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MNepeyeHb NPUHATLIX COKpaLLeHUH

h — 9HTanbnus (yaenbHoe TennocoaepxaHune) Boabl
hx — 9HTanbMMs XONno4HoM BoAbl HA UCTOYHMKE
AB — annapatHas Bepcus TENNOBbIYUCIUTENSA
ANl — annapaTHas HeMCrnpaBHOCTb BblYUCNUTENS

AUn — aHanoro-ungpoBoi npeobpasoBarernb
B — HacTpoeyHas 6a3a gaHHbIX
Bn — ©Onok ceTeBoro NUTaHus
BC — BOJOCYETYMK (pacxogomep)
BY — BHeLlHee YCTPONCTBO
rec — ropsiiee BogocHabxeHue
XKU —  KMOKOKPUCTaNNMYeCKuii MHOuKaTop
HC — HewTaTHasa cuTyaums
nB — nporpamMMHasl Bepcusi TENOBbIYMCIIUTENS
na — npeobpasoBaTenb AaBleHus
nK — MepCoHarsbHbIN KOMMbIOTEP
no — nporpammMmHoe obecrneveHune
P3 — PYKOBOACTBO MO 3KChnyatauum
B — TennoBow BBOA
Tp — TpybonpoBog
TC — TepmornpeobpasoBaTterb CONPOTUBIEHNS
XBC — XonopHoe BogoCcHabxeHue

OTaenbHble N3MEHEHWs], CBA3aHHbIE C coBeplleHCTBOBaHMEM TennoBbIvYNCIINTENA U
He BIndarLwne Ha MeTpoJyiorm4eckme XxapaktepucTtukun an6opa, MoryT ObITb He OoTpaxe-
Hbl B HAcToALWEeM pyKOBOACTBE MO 3KCcniyaTauunn.
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HacTtosiliee pykoBOACTBO npedHa3HayeHO Ans CneumanucToB, OCYLLECTBASIOLLMX
NPOEKTNPOBaHNE, MOHTaX, 06CNyXunBaHue, CYUTbIBAHWE NOKa3aHWn, KOHTPOSb paboTbl n
nosepky Tennosbluncnutensa TB7 (B aanbHenwem — TB7).

1 OnucaHue u pabota

1.1 HasHauyeHune

TB7 npegHasHaveH Ans U3MepeHnid U permcTpaummn napameTpoB NOToKa TEMNOHOCK-
Tensa (ropsyen 1 XoNoAHOW BOAbl) U KONMMYECTBa TEMMOBOW 3HEPTUM B 3aKPLITOW M/vnn
OTKPbITOW BOASAHBLIX CUCTEMaX TeNnocHabxXeHus.

TB7 obecneuvBaeT U3MepeHuss Mo ogHOMY Wnu AByM TennosbiM BBogam (TB1 u
TB2), npeacrtaeneHHeiMu Tpybonposogamu: nogatowmii (Tp1), obpatHbii (Tp2), MBC,
noanutku unn XBC (Tp3).

CyliecTByloLime MOAENN BbIYMCIIUTENS, OTIIMYAOTCHA YMCIIOM MOAKMYaeMblx Aat-
4nkoB. PyHKLMOHaNbHbIE BO3MOXHOCTU Moaenen TB7 npueeaeHsl B Tabnuvue 1.

Tabnuua 1

KonnyecTtBo noaknto4aemblx 4aTYNKOB JononHur.
Mopenb Tennosow BBof 1 Tennosown BBOA, 2 MUMMYTbCHbIN
BC TC na BC TC na BXOA,
TB7-01 3 2 — 1 — - 1
TB7-04.1 3 2 3 1 — — 1
TB7-03 3 3 — 3 3 — 1
TB7-04 3 3 3 3 3 2 1

YcnoBHble 0603HavYeHus:
BC — BogocyeTumk, TC — TepmonpeobpasoBaTernb CONPOTUBIEHNS,
MO — npeobpasoBaTent gaBneHus

B mogenax TB7-03 n TB7-04 ¢ nomoulbto TepmonpeobpasoBartenen Ha Bxogax X3
(X4) moxxHO no BbIGOPY M3MepATb TemnepaTtypbl: BoAbl B Tpy6onposoae 3 (t3), HapyxHo-
ro Bosgyxa (tHB) unu xonogHom Bogp! (tx).

[ononHMTENbHbIA UMMNYIbCHBIA BXOA4 MOXET OblTb UCNONBb30BaH B CHETHOM peEXMME
(n3mepeHne obbema Boabl, KONMYECTBA SMEKTPOIHEPTUN U T.M.), B PEXUME perncrpaTo-
pa BHELUHWX COObITUIA (CUrHanmM3aumsl) UM B PEXUME KOHTPOMS HanMyusi nuTaloLLero
HanpsKeHus.

TennoBblMUCINTEND UMEET NHTEPMEnChI:
— USB (Device);

— RS232;

— Ethernet unu RS485 (onunoHanbHO).
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1.2 TexHU4YeCKue XxapakTepuCcTUKn
1.2.1  [lodknroyaembie Oamyuku

Bopgocuyetumnku (BC). TennoBbliuMcnMTenb paccumTaH Ha paboTy ¢ BogocHeT4mMKamm
(pacxogomepamu), UMELLMMUN YUCOUMMYIbCHBIA BbIXOA C BeCOM nmnyrnbca ot 0,0001
£o 10000 nutpoB. BbixogHast uenb BC mMoxeT 6bITb: MACCUBHOW (F€PKOH UMK OTKPbITbI
konnekTtop), unu aktmsHon (TTJT, KMOIM u 1. n.).

YacTtoTa nmnynbcoB naccuBHon uenu BC — He Gonee 16 My npy anutenbLHOCTU co-
CTOSIHUSI «pa30MKHYTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHUM COMPOTUBIIEHME Lienu
DOMKHO 6bITb MeHee 3 kKOM npu HanpsikeHun meHee 0,5 B, «pa3oMkHyTomM» — Gonee
3 MOM unu Toke yTedkn meHee 1 MKA.

YacTtoTa umnynbcoB aktTuBHon uenu BC — He Gonee 1000 My npu AnvMTEnbHOCTU
Ka)kaoro coctosiHus BbixogHon uenn BC He meHee 0,5 mc. HanpsikeHne akTUBHOW Lie-
n1 BC: B cOCTOSIHMM BbICOKOTO ypoBHSA («H») — 2.4+5 B, B COCTOSIHUM HM3KOTO YpOBHSA
(«L») — £ 0,4 B. BbixogHoe conpoTtuBneHue Lenu He 6onee 10 kKOMm.

Tepmonpeo6pasoBatenu conpotuBneHust (TC). MNMpumeHsaoTca ogHoTunHble TC,
uverowme  xapaktepuctuky  100M, 5001 (W100=1,391 wnmu  koacpbduumeHT
a=0,00391 °C'1), Pt100, Pt500 (W100=1,385 nnu koadpuuneHt a=0,00385 °C_1).

MpeobpasosaTenn usdbiTouHoro aasneHua (MA). Vcnoneaytotca MO ¢ BbIXOA-
HbIM curHanom 4—20 MA 1 BEPXHUM NPeAenoM namepeHuin He 6onee 2,5 MlMa.

1.2.2 Usmepsiemble sennu4uHbl 8 cucmemax TB1 u TB2
Tabnuua 2
0O603H. HaumeHoBaHve [nanasoH u ea. uamepeH. [Mokasanus
G1...G3 [O61LemHbIn pacxos, 0—10°m°/y
®1...93 [MowHocTs no Tpy6am 0 —10° 'kan/y Tekylume
d® |MowHocTb No TENNOBOMY BBOAY 0 —10° Mkan/y
t1...t3 |Temnepatypa Boabl 0-180°C
P1...P3 |306biTO4HOE faBneHne 0-2,5Mla Tekywwe
dt PasHocTb Temnepatyp Bogpl t1 — t2 0-160°C v apxig-
— S Hble cpega-
tx TemnepaTypa xonogHow BoAbl 0-180°C Hne
ta TemnepaTypa Bo3gyxa MuHyc 50 — 130 °C
V1...V3 [O6bem Boab! 0-10°m’
M1...M3 |Macca Bogpl 8
— 0-10"T1
dM |Macca Bogpbl, 0TOGpaHHOM N3 CUCTEMbI
Qe WUtoroBble
) 7 n
Q(;f, TennoBasi aHeprus 0-10" Nkan ApXMBHbIE
BHP |Bpemsi HopmanbHol paboThl 0 — 5x10%uac
BOC |Bpems oTcyTCcTBUS CcyeTa
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1.2.3 [lMapamempbi apxueoe
TennoBbluncnuTens obecneynBaeT hopMNpoOBaHNE apXMBOB:

1) MHTepBanbHble apXxuBbl (YaCOBOW, CYTOYHbIN U MECAYHbIN) — CPeHUE 3Ha-
YeHus (TemnepaTypa, pa3HOCTb TemnepaTyp, AaBEeHNE) U HaKOMMEHHbIE 3Ha4YeHus (KO-
NMYECTBO TENNOBOW 3Heprumn, obbembl, Macchbl, BpeMs HOpMarnbHON paboTbl U Bpems
OTCYTCTBUS CYeTa) M3MEPSEMbIX BEMMYMH Ha COOTBETCTBYIOLWMNX MHTepBanax. O6bembl
apxmeoB: 1440 (60 cytok) — 4acoBbix 3anucen; 200 cyTouHbIX 3anucern n 60 MecsaYHbIX
3anvcen.

,D,OI'IOJ'IHVITeJ'IbHO B KaXXAoOM W3 MepeynCrieHHbIX apXMBOB PErncTtpupyroTca Kodbl U
BpemA [EeNCTBUSA HelTaTHbIX CVITyaLl,VIVI.

2) UToroBbIM apxvMB — 3Ha4YeHWs C HapacTalWWM MTOrOM (KONMYECTBO TEnnoBOW
3Heprum, o6bembl, Macchl, BpeMsi paboTbl) n3MepsieMblX BENUYUH CO BPEMEHW nocrnen-
Hero cbpoca apxmBa Ha koHel cyTok. O6bem ntorosoro apxusa 200 3anucen.

3) ApxuB gnarHocTuyeckom nHcdopmauum.
ApXuB COCTOMUT M3 3-X YacTen:
— ApxuB nsmeHenus bl — ukcaunsa nameHeHnn HAaCTPOEYHbIX NapamMeTPOB.

— ApXuB cOGbITUI — (hrKcaumsi cOpoca MHTepPBarbHbIX Y UTOFOBOrO apXUBOB, U3Me-
HeHus HacTpoek ¢ MK, paspelueHus/3anpeTa OCTyNa K HacTponkam.

— OmnarHoCTUYECKUN apxmB — rKCaUMs BKMHOYEHUS/OTKIIOYEHUS] CETEBOro nuTa-
HWS, TEXHOMOrMYECKNX COBBLITUI.

O6beMm apxvBa gmarHocTuyeckon nHdopmauum 765 sanncen.
IMpw BbInonHeHnn onepaumm CBPOC vHTepBasibHble U UTOrOBbIN apXVBbl O4ULLIAIOTCS.
C6poc apxmBa AMarHOCTUYECKON MHAOPMALM HEBO3MOXEH.

[Mpu OTKMIOYEHUN NMUTaHUS TENNOBLIYUCIMTENS BCE apXumBbl COXPAHAIOTCA B 3HEPro-
He3aBUCUMOW NaMATU B TeYEHMe Cpoka cryx6bl npubopa.

1.2.4  JkcnnyamayuoHHble XxapaKkmepucmuku
Pabouve ycnosus akcnnyaTtaumu:

TeMnepaTypa OKPYXaLLErO BOZAYXA ....ccevveeeeeerrnuneeeeeenns oT muHyc 10 go 50 °C.
aTMOCMEPHOro AaBMEHUS B OUANA30HE ........ccceeeeeeeeeeeeeeeenn, oT 84 po 106,7 kla;
OTHOCUTENbHAs BNaXHOCTb OKpyxatoLero Bodgyxa npu 35 °C ... 95 %.
HanpPsPKEHHOCTb BHELLUHEro MnepeMeHHOro MarHuTHoro nons yvactoton 50 L
L oT0)a 1= 1= TP PPUPPPPPPPPPPPRR 400 A/m.
Bnbpauumn yactoton (5-25) 'y n amnnMTygon cMeLLeHus 0o 0,1 mwm;
CTeneHb 3amTbl KOPMyca OT NPOHUKHOBEHMS MBI U BOOBI .......vvvveeeeeeiriieenannn. IP54.
[@BAPUTHBIE PABMEPDI «..c..eviieeiiiiieeiteee ettt 210x160x65 mm.
Macca He 6onee ... 0,9 kr.
Macca B TpPaHCMOPTHOM YMAKOBKE HE BOSEE .....cccceeiiiiiiiieeeeeeiiiieee e 2,5kr.

CPEAHMI CPOK CITYIKODBI .iveiiieieeeeeeiiiieteeeeeeeiieeeeeeseeineaeeeeeesessnssaeeeeeeseannsseeeas
YcTaHoBneHHasn 6e3oTkasHasi HapaboTka
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1.2.5 Memposo2uyeckue xapakmepucmuKku e pabo4ux ycroeusix

Tabnuua 3.
BenuuvHa [nana3oH | Mpegens! norpetHoctn’’| MorpeLHocTb
Konunuyectso TennoThl (Tennosomn 0—10" | * (0,5 + Atmin/At) % OTHOCHTENLHAS!
aHeprum), IOx (Mkan) + (0,1 +10/A@) % ¥
Macca TennoHocutens, T 0-10° +0,1% OTHOCUTESbHAaA
O6bem TennoHocuTens, M°
Konnuectso namepsiemoii cpeapl, | 0 — 10° +1en. mn.p. abcontoTHas
m> (T, KBT-4)
CpenHuii o6bemHbIin pacxod, M°/4 | 0 —10° +(0,01+1T) % OTHOCUTenNbLHas
TemnepaTtypa TennoHocutens, °C | 0 - 180
Tenane)pl)gTypa Bo3gyxa, °C -50 — +130 £0,1°C abconiotHas
PasHocTb Temnepartyp, °C 0-160 | (0,03 + 0,0006At) °C | abcontoTHas
M36biToMHOE Aasnenve, MlMa (KFC/CMZ) 0-25 +0,1% npueegeHHas
+0,01% OTHOCUTESNbHadA

TekyLee Bpemst

T = 8 — nepvoa nsMepeHns pacxoaa, C.

10 ¥ UHTEppECHOro BbIXOAa.

BEJINYMHOWN.

Atmin = 2 °C — MMHMMarbHaa n3aMepsieMasi pasHoCTb TemnepaTyp.
At — pa3HoCTb TeMnepaTyp BoAbl B ABYX TpyGonposoaax, °C.
A® — pa3HOCTb TEMMepPaTyp ropsiven 1 xonoaHomn Bogsl, °C.

1) MorpeLlHOCTM HOPMUPOBaHBI OT BXOAHbBIX Liene TENNOBbIYUCIUTENS A0 €ro NokasaHuii Ha Tab-

2) MorpelHOCTb HOPMMPOBaHa MpUW YCNOBUM 3MEPEHWSA Pa3HOCTM ABYX Temnepartyp.
3) MorpeluHoCcTb HOpMUPOBaHa NP YCIOBUK onpeaerieHnst pasHOCTM ABYX TeMnepaTyp, ofHa ux
KOTOpPbIX N3MepseTcs, a BTopas (TemnepaTypa XONOA4HON BOAbI) NMPUHSATA YCIOBHO MOCTOSAHHOW

MEXKNOBEPOUHBIN MHTEPBAM ...uvvieeeiiieeeiieee et e e ettt e s e e aib e e st e s e e e nnneeeeas
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1.3 dneKkTponuTaHue

OnekTponuTtaHve TB7 ocCyliecTBRAEeTCA OT BCTPOEHHOW NWUTMEBOW Gatapen C HOMM-
HanbHbIM HanpsbkeHnem 3,6 B vnu ot BHelwHero ceteBoro 65oka nNUTaHUsi C BbIXOAHBIM
HanpskeHnem 10-16 B n Tokom He meHee 100 MA.

Mpumeyanune [Npu NponagaHMmM BHELLHEFO MUTAHUS TENMOBLIYUCANTENb NEPEXOANT
Ha paboTy OT BCTPOEeHHOW BaTapen.

Mpu nogkntoveHum MK no nHtepdericy USB Beiumcnutens nutaetcs ot MK.
B TennosblMucnnTene MoryT ycraHaBnuBatbea 6atapen 3-x Tunopasviepos: AA, C n D.
B cnyyae aBTOHOMHOro NMTaHUs pekOMeHAyeTCcs ycTaHaBnmBaTb 6atapeto Tuna C.

Mpu 3akase TEMMOBLIMUCTINTENS C BHELUHUM UCTOYHUKOM NUTaHWUSA yCTaHaBMnvMBaeTCH
OaTapes AA, HE3aBNCMMO OT MOAENM.

Mpn ncnonb3oBaHMM yNbTPA3BYKOBLIX PACXOAOMEPOB C MUTAHWEM OT TEMMOBbIYUC-
nuTens pekomeHayeTcs npumeHaTb 6aTapeto Tuna D.

3aBNCMMOCTb BpeMeHN paboTbl TEMMOBLIMUCIIUTENSA OT YaCTOThl BXOQHOrO curHana
npencraeneHa Ha puc. 1.1.

g 12 TB7-01, TB-04.1 [
S 1 TB7-03, TB7-04
s 10 HH
2 9
5 g ———
© 7 batapes C | : \
(=%
g s f
4 TB7-01, TB-04.1 | 111
3 P Sl TB7-03, TB7-04
2
1 Batapesa AA
0.1 1 10

YacroTta 1 kanana, 'y

Puc. 1.1 — Pecypc 6atapeu

MpumeyaHue Pecypc 6aTapeun paccymTaH U3 yCrnoBusX:
¢ TeMmnepatypa okpyxatowiero sosgyxa 0 — 25 °C,
+ BpeMs paboTbl o nHTepdency (kpome USB) oo 3 yacos B mecs,.
¢ BpeMs paboTbl MHAMKaTOpa A0 3 YacoB B MecsL,.

Ecnun peanbHble ycrnoBusa akcnnyaTaumyM OTNMYAKOTCS OT YKasaHHbIX Bbllle, TO pac-
YeTHbIN pecypc paboTbl 6aTapeun ymeHbLIaeTCs.

Bbluncnvtens koHTponupyeT paspsg 6atapen nutaHuss u pecypc Gatapeu. [Mpu
CHWKEeHUN HanpsbkeHns nutaHua o 3,15 B Ha akpaH BbiBoauTCS npeaynpexaeHune LB.

B cnyyae nosieneHus npusHakoB paspsga G6atapeu (LB) oTknovaeTcs nogceeTka
WHAMKaTopa 1 yBENUYMBAETCH LMK n3amepeHus Temnepatypbl go 600 c.

HopmanbHoe dyHKkumoHupoBaHne TB7 obecneuvBaeTcs 40 2-x Hedenb Nocre akTu-
BM3aLUKN Mpu3Haka pas3psaa 6atapen. ApXMBbI U HAKOMIIEHHbIE UTOTMN COXPAaHSAIOTCH U
npu NonHom paspsae 6arapewu.

BHUMAHMUE! Pa6ota agantepoB Ethernet nnn RS-485 Bo3MOXHa TONbKO Mpu nog-
KIto4YeHHOM ceTeBOM Oroke nuTaHus.
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1.4 3aLI.WITa OT HECAaHKUMOHUPOBAaHHOIO BMeLWlaTenbCcTBa

[na npepoTtepalleHns HeCaHKLUMOHMPOBAHHOIO BMellaTenbcTea B paboty TB7 cy-
LLIECTBYIOT CrnieayloLme ypOBHU 3aLUUThI.

3awmra oT U3MEeHeHUss KanubpoBOYHbIX K03¢hdULMEHTOB U OT BHECEHUS U3-

MEHEHUW B 3NMEKTPOHHbLIA MOoAyMb BbINOMHAETCA HAHECEHNEM OTTUCKA Krnerma nose-
putens (puc. 1.2).

1. Mnomb6a rocnoseputensi
2. NMnom6a nHcnekTopa
cHabxatoLLen opraHusauum

Puc. 1.2 — MecTta nnombrpoBaHus BblYMCAMTENS

N3ameHeHre kannbpoBoYHbIX KO3 UUNEHTOB C knaBmuaTtypbl u no nHtepdency HE-
BO3MOXHO.

KoHmponbHas cymma kanu6poeok (KCK), noctynHa ans npocMoTpa Ha aKpaHe
Tennosbliumcnutens (meHto CEPBUC-UH. o npubope) (cm. puc.3.9).

3awmrTa HacTpoeYHbIX napameTpoB obecrneyvBaeTca NNomMOON MHCNekTopa Ten-
nocHabxatoLen opraHnsaumm (puc. 1.2).

OTknioyeHve 3awWwnTbl Ha W3MEHEHWe HAaCTPOEYHbIX MapamMeTPOB BbIMOMHAETCS
Ha)xaTeM Ha KHOMKy JocTyna.

3awuTa yctaHaBnmMBaeTcs:
— NpW NOBTOPHOM HaXaTuW KHOMKW J0CTyna
— NO ncteyeHnn 60 MMHYT C NEPBOrO HaXaTUs KHOMKWN AOCTYNa.

[Mocne aToro Bce NonbITKM M3BMEHEHUS HACTPOEYHbIX NapaMeTpoB NUTHOPUPYHOTCA.

[ns onepaTMBHOIO KOHTPONSA M3MEHEHWSA HACTPOEK TeNnroBbIYMCINTENSA NpefHasHa-
YeHa KOHMpPOJsIbHasi CyMMa HacmpoeYHbIX napamMmempos, KoTopas oTobpaxaeTcsa Ha
akpaHe TennosblumcnnTens (MeHo CEPBUC-UHG. o npubope) (cm. puc.3.9).

3awumTta BcTpoeHHoro MO oT HeCaHKLMOHUPOBAHHOIO BMeLLaTeNbLCTBA.

[nsi onepaTnBHOroO BhbISBNEHUS (hakTa M3MeHeHus BCTpoeHHoro MO TennoBbivmcnu-
Tensa npefHasHadeHa KoHmMposnbHas cymma [10. KoHTponbHas cymma [ocTynHa Ans
npocmMoTpa Ha akpaHe Tennosbluncnutens (meHio CEPBUC-UHD. o npubope).

ApxuB anarHoctuyeckon nHcdopmauum.

C uernblo KOHTPOMSA 3a M3MEHEHWSMW HacTpoek U paboToCNOCOBHOCTBIO TEMMOBbI-
yucnuTens nMmeetcs 3 HecTupaeMbix apxusa cobbiTui (ApxuB usmeHenuns b1, Apxus
cobbiTuin, inarHoctuyecknii apxme). Ob6bem apxmBa AnarHoCTM4eckon nHeopmaumm 765
3anucen.

B apxuBax ¢ukcupyloTca OeicTBUA Nonb3oBaTenei Nno U3MeHeHU HacTPOEYHbIX
napameTpoB, NEPEKYEHNI0 HacTpoeyHblX 6a3 AaHHbIX, MPUMEHEHWIO TeXHomnornye-
CKUX pexunmoB (nosepka, kannbposka), copoc apxmea.
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1.5 Be3onacHocTb aKcnnyaTauum
TB7 He obnapaeT aktopamu, MMEKLUMUN OMACHbIA XapakTep npu paboTte ¢ HUM.

Mpu akcnnyatauum n ncnbiTaHuax TB7 gormkHbl cobnopatbes «lpaBuna TexHude-
CKOW 3KCnnyaTauum 3nekTpoycTaHOBOK noTpebutenein», «Mpasuna TexHukun 6e3onacHo-
CTU nNpu  3KChnyaTauum  SMEeKTPOYCTaHOBOK  notpebutenein» u  TpeboBaHus
FOCT 12.2.007.0.

O6wue TpeboBaHusa 6esonacHocTy npu ucnbiTaHusax no FTOCT 12.3.019.
2 YctpoucTtBo u paboTa

21 CBefeHNA 0 KOHCTPYKLMU

Kopnyc TennoBbluncnutens TB7 cocTouT M3 ABYyX YacTen: NpubOPHOro N MOHTaXXHO-
ro OTCEKOB.

BHyTpU NpuGOpHOro oTceka pacnonoXeH MUKPOMPOLIECCOPHbIN Moaynb, obecneyn-
BawoLWmii npuem, o6paboTKy M perncTpaumio AaHHbIX OT NepBUYHbLIX AATYMKOB. B Bepx-
Heit YacTu NpUBGOPHOro OTCeKa HaXOAATCS MHAMKATOP M KnaBuaTypa.

Mocne noeepku TB7 npubopHbI oTcek nnombupyeTtcs noseputenem. Mecta nnom-
6upoBaHusi NnokasaHbl Ha puc. 1.2.

BHewHwi Bug TB7 npeacrtaBneH Ha pucyHke 2.1.

WNHauKaTop CeTeBoro NUTaHusa 3aBOACKOW HOMep
"\ Knasuatypa

Cnot ans SD-kapTbl
Pa3vem uHTepdeiica USB

MecTto nnomMbupoBaHus
ﬁ nHcnektopom TCO

& Kpbiwka MOHTaxHoro
oTceka

MHaukaTop

Pa3tem uHTepdeiica RS232

KabeneHble

. BBOAbI
Pasbem uHTepdeiica
Ethernet/RS485 (no 3akasy)

Puc. 2.1 — BHewHun Bng TB7

MoHTaxHbIN OoTCcek (pucC. 2.2) COOepXWUT BXOAHble pa3bembl, NUTUEBYD GaTtapeto,
KHOMKY AOCTyMNa K HacTpOeYHblM napameTpam, pasbeM Ansl MOAKMOYEHUS BHELUHEro
nUTaHuns, pasbem MHTEpPdENCOB.

KabenbHble BBOAbI (pe3VIHOBbIe MaH)KeTbI) YyCTaHaBINBAKOTCA Ha KPbILLKE MOHTa)XXHO-
ro otceka. KonmyectBo kabernbHbIX BBOAOB MOXET ObITb yBenn4yeHo ao 7.

BHYTpU MOHTa)xHOro oTceka ycTaHaBnMBarTCs nnaTbl MHTepdenca. Mo ymonyaHuio
TB7 noctaensieTtcs ¢ uHtepdericom USB n RS232. Mo otaensHOMY 3aka3y MOXeT ObITb
yCcTaHoBneH agantep uHtepderica Ethernet unn RS485.
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Cnot ana SD-kapTbl WHTepdeic USB
KHonka goctyna Pasbvemsbl gns Pazbem ans Pasbvem ans
K HAcTpPOeYHbIM NOAKNOYEHUA NOAKNOYEHWUS NOAKNIOYEHNS
napameTpam BHELWHWX uenei baTtapeM  BHELWH.NWUTaHK BaTapes

KHonka TonbkKo Ha
nnare Ethernet >0

A — !
MNnata uHTepdeiica Pazbem DBSM 7 MecTo ycTaHOoBKM
Ethernet unu RS485 nHTepdeica RS232 nnombel rocnoseputens
(no zakasy)

Puc. 2.2 — Bua Ha MOHTaXHbIA OTCEK NPU CHATON KpblLLKe
Mapk1poBka mogenu pacnonaratoTcs Ha 3aAHeln YacTu Koprnyca BblYMcnmTens.
2.2 WupukaTop u KnaBuartypa

TennosbluncnUTENb NMEET 4-X CTPOYHbIN XUAKOKpUCTannmyeckun uHamkatop (PKKU)
C NOACBETKOWN.

Mpy aBTOHOMHOM MUTaHUW NHANKATOP racHeT cnycT4 20 c nocne nocnegHero Haxa-
TUA Ha KHOMKW.

MNpumeuaHune [lpy NOBTOPHOM HaXKaTUK Ha MOBYH KHOMKY Ha MHOMKATOpe OTobpakaeTcs
MYHKT MEHI0, KOTOPLIV GbiN BbIGPaH Ha MOMEHT ralleHust MHavKaTopa.

OT06paxeHne nHpopMaummn Ha MHAMKaTOpe NPeACcTaBneHo Ha puc. 2.3.
HeT cuMBOoNna - OCTYN 3aKpbIT
Texywue gata v epems == 02.02.11 01:07:04( O )e="A" - nocTyn paspewen

E E

TEKYLWW "n"-
BbIGPaHHBIA NYHKT MEHIO mmp Em]ﬁ M pexum nosepiy
APX

"LB" - pazpsa 6aTtapeu
Puc. 2.3 — OtobpaxeHue nHopmaumm Ha nHgmkaTtope

THN HEWTATHOM CUTYauum
B npaBom BepxHeM yrny akpaHa oTobpaxaeTcs pexvuM TennoBbluMcnuTens (4ocTyn
K HacTpoeyHbIM napameTpam (), nosepka (M), pa3pag 6atapeun(LB)).

B npaBoM HUXHeM yrny akpaHa oTobpaxaeTcsl NPU3HaK HaNMMYus HELUTATHbIX CUTYya-
UM npyu usmepeHun napametpoB (HC), annapaTtHble HEUCMPABHOCTU, BbISIBNEHHbIE B
xopae camoamarHocTuku (Al) n cpabaTtbiBaHMe aaTynka curHanusauum (AL).

KnaamaTypa COCTOMUT U3 6 knaeumw. HasHayeHne KnaBuLL:

@ @ @ @— BbIBGOP MYyHKTa MEHIO 1 N3MEHEHME 3HaYeHNs napameTpa;

Be0) — Bxop B BBIGPAHHLIN NYHKT 1 (OMKCALMS 3HAYEHUS! UMW NPOLEAYPLI;

— BO3BpaT Ha NpeablayLLni YpOBEHb MEHIO.
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2.3 MpwHuun opraHMsaummu TennoBbix BBoaos (TB)

Mopknioyaemble K TENNOBLIYUCAUTENO AaTYUKM UMEIOT XKECTKYIO NPUBA3KY K HOMEpPY
TB (TB1 unn TB2) n Tuny Tpybonposoaa. MakcumanbHoe YMcno noakmnoyaembelx gaTym-
KOB B 3aBMCMMOCTM OT mogaenu TB7 npuBegeHo B Tabnuue 1.

HasHauveHne TpybonpoBoaoB:
Tpybonposog Tp1 — nogatowumin, Tpybonposog Tp2 — obpaTHbIN.
Tpy6onposog Tp3 B 3aBUCMMOCTHM OT 3Ha4YeHUst napameTpa KT3 ncnonbayeTtcs:

— KT3=3 — gns pacyeta TennoBou aHeprun (kaHan MBC nnu nognuTkm);
— KT3=2 — onsa nsmepeHns u permctpauum Temneparypbi;
— KT3=1 — gns y4yeTa o6bema Boabl (KaHan XonogHON Unv NUTLEBON BOAbI).

Mpu yctaHoBke napameTtpa KT3=0 Tpy6onposoa Tp3 13 pacyeToB v MHAMKALMN UC-
KrnovaeTcs.

24 CTpykTypa 6a3 AaHHbIX HACTPOEYHbIX NapamMmeTpoB

HacTtpoeyHble napameTpbl, Heobxoaumble Ans HOpMaribHOro (byHKLI,VIOHVIpOBaHVIﬂ
TEeNNOBbIYNCITIUTENA XPAHATCA B 6asax gaHHbIX.

B TB7 nmeeTtcsa ogHa nnu aee 6a3bl gaHHbix (b1 n BO2). Mpu HeobxogumocTtn B2
MOXHO MCKITHYaThb.

Kaxpas n3 6a3 gaHHbIx cogepxuTt 3 rpynnbl HACTPOEYHbIX NapameTpoB:

e CuctemHble NnapameTpbl — NapaMeTphbl, onpeaenstowme paboty TB7 B uenom.

o OO6wme napameTpbl no TB — napameTphbl, onpegenstoLLme anropuTm pacyeTa
TENnnoBOWN 3HEeprnm, cnocobbl KOHTPONA YacoBoro Tenna, 6anaHca Macc u Temne-
paTyp B Kaxaom u3 TB.

o [lapameTpbl Tpy6onpoBoaos — napameTpbl nogknovaemsix BC v M, goro-
BOPHbIE 3HAa4YeHUs 1 cnocobbl KOHTPONSA YacoBOro obbema no kaxagomy us Tp.

B kaxabln KOHKPETHbIN MOMEHT aKkTUBHOW siBNAeTCca oaHa u3 b[.

Uncno goctynHbix B (oaHa vnu gBe) M cnocob MX NepeknioyeHust 3agarTcs npu
HacTpoVike TennoBbIYUCMNTENS.

Mpu ncnone3osanHum AByx B} nx cmeHa BO3MOXHa Tpems cnocobamu:
e C Knaematypbl:

" 3anpeLleHo;

" MPU OTKITFOYEHHOW 3aLUmTE;

= [IpK BKIKOYEHHON 3aluuTe Mo naporsto.
e yaaneHHo no komaHge c NK:

= 3anpeLleHo;

= [Ipu BKIOYEHHON 3aluuTe Mo naporsto.

e aBTOMATM4YECKM B 3apaHee yCTaHOBMeHHoe BpeMs. [1py HacTporike TEMNOBbIYUC-
nutens cMeHa akTueHow B[] 3apatotca gatel nepekntodequnsa B (BO1->b02 n
BO2->BAO1).

Homep aktmBHol B[] otobpaxkaeTcs Ha akpaHe B meHio CEPBUC-Aktue.B[.

MapameTpbl, 3anucaHHbIe B B[], 4OCTYNHbLI ANS NpocMoTpa Ha akpaHe TB7 HesaBu-
CMMO OT YCTaHOBIIEHHOIO YPOBHS AOCTYMa K HACTPOEYHbLIM NapamMeTpam.
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2.5 OpraHusauusa MeH

[ns npocmoTpa u3MepseMbIX napameTpoB TennonotpebneHns, a Takke napamet-
poB B[] npumeHseTcs MHOroypoBHEBas CUCTEMA MEHIO.

CTpyKTypa MeHto nokasaHa Ha puc. 2.4.
YpoBeHb nonb3oeatens —————p  [g—— CepBUCHbLII YpOBEHE — ]

Tekywue Ntoru ApxuBbl |¢»| CepBuc || HacTpoiku
TB1 TB1 Yacosoil F Mudch. o npubope CHUCTEMHBIE
TB2 TB2 CyToMHBIRA F KoMmMyHuKauum BAa1
Hon. umn. exoa Oon. umn. exon MecauHbIi F Hanaaka BA2
MToroBbli - 3nepronotpeGnenne | OOMN. MMN. BXOAQ
Apxue uamen. B | Ann. Heuwcnpasxoctu = YMNPABN. BA2
Apxue cobbITHiA - AkTueHan B
Ouardoct. apxuwe | Tun Garapen
OTobBpaxeHie NyHKTOB - Hanp. 6arapen
A
OTKNIOYEHHON 3awuTe MNOBEPKA

Puc. 2.4 — CTpykTypa MEHIO TENNOBLIYMCIINTENS
C uenbto yaobcTea HaBuraumm no MeHIo CyLLECTBYET Ba YPOBHS:
e YpoBeHb Mosnb3oBaTens;
e CepBUCHbIN YPOBEHB.

YpoBeHb nonb3oBaTtens npegHasHayeH Ans NpoCMOTpa TeKyLUMX, UTOroBbIX U ap-
XMBHBIX n3Mepsiemblx napameTtpos no TB1, TB2 n gon. umnynscHoMy BXoay.

CepBUCHbIN YPOBEHb MO3BONSAET NpPOCMaTpuBaTh (M3MEHATb) HAacTpoeYHbIe napa-
meTpbl Tennosblumcnutens (HACTPOWKW), ycTaHaenmeaTh napameTpbl MHTepdeiicos
(KOMMYHUKALWW), koHTponupoBaTb BbIXOAHbIE 3Ha4YeHWs MEepPBUYHbLIX OaTyYMKOB
(HAITAOKA), aktnBusmposatb pexum nosepku (MOBEPKA) 1 BbINonHATL cOpoc apxmBoB
n ntorosbix nokasaHun (CBPOC APXNBA).

Ha cepBuCHOM ypoBHe BbINonHsieTcst cMeHa 6a3 faHHbIx (B).

MpumeyaHue VI3MeHeHNE HACTPOEYHbIX MAPaMeTPOB, aKTUBU3ALMS PEXMMA MOBEPKU
unu copoc apxmeoB Bo3moxHbl TOJIbKO npu oTkntoueHHon 3awmTe!

BkntoyeHne cepBUCHOTO YPOBHS OCYLLECTBMASETCA NyTEM HaxaTus U yaepXaHus
kHonkn MEHHKO Ha Bpemsi He MeHee 8 c.

OTKMOYEeHNE CEPBUCHOTO YPOBHSI BbIMOMHAETCA MyTEM MOBTOPHOIO HaxaTusi U
yoepxaHusa kHornkvu MEHKO Ha Bpemsi He MeHee 8 ¢ wnu aBTOMaTM4eckn yepes 1 yac
nocrne BXo4a B CEPBUCHbIN YPOBEHb.
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2.6 HactpoeuyHble napameTpbl

B paHHOM

pasgene npuBedeH MOMHbIN NepeyeHb MNapamMeTpoB, XPAHALUMXCS B

HaCTPOEYHbIX 0asax AaHHbIX TENMOBbIYUCNINTENS.

3HayeHus, BblAeNEHHbIE LIBETOM, YCTAHOBIEHbI MO YMOMYaHUIO NPU BbIMYCKE.
CUCTEMA
WOEHTUDY- CeTt.agpec |CeTteBol agpec: Qv255
Koa.opr. Kog opraHusauuun: 9 cMMBOnoB
KALUA -
DoroBop Howmep goroeopa: 9 cMMBOIOB
Oata YcTaHoBKa TeKyLlen aatbl
Bpemsa YcTaHoBKa TEKYLLEro BpEMEHH
HACTP. OATbI/ ABTOMaTUYECKMI NEPEBO/ YACOB Ha NETHee/3nMHee
BPEMEHM Bpems: — HeT nepesopaa; Bkn — ectb nepesog. Me-
MepeBop yac.
pEeBOZ, BbINOMHAETCA B 2 Yaca HOYM NOCneaHero Bockpe-
ceHbs MapTa (okTa6ps) Ha 1 vac Bnepep (Has3an)
Yac otyeta |Yacortueta 0 +

OaTa oT4yeTa

OTtyeTHble cyTkn Mecsiua: 1+31. MNpwu 3HayeHun paBHOM 31 OTYETHbIE
CyTKv coBMaaloT C KaneHgapHbIM MecsiLleM

Cuctema egu

EOMHMLBI n3MepeHunin Q n P: — 'kan v krc/cm?; CU — IOk 1 MMa

HUL,
Tepmonpeo6p. | Xapaktepuctvka TC: (LN, 500M; Pt100; Pt500
gorn. uMmn. Bxon
Vcnonb3oBaHue gon. MMMNyrbCHOro Bxoaa: m — He 1Cnonb3yeTcs;
Ucnonb3. | KOHTp.ceTu — KOHTPOSb HAMNpPsKEHUS CeTu;
CuyeT uMnN. — cyeT umnynbcoB; CUrHan-us — BXoA CUrHannsaumm.
Bec. umn. |Bec nmnynbca 0+9999,9999, n/wmn (BT:4/umn) 3 .
OMmin MwuHMManbHOe YacoBoe 3Ha4YeHMe napameTpa HafeHnA AencTen-
Mmax MakcmumarnbHOoe YacoBOe 3HaYeHne napameTpa TETBHBI TIPY HA3HAHE-
A p p HUM «CyeT.MmMn.»
En. uam EguHnubl usmepenus: m3, kBt-4
YpoBeHb YpoBeHb: HP — HopmarnbHO pasoMKHYTbI; 3HaueHus AeiicTBY-
H3 — HopManbHO 3aMKHYTbIN TernbHbl NpY Ha3Have-
T noatB. |Bpems noarBepxaexus cpabatbiBanus (0,5+9,9 c) HUM «CurHan-ns»
YNPABJIEHUE B2
Vicn. B2 Wcnonb3osanue 502: [Jfa] — 602 He ucnonbayetca (Tonbko 501); Aa —
' B2 ncnonbaytotca 641 v 62
BO1<>B[2 Cnocob nepekntoveHuns B Bpy4Hyro — nepekntoveHne B ¢ knasmaTypbl
unu ¢ K, ABTO. No gate — aBTomaT4eckoe nepekntoydeHve b1 no gare
YnpasneHune cmeHon B[] ¢ knaBmatypbl:
— 3anpert — cmeHa B[] 3anpelueHa;
C knaBwuart. |— C naponem — cMeHa B[] no naponto npu yctaHoB- 5
INeHHOM 3alLuTe, 3HaueHus nencTeun-
— C poctynom — cmeHa B[l Tonbko Npu CHATOM 3awmTe ng::;'gup:' <H>a53 Eg'
YnpasneHnne cmeHon B ¢ MNK: «BpyuHyo»
— 3anpeT — cmeHa B[] 3anpelueHa;
C K
— C naponem — cmeHa B[] Bo3moHa no naposnto npu
YCTaHOBMEHHON 3aluuTe
3Ha4deHuns oencTeu-
BO1c [ata nepexoga b2—>b/1 TEnbH NPK HadHa-
yeHuu bA1<>b2
BO2 c [aTa nepexoga b1—>b[2 «ABTO.NO AaTe»
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MapameTpbl HacTponku TB1 u TB2

OBLUUE

Ccu

Cxema nsmepenus: 0 + 14. lNMpu CU=0 — TB He ncnonb3yetcs

KT3 — KoHdurypaums Tpybonposoga 3. KT3=: 0 — HeT namepeHui B Tp-ge

KT3 31 . .
OPT ; 1 — namepenue Tonbko V3; 2 — namepeHune Tonbko t3; 3 — ogHOBpeEMEH-
Hoe namepenve V3 n t3. ®PT — hopmyna pacyeta Tenna 0 + 8.
KouTp.t KoHTponb TekylLmx Temnepatyp: — KOHTPOIb BLIXOAA 3a AMaNasoH
" |msmepenuin n octaHoB cyeTa; C noacT. — KOHTporb 1 pacdeT Q n M no tgor
KoHTponb pasHocTu TemnepaTyp dt=(t1-t2): Be3 noAcT. — KOHTPOMb U Npo-
KoHTp.dt |nomkeHue cueta; C noACT. — KOHTPOSb U CHET C NOACTAHOBKOMN,
CueT OTM. — KOHTPOIb M OCTaHOB c4YeTa.
dtmin* MuvHumanbHas pasHocTb TeMnepatyp. Beibupaetcs 2 unm 3 °C
Mcnonb3oBaHune TemnepaTypbl XornogHow Boabl (ix): HeT — tx He ncnonb3y-
Ucn.tx |eTtca (hx=0), AoroB.. — ncnoneayetcs txa; NU3m. Ha X3(X4) — nameperue tx
Ha Bxoge X3(X4)
txa [oroBopHas TemnepaTypa xonogHon Bogbl: 0 + 99, °C
Pxn HorosopHoe abcontoTHOe AaBneHue xonoaHom Boabl: 1 + 25, krc/cm
KoHTponb Yacosoro Tenna Q12 Ha oTpyuatenbHoe 3HaveHne: HeT. — HeT KoH-
KoHTp.Q |Tpons; Bes noacT. — eCTb KOHTPOIb; — KOHTPOIb 1 MpHcBoeHNe 0
cnaraembiM Q12. C4eT OTM. — KOHTPOIb 1 OCTaHOB cYeTa
KoHTponb pasHocTn Yacosbix Mmacc dM=(M1-M2): HeT. — HeT koHTpons; Bes
nopct.1 — koHTponb dM<(— HB); Be3 noacT.2 - KOHTPOIb | dM | >HB; C noacT.1
KoHTp.dM |- koHTponb dM<(— HB) n npuceoenre M1 n M2 cpegHero 3HayeHus M1 n M2
(Mcp); C noacr.2 — koHTpons | dM| >HBE 1 npucsoenne M1 1 M2 3HayeHus Mcp
Jonyctumas BenuumuHa Hebanarca macc: HB=10 dMmax (M1+M2)
dMmax | YcTaBka Ha HebanaHc Yacoson macchl: 0 + 4 % ot (M1+M2)
" M3mepeHne TemnepaTypbl BO3ayxa: — He n3mepaTb; U3m. — nsme-
cn.tHe
peHne Ha X3 nnn X4
Ucn.Qre* WNcnonb3osaHve QTB: — pacyet QtB B TB; HeT — pacyet QTB oTknt0-

yeH; Cymma — Qcymm=+QtB; PasHocTb — Qcymm= —QT1B

MapameTpbl No Tpyb6onpoBogam TP1, TP2 u TP3

Tun BC | Tun BogocyeTyunka: MexaH. - MexaHU4eCKUi; Em - QNEKTPOHHbIN
Bec umn. | Bec nvnynbca Bogocyetymnka: 0+9999,9999, nutp
KoHTpornb Hannumsa anektpocetu/paboTocnocobHocTn BC: [:E — HET KOHTPOJS;
KoHTp. BC |CeTb 061, — KOHTpOrb 06Lel cety nutannsa BC; MnamBmna.«PC» — nokaHarnb-
HbIlA KOHTpOnb paboTocnocobHocTn pacxogomepos «[utepdnoy PC»
KoHTponb yacoBoro o6bema: [:E — HeT koHTpons; be3 noAcT. — KOHTpOIb
V>Vmax n 0<V<Vmin; C nopcT. — koHTponb V>Vmax n 0<V<Vmin n npuceoe-
KoHTp.V Hue nokasaHuam V=Vgor npu V>Vmax, 0<V<Vmin npu 0<V<Vmin n 0 npu V=0;
C nopacr. u KoHTp.U — Toxe, 4yto «C noact.» v npu KoHtp.BC#HeT npuceoeHne
nokasanunam V=Vgor npy oTCyTCTBUMM HanpsbkeHusi ceT; CYeT OTMeHeH — To-
e, 4To «be3 noacT.», n octaHoBka cH4eTa no Q u M
Vmax BepxHsis ycTaBka Ha YacoBon o6beM: 0 + 99999,9; m°
Vmin HwxHasa ycTaBka Ha YacoBor o6bem: 0 + 99999,9; m°
Voor | JorosopHoii yacosoi o6bem: 0 + 99999,9; m°
toor [oroBopHas Temnepatypa B Tpybonposoge: 0 + 175, °C
Poor HoroBopHoe abcontoTHoe gaBnexve B Tpybonposoge: 1 + 25, Kkrc/cm®
Datumk P | Hannune gatyvka gaBneHus: [:E — HeT gaTtyuka; Ectb — ecTb gatumnk
PB BepxHuii npegen ananasoHa nsamepeHun gardmka: 1 + 25, krc/om’
Pn Monpaska Ha BbICOTY BOASHOrO cTonba B MMMyrbcHoi Tpybke: £[i] + 9,99 m

* — ons TB7 Bbinycka ¢ Hosiops 2017 r;

*%

— Tonbko anst Bepcum MO He Hke 2.00
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2.7 CxeMbl n3mepeHum B cuctemax TB1 n TB2

Cxema namepeHuii |9 [Ele=|ai| o
-
(CW) g5 s|is|s dM Q12 Qr QTB
OTKpbIThIE CVICTeMbI
Kl (M1-M2)  [M1-(h1-h2)+dM:(h2-hx)"] HeT
Pt VLt cn=1 3 £ (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"|  ker
L ? vs p3g (1] o 9| T [ (M1-M2) [M1-(h1-h2)+dM-(h2-hx)"| dM-(h3-hx) | &
P2 412 vz[[]]-@ﬁ» 3|z (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"| dM-(h3-hx) | O
L NER 2 M3 M1-(h1-h2)+dM-(h2-hx)| M3 (h3-hx)
3 2 M3 M2:(h1-h2)+dM-(h1-hx)| M3 (h3-hx)
lPlz\/l,tl Cn=2 E 1] . (M1-M2) [M1-(h1-h2)+dM-(h2-hx)"|  Her o
P2e2 vz[[]]—P- S8 2| | (M1-M2) [M2:(h1-h2)+dM:(h1-hx)" HeT c
O =&
T 55 5 1]>]>] 2] M1-M2) [MT-(h1-h2p+dM-(h2-h)"] M3-(h3-hx) & 8
*—@L _______________ — |3 S| (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"| M3-(h3-hx) |C C
P1 gt1 Cn=3 (h1- (hO] .(h3-
e = Pm , 1 % NS M3 M1-(h1-h2}+M3-(h2-hx) | M3-(h3-hx) |
L? &S| o S
1779 VZ[[]] Q=5 3|27 M3 |M2(h1-h2)+M3-(h1-hx)| M3-(h3-hx)
PNt [C=4] ] 1 A |(M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT
N Vz[[]] 3 | =¥ 2 |(M1-M2)+M3| M2-(h1-h2)+dM-(h1-hx) HeT ~
L ? v3 P s 1|5 |S| 2 |M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT o
3 2 [(M1-M2)+M3| M2:(h1-h2)+dM-(h1-hx) HeT
3aKprTbIe cuncrtTembl
(PN gt cri=5]| 1 ] M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h2-hx)
3|8 M3 M2:(h1-h2)+M3-(h1-hx) | M3:(h2-hx) | o
P2 ?t2 V2 i —
L V3 P 5 11552 M3 M1-(h1-h2)+M3-(h2-hx) | M3:(h3-hx) | ©
3 g M3 (h1 h2)+M3-(h1-hx) M3:(h3-hx)
<0 HeT 1-(h1-h2) HeT
[PV gt cn=6 =[] & [_(M1-M2) (h1 h2)+dM-(h2-hx)” HeT ~
gi T HeT 2:(h1-h2) HeT ¢]
P22, 2 MEIRR (M1-M2) (h1 h2)+dM-(h1-hx)” HeT
> A o]s|g HeT 1-(h1-h2) M3-(h3-hx) [ 8
N N3 gt3 N R (M1-M2) (h1 h2)+dM-(h2-hx)” M3-(h3-hx) | G
TN Q— 2] Q[ wer 2-(h1-h2) M3-(h3hx) | &
3 (M1-M2)  [M2-(h1- h2)+dM-(h1-hx)” M3-(h3-hx) | O
P1_V1 gtl — -
L)t n=7 Elo 8| wer M1-(h1-h2) HeT =
P2 ot2 [[]] o | =
Tl o
r'_J:__? ________________ S| T + o
T3 V3 ot3! Q N o
L O t3]0 oy HeT M1-(h1-h2) M3:(h3-hx) 56
(A { >
Lt cn=8 < - ~
e S 2 Q HeT M2:(h1-h2) HeT S
Pz?tz V2 Py 5 X
I , TS )
W §V3 332 & HeT M2:(h1-h2) M3-(h3-hx) g g
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Cxema nameperHnn |0 | fai|om
o
(CW) |§ -y s|is|sS dM Q12 Qr QT
TynukoBbie CUCTE MbI
P VI ati CnN=9 04 & HeT M1-(h1-hx) HeT o~
Lt — a5 | [ wer M1-(h1-hx) HeT o
- S U3 o | T -
Ll - > <3 &R
pt— & T34 HeT M1-(h1-hx M3-(h3-hx) [& 2
_____________________ & (h1-hx) (3 S &
P2 V2 12 C=10 0|5 . HeT M2-(h2-hx) HeT N
O -—
%?—* 1155 ({\ll * HeT M2-(h2-hx) HET o
TIP'3 ___________ V3 _}53_: < 2 ¥ o
“’—@—’“w M2:(h2-h M3-(h3-hx) | &
_____________________ 1315 @ HeT ( X) 3:(h3-hx) 56
LPLVI gt Ch=11]lo |6 . HeT M1-(h1-hx)+M2:(h2-hx) HeT ~
— | AN| I
,f2©"2 - 11e|2S HeT  [M1-(h1-hx)+M2-(h2-hx)|  Her c
Ny >|>
L7 _@_.4\5 t3]6 2 er M1-(h1-hx)+M2-(h2-hx) | M3-(h3-hx) & 8
R \V S | e g G
W3mepeHne obbema
J_P1@V1 Cn=12 o HeT HeT HeT
=
IJ.P2 @VZ > E é é 'é o] HeT HeT HeT §
i R V5 b o
#l—@_7>.5 e HeT HeT HeT
CXeMbl Ha UCTOYHMUKE
_ Cn=13 7 HeT M1-h1-M2-h2-M3-hxs HeT
. V1 Ttl J_pl |
o2 4. .
3 ev2r2|g|1] e[ 2[S M3 |MI(h1-h2+M3-(h2-hxe) et N
5 ? 1 Al I B e}
= t3 ikl
V3
- ? o 3 M3 [M2:(h1-h2+M3-(h1-hxe)  Her
CnN=14j |g HeT M1-h1-M2-h2-M3-h3 HeT
N V1 ?tl J_Pl |
3 2| ] o~
: ev2r2|3|9|3Sle M3 |M1-(h1-h2)+M3-(h2-h3) HeT =
g L 1SS o
S v3e
L ¢ 10 M3 |M2:(h1-h2)+M3:(h1-h3) HeT

[MpumeyvaHue

" 3Hauenue Tennosoi aHeprum  Q12, paccuuTaHHoe no  copmynam
OPT=1 [Q=M1 (h1-h2)+dM (h2-hx)] unu ®PT=3 [Q=M2 (h1-h2)+dM (h1-hx)] npwu
dM=(M1-M2) TOXOecTBEHHO paBHO 3HEepruu, paccuuMTaHHom no copmyne
Q=M1 (h1-hx)-M2 (h2-hx).
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2.8 AnropuTtm pa6oThbl

Pa6ota TB7 3akntouaetcsa B npeo6pa303aHV|V| BXOOHbIX CUIHanoB B MNMOKa3aHUA CO-
OTBETCTBYIOLLUMNX CbI/I3I/|'~IeCKI/IX BENNYUH.

CurHanbl ot TC u N[ nogsepratoTcst Nnpeobpa3oBaHnio ¢ NEPUOaOM:

— 60 c B cry4ae oTCyTCTBMSA BHeLWHEro nutanHus (cetesoro unu USB) n noraweHHoro
WHOMKaTOopa;

— 600 c B criy4yae noABneHus npusHaka paspsga 6atapem (LB);

— 6 ¢ BO BCex ocTarnbHbIX Cry4asx (MMTaHue OT BHELUHEro MCTOYHWKA, aKTUBHOE CO-
CTOSIHUE UHAMKaTOopA).

Mmnynbckl ot BC o6pabaTbiBaloTCa TENNOBLIMUCIIMTENEM B MOMEHT NOCTYMIEHUS.

MpeobpasoBaHue 3HAYEHWA COMPOTUBIIEHWS B MOKa3aHUs TemnepaTypbl COOTBET-
ctByeT ypaBHeHuam FOCT 6651 n TOCT P 8.625.

[MNOTHOCTL U 3HTaNbNNA TENMOHOCUTENSA BbIYUCNSAIOTCA MO YPaBHEHUSIM, anmnpOKCK-
MupytowmMM aaHHble FCCCL, roe B kayecTBe apryMeHTOB CryXaT M3MepeHHas Temne-
paTypa 1 uamepeHHoe M3bbIToYHOE NMMBO AOroBOpHOE abCOMNTHOE AABIEHNE.

Macca TenmnoHocuTens n TenmnoBasi SHEPrusl BbIMUCASOTCS MO hopmyram, npuse-
OEHHbIM B NyHKTE 2.7, B COOTBETCTBUM C BBEAEHHLIMU HAaCTPOMKaMM.

Ha ocHoBaHWM NnapaMeTpoB BXOAHbLIX CUrHaNoOB NPoM3BOAUNTCS pacyeT n3mepsemblX
BENNYMH:
e OO6bemHbIl pacxol - YacTHOe OT CyMMbl UMMYNbCOB (C ydeTom BW) Ha nepuog
06HOBNEHUsI NokasaHui (0T 8 c);
e Maccoenlil pacxod, mernnogoli Momok rno mpybam u mernnogsiM 8800am — TEKY-
LMe 3HaYEHUs1 MaccCbl U TEMOBOW SHEPrun, NpUBeAEHHbIe K nepuogy obHoBMNe-
HWS NOKa3aHWN.

B apxuBbl (YacoBble, CyTOYHbIE U MECHYHbIE) TENMOBbLIYNCANTENS 3aNMChIBaIOTCS:

o CpelHeapugmemuyecKue rnokasaHusi 0aenieHusi - 4YaCTHOe OT CyMMbl TEKYLLMX
noKasaHuin Ha YMCIIo NX M3MEPEHWIN 3a Yac, CYTKU N MecsLl.

o CpedHes3gelweHHbIe Moka3aHusi memrnepamypb! — YaCTHOE OT CyMMbl NPOu3Be-
AEHVIN NoKasaHui TeMnepaTypbl M 3HAYEHUI Macchl Ha Neproae N3MepeHu Ha
nokasaHus Maccbl Ha MHTepBane apxmeMpoBaHus. [1py OTCYTCTBMM NMMYNbCOB
oT BC nokasaHusl npuHUmaloT cpegHeapudmMeTmyeckoe 3HayveHme.

o [lokasaHus obbema — cymma NpousBedeHns Yicna MMnynbCoB 3a MHTepBan ap-
XVBMPOBaHNSA Ha BEC UMMyMbCa.

o [lokasaHusi maccbl U mensoeol 3Hepauu, BblMUCIEHHbIE No hopmynam, npuse-
AEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHbLIMU HacTPOVKaMu.

e JImozoenbie nokasaHusi o6bema, Maccbl 1 3HEPTUN HA MOMEHT OKOHYaHUSI UHTEP-
Bana apxuBMpoBaHusi.

o CymmapHas mennosas sHepeusi (Qcymm) no mennossiv egodam TB1 u TB2
(monbko 0ns N0 He Huxe 2.00).

Mopsgok pacyeTa CyMMapHON TENMOBOW SHEPrUM 3aBUCUT OT 3HAYEHUS napameTpa
«Mcn.QTte» No Kaxxgomy TensnosoMy Beogy (CM. n. 2.6).

TB1 TB2 3HayveHure «Mcn.QTe»
Qcymm = +Qrg1 +QrB2 Cymma
- QTB1 — QTsz PasHocTb
0 0 Ectb, Het

B TB7 BcTpoeHa cuctema guarHoctuku paboTbl y3na yveta. Anroputm paboTtbl npu
HannunMn HewTaTHbIX CMTyauui u onucaHune kogos HC ans nx pacnosHaBaHus npveege-
Hbl B [punoxenun A.
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2.9 Co6poc apxuBa

Pasnen CBPOC APXUBA wmeHio TB7 npegHasHaveH Ans oOGHYNeHnst CoaepXnumoro
apXMBOB W1 UTOrOBbIX 3HAYEHUI NapamMeTpoB.

MpumeyaHue BoinonHeHue onepaun CBPOC APXUBA He npmBOAUT K OBHYNeHuio
HacTpoeyHbix napameTpoB B 61 (B2), a Takke apxnBoB COOLITUIA.

Onepaumto cobpoc HeoOXO0aANMO BbINOSHATL B CIEAYIOLWMX CUTYaLUNAX:
1) npy BBOAE NPMBOpPa B IKCMMyaTaUMIO Ha y3ne KOMMEPYECKOro y4yeTa;

2) Npy NepenonHeHN pas3psifHON ceTku, obGecneynBaloLLeil BepxHUi npeden auana-
30Ha MECSYHbIX M UTOTOBbIX MOKa3aHWUM 3TUX BEMUYMH.

Mopspok BeinonHeHus onepauun CBPOC APXUBA onvcaH B pasgene «Cepsuc-
Hble pyHKUMnM—CO6poc apxmsa» (cMm. n. 2.14.4 Copoc apxuBa).

Mcnonb3oBaHne No Ha3HaA4YeHUIO

2.10 MNMpocmoTp N N3IMEHEeHUe HAaCTPOEeYHbIX NapamMeTpoB

2.10.1 [IpocMomp Hacmpoe4YHbIX napamempoe

HaCTpoequle napameTpbl TeNNOBbIYUCIINTENA MOXHO NPOCMOTPETb Ha MHOUKATOpPe.
CoctaB 1 0603Ha4YeHve napamMeTpoB HAaCTPONKM NpuBedeHbI B MyHKTe 2.6.

Beibop nogpasgenos, rpynn napamMeTpoB M NapamMeTpoB BbINOMHAETCA KraBuLLIamu
@ unu @ BXOA B BbIOpaHHbIN nogpasgen (rpynny unv napameTtp) — knaevwwen Beog,
BO3BpaT Ha NpeablayLLuii ypoBeHb MeHI — knasuwer MeHto.

Ecnu BbiGpaHHbIV MapaMeTp He akTyaneH B KOHKPETHOW KOHdMrypauumu, T0 OH UC-
KnovaeTcst u3 MeHio (He oTobpaxkaeTcs Ha aKkpaHe).

Moapasnen BO2 merio HACTPOUKMU vcknioualoTcs M3 NpocMoTpa Npu YCTaHOBKE
napameTpa «Mcnonbs. B2 — Het».

Mpumep npocmoTpa NnapamMeTpoB HACTPONKK NpuBeaeH Ha puc. 3.1.

Mopsimok npocMoTpa NnapaMeTpOB HAaCTPOMKU:

1. YCTaHOBUTL CEPBUCHBIV PeXUM NPOCMOTPa, Haxas Ha 8 ¢ kHonky MeHto.

2. BoibpaTb meHio «HACTPOUKWU» n HaxxaTb kHonKy BBoa.

3. BoibpaTb nogpasgen «bA1» nnn «bO2» n HaxaTb KHONKy «BBoay.

4. KnaBuwamu @ unm @ BblOpaTh Tpebyembii nogpasgen (Cuctemuble, A1, BO2,
OOM.UMIM.BXOL vnun YMNPABI. BO») n HaxaTb kHonKy «BBog».

5. Knaeuwwamu nnm @ MOXHO BblOpaTh MHTEpPEeCyLMIn napameTp Ansa npo-
CMOTpa 3Ha4eHus.

6. [lna nepexopa K n. 4 cnegyeTt HaxaTb KHonky «MeHto». [1ns nepexoaa k nn. 3 unu
2 Heo6X0aAMMO HaxaTb KHOMKY «MeHIo» HECKOMbKO pas.

BHUMAHMUE! V3meHeHus  napameTpoB B  peXuMMe  MpOCMOTpa  HacTpoek
HEBO3MOXHO!
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101:07:04( A «» - AOCTYN K U3SMEHEHWIO pa3peLleH

MMN.BxXoan
YNPABJNEHWE B

BriSop pasgena
©@®

Bbibop napamerpa M3 Cn1cKa

Her
Be3 nopgcr.

NopcTt.u koH.U
Ykasarens Ha
TEKYLLEE 3HAYEHUE
NamMmeHeHne
YACNOBOro NnapamerTpa

®
®
@ 1.H0000 E) HC no V:Bes noact @
®

B 0
@ Beag 4H=10.00 M3

Buifop sHaveHua

us=100.00 M3

M PUkcaums
HOBOrD 3Ha4YeHus
BelGop pazpsana Beixog
ANA U3MEHEHWA 6e3 MIMEHEHMA

Pwuc. 3.1 — Mpumep npocmoTpa 3Ha4eHMsA napameTpa HaCTPONKM

WameHeHwe yucna

OTto6paxaeTcs TONbKO
npw paspeweHHoM pocrtyne !
e,

Bribop napaMeTpa BuiSop noapasgena

2.10.2 MUHN3MeHeHUe HaCMPOEYHbIX NapaMempos

BBoa HacTpoeyHbIx napaMeTpoB BbinonHseTcs ¢ nomollbio MK (6onee npegnoytu-
TEnbHbIN BapyWaHT) UKW C KnaemaTtypbl.

3Ha4yeHns HacCTPOeYHbIX NapaMeTpoB PEKOMEHOYEeTCs CBECTM BOEAMHO, B Buae Tab-
nvupl. Mpu HeobxogmmocTn nmeTb ABe B[] Tabnuubl cocTaBNsAlOTCA pasfenbHO ANs
Kaxknon 6a3bl 6aHHbIX BO1 1 BO2.

[nsa BBOAa (M3MEHEHMUS) HACTPOEYHbIX NapaMeTPOB C KnasuaTypbl HE06X0AMMO:

1. YcTaHOBUTb CEPBUCHbLIN PEXUM NPOCMOTPA, Haxas Ha 8 ¢ kHonky MeHto.

2. Paspewuntb gocTtyn K usMeHeHnto b1, kpaTKOBPEMEHHO HaxkaB Ha KHOMKY AOCTyna.
lMpn aTOM B NpaBOM BepxHEM Yriy uHAukatopa nosiBnsetca cumson «O» — goctyn K
W3MEHEHUIO NapameTpPOB pa3peLleH.

M3meHeHVe 3HaveHns 4MCroBOro napamMeTpa BbINOMHAETCA nopaspsgHo. Tpebye-
MbIi pa3psag BblibrpaeTcsa knasuwamm @ nnm @ npu 3ToM BblIGpaHHbIV pa3psg Bblae-
NSETCS MUraroLLMM KypCoOpoM. VI3MeHeHne 3HaYeHnst uudpbl U 3HAKOB «—» (MUHYC) U «.»
(Touka) ocyuiecTensieTcs knasuwamu @ unn @).

3aBepLuaeTcs n3MeHeHne 3HadyeHnst napameTpa HaxaTnem knasvwy BBO[,.

Ecnu 3agaHHOe 3HauyeHWe BHe YCTAHOBMEHHOrO AuanasoHa, TO OHO UFHOPUpYeTCs U
Ha 3KpaH BbIBOAWTCS AMarHocTnyeckoe coobuyeHve ob ownbke (puc. 3.2).

Owwnbka BBOAA 3HAM.
Paspew.anan.3Hau.:
0.0-10000.0

Pnc.3.2 — CoobuieHre 06 ownbke npu BBoAE AaHHbLIX

BHUMAHME! [Mo 3aBeplueHUi0O BBOAA HACTPOEYHbIX MapameTpoB HeOoOGXOAMMO Kna-
Buwwen MEHIO BbIViTM Ha BEPXHWIA YPOBEHb MEHIO 1 BKITHOUYUTL 3alUTy
Ha u3MmeHeHue napameTpos!
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2.11 TpocMOTp TEKYLMX U UTOrOBbIX NOKa3aHUM1

[MpoCMOTP TEKYLLUMX N UTOrOBbIX MOKa3aHW BbINONHAETCA B nogpasgenax Tekywue
1 UTorn rmaBHOro akpaHa MeHio.

K Tekywum napameTpam OTHOCATCHA 3HAYEeHWs PacXOAOoB, Temnepartyp, pa3HOCTU
Temneparyp, AaBneHus 1 TENNOBON MOLLHOCTH.

K ntoroBbiM napameTpam OTHOCHATCH 3HAYeHWs C HapacTalLWwWM UTOrom (0T MOMEH-
Ta cbpoca) o6beMoB, Macc, pa3HOCTU MAacc, TEMMOBON 3HEPrun, CHETYMKU BpEMeEHU
HopMarnbHon paboTbl 1 BpeMeHW OTCYTCTBUSA cHeTa.

Mpu NpocMOTpe TEKyLLMX NapaMeTpoB HAMPOTUB M3MepsieMoro napameTpa otobpa-
xatoTcst kogbl HC. Mpy NpocMoTpe UTOroBbIX NapameTpoB kogbl HC oTcyTCTBYIOT.

Mpumep npocmoTpa TeKyLwmux nokasaHun no TB1 nokasaH Ha puc. 3.3, UTOroBbIX — HA
puc. 3.4.

02.02.1611:07:04 ITB 1]

TB2
o w=u
N TX:

ObwmMe napameTpel
no T8

Beibop TekywHenoTB1.TP Tekywwne no(TB @ Texkywmneno TB1.
napaMeTpa |t=--- °C t=73.865°C dt=33.782°C

s 5.123 krcfcm2 P=4.456 krc/cm2
@@ 3.654mM3/u Go=2.456m3/u Px=4.456 krc/cm2

Mapametp

L Q@ R, @O

Puc. 3.3 — lNpumep npocMmoTpa TekyLmnx napameTpos

02.02.1611:07:04 TB1
TEKYWWE TB2
B, e

Obuwme napaMeTpel
no

T

BoiGop WTorn no TB1.TP1
napameTpa

@ @ 12307
% Napametp Beli60
@® ooz @@
Puc. 3.4 — lNpumep npocMoTpa UTOroBbIX NapameTpoB
Mopsgok npocMoTpa TEKYLUMX U UTOTOBLIX NapaMeTpoB:

1. KnaBuwiamm @ unm @ BbIOpaTh pasaen «Tekywme» unu «torm» n Haxate «BBoay.
2. BblbpaTb nogpasagen — Tennosovi BBog TB1 nnu TB2 n HaxaTtb «BBog».

3. Knasnwamu @ nnm @ BblOUpaeTcs Heobxoammeln Tpybonposoa.

4. Knasuwamm @ unm @ BbIOMpaETCS HYXXHbIN NapameTp.

5. Ina Bo3BpaTa B rMaBHbIN 3KpaH MeH0 Heobxoanmo ABaxabl HaxaTb «MeHIo».
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2.12 TMpocMoTp apXMBHbIX MOKa3aHUN

TennosbMUCANTENb NO3BOMSAET BbIBOAUTL HA UHAMKATOP apXMBHbIE AaHHbIE B 4aCOBOM,
CYTOYHOM MN MECAYHOM paspese 3a Nobyto AaTy B npeaenax rinybuHbl apxusa.

[MpocmoTp Ha MHAMKATOpe apXMBHbIX NOKa3aHWi BbINONHSAETCS B pasaene ApXvBhb.

[Mpumep NpocmMoTpa apxmBHbIX 3anucen npMeBeaeH Ha puc. 3.5.

— o
02.02.1101:07:04 choaom APXVB ’ ®
TEKYLWWNE CYTOYHbIU APXNB o 3
NTOTIU MECAYHbIU APXUB nycT ©
APXWBbI @ MTOrOBbIN APXWUB @ @ 2

D =
CoobLieHne o rpaHule AUTBLTPL ﬁ;; Kog HC
Baop)
apxuea \|BHe npepenosapxuea | ggx% .@
OF
[[A9TBLTPL ©0e ([AUTBLIP102.02.41 12
t=53.782°C o >
V=3.235m3 @ V=3.235m3 ©
MameHeHve uncna M=2.12371 M=2.123T7 E
=
A4YTB1TP1 4—@— A4YTB1TP202.02.11 12 ©
@ 02.02.11 1 t=33.782°C t=33.782°C @ >
@ V=12.235M3 < = 2
M=1.1237 @ g
=]
A4YTB1TP1 e
@@ t=323.27382°3c @ 4 @
V=2, 5m ac
BeiGop paspsina M=1.123T71 apXMBHOM

LS N3MEHeHUs! ¢ 3anucu

Bbi6op . Bbi6op o
T Tpy6onposoaa @@ : Tpy6onposoaa @@ 'uaTaaaa,-F,),:(?:HOM

vn apxuea
CoobLeHne o rpaHuue @ YR30 02.01.11 23]
apxuBa N\
P BHenpepenosapxusa ! :
r 1
1

YcTaHOBKa AaThbi i MpocmoTp napamerpa| i pocmoTp napametpa
W BpeMeHM | npm MameHeHumn | PN PUKCUPOBAHHO |
apXxuBHOI 3anucu ! patbi/BpeMeHm ! narte/BpeMeHn !

Puc. 3.5 — lNpumepbl BbIBOAA HA UHOMKATOP apXUBHbLIX BEMTMYUH

Mocne Bbibopa Tvna apxua cnefyeT BbiOpaTe HOMEP TEMMOBOrO BBOAA U HaXaTb
knaesuwy BBoa. Ha BepxHel cTpoke nHamkatopa BbIBOAATCA 0603Ha4YeHus Tuna apxmea
(AY — yacoBon, AC — cyTo4HbIi, AM — mecsiuHbI, AU — nTOroBbIN) 1 gata/yac apxue-
HOW 3anucu. Ha HMxXHUX cTpokax — o603HavYeHre 1 3HaYeHre napameTpa, eauHuLbl U3s-
MepeHUn 1 npun Hanu4mm kog HC.

MpocmoTp 3HauveHwt apyrux napameTpoB no TB Ha o4HOM M TOM Xe MHTepBane
BpeMeHU (MKCUpoBaHHas AaTa) BbIMOMHAETCA HaXaTUsMK KnaBuLl @ L @

Knasuwamn @ unm @ BblOMpaeTca Anst NpocMoTpa KOHKPETHEIN napameTp.

[na npocMoTpa apxvBHbLIX NOKasaHW OOHOro MapamMeTpa Ha ApYyrux uHTepsanax
BpeMeHu cnegyeT HaxaTtb knasuwy Beopa. Mpu atom BbigenseTca aata/spems. [danee
KnasuLiamm @ unu @ MOXHO yBenuuuBaTb UM yMeHbLIaTb AaTy/Bpemsi.

Mpn gocTmxeHun Npegenos apxuea (B NpoOLWoM unn Byaylwem) Ha HUKHEW CTpoke
nHouumpyeTtcs coobueHne «BHe npegenoB apxuBay, YTO CBUAETENLCTBYET O BbIXO4E
3a AnanasoH apxuBa.

MoxHO ocyLlecTBUTb ObICTPLIA Nepexon Kk HeobXxoaAMMOW faTe apXMBHOW 3arnucu.
[ns aToro npu BblAENeHHbIX faTe/BpemMeHu (MpOCMOTP Npu U3MEeHeHUW AaTthbl) cnegyet
HaxaTb knasuwy BBog. Ha akpaH BbiBOOATCA gaTa M BpeMsi, KOTOpble MOpaspsifHO
MOXHO M3MeHUTb. 10 OKOHYaHUN U3MEHEHWS crieQyeT HaxaTb knasuwy Beog.

[nsa Bbixoda B rMaBHbIA 3KpaH MEHIO CrieyeT HECKOMbKO pa3 HaxaTb KHonky MeHto.

B CTOPOHY

Bbi6op AaTbl
YMeHbLUEHNs
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2.13 KoHTponb uamepsieMbIX napaMeTpoB

B npouecce pabotbl TB7 KOHTpONUpyeT namMepsemMblie U paccyMTbiBaeMble napameT-
pbl Ha COOTBETCTBME AMana3oHy M3MEpeHu a Takke (npy HeobXoaAMMOCTU) Hanuuue
ceTeBoro nutaHus. MNMpu Bbixoge napaMeTpoB 3a AOMNYCTMMbIE NMpeaensl hopmupyeTcs
koa HC, koTophIl BbIBOOUTCSA Ha UHAUKATOP U 3anucbiBaeTcs B apxmB. Tun HC otobpa-
)KaeTcsi B NPaBOM HWXHEM Yriy 3KpaHa rMaBHOr0 MEHIO B BUAE MUraloLLero coobLleHus.

02.02.1611:07:04

TEKYIUWE

nTorn

APXWBbI HC TB1 tl|<== Tun HC

Puc. 3.6 — CurHanusaumst o Hanndum HC

KoHkpeTtHbIi ko HC otobpaxaetcs B nyHkTax meHio «TEKYLWME» vnn «APX/BbI»
HanpoT1B MHAMLMpPYemoro napametpa. MNpumep nHavkaumm koga HC npmeegeH Ha puc. 3.7.

Texymmneno TBL.TPi|Koa HC AYTBLT1P102.02.16 12
g=S2TMC - t=53.782°C Koa HC
V=23.235Mm3 @4—
Go=3.654mM3/u M=2.123T1
MpOCMOTP TeKyLLMX NapaMeTpoB MpocMOTp apXMBHbIX NapaMeTpoB

Puc. 3.7 — Mpumep nHamkaumm koga HC

||I1pumeqa|-me Koapel HC B meHto « MITOIMN» He oToBpaxatoTcs. ||

MepeyeHb KOQOB HELITATHbIX CUTYaLUN:

«<» — 3HaYeHne napameTpa MeHbLLE MUHUMYMA;

«>» — 3Ha4YeHne napameTpa Gonblue MakCMmyma;

«I» — oTcyTcTBYET HanmeeHme1) nuTatoLen cetn, obpbiB NUHUM CBA3U UMW Henc-
npaBHOCTb pacxogomepa ’;

«#» — BeNuuMHa aucGanaHca Macc npeBbILaeT A0NYCTUMbINA Npeaen’.

Mpumeyanunsa 1. KoHTponb 06pbiBa NMHUM CBSA3M UMW HEUCNPABHOCTM pacxogomepa
BO3MOXHbI TOMbKO NpuU NpUMeHeHnn pacxogomepos lMutepdnoy PC.
2. HC no aucbanaHcy Macc oTobpaxaeTcs TOnbko B MeHio «APXB»
ans napametpa dM.

2.13.1 KoHmposib mekyuie2o pacxooa

Mpun ycTtaHoBKe TMna BogocyeTymka «MexaH.» 1 npeBbILLEeHNN BXOOHOW YacTOTbl OT
pacxogomepa BenuuuHbl B 2 'y (6onee Bbicokasi YacToTa NpMHUMaeTcs 3a Apebesr KoH-
TaKTOB repkoHa), popmupyetcs kog HC «>» 1 Ha MHAMKATOP BbIBOAMTCS 3HAYEHNE
pacxofa, cooTBeTCTByloLee YacToTe 2 'y,

Mpun ycTaHOBKE pexunma KOHTPOSsi CETEBOro NuUTaHms (paboTocnocobHOCTU) pacxo-
nomepos (KoHTtp. BC#HeT) 1 He noagknioyeHHOM curHane koHTpons (bonee nogpobHo
cM. n. 2.13.8), Ha MHAMKaTOp BbIBOAUTCS (haKTM4eCcKoe 3HavYeHve pacxoga 1 otobpaxa-
etca kog HC «!» (oTcytctByeT nutaHue BC).

2.13.2 KoHmposnb memnepamypbl
KoHTponupyoTcs M3MepeHHble TekyliMe 3Ha4YeHus TemnepaTyp Ha COOTBETCTBUE

AvanasoHy. Ecnu 3HaveHne TemnepaTypbl BbIXOOAWUT 3a yKa3aHHbIA AManasoH, To B ap-
xuBe dmkempyeTcs kog HC «<» nnm «>» n Ha nHaukatope otobpaxaeTcs «—— — ».

PacuyeT macchl 1 aHeprum no Tpybonposogam Tp1+Tp3 npu Hannyum HC onpepens-
€TCsa 3Ha4YeHneM HacTpoeyvHoro napameTtpa «KoHTp.t». BapmaHTbl npefcraBneHus vH-
hopmMaLmm 0 TEKYLLMX U apXMBHbIX AaHHbLIX NpeAcTaBneHbl B Tabnuue 4.
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Tabnuua 4.
[Owana3soH Tekywme ApxuB
MapameTp KOHTpONS KouTp.t 3HavyeHne| Kog HC |3HayeHune Kog HC
CYyeT.0TM. —-—— LY U >» | ———— [ «<» unum «>»
++ °

213 | 0++180°C C nogacr. ——— | «<»um«>» | tO1+tO3 | «<» unm «>»
tx 0++180 °C X ———  |«<»>unm«>» | txpor. | «<» unm «>»
tHB -50++130 °C X -——— Y UMM S [ ————= | «<» UNn «>»

MpumevaHue: X — noboe 3HaveHne

2.13.3 Konmposb pazHocmu memrepamyp

KoHTponupyeTcs pasHocTe Temnepatyp dt=(t1-t2). Ecnu 3HayeHne pasHocTu Temne-
paTyp MeHblle, YeM gonyctumas BenuymHa dtmin, To Ha uHaMKaTope 1 B apxmBe UK-
cupyetcs kog HC «<».

Pacuet aHeprum no TB npu Hannuum HC onpepensieTcst 3Ha4eHMEM HACTPOEYHOro
napameTtpa «KoHTp.dt». BapuaHTbl npeactaBneHvs nHdopmMaumm O TEKYLLUX U apXuB-
HbIX AaHHbIX NpeacTaBneHsl B Tabnuue 5.

Tabnuua 5.
[wnana3soH Tekywme ApxuB
MapameTp KOHTpONS KouTp.dt 3HavyeHne| Kog HC |3HayeHune Kog HC
Be3 noact. |®akTuy. dt «<» dakTny. dt «<»
dt dt < dtmin °C| C nopacr. dtmin «<» dtmin «<»
CyeT.oTM - «<» - «<»

Mpwn otcytctBum TennoHocutens (V1, V2=0), pasHoCTb TEMNepaTyp He KOHTPONUPYETCS.

2.13.4 Koumposb OaeneHusi

KoHTponumpytoTcs M3MepeHHble 3Ha4YeHWst BXOOHOro TOKa OT AaTYMKOB OaBIEHMS.
Ecnun 3HayeHust BbIXOAAT 3a guanas3oH 3,2...24 mA, 1o B apxue dukcupyetcs kog HC
«<» UNn «>», a Ha UHAMKaTop BbIBOAUTCH coobuieHne «— — —». [pn Hanuum HC no
[aBneHno pac4eT Macchbl U SHEPrM BbIMOMHAETCA N0 AOrOBOPHOMY 3HAYEHWIO AaBre-
Hus (Pgor1+Pgor3).

2.13.5 Konmposib «4acoeoz20 menna»

Mpy pacyeTe 4acoBOro Temnna MOryT BO3HWKHYTb CUTyauuW, KOrAa MoslydeHHbIn pe-
3ynbTaT UK O4HO M3 CraraemblX B pacyeTHOW (hopMyrie CTaHOBUTCS OTpULaTeNbHbIM.

TB7 B 3aBUCMMOCTW OT 3HadveHus napameTtpa «KOHTP.Q», KOHTPONMpPyeT AaHHYo
CUTYaLMIO N KOPPEKTUPYET pe3yrnbTaT BbIYUCIIEHNNA.

BapuwaHTbl npeactaBneHns uHdoOpMauuM B apxvMBax B 3aBMCUMOCTM OT 3Ha4YeHus
napametpa «KoHTp.Q» npeacrasneHsl B Tabnuue 6.

Tabnuua 6.
KoHTp.Q 3HayeHune B apxuBe Kog HC
HeTt PakTuyeckoe 3HaveHne Q12 n Qr HeT
Be3 noacT. dakTnyeckoe 3HayeHne Q12 n Qr «<»
C nopcTaH. OTkoppekTMpoBaHHoe 3HaveHne Q12 n Qr. (OTpuuartens- «<»
HblM pe3ynbTaTtam npucsansaeTcs 3HayveHue 0)
Cyet oTMm. ——— «<»

2.13.6 KoHmposb Yyacogoz20 ob6nema

KoHTponupyeTcsa n3amepeHHoe 3HayeHne obbema no Kagomy m3 TpybonpoBogoB Ha
4acoeoM uHmMepeasie, Ha npegmeT Bblxoda 3a YCTaHOBMNEHHble npepenst (Vmin wn
Vmax). B 3aBncumoctn ot 3HayeHust napameTpa «KoHTp.V» (koHTponb 4acoBoro obbe-
Ma) n Bbl6paHHOr0 pexunmMa KOHTpOsAa Hanndna ceTeBoro NUTaHUa akTUBU3SUPYHOTCA pas-
nnyHble HC no o6bemMy 1 paccuMTaHHON Macce.
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BapuaHTbl npegcrasneHns MHdOpPMauum B apxvMBax B 3aBUCMMOCTM OT 3HaYeHUs
napameTpa «KoHTp.V» npeacraeneHsl B Tabnuue 7.

Tabnuua 7.
KoHTp.V Vpakr=0 0<VakT<Vmin VpakrT>Vmax
3HaueHue | Kog HC | 3Hayenne | Kog HC | 3HayveHue | Kog HC
Het VdpakT HeT Vapakt HeT
Be3 noacr. Vpakr «<» Vpakt «>»
C noacr. 0 HeT Vmin «<» \Vpoor «>»
C noact. u KoHTp.U D Vmin «<» Vpoor «>»
CueT OTMeHeH ~ Vcbakt «<» Vepakt | «>»

R Mpv NnponagaHun ceTeBOro NMTaHNs B apxmB 3anncbiBaeTCs 3HaYeHne JOroBOpHOro oobema
(Vaor) n kog HC «». Mpn apyrnx 3HaveHusax «KoHTp.V» B apxuse dukenpyetcs kog HC «I», a
HayeHve YacoBoro ob6bema 3ameHsAeTCs NpoYepkamm.
PacueTt macchl 1 aHeprum octaHaBnmBaeTcs, B apxuse dukcmpyetcs kog HC «I». 3HayeHune va-
COBOro 06beMa paBHO haKTUYECKOMY 3HAYEHUIO.

2.13.7 Konmposnb pa3zHocmu Yyacoebix Macc (QucbasiaHc Macc)

KoHTponb pasHocTu YacoBbix Macc npumeHsetca TOJNIbKO ans cxem namepexun, B
koTopbix napameTp dM paccuutbiBaeTcs no pasHoctn dM=(M1-M2) (CU=1, 2, 4 n 6).

KoHTponb HebanaHca macc Npon3BOAMTCS B KOHLIE Yaca. ANropuTM KOppekLun 3Ha-
yeHu M1 n M2 3aBucut OT BbIGpPaHHOro 3HayeHusa napametpa «KoHTp.dM». Jonyctu-
Mas BennuuHa HebanaHca macc 3agaetcs napametpoM dMmax. Pabtota TB7 npu pas-
JNINYHBIX 3HaYeHmsX napameTpa « KoHTp.dM» npounntocTpypoBaHa Ha puc. 3.8.

MpumeyaHue Koppekumun nogsepraioTcs TONbKO apXuBHble 3HaveHns M1 n M2. 3Ha-
yeHnst oo6bemoB V1 1 V2 3aHocaTcs B apxuB 6€3 KOPPEKTUPOBKN.

KoHTp.dM = HeT KoHTpons HebGanaHca HeT. B apxuB 3anucbiBatoTCA M3MepPeEHHbIe 3Ha-
yeHusa M1 n M2. Kog HC He hopmupyeTcs.

KoHTp.dM = Be3 noacT.1. Tonbko dukcpyetcs npebieHune (kog HC «#») oTpuuatens-
HOWM pasHOCTU Macc Haj, BenuunHon HebanaHca. B apxuB 3anuncbiBaloTCA U3MeEpeHHbIe
3HaveHua M1 un M2.

KoHtp.dM = Be3 nopct.2. Tonbko dmkeupyetest (kog HC «#») npeBbllleHVe pas3HOCTK
Macc Nno MoAyno Hag BenuunHon HebanaHca. B apxvB 3anucbiBatoTCst U3MEPEHHbIE
3HaveHua M1 un M2.

KoHTp.dM = C nogcT.1 NMpu npeBbILLEHUN OTpULATENBHONM Pa3HOCTM Macc Had BENUYNHOM
HebanaHca cpukcnpyetcs kog HC «#» 1 B apxmB 3anuUCbIBalOTCA U3MEPEHHBIE 3HAYEHNS
M1 n M2. Ecnu pasHoCTb Macc HaxoauTcs B guanasoHe — HBE<dM<O0, To apxvBHble 3Ha-
YeHWs 3aMeHsITCs Ha cpegHee 3HadveHne M1=M2=0,5-(M1+M2).

KoHTp.dM = C nopcT.2. Ecnn pa3HocTb Macc Haxoautcs B ananasoHe — Hb<dM<+HB,
TO apxvBHble 3HayeHus M1 un M2 3ameHalOTCA Ha cpegHee 3HaveHve
M1=M2=0,5-(M1+M2). B npotuBHom crniy4yae dumkcupyetcsa kog HC «#» 1 B apxus
3anuncbIBalTCA M3MepeHHble 3HaveHns M1 n M2.

KoHTp.dM -I—:|E> ? 1+:1E, dM:M‘I-N‘I?.; Pe:ﬁ::ﬂg:g::;li
Het M wamep., kopa HC Her NioBan
Bes nogceT. 1| M namep.+ kog HC «#» M wamep. OTKpBITaA
Be3 nogcT.2{M vamep.+ kog HC «#» M uamep. EM Mamep.+ koo HC «#»|  3akpoiman
C nogct.1 |M mamep.+ kog HC «# »Ee i IEERTETENE M namep. OTKpbITanA
C nogct.2 |M vamep.+ kog HC «#nM namep.+ kog HC «#» 3akpbiTas

Puc. 3.8 — dopmupoBaHune apxvBa B 3aBMCUMOCTM OT napameTpa KoHtp.dM
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2.13.8 KoHmposnb cemeeo20 numaHusi unu pabomocnoco6Hocmu BC

BbluncnmTens No3BONSET KOHTPONMPOBATL HanNM4Me CeTeBOro NMTaHNa Ha pPacxoao-
Mepax Wnu nHAMBMAYanbHylo paboTocnocobHocTb pacxoaomepos «lMutepdnoy PCy,
BKIOYast KOHTPOSb LefTOCTHOCTU fIMHUK CBA3M.

Cnocob koHTpons BbibupaeTca yctaHoBkon napameTpa «KoHTp. BC» no kaxgomy
13 TpybonposogoB Tennosoro BBoAa. VICTOYHMK curHana KoHTpons 3agaeTcsi BbIGopom
napametpa «AOr. UMIMN. BXOO-Ucnonb3s.».

Tabnuua 8 BapyaHTbl NICTOYHMKOB CUrHana KOHTPons B 3aBUCMMOCTM OT HacTPOMKM
[on.umn.exoa

Mcnonb3oB HeTt KoHTp. ceTn Cuet umn.
’ CurHan-us
KoHTp. BC
Het HeT koHTpons | HeT koHTpons | HeT koHTpons
CeTb 06LL. PWR X12:1,2 PWR
UupuBuna.«PC» X7..X9 X7..X9 X7...X9

MpumevaHuns

1. Mpun ucnonb3oBaHnM ANsi KOHTPOMsS NUTaHUS pasbema X12 crnepyeT nogatb Ha
KoHTakTbl 1 1 2 (puc. 4.6) HanpspkeHne oT 10 go 16 B ¢ ogHoro 3 6rnokos nuTaHmsa pac-
xogomepoB. [laHHbI cnocob pekoMeHAyeTCst NPUMEHSTb B Criydae noakmnioyeHns brnoka
NUTaHUS BbIMUCTIUTENS U pacXo4oMepPOB K pa3HbiM (hazaM UM aBToMaTam.

2. KoHTponb nutaHuns yepes pasbem PWR (cm. puc. 2.2) BO3MOXEH NMpu HanmMymm
BHeLLHero 6noka nuTaHus BeluncnmTens. [laHHbIn cnocob KOHTPONS pekoMeHayeTcs npu
MOAKIMIOYEHNN BbIYMCIINTENS U PACXOAOMEPOB K O4HOMY aBToOMarTy.

3. VlHomBmayanbHbI KOHTPONb paboTocnocobHOCTM pacxogoMepoB, BKHOYasi KOHTPOSb
LIeNTOCTHOCTU MUHUM CBA3M BO3MOXEH TOMbKO MPW COBMECTHOWM paboTte ¢ pacxogomMepamu
«Mutepdnoy-PCx». Mpn aToM BbIXOA pacxogomepa A0MKEH UMETb pexum «MHBEPCHBbINY.

Mpu oTcyTcTBUM ceTeBOro nNUTaHusA (BbIXOA4E M3 CTPOs pacxogomepa unu obpbise
nvHUM cBAsn) copmmpyeTcs kop auarHoctupyemon cutyaumm HC «I» no ob6vemy u
macce no TpybonposoaaM, AN KOTOPbIX YCTAHOBIEH PEXMUM KOHTPONS.

[anbHenwnn pacyeT macc, NoTpebneHHON 3HepruM U apxmBMpoBaHMe napameTpoB
BbIMOJIHSETCA B 3aBMCMMOCTM OT 3HavyeHust napameTtpa «KoHTp.V» (cm. n.2.13.6).

HC no oTknoyeHno nutaHusa oopMmnpyeTcst Npy NponagaHns KOHTPONbHOMO Hanpsi-
XEHUS1 Ha BPEMSI HE MEHEE 2 MUH.

214 CepBUCHble (hpyHKLUMN

MeHio «CepBuC» npegHasHa4yeHo AN4:
npocmoTpa nHgopmaumm o npubope (Cepsruc—MHdopmaums o npubope);
HaCTPOWKN KOMMYHMKaLuoHHbIX nopToB Com1 n Com2 (Cepsuc—KommyHukaumm);
KOHTpONS 3Ha4YeHns BXxoAHbIX curHanos (Cepeuc—Hanagka);
cbpoca cogepXMmoro apxmea 1 MToroBbix napameTpoB (Cepsuc-Copoc apxusa);
nepesofa BbluMcnnTens B pexum nosepkun (Cepsuc—Tlosepka);
nepekntoveHus aktuesHon bl (Cepeuc—AktuBHas b);
NpPOCMOTpa CTaTUCTVKM Mo dHepronoTpebnenHmio (Ceperc—3HepronoTpebnexme);
npocmMoTpa annapaTtHbix HemcnpasHocTel (CepBnC—AnNmM. HEMCNPaBHOCTK)
(cm. n. 4.2);
e KOHTpons HanpsikeHus 6atapen (Cepsuc—Hanp. 6atapen).

[na Bxoga B mMeHi0 «CepBMC» criegyeT paspelunTb CEePBUCHBIN YPOBEHb MEHIO,
yaepxwusasi He MeHee 8 ¢ knasuwy MEHIHO.
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2.14.1 UHgopmayus o npubope

Mpu BXOAe B AaHHbIV NYHKT HA 3KpaHe oTobpaxkatoTcs ceBegeHus o npubope.

Mofens BoINHCAMTEN A g TBE7-04.1
ANnapaTHan BEPCUR mmp AB 3.0 nNB 1.0 lem MporpammMuas sepcus
3apoackoi HoMep wep| N 15-123456 KCK=EBO3 |e== KOHTPONEHAA CYMMa KANWBPOBOK
KonTponeHaa cyMma MO =] KCNO=D52E, KCH=7478 |4=m KOHTPONBHAA CYMMa HACTROEK

Pwuc. 3.9 — Hdpopmaumsa o npubope

2.14.2 KommyHukayuu

Moppasnen npefHasHayveH ans HacTpoiku Com-nopToB.

CkopocTb o6meHa BbibupaeTcs B aguanasoHe 1200...115200 kbut/c.
OoctynHbl npoTokonbl: Modbus RTU, Modbus ASII, PPP.

|| Mpumeyanme [Mopt Com1 cootBeTcTBYET MHTEPhency RS232, Com2 — Ethernet/RS485. ||

HDOP NPHBEOPE

HAﬂhfg(A
SHEPIONOTPEGNEHHE

Puc. 3.10 — Hactponka Com-nopToB

MpumeyaHue MakcumanbHas ckopocTb obmeHa no nHTepdency RS232 npu pabote
oT 6aTtapeu He 6onee 9600 k6uT/C.

2.14.3 Hanadka
B naHHOM nyHKTe 0TOGpakatoTCst 3HAaYEHWS1 BXOAHbLIX CUTHAMOB MO KaXgoMy M3 KaHaros.
Homep kaHana 3HadeHwe napameTpa

{ I1=12,0 MA (1904)

Tow wepd |-

15=10,0 mA (1203)
{ R1=129,230 Om_(1234)

ConpoTUBNEHWE mm{ s e

R6=129,230 Om (1234)

YactoTa -[ F1=1,275Tu N=123 s KONWMYECTED MMNYNbCOB

F7=0,275Tu N=023

Puc. 3.11 — 3HayeHnss BXOOHbIX CUrHanoB
||I1pumeqa|-w|e 3HayeHuve yacToThl F7 cooTBETCTBYET A0MN. UMMYNLCHOMY BXOAY. ||

<= Kog ALIN

2.14.4 C6poc apxuea

Onsa BbinonHeHns onepauun CBPOC APXUBA Heobxoanmo:

e paspewwnTb AOCTYN K HACTPOEYHbIM NapameTpam, HaxaB KpaTKOBPEMEHHO Ha
KHOMKY AocTtyna (cMm. puc. 2.2);

e [epenTn Ha CEPBUCHbLIN YPOBEHb MEHIO, Yaepxusas He meHee 8 ¢ knasuwy ME-
HIO v ¢ nomoLpto knasmLl unm @ BblbpaTh 1 BoviTn (HaxaTvem BBO[) B
pasgen CEPBUC-CBEPOC APXUBA,;

e knaemwamn @ v @ noateepanTb HeobxoaMMOCTL cBpoca «aa» U HaxaTb
knasvwy BBOM. Onsa oTka3a oT cbpoca BbIOpaTh «HET».

Bsop, Oukcauus
n3MeHuni

HAJTAOKA Beoy
DHEPIONOTPEBJIEHUE > Het
CBEPOC APXWUBA] | Da |
Axktus. bAl: b1 @
Bosspar 6e3
MU3MeHus

Puc. 3.12 — Cbpoc apxuBa

MpumeyaHue Onepauns «CBPOC APXUBA» obHynsieT TOnbKo COAepXMMOe apxuBa
W NTOrOBblE AaHHbIE.
HacTtponku 1 cogepxXnmoe apxmBoB COObITUI HE U3MeHATCS!

NHdopmaums o pakte cbpoca apxmBoB hMKCUPYETCH B apxmBe cobbITUIA.

Bbibop
neiicTeus
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2.14.5 [loeepka

[ns nepesoga Bbluucnutens B pexxvm MNOBEPKA Heobxoanmo:

e paspeLunTb AOCTYM K HACTPOEYHbIM NapamMeTpaM, HaXkaB KpaTKOBPEMEHHO Ha
KHOMKY AocTtyna (cMm. puc. 2.2);

e [EPENTN Ha CEPBUCHbIN YPOBEHb MEHIO, YaepxuBas He meHee 8 ¢ knasuwy ME-
HKO v ¢ nomoLbto knasmLl @ unm BblbpaTh 1 BoviTu (HaxaTvem BBO[) B
paszgen CEPBUC-TTOBEPKA;

e KnaBuWwammu @ nnm @ noaTBepAnTb HeobxoAMMOCTb copoca «aa» n HaxaTb

knasuwy BBOM. [ns oTka3a OT BbIOpaTb «HETY.

Tun 6atapen: AA
Ycu. pexwunm: Buikn

Tun 6atapen: AA

YcK. F exxnm: Boikn
Moeepka: Bbikn MNoeepka: Bkn

WHOOPMALIMA O WHO®OPMALIMA O NPUEOPE

%‘" MoaTsepKaeHHe
Bosspat Ges ‘ peXMMa NoBEPKM BuKcaLnA
H3IMEHMA H3IMEHWK

Puc. 3.13 — BkrnitoueHne pexnma noBepku

Mocne BKMOYEHNS pexuma NoBEPKu:

— B BbIYUCMMTEND 3arpyxaeTcsi noBepoyHas 6asa AaHHbIX;

— ycTaHaBnvBaeTcs Bpems xx:58:00.

PaKT HaxOXAEHWSA BbIYUCIIUTENS B PEXUME MOBEPKN MOATBEPXKAAETCA MUralowmnm
cumBsorom «IM» B MpaBoM BEPXHEM Yriy aKpaHa.

02.02.16 11D Veankaumn pesuma
APXMWBbI foaepri

Puc. 3.14 — Nngmkaumusa pexnma noBepku
Mo OKOHYaHUM NOBEPKN BbIYUCIINTENST HEOOXOAMMO OTKMUNUTL AaHHbIA pexnm. MNo-
cnepoBaTenbHOCTb AeNCTBUIA aHanorMyHa BKITOYEHUIO NOBEPKM.
Mpwu BbIXOOE M3 NOBEPKM coaepxunmoe Tekylen B[] BoccTaHaBnmMBaeTcs.

BHMUMAHMUE! [lMocne okoH4aHMA noBepkn HEOGXOAMMO YCTaHOBUTL AaTy U BpeMms U
coenats CBPOC APXUBA.

MpumeyaHue [1pu NoBepke B aBTOMATUYECKOM PEXUME NEPEBOS, BLIMUCTIUTENS B pe-
XXMM MOBEPKM 1 BO3BPAT U3 HErO, a Takke YCTaHOBKa BPEMeHU 1 cbpoc
apxuBa npoussoaatcs ABTOMATUYECKN.

WHopmaLms o pakte noBepku huKkcMpyeTcsl B apxmBe COObITUIA.
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2.14.6 AkmusHasi B[
Mogpaszgen npegHasHa4veH st CMeHbl aktueHow B/,

RS guLN O L AR s O FFRGE T i
Axtne. 61: A1 LN |lAkTtne. 6: 642
Tun 6atapen: AA

4 uamernii | Tun GaTapen: AA
BA1 f BeiSop Boﬂ I'IepEKruoueHue BO I'Iepcebcmnueuue B/
5 AKTUEHON B, 0 "C naponem” 'C aocTynomM"
Boszepar Gez @. ﬁiﬂ ; # BA BOf) Tuxcauns

H3MEHHMA -
M3MEHWA

Puc. 3.15 — CmeHa aktusHon B[

MpumevaHne W3meHeHue Tekylen Bl ¢ knaBnaTypbl BO3MOXHO NpW yCrOBUSX:
1. Mcnonb3osanue B2 paspeweHo (YIIPABNEHUE BA2-
Ucnonb3oBaHne BO2-[a).
2. 3apaH crocob nepekntoyeHnst b1 «Bpy4Hyro».
3. PaspelueHa cmeHa B[] ¢ knaBuatypel (C naponem nnn C goctynom).
4. Cxembl namepennii B TB1 n TB2 B[J2 He paBHbI Hy1t0.

MpumeyvaHune [Maponb no ymonyaxuo 11111.
YTeps naponsi npuBegeT K HEBO3MOXHOCTU €ro BOCCTaHOBIIEHUA
6e3 obpalleHuns K NPOM3BOAUTENIO.

MHdopmaums o cakte cmeHbl Bl dukenpyeTtcs B apxmse nsmeHeHuns .

2.14.7 3HepzonompebneHue

Moapasgen npefHasHayeH Ansa BbIBOAA CMPaBOYHON MHpopMaumMmn o BpeMeHu pabo-
BbIMUCIIUTENS B peXMMaXx, BIMSIOWMX Ha pecypc 6aTapeu:

e Hapab. 6e3 Bl — paboTa Bbluncnutens ot 6atapeun (6e3 BHeLWIHEro NnuTaHus);

e Pacuer. pec. 6aT. — pacueTHOe BpeMs ncuepnaHusi pecypca b6atapeu;

e Hapab. gucnnes — gnuTtenbHoCTb paboThl Aucnies oT 6aTapew;

e Hapab.no cetn — pabota no nHtepdency ot 6artapeun.

Hapa6. 6e3 BN : 1y
Pacu. pec. 6ar. :8789u4
Hapa6.ancnnes: 123 4
Hapa6.nocetn :32y

Puc. 3.16 — NHdopmauus o paboTe BbluncnuTens

Tb

3 MoaroTtoBKa K aKcnnyaTtauuu

3.1 PacnakoBka
Mocne pacnakosku TB7 nomeLLaloT B Cyxoe oTannvMBaemMoe noMeLLeHve Ha 24 vaca.

3.2 MecTo yCTaHOBKM U KpensieHue

Mpun BbIGOpPE MecTa yCTaHOBKU criegyeT YYnTbiBaTb, YTO AOMYCTMMbIMU Anga TB7 gaB-
nstoTes paboune ycroBus cornacHo nyHkty 1.2.4. Hanbonee 6naronpusatHas temnepa-
Typa oKpyxatoLlero Bosayxa ot 15 go 25 °C. B nomelleHnn HegonycTumo Hanv4yve na-
pOB KWCMOT, LWenoyen, NnpuMecein aMMmaka, CEPHUCTLIX U OPYrMX ra3oB, Bbi3blBAOLLNX
KOppOo3uto, a Takke HegonycTMMa KOHAeHcaums Bnarm.

MecTo YCTaHOBKM He OOJ1KHO pacnonarartbcAd BONM3M cunoBbIx kabenew, ANIEKTpO-
LUMTOB, CBAPOYHLIX annapaTtoB 1 T.M., MHade TB7 cnepnyet 3aliMTUTb 3a3eMJ1IeHHbIM Me-
Tannnmyecknm KOpO60M.

KpenneHne oOCHOBaHWMsi kopriyca MNpPOM3BOAMTCA BMHTAMM B 4-X TOYKax COrfacHo
puc. 4.1 (Mpu CHATON KpbILLKE MOHTaXHOro otceka) unu Ha DIN-pefiky.
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Pwuc. 4.1 — Cxema kpenneHus kopnyca TB7

3.3 MopknioyeHne BHELWHUX Lenen
3.3.1 O6uwue mpeboeaHus

BHUMAHME! 3ANPEWAETCA MNPUMEHEHWE OATHYMKOB, BbIXOL KOTOPbLIX
CBA3AH 3NEKTPUYECKN C KOPINMYCOM (3EMIIEN)!

OnameTp kabens, nponyckaeMoro yepes kabernbHbI BBOA, OOIMKEH ObiTb 3—-5 MM.
CeueHne NpoBOAHUKOB, MOAKIIOYAEMbIX K pa3bemam, AOJMKHO ObiTk 0,12-0,5 MM,

Ecnn B pagnyce go 10 metpoB oT TB7 1 nepBuYHbLIX AaT4YMKOB OTCYTCTBYHOT CUMO-
Bble MPOBOAHMKU C UHOYKTMBHOWM Harpyskon 6onee 1 A (TpaHcdopmaTtopbl, CBapOYHbIe
annapaTbl, ABUraTenu) 1 NpoYne NCTOYHMKM 3NEKTPOMAarHUTHbIX MOMEX, TO NIMHUK CBA3K
C AaTynKkamuy JonyckaeTcs NpoknagbiBaTe HEIKPAHNPOBAHHbLIMY Kabensamm.

Mpn HanWuMM BbILENEPEYUCTIEHHbIX UCTOYHMKOB 3NEKTPOMArHUTHbLIX NOMEX NMHUN
CBA3N C JaTyvMKaMyM PEKOMEHAYEeTCH BbINOMHATbL 3KpaHMPOBAHHbIMU Kabensmu nnbo
npoknagpiBaTe B MeTannuyeckux Tpybax wnvm metannopykasax. [lpyu atom ans npo-
KMagKkun CUrHarnbHbIX IMHUA MOXHO NMPUMEHUTb 06 Kabernb.

OkpaHbl kabenen AoMmKHbl BblTb ANEKTPUYECKN CoeauHEHbl Mexay cobow (Tonbko B
OfHOW To4ke) M obwmmM npoBogom npubopa. [ns 9ToN Leny ucnonb3oBaTh KOHTAKThbI 1
unu 4 pasbemoB X7, X8, X9. Nprmep nogkntoveHns npusegeH Ha puc. 4.2.

+~—N G, Pacxogomep 1 . Kont[ Llens)
._220\/_ N n0K1|12M\1/'aHm;:_® +1sz ’_‘Tfﬁ .,“. 2l 1 [oom
19 o[ 12v][ +F1] P2 [
Pacxogomep 2 T lo[ s+ X7
~200vV ] N Bnok nutamus on P ”~
—L v @2y F1] Q] 4 | O6u
iy o[ 12v]|| +r1] A Q| 5 | Bx2
~ «—IN Brok Tamms Pacxogomep 3 . Kont[ Llent)
220v 1, 12v o] +2v|[ F1] S DERE
T o[ 12v]| +1] — Q| 2 | Bx1
- T Q| 3 +U X8
Q| 4 | oow
HE NOOKIIOYATD ! X 0| 5 | Bx

Puc. 4.2 MNoagknoyeHe uMnynbCHbIX TMHUIA CBA3N

Sanpeu.l,aeTCH npucoegnHeHne 3KpaHoB K To0bIM NOCTOPOHHMM LiendMm, BKno4aaA 3asem-
NeHnA U 3aHyneHna. C"eFWET NPUMEeHATb Kabenu, umeroLume U3oNALMIO noBepx 3KpaHa.
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BHeluHuwe ycTponcTea (Mogem, KOMMboTeP), NOAKNoYaeMble no nHTepdency RS232
OOMXKHbI MMEeTb 3aluTy OT MMMYINbCHBIX MepeHanpskeHun n nomex (rpo3osawuTty) C
NOACOEANHEHVEM K JIMHWW 3aLLMTHOIO 3a3eMIIEHMS.

3awmTHoe 3a3emneHne TB7 oT nopaxeHns anekTpruyeckum ToKOM He TpebyeTcs.
3.3.2  [lodknro4eHue mepmornpeobpasosamerieli connpomueneHusi (TC)

TC nopgkntoyaeTcsa 4-x xunbHblM kabenem anuHon go 500 m npu ycnoemu, 4To CO-
NPOTUBINEHNE KaXaon Xunbl kabens He npesbiwaet 100 Om.

BapwaHTbl nogknioveHmsa TC B 3aBUCMMOCTU OT UCMONHEHNS NoKa3aHbl Ha puc. 4.3.

[KonT [Lens
4] I |ug
®3 [ U |8¥g|TB7
©2] U |

(6]

: 4 BbiBOO@ © 1 !

?} [Kont [Uens

I 4] 1 g

5 € ®3| U §¥z TB7

s 1 ©2]| U |x B

E 3 BbIBOAA o 1 [

g IKOHT Llenb IKOHT Llenb

s o4 I |uge 4 1 |gse

@ o3| U |9g|T87 3] U |94| 187
©2[ U |x% t° 2| u |x%
SERE 1

a) MopgknioyeHne TC no 4-npoBogHON cxeme 6) MNopakntoyeHne 2-x npoBoaHbIX TC

Puc. 4.3 - BapuaHTtbl nogkntodeHusa TC

,El,onyCKaech nogkntoyeHne ogHoro TC Ha HECKOSbKO KaHanoB n3MepeHua temnepa-
Typbl TENNoBbIHMMUCTIUTENA.

MpuMeuyaHne Cxema NoaknoyeHust Ha puc. 4.2. 6 oTHocKTCA Tonbko k TC ¢ Hepasb-
€MHbIM ABYXMNPOBOAHbLIM Kabenem.

|| BHMUMAHMUE! HapaiwBaHve Hepa3beMHOro ABYXnpoBogHOro kabens He gonyckaetcs ! ||

3.3.3 [ModknroveHue umnynbCHbIX dam4yukoe (000cHYemMYyuKos)
MMnynbcHble AaTymKmM NOAKNIOHATCS 2-X XUIbHbIM kabenem anvHoi go 500 m.

K nmnynecHomMy Bxogy TB7 MoryT noaknodaTbCsl YCTPOMCTBa C NUTAHNEM UX BbIxoga OT
TennoBbIMMCANTENS (MACCUBHBIV TUM) UMN OT COBCTBEHHOIO NCTOYHMKA (AKTUBHBIVA TUN).

Ons nutanua YJIbTPA3BYKOBbLIX PACXOOOMEPOB BE3 COBCTBEHHOIO UC-
TOYHUKA MNTAHUA Ha BxoaHbIX pasbemax X7, X8 n X9 npeayCMOTPeH cneuunanbHbI
KoHTakKT +U. CxeMa nogkntoyeHms Y3 pacxodoMepoB nNpuBeaeHa Ha puc. 4.3.

X7, X8, X9
+U |—  |KouT Uenb
@ Bhix 5 |Bx2
06w 4 |O6w,
oy B 3 |+U
@ Bbix 2 |Bx1
Obw 1 _|06w|

Puc. 4.3 lMNMoakntoyeHne Y3 CH4ETUMKOB C NUTAHUEM OT TENNOBbLIYNCINTENS

MpumeyaHune [Mpu NoaknoYeHUN yNbTPa3BYKOBbLIX PACXO4OMEPOB K BbIYMCIUTENIO C
aBTOHOMHBIM NMUTaHMEM Ucnonb3oBaTh 6aTapeto nuTaHusa Tuna D !
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3.3.4 IModknroyeHue 0amyukoe 0aesieHUsI
[aTynkn gaBneHus noaknyaeTcs 2-X XuUnbHbiM kabenem anvHon ao 500 m.
PekomeHaoyemasn cxema nogknoyeHus 4aT4nMKOB AaBNEHUS:

Tp1TB1 KoHr | Llens

®2 [ B |o

»O 1 06wy %

»o4 [ Bx2[o

»03 | 06w >

o2 [ Bxt |-

»® 1 | Obw | X

»o4 | Bxt e

»O03 | 06w |>

~285 N mooc * »04 | Bx2 [w
J__@ NMUTaHUA __ §®3 06|.|.|, b4

Puc. 4.4 — lNpumep NnogxknNoYeHNss 4aTYMKOB AaBMEHUS
[nsa nutaHns aByxnpoBoaHbIX [ paspeluaeTcs NnpyMeHeHne ogHOro G6rioka NUTaHuS.

BHUMAHUE! 1. AJ1A NMNTAHVA OATYMKOB JABJIEHMA HEOBEXOOMMO WNCIONb-
30BATb BHELUHME TPAHC®OPMATOPHbIE BJIOKU MNUTAHUA!
2. SANAPANNENNBAHNE KAHAJTIOB MSMEPEHWA OABNEHUA HE
OONMYCKAETCA!

MpumeyaHue [Mpu ncnonb3oBaHun He Gonee AByX AaTYMKOB AaBMEHMS pa3peLuaeTca
3anuTbIBaTb JaTYMKM OT GNoOKa NUTaHUS BbIYUCIIUTENS.

3.3.5 [lopsiOoK NOOKIOYeHUsT

Pa3bembl Ans NnoakntoYeHns BHELLHUX Lienen HaxoaaTca B MOHTa)XHOM oTceke TB7.
Pa3melleHne pa3beMoB 1 CXeMbl NOAKMIOYEHNS ATYMKOB NpeacTaBneHbl Ha puc. 4.6.

[Mopsgok noaknoveHns Lenemn 4aTymnkos:

o [lponycTtuTb Kabenun Yyepes repMoBBOAbI 1 pasaenaTtb Ha AnuHy 8...10 cm.

e 3aunctutb NPOBOAHUKN Kabenewn, CKPYTUTb MHOFOXMWIbHbIE NMPOBOAHUKA UK
HageTb kabernbHble HAaKOHEYHMKW, BCTaBUTb B THE340 COOTBETCTBYIOLLErO pasb-
ema 1 3aKpenunTb BUHTOM.

Mpumevanne MEPE[ MNPUCOEOVNHEHVEM KABENEW K NPUEOPY HEOBXOAM-
MO YBEOUTBCA B OTCYTCTBUUN PASPLIBOB 1 KOPOTKWX 3A-
MbIKAHWA NPOBOOHNKOB CXEMbI!

o [lpucoeanHuUTb OTBETHbIE YacTU pa3beMOB.
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Punc.4.6.1 — PacnonoxeHne pa3beMOB U CXema NOAKNIOYEHNS] 4aTYMKOB
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3.4 BBopg HacTpoeuHbIX NapamMmeTpoB
Mepen BBOOOM B 3KCMyaTauuto HEOOXOAMMO MPOU3BECTU HACTPOMKY TEMMOBbIYUC-
NUTENs Ha KOHKPETHYH KOHUIypaLumio CUCTEMbI TENNOCHabXeHns.

HacTpowika TennoBblYMCNUTENS BbINOMHAETCA NoMoLLlbo nporpammbl « TB7 KoHdu-
rypatop». [NonHylo HacTPONKY UM M3MEHEHME HEKOTOPbIX NapamMeTpPoB MOXHO BbIMNOr-
HWUTb BPYYHYIO Yepes3 CUCTEMY MEeHI0 B cooTBeTCcTBuM ¢ n. 3.1.2.

BHUMAHUE! 3HayeHus HacTpoeYHbIX NapameTpoB pekoMeHAyeTcs corfnacoBaTh C Ten-
nocHabxaroLLel opraHnsauvei, npeaBapuTensHo oopMYB B BUAe Tabnuvupbl.

CdopmupoBatb Tabnuuy € HacTpOeYHbIMM MapaMeTpamMu MOXHO B Mporpamme
«TB7 KoHdumrypaTop» 6e3 nogknoueHns K Belumcnutento. [Ans aToro Heobxoammo:

1. BBECTV B NporpaMme Heo6X0aNMbIE HACTPOEYHbIE NMapameTpb.

5| TBT Konguryparop ==
@ailn  Bug  Hacrpoilem nporpamms  Cnpasa
- Kowgurypesposanvie S EETETSN] TB7 Kondmrypartop
= CucTera
e O6uwme | Tpybea 1.3
TE2 {He wen ) CH 6, KT3=3, ®PT=0 || (M | Cuctema = [s[kma]@rT]anz |.ar
% B2 (He mcn) t1 Pl WL 333 0 TB weaen. 0 0 O12=Mifh1-h2) MaT
Cepewc 1 OTepoiTan 1] 1 Q12=M1(h1-hZ)+dM(h2-h HeT
2  Omepuves |z 0 2 O2=MIMh-hd) HET
3 Oteputes 0 3 O12-M2(hi-h2edMbi-h weT
€2 P2 V2 4 OTeputan 10 Q12=M2(h1-h2) HET
5 JmxpriTan 1 1 012=M1{h1-hZ)+dMh2-h weT
- B JaxpuiTan 12 Q12=M2(h1-h2) HET
% 7 Rswnwrad 13 O12MII-hFiecdMinh Rt
JanaTh napameTpe
YT b Wareperse tHe:
Hcnonoaoeanne b t<a {rp.C) Pxa (MMa): Hcnons3osanie e
KoMTpont nepaseTpoB:
KonTpone t KoxTpons did: dibAman: (0-47%):
EouTpons dt dt man (rp.C) KouTpons O:
| || |l =
2 o O

2. CoxpaHuUTb HACTPONKK B hann Anga nocrneayoLllen 3annucu B BelYUCINTENb, a Tak-
e ChopMMUPOBaTL OTHET O HACTPOMKAX.

1| TBT Konguryparep o | e -]
Taiin  Bua  Hacrpoficm nporpammes  Cripasxa
= CUCTEMA
=B ) [ ] [
TB1 (CW=6) ¥CTaMoBuTE CBRIE v
TBZ (He wmen) ) . .
4 B2 (He wcn) OTKPLITE HACTPORKM M3 (harfina | CoxpaHMTE HASTPOFKH B hafnn | OTueT o HACTpORMKEX
Cepemc — LT | T I
| [
1 Cucrema
2  Cepsmc
2 O O

3. Pacnevyatatb oT4eT 0 HacTponkax. OTYeT O HaCTpoWMKax MOXHO BMOXWUTb B MPO-
eKTHyl0 AokymeHTauumto. Mpumep oTyeTa o HacTporikax (HactpoeyHass B[1) npvBeneH B
npunoxeHum I,

MNMocne BBOOa HacTPOEYHbIX MNapamMeTpoB CreayeT  BbIMOMHUTL — ofepauumio
CBPOC APXUBA (cm. n. 2.9).
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3.5 Anpob6auusa dpyHKLMOHUPOBaHUSA

Mocne MoHTaxa u BBoAa 6a3bl AaHHbLIX Hado yoeanTbest B HOpManbHOM (OYHKLIMOHUPO-
BaHUM y3na yyeTa. [ina atoro crneayeT nocnegoBaTenisHO BbIBECTU HA MHAMKATOP 3HaYeHNs
TemnepaTyp n 06beMHbIX pacxogos. [1py COMHEHUSIX B peanbHOCTU MX 3HAYeHWIn nocneno-
BaTENbLHO MPOBEPSAOT: MOHTaX LieNeun, HacTpoeYHbIE NapameTpbl Ha COOTBETCTBME Macnop-
Ty AaTYMKOB M AaT4YMKOB HA COOTBETCTBME UX macnopTy. pu Hanuuum kogos HC, cnepyet
YCTPaHUTb BbI3BABLUYIO X MPUYMHY, PYKOBOACTBYSCE NYHKTOM 4.2.

4 OO6cnyxumBaHue Npu 3IKcnnyatauumn

4.1 Mopsaok akcnnyaTtauun

B npouecce akcnnyartauuu B3anmogencTaue nons3osatens ¢ TB7 B o0CHOBHOM CBO-
OUTCA K CYATBIBAHUIO TEKYLLMX U apXMBHbIX NMOKA3aHWUI U BHELLHEMY OCMOTPY.

Mpn HeobxoaNMOCTM Takke NPOU3BOASAT:

® CMEHY CXEMbl MI3MEPEHNI (Hanpumep, 3MMHEN Ha NETHIO 1 HaobopoT) — Npu Hanw-
ymm ogHon 6a3bl AaHHbIX B1 nnu cmeHy 6a3 aaHHbIX — npy paboTe ¢ AByms B[.

e [OAKIIOYEHNE MOAeMA, KOMMbIOTEPa (B TOM YMCIEe U3MEHEHME 3HAaYEHUIN CKOPO-
cTn obmeHa) — 6e3 cHATUSI NNIOMObI.

C ycTaHOBNEeHHOW NepUoaMYHOCTLIO OAUH pas B 4 roga NpoBOAAT NMOBEPKY.

|_|pl/l CHATUM C 3KCnnyataunn Ha MnoBepKy HeO6XOJJ,VIMO Ba(bI/IKCVIDOBaTb apXunBHbIE
nokasaHudA, NOCKONbKY B pe3ynbTaTe NoBEpPKN OHU 6y/J,yT CTEPTbl N3 MNaMATU TBY.
4.2 YcTpaHeHMe HelTaTHbIX CUTyaLun

TB7 nmeeT cucteMy AvarHocTuku. [inarHoctnke noasepraroTcs:

e MapameTpbl cucTem TennocHabxeHnns TB1 n TB2;

e annapaTtHas YyacTb TENMOoBbIYUCINTENS;

e HanuMymMe HanpspKeHUS BO BHELLHEW anekTpoceTu, nutatowen BC.

Ons yctpaneHusa HC B cuctemax TB1 n TB2 npoBoasit MeponpusaTis Mo NpoOBEPKE U
YCTPaHEHU0 BO3MOXHbIX NPUYKH. B nepByto ouepeab crnegyeT NpoBEpPUTD:

e HapexHOCTb KOHTaKTOB Ha CTOpOHe Aatuuka un TB7;

e OO6pbIB, KOPOTKOE 3aMbIKaHNE UMW 3aMblKaHNE Ha 3EMITI0 NTMHWMN CBA3W;

e CooTBETCTBME NOMAPHOCTM CUrHana.

B cnyyae nosiBneHus annapaTHbIX HEUCNPaBHOCTEN Npubop cnefyeT OTnpaBUTb Ha
3aBOA-M3roTOBUTESb UMK B CEPBUCHbIV LIEHTP.

AnnapatHble HeucnpaBHocTM (All) oTobpaxatTca Ha WHAMKATOpe B MEHH
«CEPBUC-AnNn.HencnpaBHOCTWY.

MepeyeHb annapaTHbIX HEUCMPABHOCTEN:

— AUM1, ALIN2 — HencnpasHocTb ALMT;

— EEPROM, EEPROMwW — HeucnpaBHOCTb NamATu;

— [nT. 4aTYNKOB — HU3KOE HaMPSHKEHNE Ha KOHTaKTe 3 pasbemoB X7, X8,X9;
— RTC — HeucnpaBHOCTb YacoBOro KBapLa;

— CLK — HeucnpaBHOCTb BbICOKOYACTOTHOMO KBapLa.

* KoHTakT 3 pasbemoB X7, X8,X9 ucnone3yetca TOJIbKO ans nutaHusa Y3 gaTumkoB
pacxoga (cm. n. 3.3.3). B ocTtanbHbIX cnyyasx KOHTakT 3 [OOMKeH ocTaBaTbCs
CcBOOOAHBIM.
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PekomeHgaumm no yctpaHeHuto HC npuBegeHbl B Tabnuue.
HC Cnoco6 ycTpaHeHus
MpoBepuThb:
— CooTtBeTcTBME AaHHbIX nacnopta TC 1 3Ha4YeHWs HaCTPONKM.
TemnepaTtypa BHe |— LlenocTHOCTb YyBCTBMTENBHOrO anemeHTa. ConpotueneHne TC
AvanasoHa nsme- (npu temnepartype 6nmskon 20 °C gomkHo 6biTh B npegenax 107—
peHun 109 Om ansa 100M 1 Pt100 1 535-545 Om ansa 5000 1 Pt500.
— MNpaBunbHocTb nogkntoveHns TC K TENNOBbIYMCANTENIO
(puc. 4.3), obpallas BHMMaHWe Ha Homepa koHTakToB B TC 1 TB7.
[asnenne BHe |[poBepuTb
ananasoHa usme- [— OyHKUMoHMpoBaHMe 6oka NTaHusa AaTdyvka AaBrneHus.
peHun — Hann4yme BbIXOQHOIo TOKa OT AaTymKa.
[MpoBepunTb
— OBOCHOBaHHOCTbL 3HAYEHUI YCTaBOK M NpaBuibHOCTbL BA.
— Hanuuue curHana ot BC.

O6bem BHe ana-
nasoHa ycTaBoK

OTcyTCTBYIOT NO-
kaszanna V, Mun Q
B apxuBe

MpoBepuTb Hanuune kogos HC no ykasaHHbIM NapameTpam. Mpu
HaIMYnM KOLOB YCTPaAHUTL MPUYUHBI UX BO3HUKHOBEHUS

MposepuTb

— [lencTBUTENBHO NX HET NOAMNUTKM CUCTEMBI TenrocHabxeHus, a

ONS 3aKpbITOM CUCTEMbI — HECaHKLMOHUPOBaHHOIO Bogopasbopa.

— OBoCcHOBaHHOCTL 3HavyeHns yctaskm dMmax.

Tennosas aHeprus |[poBepuTb, YTO HET MNOAMUTKN CUCTEMBI TENNOCHaBXeHWs U TemnepaTy-
oTpuuaTtensHa |pa Bogdbl B 06paTHOM TpybonpoBoae HWKE, YEM B MOAAIOLLEM.

MpoBepuTb

— KoppeKkTHOCTb HacTporkm cnocoba KOHTPOMsS NUTaHUS pacxono-

MepepbiBbl B 311€K- |MEPOB.

HebanaHc macc
BHE [ManasoHa
yCTaBKU

TponuTtanum BC | — [NoakmtoYeHo i KOHTPOSbHOE HanpsikeHue ¢ 61oka NMTaHus
(kog HC B apxuBe |pacxogomepa.
«») Cnocob KOHTPONs CeTeBOro NUTaHNs pacXxo4oMepPOB

«KoHTp.BC= ngue.PC» npumeHaTtb TOJNIbBKO ansa pacxogomepos
Mutepdnoy PC, nmetoumx pexum Bbixoga «/HBEPCHbIN».

5 TpaHcnopTupoBaHue U XpaHeHUe

TpaHcnopTupoBaHve TB7 crnepyeT npov3BOAUTb TOMbKO B YMAaKOBKE aBTOMOOWMb-
HbIM, YKENe3HOOOPOXHbIM, aBUALMOHHBIM, PEYHbIM M MOPCKUM TPaHCMOPTOM C obecne-
YeHMeM 3awuTbl OT AOXAA M cHera. [Mpu TpaHCNOPTMPOBaHUM AOMKHbI COOMOAATHLCS:
Temnepatypa okpyxatowero Bosgyxa oT MuHyc 10 go 50 °C; oTHocuTenbHas BNaXHOCTb
0o 95 % 6e3 KkoHaeHcaumm BRaru.

TB7 6e3 ynakoBKM [OMyCKaeT XpaHEHUEe B 3aKPbITbIX OTaNIMBaeMbIX XpaHWMLax
npu Temnepatype ot 10 go 30 °C n oTHocuTenbHOM BnaxHocTn 0o 95 %. KoHaeHcaums
Bnarv He JornyckaeTcs.

XpaHeHve crneayeT BbINOMNHATL Ha cTennaxax. CknaguposaHve TB7 gpyr Ha gpyra
He ponyckaeTcs. PaccTosiHne OO0 OTOMUTENbHbIX YCTPOWCTB AOMKHO OblTb HE MeHee
0,5 m. Bo3ayx He OormkeH cogepxaTb MbiX, NApOB KUCIOT U LLENOYN, a Takke rasos,
BbI3bIBaIOLWMX KOPPO3WIo. MNpn xpaHeHnn He TpebyeTcs KoHcepBaummn 1 06CnyXnBaHus.
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MpunoxeHne A — Cuctema AMarHOCTUKM

OuarHoctupyemble cutyauum B cuctemax TB1 u TB2

TB7 oTobpaxaeT Ha MHOUKATOpPE U coxpaHsieT B apxuse kog HC namepsiemon Benu-
4nHbl. B Tabnmue A1 n A2 nprBegeHbl COOTBETCTBUE NPUHMH BO3HMKHOBEHUS 1 kogos HC.

Tabnuuya A1 — PacnosHasanne HC no ee kofy B TEKYLLMX MNOKa3aHUSAX

BennuuHa MpuymHa MokasaHus Kop
Temnepatypa t1+t3 n t<0°C -——= <
tx t> +180°C - >
Temnepatypa tHB t<-50°C ——— <
paryp t>+130°C --- >
P<-0,01PB -—— <
[Nasnexne P1 - P3 P>101Ps —— S
Pacxog G1 — G3 F > 2"y npun «Tun BC» = MexaH. | CooTtBeTcTBytowee 2y | >
Pacxog G1 — G3 He nogkntoyeH koHTponb cetn | ®akTnyeckoe 3HaveHne | !
Tabnvua A2 — PacnosHaBaHne HC no ee Kofy B YaCOBbIX apXMBHbIX MOKa3aHUSX
BenuuuHa MpuynHa HacTtpoiiku Moka3aHus Kog
Temnepatypa t1, t<o % Cuer oTMeH. i
t2ut3 nnm 8 CueT ¢ nopgc. toor
(]

TemnepaTypa tx t>180°C — txgor <
T . t<-50 unu
emneparypathel . 1anec - >

[aenenve P<-0,01PB _ Pror
P1-P3 wm P >1,01Ps A
Bes noacr,
VdpakT
VepakT > Vmax CyeT oTMeHeH >
C noacr., Vaor
C nogcT. u KoHTp.U A
Bes noact.
> )
O6beM 0 < Vdakt < Vmin E’. Cuet oTmeHeH Vepakr <
V1,Vinv3 3 C noact Vmin
Vdpakt =0 x C nogcer. v koHTp.U 0
OTcyTcTBME KoHTp.V # C noact. n o
KoHTp.U
ceTeBOro !
KoHTp.V = C noact. n Vaor
nUTaHuA kOHTP.U A
= Bes nogct.1 m
dM < - HB
Macca dM npu 2 C noacr1 dakTuu. 3HaueHne | #
dM = M1-M2 dM< — HB nnu 'g: Bes noacT.2 v )
dM > HB x C nogct.2
o Bes nogcr. PakTny. 3Ha4YeHune
TennoBas g
=
3Heprusa Q12* Qi2<0 3 € noncr. 0 <
* CyeT OTMEHEH -

* KoHTponb npoBoauTCs ANst Kakgoro crnaraemoro copmynbl Q12 1 npucBamBaeTcs
cnaraemomy 0 (Hynb) B criyyae ero otpuuaTenbHOro 3HauyeHus.
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MpunoxeHne b — NogknwyYeHne BHEWHUX YCTPOUCTB
1 NogknioyeHne TB7 kK kKoMnblOTEPY NO MHTepdency RS232C

Posetka DBOF Poserka DBOF

2 NMopgknroyeHue TB7 K mogemy
Poaetka DBOF Bunka DBSM

RS232C |10
06

20
70

io
8o

40

09
5

MpumeyaHna 1. [Ing HopmanbHoW paboTel HTEpdbernca RS232 HanpsikeHne Mexay KOH-
Taktamm RTS n GND gorkHo 6biTb B npegenax +5,5...12B.
2. MakcumarnbHasi ckopocTb 0bmeHa no nHTepdbericy RS232 9600 kouT/c.

MpunoxeHune ' — YteHne apxmBoB Ha SD-kapTy

MpumeyaHue [1pn aBTOHOMHOM NUTaHUK BblYMcMTens oT 6atapeun AA pabota SD-
KapTbl He NoAAepX1MBaeTCs.

Mpun yctaHoBke SD-kapTbl B BbIMUCIWTENb CUUTLIBAOTCA BCE BWAbl apXvBOB WU
HaCTPOWKM BblYMCIIMTENS. YCTaHOBKM Anana3oHa gaT apxuBoB He TpebyeTcs.

MonHoe Bpems cunTbIBaHWUsS apxuBoB He 6onee 30 c.

Mpu 3anucu co3gaeTcd nanka ¢ Ha3BaHWEM AaTbl CYHUTLIBAHUA MO YacaM BblYMC-
nuTtensa. VIMnopT gaHHbiX € KapTbl B 6a3y gaHHbix MO «ApxvBaTop» BbINOMHSETCS B

MeHio «dencTBua-UMmnopT gaHHbIX-TB7 M3 HakoNUTENA...».
UrteHne apxmBoB Ha SD-kapTy BbINOMHAETCS B CneaytoLLen nocnegoBaTenbHOCTH:
O6HapyxeHa SD kapTa

1. YcraHoButb SD-kapTy B Bbluucnutens. Ha nHgmkaTtope no-
. - BBoa: ckauaTb dpain

ABMTCA coobLueHwve: I Moo canary

O6HapyxeHa SD kapTa

2. Haxartb knasuiy «Beogy. - Beoa: ckauaTth daiin
- MeHw: 0oTMEHa

3. ToCrie OKOHYaHMNS! CUMTBIBAHINS APXVIBOB BLIBOAMTCS COOBLUE- | Sxaepiame yenomao

HUe: UsBnekurte SD kapTy

4. Haxatb knasuwwy «MeHto» 1 BbiHyTb SD-kapTy.
[unarHoctryeckne coobLueHnst
O6Hapy>xeHa SD kapTa

Hepa6oTarowas nan
MHoOronoTrpe6nsowan
SD kapTa
Ha)>xm. MeHto anA sbixoaa

O6Hapy)xeHa SD kapTa

CkaunBaHue 3anpeuieHo
Hu3koe Hanp. 6arT.

EcTb npusHak paspsiga Bonblwoe notpebnexue.
b6aTapeen (LB) u HeT BHewHero Kcnonb3oBatb SD-kapTy knacca
nuTaHus ckopocTtu 4

CkaunBaHue 3anpeleHo
Het BHew.nuTt.+6aT1.AA

MoaknounTb BHELLHEE NUTaHne
BblHMuCnnuTens
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NMpunoxeHune I' - NMpumep HacTpoeyHon B[]
OTYET O HACTPOWKAX TEMNOBLIMUCINTENA TB7
Mopenb TB7-04 3aBogckon Homep 15001234
AnnapatHas Bepcus AB 3.0 MNporpammuas Bepcuss  T1B 2.0
KoHTponbHasi cymma nporpaMmmHoro obecneyeHust KCMNO=D52E
KoHTponbHas cymma HacTpoek KCH=9F34
Nata dpopmmuposanms 10.11.2015 12:11:06
O6wme
CeTteBon agpec: 0
UpeHntudpmkaumna Kop opraHumsaunm: 0
[Horosop: 0
Yac otyeta: 23
[ata otyeTa: 25
CuctemHble Cucrtema egunHuLL: MKC
Tepmonpeobp.: 100r1
Mepexopn 3uMHee/neTHee BpeMs: Het
Odon.umn.Bxopn, HasHauyeHue: Het
YnpaBnenue 6 VMcnonb3oBaHune B2: Het
Hactpowku b1
[MapameTp: TennoBou BBoA 1 TennoBown BBoA 2
ClW: 6 6
KT3: 0 0
OPT: 0 0
KoHTp.t: CyeT oTM™. CyeT OTM.
KoHTp.dt: Bes noacr. Bes noacr.
dtmin 2 3
Wcn.tx
txg (°C):
Pxg (krc/cm2): -—- -
KoHTp.Q: C noacr. C noacr.
KoHTp.dM: -—- -
dM max (%): --- --—-
Mcn.tHB: He nam. He nam.
Mcn.QTe Ectb EcTb
Tpy6a 1 Tpy6a2 |[Tpy6a3| Tpyb6a1 Tpy6a 2 Tpy6a 3
Tun BC OnekTpoH. | OnekTpoH.| --- OnekTpoH. | OnekTpoH.| ---
Bec umn.(n) 10 10 -—- 10 10
KoHTtp.BC Het Het --- Het Het ---
KoHTp.V Het Het - Het Het -
Vmax (m3) 100 100 -—- 100 100 --—-
Vmin (M3) 10 10 10 10
Vpoor (m3) 20 20 --—- 20 20 ---
toor(°C) 150 70 90 60
Ppor(krc/cm2) 6,5 5,5 --—- 5 4 -
LOatyunk P Ectb Ectb - Het Het ---
PB(krc/cm2) 16 16 - -—- -—- -
Pr(m) 0 0
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