaCTPOKKe
B I
CwmeLLeHne Hyna kaHana namepenus gaesneHusa [Mrla) AP
Mepenag no BbicOTe Mexay MecToM oTbopa AaBneHus oT MuHyc 10
B TpyGonpoBoae 1 mectoM pasmeLeHuns Mo [m] H o 10 m
Habop ncnonb3yembix gatynkoB. OTCyTCTBUE OaTYMKa
obo3HavaeTcs NpoyYepkoM, Hanmymne — cooteeTcTByto- | lNpeobpa3oBaTtenu
wen 6ykson (MP —-P, NT -T, N4 - A) ---
KoadhpmumeHT npeobpa3oBaHnsa 4acTOTHO-
MMMYNbCHOrO BXOAa KaHarna n3aMepeHunst pacxoaa
[umn/n] Kp
WHTepBan ycpegHeHus [C] Ty
MHTepean cbpoca [c] Tc6
Kanan n n=0,1...6
Pacxoa maccoBblin JOrOBOPHOW [T/4, KT/4] Qmpor
Temnepatypa gorosopHas [°C] toor
[aeneHue gorosopHoe [MI1a] Poor
ANropuTM BbIYUCIIEHNS SHTANbNUK KoHdumr. hx=f(tx, Px)
Tennocucrema N N=1..3

Ha6op ncnonbayembix hopMyn pacyeTta Konvyectsa

TENnoTbl KoHdpurypaums
UToroBble AaHHLbIe

Habop ncnonb3ayembix GopMyn pacdeTa CyMMapHOro

KONn4ecTBa TEMNoThbl B HECKOMNbKUX TENJTOCUCTEMAX W

16



NMPUNOXEHUE I'. CnoBO cOCTOSIHUA pacyeTHOro KaHasna v ten-

JTIOCUCTEMbI

Tabnuua IN.1. CnoBo COCTOAHMA pac4yeTHOro KaHana

O6o3Ha4yeHne
COBbITUA NPU UHAMKALUK

CopeprkaHune cobbiTus

OTkas P

OTtkas MT

Otkasz N

OTcyTCTBME N3MEPEHUST MUHMMYMA OMOPHOIO HaNpPshXeHns

OTcyTCTBI/Ie N3MepeHNa MakCMMymMa ONnOpPHOro HarnpA>xeHuna

He,El,OﬂyCTVI MO€e 3Ha4YeHne SHTallbNnn

He,uonycmmoe 3Ha4YeHhe NMNIIOTHOCTU

N[OOI AWINIFLIO

OTKa3 TENIOCUCTEMbI, B KOTOPYH BXOAMT AaHHbIV KaHarn

Tabnuvua I'.2. CnoBo cocTOoAHMA TennocucTeMbl

O06o3HavyeHne cobbiTus
npv MHOMKaLMm

CopepxaHue cobbiTus

OTtkas nepsoro NP gns W1

Ortkas Broporo NP gnsa W1

Ortkas nepsoro NP gns W2

Ortkas Broporo NP gna W2

AW|INF|O

OTkas INT, onpeaensioLlero sHTanbnmo s Nepeoro YsieHa B
dopmyne W1

(6]

Otkas T, onpeaenstoLLero aHTanbnuio Ansi BTOPOro YreHa B
dopmyne W1

OTkas INT, onpeaensoLero aHTanbnMo Ansi NepBOro YneHa B
dopmyne W2

Otkas T, onpeaenstoLero aHTanbNuo Ansi BTOPOro YreHa B
dopmyne W2

Otkas N[, onpenenstowero sHTanbnNuo Ans nNepeoro YreHa B
dopmyne W1

Otkas N4, onpegensitoLlero aHTanbNMIO 4118 BTOPOro YneHa B
dopmyne W1

Otkas N[, onpenenstouero sSHTanbnNuio Ans nepeoro YeHa B
dopmyne W2

(o8]

Otkas N4, onpegensitoLero aHTanbNMI0 4118 BTOPOro YneHa B
dopmyne W2

HewrTaTtHasa cutyaums 1

HewTaTtHasa cutyaums 2

HewrTaTtHaa cutyaums 3

OTtkaz EEPROM

MpocToli TENNOCUCTEMBI

HewTaTtHasa cutyaums 0

[MpsamMon nNoTok

=IO mMMmO0n

O6paTHbIN NOTOK
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NMPUNOXEHUE 1. Cxembl nogkntovYeHUsi, CXeMbl BXO40B U Bbl-

Puc.1.1. Cxema nogknro4yeHUs TennoBbIYUCIIUTENS.

18

XxoaoB
ne «MP1» Mop.ynb KOMMyTaLum «MT6»
BbIX. UMM, + 11+ PT6A =y 1 nT
XT14 I | 3 rf——g—m
BbIX. UMM. - I1- LEADGA : :
«MP2» XT1xT2 [ PT6B 2L 0 |
4 |
ne 12 + LEAD6B S
XT13/XT14 e .
12 - shiElDs |—Y
«MP3» «OT5»
ne By Ix713 PTSA ) nT
13 - LEAD5A —t
«MP4» XT1XT2|  PT5B —
ne 14+ XT12 LEAD5B L
14 - SsHiELDs | —Y
«MP5» «MT4»
ne D XT11-XT12 PT4A_ =) nT
15 - LEAD4A —
«MP6>» XT2IXT3/XT4 | PT4B -
ne 16 + NT11 LEAD4B -
16 - shielps —Y
«NT3»
«Nat» PT3A I/—\\l nT
na _,—‘l—‘h +24V LEAD3A |—+—
+MuTanve PL__ | xT8 XT2/XT3/XT4 | PT3B —
-Mutanne b, CcoMm1 LEAD3B L
P (BbIx.4-20 MA) L Y] «na2» SHIELD3 | Y
_,—'1—\‘— +24V «MNT2»
na P2 XT8 PT2A I/"\I nT
L ﬁ coM2 LEAD2A  |—+—+
] «NA3» XT4/XT5 | PT2B —
_,_'1_\‘_ +24V LEAD2B L
na ’J_ﬂ—’—- P3 XT7 siELD2 —Y
'y COM3 «NT1»
_\] 1 FAREY
«nAad» PT1A i nT
_,_'1_\‘_ +24V LEAD1A +—t
no ,J_1_’— P4 XT7 XT4/IXT5| PT1B —
'\ CcoM4 LEAD1B -
\
—\I U «nAas5» SHIELD1 J
_,_1_\‘_ +24V
I «MutaHue =24B»
nao ,J—H— P5 XT6 " )
‘L COMS5 XT9 =24 B
—\I d «NA6»
_,_'1_\‘_ 24V «MutaHue pacxogomepoB
=24B»
|—1—|— P6 XT6
e ' COM6 ’ =248
Y] =
XT11-XT14
DIRL + + -
XT10 =24 B
DIRL - - -
Mo.qynb o6pa60n<w «UAMnN. BbIX.»
> ) AaHHBIX TSOUT +
TSOUT -
3 XD RS-232 RS-485
- « - »
ND
°1 © (DB-9) GND
7 RTS
A/Date-
8 cTS
B/Date+



CxeMbl BbIXO40OB U BXOAOB TENsoBbLIYUCNUTENA

1,0 KOMm J1

+5B— [ o

B 3]

» TSOUT1 -

0,1 MK®D

GND o
J2

Puc.[1.2. Cxema OKOHEYHOro Kackaga AUCKpPEeTHOro Bbixoaa.

+5B
510 Om
J1(3,5,7,9,11); J13
330 Om
11(2,3,4,5,6)+;
DIR1+

11(2,3,4,5,6)-; DIR1-

J2(4,6,8,10,12); J14

GND

Puc.[1.3. Cxema BXoAHOro Kackaga 4aCToTHO-UMMNYJNbCHbLIX BXOA4OB pacxoaa u
NIOrM4yeckoro Bxoaa HanpasrieHUs NoTokKa.
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NMPUNOXEHUE E. OnpepeneHne sHayeHusa koadhpcgpuumeHTta npe-
o6pa3oBaHNA 4aCTOTHO-UMNYJSIbLCHOro BxoAa
TennoBbIYMCIUTENS

[ns onpeneneHns 3HadeHusi koddhbduumeHTa npeodbpasoBaHnsa 4vac-
TOTHO-UMNYMNbCHOro Bxoda K, C y4ETOM MakCUMarbHOro 3Ha4eH1si pacxo-
Aa B Tpybonposoae, rae Oyoer ycTaHaBnmMBaTbCA pacxoqoMep, MOXHO
BOCMOSb30BaTbCSA (POPMYFON:
36-F[ru]  60-Flry]

3 - ]
QuarcM*/4] Qe [VMH]

raoe Q,a — MakcumarnbHoe 3Ha4YeHne pacxoga B Tpybonposoae;

K, [umn/n] <

F — yacToTa, COOTBETCTBYIOLAA MakCMMaribHOMY 3Ha4YeHN0 pacxona
B Tpybonposoae (3Ha4eHne He JOSMKHO MpeBbILaTb MakCMMarbHO Aonyc-
TMmoe ansa TB).
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NMPUNOXEHUE X. NMpumepbl nporpaMMHON HACTPOMUKU TeNNOBbI-
yucnutens

(cnpaBo4HoOe)

a) npu o6cnyXuBaHumM 3-x TenNsIOCUCTEM

Q, Py t
Moparowmin -\ r N=1
Tpy6onpoBog N
§ W1, =my-(hy — ho)
s W2, =m,-(h, - ho)
:_rlgz> 2 W3, = W1, - W2,
| 5 hi(py) = f(ty, P1)
Q, P, t | E h2(p2) = f(tZ’ PZ)
O6paTHbI ya) J_ T | ho = 1(to, Po)
Tpy6onposog —
Q; P, [
Mopatowmit -\ J_ I N=2
Tpy6onposog Ny
g W1, = mz(hs = ho)
S W2, = m:(h, - ho)
:_rB_c> g W3, = W1, - W2,
| § hs(ps) = f(ts, P3)
o P, g ha(pa) = f(t, P2)
[ —
O6paTHbIN ya) J_ r [ hO - f(t01 PO)
Tpy6onposoa —J
QS P5 t5
- N | N=3
Tpy6onpoBopa bl
2
| E W13 = ms:(hs — he)
| lg W23 = 0
| g W33 = W13 - W23
P ¢ | E hs(ps) = f(ts, Ps)
’ . | 2 he(ps) = f(ts, Ps)
O6GpaTHbIX J_ r I
Tpy6onpoBopa
@ - npeoGpasosaTenb pacxoga,
J_ - NpeocbpasoBarternb AaBNEeHUS;
T - NnpeobpasoBarenb TeMnepaTypbl.

Puc.XX.1. CTpyKTypbl TENsIOCUCTEM U KOH(pUrypaumus namepuTtenbHON
CUCTEMBI.

21



Ta6nuua X.1. NMapameTtpsbl, onpegensemsbie B TB

Ne MapameTpbl
«TOYKNY, «TOYKN»
«KaHana»| uamepeHus

MapameTpbl pac4eTHOro «kaHana»

0 -

t0 ’ PO! hO

1 QV11t11P1

T

T
hi(p1) = f(ty , P1); Qmi = Qua-p1, My =[Qpy -dT, Vl = (I)Qvl -dT
0

2 QV21t21P2

.
-

ha(p2) = f(t2 , P2); Qmz = Quap2, M= [ Qo -dT, Vs = IQVZ -dT
0 0

3 QVB!tS!PL%

T
-
hs(ps) = f(ts , P3); Qmz = Qua'ps, M3=[Qm3 -dT, V3 = _[QV3 -dT
0

0

4 QV4!t4! I:)4

T

0

:
4(P9) = T(ta + P2); Quot = QuaPas My = [Qug -dT, Va = [Qua AT
0

5 QV51t51P5

T

-
hs(ps) = f(ts , Ps); Qms = Qus'ps, Ms = [ Qs -dT, V5 = IQVS -dT
0

0

6 QV61t61P6

T

T
he(ps) = f(ts » Ps); Qms = Que'Ps: Me= [ Qg -dT, V6 = .[QV6 -dT
0

0

Tabnuua X.2. NMapameTpbl, onpeaenseMblie B Tensocuctemax

Ne TennocucTembl

TennoBas MOLLHOCTb

Tennosas QHeprmnsa

N=1

EL = Qma - (hy —hog);
E2; =Qmz - (hy —hg);
E3, =E1, -E2;

El, =Qmz - (hz —hp);
E2; =Qmg4 - (hg —hop);
E3, =El, —-E2,

N=3

Elz = Qms - (hs —hg);
E23 =0;
E3; = El; —E25

T
Wll(2,3) = £E11(2,3) . dT;

T
W21(2,3) = IE21(2,3) -dT;
0

T
W31(273) = J.E31(273) -dT
0

NMPUMEYAHUE. 3HaueHune pacxoga, namepeHHoe MNP Qg, siBnsietcs

CnpaBO4HbIM U B pacyeTax He UCMNOoIb3yeTCA.
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0) npu opraHusauum TensnioyyeTa B OgHOM TeNsiocucTeMe B OTONUTENbHbLIN U
MEXOTONUTENbHbIA CE30H

B mMexoTonutenbHbIn Ce30H (NpU OTCYTCTBUWM OTOMSIEHUS) TEMNSIOHO-
cutenb ana MBC mMoxeT nogaBaTtbca no obpatHoMy Tpybonposoay. Npu
HanuuMnm B OBpaTHOM TpyboONpoBOA4E KOHTPONMPYEMOM TEMNOCUCTEMbI
pacxogoMepa pPeBepPCMBHOrO MCMOSMIHEHMST BO3MOXHA OpraHmsaums ydeta
TennonoTpebneHuns, Kak B OTOMUTENbHbBIN («3MMHUIA»), TaK U B MEXOTOMNU-
TENbHbIN («NETHMINY) CE30H C aBTOMAaTUYECKUM NEPEKITIOYEHNEM Ha COOT-
BETCTBYIOLUMA anroputMm pacyeta. [lpn aTom pacxogomep B obpaTHbIn
TpyObONpoBO4, MOXET YCTaHaBNUBATbCS Takum obpas3oMm, 4Tobbl npsiMoe
HanpasreHne NoToka Ans pacxogomepa fmbo coBnagano ¢ HanpaefeHu-
€M MOoTOKa B TpybonpoBOAE B OTOMUTESbHbLIN CE30H, NMbo GbINo NpoTUB
HanpasIieHNs NOTOKa B OTONUTENbHbIN CE30H.

MepekntoyeHne anroputMa ¢ «3MMHEro» Ha «J1IeTHU» B TB npoucxo-
anT:

- NGO NPV U3MEHEHMM YPOBHSI CUrHana Ha NOrM4eckoM BbIXOA4E pacxofo-
Mepa Npyu CMeHe HanpaBreHnsi NoToka B 06paTHOM TPYGOMNPOBOAE;

- NGO Npw NponagaHnM CUrHarnoB Ha MMMNYNbCHOM BbIXOAe pacxodoMepa.

MepeknioyeHne anroputMa C «feTHero» Ha «3UMHUIN» MPOUCXOANT
TOMNbKO NPV HaNMUYUM CUTHANOB Ha MMMYNbCHOM BbIXOAE pacxogoMepa U
Npy oGpaTHOM M3MEHEHUM YPOBHS CUrHarna Ha NorMYeckom BbiXoae pac-
xogomepa.

Mpn nepeknodeHnn anroputma pacyeta B MeHio TB WUToroBble
OaHHble WNHOULMPYETCA COOTBETCTBYKOLWAA Haanucb: Ce30H 3UMHUN
nnu Ce30H NeTHun.

[na opraHusaumu pac4eToB B TennoBblYUCNUTENE AN OOHOW KOH-
TPONUPYEMOM TEMNNOCUCTEMbI HAaCTPanBalOTCHA ABE CUCTEMbI pacyeTa Te-
nna (puc.XX.2):

- Tennocucrema 1 — anga yyera otonsnieHnsi u NBC B oTONUTENbHBIN CE30H;
- Tennocucrema 2 — anga yveta Tonbko NBC B MEXOTONUTENBHbLIN CE30H.

Tennocucrema 3 MoxeT ObITb OTKMOYEHa NMMOO 3adencTBoBaHa Mo
YCMOTPEHUIO NOMnb3oBaTens (Hanpumep, ANs KOHTPONSA pacxoda TennoHo-
cutensa B Tpybonposoae MBC).

B pacyetax ana obeux cucTeM MCMOMb3YHTCHA 3HAYEHUs1 pacxoaa,
TeMmnepaTtypbl U OaBNEHNA, USMEPEHHbIE B KOHTPONMPYyeMon TennocucTe-
Me. [1na 9Toro MMMynbCbl C PacXoAoOMepPOB KOHTPONMPYEMON Tensocuc-
TeMbl NofdarTcs Ha BxoAdbl TB Kak ons ogHon, Tak U gnsa Apyrov pacyet-
HOM CUCTEMbI, @ 3Ha4YeHWNs1 TeMnepaTtyp v AaBfieHU N3 NepBon pacHeTHON
CUCTEMbI HasHa4yalTCA NPOrpaMMHO 45151 BTOPOW PacYeTHOM CUCTEMBbI
(Ans onpegeneHnst NITIOTHOCTEN W SHTaNbNUN).
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MoTpebrneHHoe KonM4YecTBO Tenna B KOHTPONMPYyeMoWn TensiocucTeme
paccYuTbIBaeTCs Kak Ccymma noTpebrneHHoro konuvyectsa Tenna B obenx
cuctemax (B COOTBETCTBUM C 3afaBaeMblM anropuTMOM pacyeTa UToro-
BbIX JAHHbIX).

Q, Q) Py t

MNoparowmnn [\ J_ T

Tpy6onpoBoa N

[

4
=
o, &
| e . 'BC @_
5 — > 5
]
Q, Q) P, t, || -
| =
OGpaTHbIN A\ | T |
Tpy6onpoBoa </
AnropuTtm pacyeta AnropuTm pac4yeta Anroputm pacyeta
B Tennocucteme 1 B Tennocucrteme 2 WUTOroBbIX AaHHbIX
(oTONUTENbHBLIN CE30H) (MexoTonUTENbHbLIN CE30H)
W1, = m1~(h1 - ho) W1, = m3'(h3 - ho) W =W3; + W3,
W2, = mz'(hz - ho) W2, = m4'(h4 - ho)
W3, =W1;, -W2, W3, =W1, + W2,
hi(p1) = f(ts, P1) hs(p3) = f(ts, P1)
ha(p2) = f(t2, P2) Na(pa) = f(t2, P2)
ho = f(to, Po) ho = f(to, Po)

Puc. X.2. Anroputmbl pacyeTta (KOHtuUrypaumm pacyeTHbIX CUCTEM) NpU opra-
HU3auuM Tennoy4yeta B OAHOM Tenynocucteme B OTOMUTESNIbHLIA U
MeXOTONUTENbHbLIN CE30H.

[na obecneyeHns aBTOMaTUYECKOrO NEpPEKNYEHNs arnroputma pac-
yeta B TB Heobxognmo B MeHO UTOroBble AaHHble Ha3Ha4uTb napa-
meTpy Ynp. TC ogHO 13 3Ha4YeHun, npmBegeHHbIX B Tabn.XK.3. YcTaHos-
neHHomy B TB 3Ha4eHno JOMKHbI COOTBETCTBOBATD:

- OpMeHTauuMs pacxogomepa npu MOHTaxXe B 0bpaTHbIn Tpybonposog (no
NOTOKY Ui NPOTUB);

- YPOBEHb CWUrHama Ha Iormdeckom BbIxoge pacxogomepa (Huskun uvnu
Bbicokun).
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Ta6nuua X.3. CootBeTcTBME HacTpoek TB u pacxogomepa

3HaueHne napametpa TB
Ynp. TC

3HaueHne napametpa NP
AKTUBHBbIN YPOBEHb
Ha NOrM4yeckoMm BbIxoae

MoHTax pacxogomepa
B obpaTHbIn Tpybonposog
(HanpaBneHne NoToka B OTOMUTENbHBIN

CE30H)
HU3KWUIN peBepc Husknn —'%’-D
BbICOKUI peBepc Bbicokumn —‘E’—D
<
HU3KMM unu Q2=0 Husknn —‘%’-D
BbICOKMI nnu Q2=0 Bbicokun —'ﬂ’-b
<

MepeknioyeHne anroputMa pacyeTa C «3UMHEro» Ha «NETHUA» npo-
NCXOOWUT:

Npn YCTAHOBIIEHHOM 3HA4YE€HUN HU3KUN peBepc (BbICOKMA peBepc) —
TONMbKO MNPV CMEHe HanpasrieHsi NoToka B obpaTHOM Tpybonposose;

NPV YCTaHOBIIEHHOM 3Ha4YyeH HU3KMN unu Q2=0 (Bbicokun nnu Q2=0)
— nnbo Npu CMeHe HanpaBneHnst NoToka, NGO Npu OTCYTCTBUM CUTHANOB
Ha UMMYNbCHOM BbIXOZE.

NMPUMEYAHUE. [MepekntoyeHne anropytma pacyetra npu ycTaHOB-
NEHHOM 3HadYeH HU3KUM unm Q2=0 (Bbicokmn unm Q2=0) moxeT nNpo-
N30MTU N NPU HanuuMM pacxogda B obpaTtHoM Tpybonposoae, Hanpumep,
€Cnn 3Ha4YeHne pacxoda OKaKEeTCHA MeHblue 3HavyeHust otcedku Mo ybbl-
BaHuo (pnc.XK.3. Pacxog Q, < Qqrc), TaK Kak Npu 9TOM pacxoaoMep npe-
KpallaeT Bblgavy MMMYrbCHBIX CUrHanos.

_ nepeknoyeHne anroputma |
pacueTa

npouncxoanT
nepekKkr4yeHne anroputmMma pacyeTa

Q2 Quurs Qome — COOMBEMCMBEHHO MEKyWUU, MUHUMAaITbHbIU pacxod u
pacxod cpabambigaHusi omceyku 8 P

Puc.)XX.3. Hanunuue (oTcyTcTBME) nepeknovYeHUs anroputMa pacuyeta npu pas-

JINYHbIX 3HAYEeHUAX pacxoaa Q2.
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MepekntoyeHne anropuTMa pacyetra C «3MMHEro» Ha «NEeTHUU» He
NPON3oNaET, ECIN:

- YCTaHOBMEHO 3Ha4vyeHne Ynp. TC OoTKIHOYEeHo;

- NPW YCTAHOBMNEHHOM 3Ha4YeHUn HU3KuM unu Q2=0 (Bbicoknn unm Q2=0)
3admKeupoBaHa HewwTatHasa cutyaumns (Q, < Q,,.), B Ka4ecTBe peakumm Ha
BO3HMKHOBEHME KOTOPOW 3afaHO NpucBavBaHWE HyneBOro 3Ha4YeHusl pac-
xopa ans MNP, ycTaHOBNEHHOro B obpaTHOM TpybonpoBozae.

Mpumep HeobxoaMMbIX HACTPOEK MPU YCTAHOBIIEHHOM 3Ha4YeHun Ynp.
TC Hu3kun nnu Q2=0 npuBeaEH HMXeE.

1. AnnapaTtHasa HacTpoWKa pacxo4oMeEPOB:

a) 3agaTb NacCUBHbLIA pexum paboTbl ANS MMNYNbCHbIX Bbixogos [1P1 n
NnPz;

6) 3agaTb aKTUBHbIN pexuM paboTbl ANs BbiIxoda HanpaBneHust notoka MP2.

2. lporpammHas HacTpoWKka Bbixoda HanpaBlieHUsi MOoTOKa pacxogomepa
MnP2:

a) 3agaTtb HasHadeHue curHana — O6p. HanpaBnNeHue ANA TeNNoyYeTa;

6) 3agaTb ypoBeHb cuUrHana — AKTUBHbIW YypoBeHb: Huskun,
COOTBETCTBYHOLLMIN 0BpaTHOMY HanpaBneHnto NoTokKa.

3. AnnapatHasa HacTpovKa TennoBbIYNCIIUTENS:

a) Ha konogkax XT12, XT13 n XT14 coeguHUTb NepemMblYkamMu KOHTaKTbl
oamHakoBon nonsapHocTu: 11+/13+, 11-/13-, 12+/14+, 12-/l4- COOTBETCTBEHHO;

6) 3apaTb aKTUBHbBIA PEXMM paboTbl YaCTOTHO-MMMYMbCHBLIX BXOAoB 11 un 12,
YCTaHOBUB NepPeMbIYKN Ha KOHTaKTHble napbl J1-J4, 1 NacCUBHbLIA pexnm
ANA COeQUHEHHbIX NaparnnernbHO ¢ HUMKU BXOAO0B 13 1 14, CHSB nepeMblyku
C KOHTaKTHbIX nap J5-J8 (puc.A.7);

B) YCTaHOBUTb MACCUBHbLIN pexum paboTbl norndeckoro Bxoga DIR1, cHsB
nepemMblYkM C KOHTaKTHbIX nap J13-J18;

r) Ha korogkax XT3 n XT2 coeguHUTb NepeMblYKaMu KOHTaKTbl CUTHanoB
LEAD3A-LEAD3B-SHIELD3 " LEAD4A-LEAD4B-SHIELD4
COOTBETCTBEHHO.

4. MNporpammHasi HacTpownKa TENNOBbIYUCIIUTENS:

a) 3apatb 3HadeHus Kp B meHio Toyka 3 n Touka 4, paBHbIMU 3HAYEHUSM
Kp cootBeTcTBEHHO B MeHO Touyka 1 1 Touka 2;

6) yctaHoBUTL B MeHo Touyka 1 n Touka 2 anga onuuu MNMpeobpasoBaTtenu
3Ha4yeHne P T O ;

B) ycTaHOBUTb B MeH0 Touka 3 1 Touka 4 ons onuun MNMpeobpasoBatenu
3Ha4yeHne P - - ;

r) yctaHoBuTb B MeHo Touyka 5 1 Touka 6 ons onuun MNMpeobpasoBatenu
3HayeHue - - -;

A) yctaHoBuTb B MeHo Kanan 3 1 Kanan 4 3HaveHue aHTanbnui h3=f(t1,P1)
n h4a=f(t2,P2);
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e) B MeHio Tennocucrtema 1 / KoHdwurypauma n Tennocucrtema 2 /
KoHdmrypauma BeecTn opMynbl pacyeta KonuyectBa TeENnsnoTbl B
OTOMUTENBHBIN N MEXOTONUTESNbHbIN CE30H COOTBETCTBEHHO (pUc.>K.2);

X) B MeH0 UToroBble AaHHble / W BBeCTM (hopMysy pacyeTa CyMMapHOro
KonuyecTBa Tennotbl ana Asyx Ttennocuctem: XW = W31 + W32
(pnc.XX.2);

n) B8 MeHio Tennocuctema 1 / HewTtaTtHble cuTyauum 3agatb YCroBusa U
peakuuu:

- Y0 Qnp<Qo6<QnpxKnp PO Q =(Qnp+Qo06)/2, Knp=1,04;

-¥Y1 Qm2>Qmi1x1,04 P1 MpocTon cuctemsbl;
-Y2 t2>t1+3,00 P2 lMpocTon cuctemsl;
-¥Y3 Qm1>Qmi, . P3 MpocTon cuctemsbl;

K) B MeHio Tennocucrtema 2 / HewTaTHble cuTyauum 3agaTb YCHOBUS U
peakuuu:

-¥Y1 Qm3<Qm3,,,., P1 Qm3 = HEKOTOpOE YNCHIO;
-Y2 Qm4<Qmd,,... P2 Qm4 = HEKOTOPOE YMCIIO;
-¥Y3 Qm3>0m3, .., P3 lNpocTomn cucrtemsil;

n) B MeHo UtoroBble AaHHble 3aaTb Ynp. TC HM3kun unm Q2=0.

MmnynbcHble Bbixoabl MP1 u NP2 nogkntounTb, cobntogaa nonsap-
HOCTb, K Bxodam 11/13 n 12/14 cooTBeTCTBEHHO. A BbIXO4 HanpaBreHus no-
ToKa P2, cobntogas nonsipHOCTb, NOAKNoYnNTL Ko Bxoay DIR1 Tennosbl-
yucnutens.

[Mocne BbINOMHEHHbIX NogkntoveHnn B ctpoke Motok 6yaet nHanum-
poBaTbCS TeKyLLlee HanpaBrieHne NoToKa TENSIOHOCUTESSI B pacXO4oMepe.

Mpeobpasosatenu Temnepatypbl MNT1, MNMT2 v gasnenuna Ma1, Nng2
noakrnoyaTesa K TB B cooTBeTCTBUM CO cxemon Ha puc.[.1.

MPUMEYAHUA.

1. Bce HacTpoiku BbinonHawTcs B pexume CEPBUC npu ycTaHoBREHHOM
nepemblyke Ha KOHTaKTHoM nape J4 (puc.A.2).

2. MNpvBeageHHOe onMcaHne BbIMNMOMHAEMbIX HACTPOEK SABMSAETCA CpPaBOYHbIM
M He Y4YUTbIBAET BCEr0 BO3MOXHOrO MHOroobpasusi  KoHdMrypaumi
o6CnyXMBaeMblX TEMMOCUCTEM.

3. K TennoBblMMCIUTENIO MOXET OblTb MOAKMNIOYEHA €elle oaHa
KOHTponupyemasa Ttennocuctema. [Ons 4ero OOMKHbI OblTb BbINOSIHEHbI
COOTBETCTBYIOLLME MNPOrpaMMHble HACTPOMKM AOf1Ii CUCTEMbI pacyeTa
Tenna B Tennocucrteme 3.

Mpn annapaTHon HacTponke TB B criydae oTCyTCTBUA NOAKMIOYEHUA
MT k konogke XT2 (XT1) HeobxoaUMO COEANHUTL NepPeMblYKaMn KOHTaK-
Tbl curHanos LEADSA-LEADSB (LEADGA-LEADGEB).
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NMPUNOXEHUE WU. HacTtponka TennoBbluucnutens ana Mockos-
CKOro permoHa

Mpn ncnonb3oBaHnm TB B MOCKOBCKOM pernMoHe Heobxoammo ycTta-
HOBUTb 3HadeHne napametpa FJG — gaa. Moandukaumsa 3HadeHus napa-
meTpa FJG pocTynHa B pexxumax CEPBMC n HACTPOWIKA. [ins Bbinon-
HeHns Moamdmkauumn cneayet Bblbpatb NyHKT MmeHo MapameTpbl / FIG

N HaXkaTb KHOMKY a Mpy aToM B TB aBTOMaTUYECKM NPOUCXOAUT Nepe-
HacTpolika psiaa napaMmeTpoB PYHKLIMOHUPOBaHUSI.

1. YcTaHaBnuBaroTcsa (popmyrbl pacyeTa Tenna:

a) ons Tennocucrtembil 1: W1=m1(h1-h2), W2=0, W3=W1+W?2;
6) ana TennocuctemMbl 2: W1=m3(h3-h0), W2=0, W3=W1+W2;
B) ons Tennocucrtemsbl 3: W1 — coxpaHsieTcs paHee BBegeHHas

dopmyna, W2=0, W3=W1+W2.

2. YcTaHaBnmBaoTCsa (PopMyrbl KPUTEPUEB OLLEHKN HaNM4unsl HeLTaTHOW Cu-
Tyauun (HC) n doopmynsl peakumm npu Bo3HNMKHoBeHUN HC:

a) ons Tennocucrtembil 1:

- Y0 He 3apaHO PO He 3apaHoO;

-¥Y1 Qm1<1,0000 P1 MpocTom cuctemsbl;
-¥Y2 Qm1>1000,000 P2 lpocToun cucremsl;

- Y3 t1<t2+10,0000 P3 lNpocToun cucrtemsil;

6) ana Tennocuctembl 2 N TennocuctemMbl 3:

-Y0 He 3apaHo PO lMpocToun cucrtemsil;
-¥1 He 3apaHo P1 MNpocTtomn cucremsil;
- Y2 He 3apaHO P2 lNpocToun cucremsl;
- Y3 He 3apaHoO P3 lMpocToun cuctemsbl.

3. BosHukarowme HC obpabaTtbiBatoTcs No criegytoLemy anroputmy:

- MPY OOQHOBPEMEHHOM BbIMOMTHEHUM YCNOBU ANs Heckonbkux HC B cnoso
cocToaHnn hmkenpyetcsa Tonbko HC ¢ HaMMeHbLUMM NOpPSiAKOBLIM HOME-
POM UM BKINOYAETCHA COOTBETCTBYIOLLUNIN CYETUMK THC;

- ans peakumm «MpocTon cucTembl» He BKIOYaeTcs cHeTYnK Tnp;

- ANS Bcex Tennocuctem HewTatHaa cutyaums HCO nporpammHo He obpa-
baTbiBaeTcs.

NMPUMEYAHNA.

1. Mpn yctaHoBneHHom 3HadeHun FJG — pga B TB He nogaepxvBaeTtcs
BO3MOXHOCTb OpraHusaumm Tennoydeta B O4HOM TEenrocuUcTeMe Kak B
OTOMUTESbHbLIA, TaK U B MEXOTOMUTESIbHbLIA CE30H C aBTOMAaTU4YECKUM
Nnepeksito4eHNEM Ha COOTBETCTBYIOLLNIA anropuTM pacyeTa.

2. YctaHoBneHHble npu 3HadeHun FJG — pga dopmynbl pacdeta Tenna,
KputepueB oueHkn Hannums HC 1 doopmynbl peakumnmn npu BO3HUKHOBEHUN
HC He nsameHsitoTca nocne yctaHoBkU 3HadeHns FJG — Her.
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NMPUNOXEHUE K. NMpoBepka paboTocnoco6HOCTU U3MepUTenb-
HbIX KaHanoB

1. MNpoBepka paboToCcnOCOBHOCTN KaHaNoB N3MeEPEHNst TemnepaTypbl

OueHka paboTocnocoBGHOCTM KaHaroB U3MepeHust TemnepaTypbl Mo-
XET ObITb NPOBEAEHa C NOMOLLbIO PE3UCTOPOB, NOAKMHYAEMbIX K BXOAAM
TENNOBbIYNCNIUTENS B COOTBETCTBUM C puc.K.1a.

Kananb! 1 n 2, 3 n 4 B3anmosaBucumel. [1oaTomy, ecnm kakon-nnbo n3s
nepeyYncrieHHbIX KaHarnoB He NpoBepsieTcs (He UCMNomnb3yeTcs), TO BMECTO
pes3ncTopa K Bxogy 4OSmkHA ObiTb NoakntoyeHa nepembldka (puc.K.16).

PacnonoxeHne KOMMYTaUMOHHbBIX 3FIEMEHTOB Ha MOAyfie KOMMYyTa-
UMM npuBeaeHo Ha puc.A.7.

SHIELDx ? SHIELD(x+1) ?
PTXB @ Pre+1)B |l o)
| LEADxB 2 LEAD(x+1)B 2

R LEADXA LEAD(x+1)A
7] 7/

PTXA PT(x+1)A
@ 7

a) 6)

Puc.K.1. Cxema noaknoyeHMA Npu nNpoBepKe KaHanoB U3MEepeHusa Temnepa-
TYpbl.

Mpn npoBepke pekoOMeHOyeTCs MCMOoNb30BaTb PE3UCTOPbl HOMUHA-
nom 590 Om.

[onyckaeTca ncnonb3oBatb pe3ncTopbl HOMuUHanom 560-810 Owm.
Bo3moxHOe 3HayeHne TemnepaTtypbl NS BblOpaHHOrO HOMMHana pesu-
cTopa ornpegensdeTrcd B COOTBETCTBMM C HOMUHASIbHOW CTaTMYECKOW Xa-
pakTepuctukon T, ycTtaHOBNEHHOM AN faHHOW TOYKK, U JONyCTUMOro
pa3bpoca conpoTuBrneHna pesuctopa. [Npy 9TOM B COOTBETCTBYHOLLEN
Touke x (Touke namepeHus) n KaHane x (kaHane pacyeTHOM) C y4eTOM
aonycTtumoro pasbpoca CONpoTUMBIIEHUS pe3nucTopa LOSMKHO MHOMLMPO-
BaTbCS 3Ha4YeHue TeMmnepaTtypbl B npegenax 15-100 °C.

2. Mpoeepka paboTocnocobHOCTN KaHaNoB M3MEPEHNST AaBMNEHMS

MpoBepka paboToCcnocoOBHOCTM KaHanNoB M3MEPEHUST OaBNEHNSA OOMxK-
Ha npou3BoauTbCA Npu 3agaHHom B pexmnmve CEPBUC (ana npeobpaso-
BaTens AaBfeHust B COOTBETCTBYOLEN Touyke) AnanasoHe Toka 4-20 MA.

[nsa oueHkn paboTocnocobHOCTN AOMKEH NCNONb30BaTbLCA PE3NCTOP
HoMuHanom 1,3-5,6 kKOM, nogknoYaemMbln K BXxogy TENnoBblYMCUTENS B
cooTtBeTCcTBUM C prc.K.2.
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Puc.K.2. Cxema noakno4eHns npm npoBepKe KaHanoB NU3MepeHns AaBneHus.

OpUEHTUPOBOYHOE 3HAYEHNE OABMNEHUS!, KOTOPOE AOIMKHO UHANULUPO-
BaTbCH B cooTBeTCcTBYlOLEN To4yke x U KaHane x, ¢ y4eTom OonNycTUMOro
pa3bpoca ConpoTUBIEHUS pe3ncTopa MOXHO onpeaenunTb No dopmyne:

P = 2 21,
4 (R

roe P, — nHanunpyemoe 3HaveHve gasnexus, Mrla;

Puake — MakcumanbHoe 3HadeHue aaeneHusi, 3agaHHoe ans [ B
naHHon Touke x, Mla;

R — conpoTtueneHune peanctopa, KOM.

MpoBepaTb KaHarnbl U3MEPEHUST AaBNEHNSI MOXHO MO O4HOMY U B
noboM codeTaHuu.

3. MNpoeepka paboToCNoCOGHOCTH KaHaroB M3MepeHUst pacxoaa

I'IpOBepKa KaHalrnoB U3MepeHua pacxoga MOXET BbINONMHATbLCA C NO-
MOLLIbIO NMporpaMmmMmnpyemMmoro ANCKpPETHOro Bbixoaa TenJj10Bbl4NUCITNTENA.

[nsa opraHusauun nposepkn Heobxoammo B pexume CEPBUC c¢ no-
MOLLIbIO KnaBmMaTypbl 3agaThb:

- B Kanane 0
Qm zor = 500 T/4y;
- anroput™M paboTbl ANCKPETHOrO BbIXOAa
F=0mO0 x 1.

Mocne npou3BeOeHHbIX YCTAaHOBOK Ha OWMCKPETHOM Bbixode Oyner
chopmupoBaTbCs UMMyNbCHasi NocneaoBaTenbHOCTb YacToTor 500 Iy,

[ns NPOBEPKN HY)KHO MOAKMIOUYUTL AUCKPETHbIN BbIXOA Ha BXOA Mpo-
BEPAEMOro KaHarna u3aMepeHns pacxoaa B cooTBeTCTBUM ¢ puc.K.3.
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Puc.K.3. Cxema nogknoyeHus npm npoBepKe KaHana uamepeHusi pacxoaa.

Mpn 9TOM ONst ANCKPETHOrO BbIXOAA C NMOMOLLLK NEPEMbIYEK LOMKEH
ObITb YCTAHOBMNEH aKTUBHbLIN PeXUM paboTbl (YCTaHOBMEHbI NePeMbIYK/ Ha
KOHTaKTHble napbl J1 1 J2 KOMOMHMPOBaAHHOIO MOAYNs), a AN Bxoda Ka-
Hana pacxoda — NacCUBHbIN (CHATbI MepPeMbIYKM Ha nnare KoMMyTauun ¢
KOHTaKTHbIX nap J1 v J2, J3 un J4, J5 n J6, J7 n J8, J9 1 J10, J11 n J12
COOTBETCTBEHHO), NMMBO HaobopOoT.

3HayeHre 4acToTbl, MHaMuupyemoe B Touke X, COOTBETCTBYHOLLEN
NPOBEPSEMOMY KaHany n3aMepeHus pacxoga, AomkHo 6biTb (500+10) IMu.
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NMPUNOXXEHUE J1. MapameTpbl TMNOBOM HACTPOMKU TENNOBbIYUC-
nutens

Tabnuua J1.1. MapameTpbl TUINOBOM HACTPOMWKMN TENJIOBbIYUCIINTENA

MapameTp Ne kaHana MHankauunsi B MEHIO

KaHanbl usmepeHus pacxoaa

KoadhpmumeHT npeobpa3oBaHnsa 4acToT-
HO-MMNyrbCcHoro Bxoga — 20 umn/n

1-6 Kp = 20,00 umn/n

KaHanbl uamepeHusi Temnepartypbl

HomuHanbHaa ctatucTnyeckan xapakre-
puctuka IMT - 50001 (Pt500) 1-6 Ro = 500,00 Om
W 100=1.3850 NT Pt500 W = 1,3850

Kananbl n3mMmepeHusa aasrneHus

MakcumanbsHoe nsmepsieMoe OaBneHne u na 1,60 Mna
1-6
AnanasoH paboTbl TOKOBOIO BbiXoAda 4-20 mA

Ona nmnynbcHbix BxogoB Ne1-Ne6 3agaetcs nacCUBHLIA PEXUM pa-
60Tbl NOCPEACTBOM 3aMbIKaHWUS MEPEMbIYKAMM KOHTaKTHbIX Nap  J1-J12.

Mocne HacTponkn kaHanbl Ne3-Ne6 namepeHus pacxoga, Temnepary-
pbl U AaBneHnst NporpaMmmHo oTknovatoTes: NMpeobpasoBaTtenu - - -.
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