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HacTosiliee pykOBOACTBO NpefHasHa4yeHo AN CNeuuanucToB, OCYLLECTBSIOWUX
NPOEKTUPOBaHNE, MOHTaX, 06CNYyXUBaHNE, CYUTbIBAHNE NOKa3aHW, KOHTPOIb paboThbl 1
noBepKy TennosbluMcnuTensa TB7 (B ganbHenwem — TB7).

1 OnwucaHue u paboTa
1.1 Ha3Ha4yeHue

TB7 npefHasHayeH Ansi U3MEPEHUI 1 perucTpauym napaMmeTpoB NOToKa TENSIOHOCK-
Tenst (ropsiyeit U XoNoaHOW BOAbl) M KONIMYECTBA TEMMOBON SHEPTMU B 3aKPLITOW W/MNu
OTKPbLITOW BOASAHBIX CUCTEMAX TEMNOCHAOXEHUS.

TB7 obecneunBaeT namepeHus No ogHoOMy unu ABym TennosbiM Beogam (TB1 wu
TB2), npeacTaBneHHbIMM TpybonpoBogamu: nogatowmn (tp1), obpatHbii (Tp2), MBC
noanutku (Tp3).

CyliecTByOT 4 MOAenu, oTMNMYaLWMECs YMCMOM MOAKMYAEMbIX AATYMKOB. PyHK-
LUMOHanbHble BO3MOXHOCT Moaenen TB7 npuBeaeHbl B Tabnuue 1.

Tabnuua 1

KonnyecTBo nogknioyaemblx JaTYNKOB [ononHuT.
Mopenb Tennosow BBOS, 1 Tennosou BBOS, 2 MMMYMbCHbIN
BC TC nn BC TC na BXOA,
TB7-01 3 2 — 1 — — 1
TB7-02 3 2 — 3 2 — 1
TB7-03 3 3 — 3 3 — 1
TB7-04 3 3 3 3 3 2 1

YcnoBHble 0603HauYeHus:
BC — BogocyeTunk, TC — Tepmonpeobpa3oBaTenb CONPOTUBNEHMS,
N[ — npeobpa3zoBaTens AaBneHus

B mogensix TB7-03 n TB7-04 ¢ nomoLubto TepmonpeobpasoBarteneinn R3 (R6) MoxHO
no BbIGOpY U3MepsATb TemnepaTypbl: Bogbl B Tpybonposoge 3 (t3), HapyxHOro Bosayxa
(tHB) nnn xonogHowm BoAb! (tX).

[lononHNUTENbHBIN MMMYNBCHBLIV BXOA MOXET OblTb MCMONb30BaH B CYETHOM pexunmMe
(M3mepeHne obbema BoAbl, KONMYECTBA ANEKTPOIHEPIAN U T.M.), B PEXMME perncTparto-
pa BHELHUX COBLITUIA (CUrHanuU3aums) unyv B pexmMMe KOHTPOMS Hanuuns nuTatoLero
HanpspKkeHus.

Tennosbluncnutens umeeT nHTepdenc USB (Device).

[ononHuTenbHO MOryT 3a4eNCTBOBaTLCA ABa NocrneaoBaTenbHbIX KaHana nepegaym
OaHHbIX. MNepenadva BLINONHAETCHA Yepe3 BCTPOEHHbIE ajanTtepbl nHTepdenca:

— RS232;
— Ethernet;

[onyckaeTcsa kombuHupoBaHne nobbix ABYX agantepoB MHTepdenca. KOHKpeTHbIN
nepeyeHb aganTepoB ykasblBaeTcs B kapTe 3akasa ([Mpunoxerue IN).
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1.2 TexHUYeCKUe XapaKTepUCTUKMN
1.2.1  [Modknrovyaembie OamyuKku

Bopocuetunkn (BC). Tennosblumcnutenb paccuutaH Ha paboTy ¢ BogocHeT4YMkamum
(pacxopgomepamu), UMEILLMMM YNCIOMMNYIbCHBIN BbIXOAd C BeCOM umnyrnbca oT 0,0001
0o 10000 nutpoB. BeixogHas uenb BC MoxeT ObITb: MAacCUBHOW (FEPKOH UINN OTKPbITbIN
konnektop), unu aktmeHon (TTJ1, KMOM n T. n.).

YacToTa umnynbcoe naccuBHom uenu BC — He 6onee 16 'y npy ANMTENbLHOCTU CO-
CTOSIHUSI «pa3oMkHyTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHAM COMPOTUBIIEHME Lienun
AOMKHO GbITb MeHee 3 kKOM npu HanpsbkeHun meHee 0,5 B, «pa3omMkHyTOM» — Oonee
3 MOwm unu Toke yTeukn meHee 1 MKA.

YacTtota umnynbcoB akTuBHou uenu BC — He 6onee 1000 'y npu anutensHOCTU
KaXgoro cocTtosiHust BeixogHon uenn BC He meHee 0,5 mc. HanpsikeHne akTuBHOM Le-
nu BC: B cocTosiHMM BbICOKOTO ypoBHS («H») — 2.4+5 B, B COCTOSIHUM HU3KOTO YPOBHS
(«L») — £ 0,4 B. BbixogHoe conpoTtueneHve uenu He 6onee 10 kOm.

Tepmonpeo6pa3oBatenu conpotuBneHus (TC). MNMpumeHsitotca ogHoTunHble TC,
umetoLme xapakrepuctuky 100M, 500 (W100=1,391 unu koacpdpuumeHTt a=0,00391 °C~
1), Pt100, Pt500 (W100=1,385 unu koacpcpuumeHT a=0,00385 °C™Y).

Mpeo6paszoBaTenn usbbiTouHoro aaeneHus (MA). Vcnone3ytotca MO ¢ BbIxoa-
HbIM curHanom 4—20 MA 1 BEpXHUM Npeaenom namepeHuii He 6onee 2,5 MMa.

1.2.2 U3mepsieMmblie eesiuduHbl 8 cucmemax TB1 u TB2

Tabnuua 2
O603H. HaumeHoBaHne [nanasoH u eq. namepet. |NokasaHus
G1...G3 |O6bemHbIi pacxoa 0-10° M’/
®1...®3 |MouwHocTb no Tpybam 0 —10° Mkan/y Tekywme
d® |MowHoCTb No TENNOBOMY BBOAY 0 —10° Mkan/y
t1...t3 |TemnepaTtypa BoAbl 0 —180,00 °C
P1...P3 |36biTOMHOE JaBneHue 0-2,5Mla Tekywpue
dt PasHocTb Temnepatyp Bogpl t1 — t2 2 180,00 °C Hilzpé(;:l;_
tXx  |TemnepaTtypa xonogHown BoAbl 0-180,00°C Hne
ta Temnepatypa Bo3gyxa mMuHyc 50,00 — 130,00 °C
V1...V3 [O6bem Bogb 0-10°wm°
M1...M3 [Macca Bogpb! 0-10°7
dM  |Macca Bogbl, 0TOGpPaHHOM U3 CUCTEMBI
QTs, MTOFSBbIe
7
QQlf Tennosas aHeprusa 0—10" lkan apXvBHbIE
g(H)I:: EpeMﬂ HopMasnbHou paboThl 0 — 5x10%ac
peMsi OTCYTCTBMSI cHeTa
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1.2.3 Mapamempsbi apxueoe

TB7 peructpupyeT cpegHue 3HadeHus (TemnepaTypa, pa3HOCTb TemnepaTyp, AaB-
NeHne) U UTOroBble MOKasaHusi (KONMUYECTBO TEMMOBOW 3Heprun, obbembl, Macchbl) B
9HEproHe3aBUCUMOW NaMsTU. ApXUBHbIE JAHHBIE COXPAHSOTCS U MPU OTKIIOYEHUN MU-
TaHUsl TENNOBLIYUCTINTENS.

TennosbluncnuTens obecneynBaeT OpPMMPOBaHME CrieaytoLmX apX1BOB:

1) YacoBoM, CYTOYHbIA U MECAYHbIA — CpefHUe 3Ha4yeHust (TemnepaTypa, pas-
HOCTb TEMNepaTyp, AABMEHNE) N HAKOMMEHHbIE 3HAYEHNs (KONMYECTBO TEMNMOBOW SHEP-
ru, 06beMbI, Macchl) U3MepsieMblX BENIMYMH Ha COOTBETCTBYHOLUX MHTEpPBanax.

[ononHUTENLHO PEerncTpUpyoTCa KOAbl U BpeMSA AENCTBUS HeLTaTHbIX CUTyauun, un
BpeMsaA OTCYTCTBUA CHETA Ha MHTepBalie apxXxmnBnpoBaHUA.

2) UtoroBbIn — 3Ha4YeHUs1 ¢ HapacTaloLwmMM UTOroM (KOnMYeCcTBO TEMNMOBOM 3HEpPruu,
06beMbl, Macchl) U3MepsieMblX BENWYMH CO BpEMEHW nocrnegHero cbpoca apxvea Ha
KOHeL} CyTOK.

O6beMbl apxMBOB (YMCNO apXuBHbBIX 3anucein) coctaensioT: 1152 (48 cyTok) — YacoBon
apxvB; 128 3anucen — CyTOYHbIN 1 UTOTOBbLIA apXMBbl; 32 3anUcu — MECHYHbIN apXuB.

3) ApxuB u3ameHeHus B[l — dwmkcauma OeNCTBUIA, CBSI3AHHLIX C M3MEHEHVUAMMU
HaCTPOEYHbIX MAapaMeTpOB.

4) ApxuMB coObITUI — PUKCAUMsi CTUPAHUS apXMBOB, M3MeHeHus Hactpoek ¢ MK,
paspeLlueHus/3anpeTa JocTyna K HacTporKaMm.

5) OnarHocTuyeckMin apxmB — (puKcaumMs BKNIOYEHUSI/OTKIIOYEHMS CETeBOro nuta-
HUS, TEXHONOMMYECKNX COObLITUN.

O6bem apxnBoB naMeHeHust B, cobbITMI 1 anarHocTudeckoro — 255 sanuce.

Bce Tunbl apxvBOB MOCTPOEHbI MO KOMbLEBOMY MPUHLUMMY, T.e. Kaxaas ovepeaHas
3anncb B apXxmB CBepX ero obbema, Bbi3biBaET CTUpaHMe camon CTapon 3anucu.

Mpw BbINONHeHUKN onepauun CBPOC apxuBhbl (32 MCKITHOYEHNEM apPXMBOB N3MEHEHNS
B, cobbITUI N ANArHOCTUYECKOIo) OYNLLAKOTCA.

1.2.4  3kcnnyamayuoHHble XxapaKmepucmuKu
Paboune ycrnoBus akcnyaTauum:

TeMnepaTypa OKPYXKaOLLErO BO3AYXA ...cccvevrereeeeeiaureeeeeaanns oT muHyc 10 go 50 °C.
aTMOCHEPHOro AABMEHUSA B ONAMA30HE ....cceeeieiiieeeaeeeaiieeis o1 84 go 106,7 klMa;
OTHOCUTENbHAst BNaXHOCTb OKpy»atoLLiero Bosgyxa npu 35 °C ......ccceeeeeen. 95 %.
HanpsHPKEHHOCTb BHELUHEro MNepeMeHHOro MarHuTHoro nons dactoton 50 LY
HE BOJTEE ...ttt 400 A/wm.
BMOpaummn yactoTom (5-25) 'y 1 aMnnUMTyOON CMELLEHUS .........uev.ee...... 0o 0,1 mm;
CTeneHb 3aLLnTbl KOpnyca OT NMPOHMUKHOBEHMS MBI U BOObI .....vvvvvreeeeeeivireeneannn. IP54.
[@0APUTHBIE PABMEPDI ..evivieiiieiiieieeesieeesieeesieeesieeesireesaeeesbreesaeee e 210%160=65 MMm.
1Y F=Tolor= W (=N oTo ) (<Y<Y 0,9 kr.
Macca B TPaHCMOPTHOM YMAKOBKE HE BOJIEE .......cceiiviiiiieeeeeiiiiiiiee e e e eeivtveea e 2,5 Kr.
CPEOHUI CPOK CITYIKODBI ...vvvvvviereeeseiiiiteeeeeesseiaireeaeeesesintreeaeeessassnsaeeeeaessasnnsaeeees 12 ner.

YcTaHoBMNEHHast 6€30TKAa3HAA HAPADOTKA .......ccuvvvveeeeeiiiiiiiieeeeessiiieneeeeeessaens 75000 u.
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1.25 Memposio2uyeckue xapakmepucmuku e paboyux ycr1oeusix

Tabnuua 4.
BennyuHa [nanasoH | Mpegens! norpetuHocT” | MorpeluHocTb
KonnyectBo TennoTbl (TENMOBOW 7 | (0,5 + Atmin/At) % %)
aneprun), [ (Mkan) 0-10 + (0.1 + 10/A0) % 3 |oTHOCUTenbHan
Macca TennoHocutens, T 0-10° +0,1% OTHOCUTENbHas
O6beM TennoHocuTens, M°
KonnyecTtBo namepsiemon cpegbl, | 0 — 108 +1en. mn. p. abcontoTHasda
m> (1, KBT-Y)
CpegHuii 00bEMHBIN pacxog, My 0-10° + (0,01 +1/T) % OTHOCUTENbHasA
Temnepatypa TennoHocutens, °C | 0—180
TemnepaTypa Bo3gyxa, °C -50 — +0,1°C abcontoTHas
+130
PasHocTtb Temnepartyp, °C 0-160 | + (0,03 + 0,0006At) °C | abcontoTHas
W3bbiToyHOE aasneHune, MMa (KFC/CMZ) 0-25 +0,1% npuBegeHHas
TekyLlee Bpemst +0,01% OTHOCUTENbHAs
Atmin = 2 °C — MMHUMarnbHas namepsiemas pasHoCTb Temneparyp.
At — pa3HOCTb TeMnepaTyp BoAapl B ABYX Tpybonposogax, °C.
A® — pa3HoCTb TeMnepaTyp ropsyen u xonogHou sogel, °C.
T = 8 — nepvog nsmepeHusi pacxoaa, C.
1) MNorpeLlHOCTN HOPMUPOBAaHbI OT BXOAHbIX Lienei TENNOBbIYMCIIUTENS 40 €ro nokas3aHui Ha Tab-
10 1 NHTEPEENCHOrO BbIXOAA.
2) MNorpeluHOCTb HOpMMPOBaHa MpPU YCNOBUN U3MEPEHUS Pa3HOCTU ABYX TeMnepaTyp.
3) MNorpeluHOCTb HOpMMPOBaHa NPy YCNoBUKM onpeaeneHus pasHoCTM ABYX TemnepaTyp, ogHa nx
KOTOPbIX UAMEPAETCA, a BTOpaa (TeMﬂepaTypa XOHO,EIHOVI BO,EI,bI) NpuHATa yCINoBHO NOCTOSHHOW
BEJIMYNHOW.

MEXKNOBEPOUHBIN MHTEPBATT ...evvvvvivieireeiieeeeereererererereeeeerereeererererrrerereterererere. 4 ropa.
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1.3 AnekTponuTaHue

OnekTponuTtanune TB7, BbIXOAHbIX Lener naccusHoro Tvna BC u TC ocyliecTensieTcsa ot
BCTPOEHHOW NUTMEBON GaTapen C HOMMHamNbHbIM HanpsbkeHueM 3,6 B nnm ot BHeluHero
WCTOYHMKa NMOCTOSHHOIO TOKa C HanpshkeHrnem 10-16 B 1 Tokom He meHee 100 MA.

MpumeyaHune [MNpuy NponagaHMn BHELLHErO NUTaHUS TENOBLIYUCTUTENb NEPEXOAUT
Ha paboTy OT BCTPOEHHON HGaTapew.

Mpwn nogkntoyerum MK no uHtepdericy USB Bblumncnutens nutaetcs oT MK.
B TennosbIuvcnuTene MoryT ycraHasnueaTtecs 6atapen 3-x Tunopasmepos: AA, C n D.
B cnyyae aBTOHOMHOro NuTaHusi yctaHaenmeaeTcs 6atapesi Tuna C.

Mpu 3aka3e TennoBLIYUCIIUTENS C BHELUHUM UCTOYHMKOM MUTaHWUsSI yCTaHaBNUBAETCS
GaTapest AA, HE3aBMCMMO OT MOAENMN.

[pn ncnonb3oBaHUM yNbTPa3BYKOBbIX PAacXo4OMEPOB C MUTaAHUEM OT TensioBbIYMC-
nnTena npuMeHaeTcd 6aTapeﬂ Tnna D.

3aBncMMocCTb BpeMeHU pa6OTbI TennoBblHMcnuTena c 6aTapeel7| Tuna C oT 4acToThl

BXOAOHOIo CurHana (OﬂHOBpeMeHHO Nno BCemMm KaHaJ'IaM) npeacraBneHa Ha puc. 1.1.
- 12
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YacroTa 1 kanana, My
Puc. 1.1 — Pecypc 6aTtapeun

MpumeyaHne Pecypc 6aTtapeun, ycTaHOBMEH NPU YCNOBUSX:
+ Temnepartypa okpyxatoero sosgyxa 0 — 25 °C,
* cpefHsia YactoTa uMmnynscos ot BC go 20 Ny,
+ BpeMsi paboTkl o nHTepdeicy (kpome USB) oo 3 Yacos B Mecsu,.
+ Bpems paboTbl MHAMKaTopa 40 3 4acoB B MecsL,.

Ecnu peanbHble ycrnosus skcnnyatauum OTAMYAOTCSA OT YKa3aHHbIX Bbllle, TO pac-
YeTHbIN pecypc paboTbl 6aTapen ymeHbLUaeTCs.

Bbluncnutens KoHTponupyeT paspsa 6atapeu nuTaHms u pecypc G6atapew. Npu
CHVXEHUW HanpsbkeHus nutanlmnsa o 3,1 B Ha akpaHe oTobpaxaeTcs kog HC LB.

B cnyyae nosiBneHus npusHakoB paspsga 6atapeun (LB) oTkmiovaeTcs nogcseTtka
WHAMKaTOpa 1 yBENuYMBaeTCs LMK namepeHnsa Temnepatypsl Ao 600 c.

HopmanbHoe cyHkunoHnpoBaHue TB7 obecneunBaeTcsa 4O 2-X HeAenb Nnocne aktu-
BM3auMM Mpu3Haka paspspa 6atapen. ApxvBbl M HAKOMMEHHbIE UTOMM COXPaHAIOTCSA U
npu nonHom paspsae 6atapeu.
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1.4 3awwmTa OT HeCaHKLMOHMPOBAHHOIO BMellaTesNnibLCTBa

[na npenoTBpalleHns HeCaHKLMOHMPOBAHHOIO BMelLaTenscTBa B pabdoTty TB7 cy-
LWEeCTBYHOT crieqyloLwine ypoBHU 3aLlLUNTbI.

3au.w|'ra OT U3SMEeHeHUus KanMGDOBO‘-IHbIX KO:-)deJMLIMeHTOB U OT BHECEHUA U3-

MEHEeHUI B 3MIeKTPOHHbIN MOoAYNb BbINOMHAETCA HaHECEHWEM OTTUCKA Krerima noBe-
puTens (puc. 1.2) Ha 3agHeii CTEHKe TEMNNOBLIYUCTIUTENS.

MecTta nnomMbupoBaHus
MHCNEKTOPOM

Puc. 1.2 — MecTa nnombupoBaHusi BbIMUCIUTENS
M3meHeHne kannbpoBOYHbIX KOIMPULMEHTOB C KnaBmaTtypbl U no uHtepdericy HE-
BO3MOXHO.
3aumra HacTpoeYHbIX napamMeTpoB obecneynBaeTcsl NNomMOoON MHcNekTopa Ten-
nocHabxxatoLlen opraHmsauum (puc. 1.2).
OTKMOYeHNe 3aWwnTbl Ha WM3MEHEHWE HACTPOEYHbIX MapPaMeTPOB BbINOMHSETCS
HaXxaTMeMm Ha KHOMKY JocTyna.

3awumTa yCTaHaBIIMBaeTCA:
— NPX NOBTOPHOM HaXXaTuUW KHOMKW AOCTyna
— no ucteveHun 60 MWHYT C NepBOro HaXxatusa KHOMKU gocTyna.

[Nocne aToro Bce NOnbITKM U3BMEHEHUS HACTPOEYHbIX MapamMeTpoB UTHOPUPYHOTCS.

[Ins onepaTUBHOrO KOHTPOSSI U3BMEHEHNSI HACTPOEK TEMIOBLIYUCIUTENS NpeaHa3Ha-
YeHa KOHMPOJIbHasi CyMMa HacmpoeYHbIX napaMempoe, koTopas oTobpaxaeTcs Ha
akpaHe Tennosblumncnutens (meHio CEPBUC-UHG. o npubope) (cm. puc.3.9).

3auwmTa BcTtpoeHHoro MO oT HecaHKLUMOHUPOBAHHOIO BMeLLaTesibCTBa.

[na onepaTnBHOro BbisiBNEeHWs hakTa nsmeHeHns BcTpoeHHoro MO TennosbiYMcnn-
Tens npegHasHadeHa KkoHmposbHas cymma [10. KoHTponbHas cymma JocTynHa Ans
npocmoTpa Ha akpaHe Tennosbluncnutensi (meHio CEPBUC-UHG. o npubope).

ApXxuBbI COObITUN.
C uenblo KOHTPONS 3a M3MEHEHUSIMU HAcTPOek M paboToCnoCOBHOCTLIO TEMMOBbI-

ymcnuTenst nmeeTcst 3 HecTMpaemblx apxmBa cobbiTUn (ApxuB M3MeHeHus B, Apxus
cobbITuRN, [uarHocTuyeckuii apxus) rinyouHon no 255 3anucen kaxabin.

B apxvBax uKCUpYylOTCS AEeNCTBUS MONb3oBaTenei No M3MEHEHWUHD HaCTPOEYHbIX
napameTpoB, MEPEKMIOYEHNI0 HACTPOEYHbIX 6a3 [aHHbIX, MPUMEHEHWUID TEXHOMOornye-
CKMX pexuMoB (noBepka, kanubpoBka), cOPOC apx1Ba, a Takke MOMEHTbI nepesanycka
npoueccopa.
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1.5 Be3onacHocTb akcnnyaTauum
TB7 He obnapaeT cdhakTopamu, MMEKLWUMUN ONACHbIA XapakTtep npy paboTe ¢ HUM.

Mpu akcnnyaTtaumm 1 ucnbiTaHnax TB7 gomkHbl cobniogaTecs «MNpaBuna TexHude-
CKOW 3KCnnyaTaummn 3a11eKTPoyCcTaHOBOK noTpebuteneny, «Mpasuna TexHukn 6esonacHo-
CTM MpW  3KChfyaTauuMu  3NeKTPOyCcTaHOBOK  mnoTpebuTenen» wun  TpebosaHus
FOCT 12.2.007.0.

O6wue TpeboBaHus 6esonacHocTy Npu ucnbiTaHnsix no FOCT 12.3.019.
2 YcTtpouctBo u paboTa

2.1 CBeAeHnA 0 KOHCTPYKLUMN

Kopnyc tennoBbiumcnutens TB7 cocTonT 13 AByx YacTten: NpubopHOro 1 MOHTaXHO-
ro OTCEKOB.

BHyTpU NpuGOpHOTo oTceka pacronoXeH MUKPOMNPOLLECCOPHbIN MOAyIb, oGecneyn-
BaloLMiA nNpuemM, o6paboTKy U perMcTpaumio AaHHbIX OT NEPBUYHBIX OaT4YMKOB. B Bepx-
HeWt YacTu NPpUGOPHOTro OTCeKa HaXoAATCS MHAMKATOP U KnaeuaTypa.

Mocne nosepkn TB7 npubopHbIA OTcek nnombupyeTtcs noseputenem. Mecta nnom-
6upoBaHMs NokasaHbl Ha puc. 1.2.

BHewnui Bua TB7 npeacTtaeneH Ha pucyHke 2.1.

NHAWKaUMA ceTeBOro NUTaHnsa
3aBOACKON HOMEpP
Knasuatypa
\ Cnot ans SD-kapThbl
Pasbem nHTepdeiica
usB

MHaukaTop

MecTto nnombupoBaHus
nHcnekTopom TCO

KpblllKa MOHTaXHOro
oTceka

PazteM uHTepderca

KabenbHble 232
BBOAbI

PasbeM uHTepdeica
Ethernet (no 3akasy)

Pwuc. 2.1 — BHewHun Bug TB7

MoHTaxHbI# oTcek (puc. 2.2) cogoepXWT BXOAHble pasbeMmbl, NUTUeBylo Gartapelo,
KHOMKY AOCTyNa K HacTpOEeYHbIM napameTpam, pasbeM AN MOAKMIOYEHUS BHELLHEro
nUTaHus, pasbem MHTEpdencos.

KabenbHble BBOAbI (pe3MHOBbLIE MaHXeTbl) YCTaHABNMBAOTCSA Ha KPbILLKE MOHTaXHO-
ro orceka. KonmuyecTBo kabenbHbIX BBOAOB MOXET ObITb yBENUYEHO A0 7.

BHyTpn MOHTaXXHOro oTceka ycTaHaBnMBalTCa nnaTel MHTepdenca. Mo ymonyaHuio
TB7 noctaBnsietcs ¢ uHTepdericom USB n RS232. Mo otaensHOMY 3akady MOXeT ObITb
ycTaHoBneHa nnara uHtepdeica Ethernet.
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Cnot ansa SD-kapTel WHTepdeiic USB
KHonka gocTyna Pa3svemsbl ansa Pasvem gna Pa3svem gnsa
K HacTpoeuHbIM MOAKSTHOYEHNS NOAKNIOYEHUA NOAKNIOYEHUS
napaMeTpam BHELWHWX Lenei BHEW.NUTaHWs  baTapewu BaTapes
\\ tl J_'F
Mnata nHTepdeica MnaTa wHTepdeica MecTto ycTaHoBkn
Ethernet RS232 nnombéel rocnoeepuTens

Puc. 2.2 — Bua Ha MOHTaXHbIN OTCEK NPU CHATOW KpbILLKe

MapkupoBka mogenu u 3aBoackon Homep TB7 pacnonaratoTcs Ha GOKOBOW CTEHKe
BbIYMCIIUTENS.

2.2 WupukaTtop u KnaBuartypa

TennoBblMUCTIUTEND UMEET 4-X CTPOUHbIN XUOKOKpPUCTannnyecknii nagukatop (PKK)
C NMoJCBETKON.

Mpy aBTOHOMHOM MUTaHWM MHQUKaTop racHeT cnycTst 30 ¢ Nocne nocrnegHero Haxa-
TUSA Ha KHOTKW.

MNpumeyaHue [pu NOBTOPHOM HaXkaTuu Ha NOBYH KHOMKY Ha MHAMKaTope oTobpaXkaeTcs
MYHKT MEHI0, KOTOPbIN Bbin BbIGPAH Ha MOMEHT ralleHVst MHaMKaTopa.

OTobpakeHne MHopMaLmMm Ha UHAMKaTope NPefcTaBeHo Ha puc. 2.3.

Tekywme speMa =mp 02.02.1101:07:04 Pexxum Belymucnutens
. TEKYLIUIWNE
BbIOpaHHbIA NYHKT MEHID mmp Hanuuwne
APXWBbI = HewTaTHON CUTyaLuy

Puc. 2.3 — OTobpakeHne HdopMauum Ha nHaukaTope

B npaBom BepxHeM yriy akpaHa oTobpaxaeTcs pexuM TennosblyMcnuTens (4ocTyn
K HacTpoeuHbIM NnapameTpam (), nosepka (M), pa3pag 6atapen(LB)).

B npaBoM HWXHeM yrny akpaHa oTobpaxaeTcs NPU3HaK HaNMMuUst HeLTaTHbIX CUTya-
uMm npu mamepeHun napametpoB (HC), annapaTHble HEMCMPABHOCTM, BbISIBIIEHHbLIE B
xoge camoamnarHocTukm (Al) n cpabaTtbiBaHne gatymka curHanmsauum (AL).

Knaematypa coctouT 13 6 knaeuiu. HasHaueHve KnaBuLL:
@ @ @ @ — BbIGOP MyHKTa MEHIO 1 N3MEHEHWe 3HaYeHUs napaMeTpa;

— BXo4 B Bbl6paHHblVI NYHKT U burKcaums 3HaYeHNs nnm npouenypbl;

— BO3BpaT Ha NpeabiayLinin ypoBEHb MEHIO.
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2.3 MpuHUMN opraHmsaunm TennoBbix BBoaoB (TB)

Mopxknioyaemble K TENMOBBLIYUCIUTENIO AATHYMKMA UMEIOT XKECTKYIO NPUBSI3KY K HOMEpPY
TB (TB1 unun TB2) n Tnny Tpydonpoeoga. MakcMmManbHOe YACNO NOAKTYaeMbIX aTum-
KOB B 3aBUCMMOCTM OT mogenu TB7 npuBeaeHo B Tabnuue 1.

HasHayveHne TpybonpoBoaoB:
Tpy6onposog Tp1 — nogatowumia, Tpybonposog Tp2 — obpaTHbIN.
TpybonpoBoa Tp3 B 3aBMCMMOCTU OT 3Ha4eHus1 napameTtpa KT3 ncnonbsyercs:

— KT3=3 — ans pacyeta Tennosou aHeprum (kaHan MBC nnu nognuTtkn);
— KT3=2 — gnsa namepeHus n peructpauumn Temnepartypbi;
— KT3=1 — gnsa yyeta obbema Bofbl (KaHarn XONO4HOW Ui NUTLEBOM BOAbI).

Mpu ycraHoBke napameTpa KT3=0 Tpy6onposoa Tp3 13 pacyeToB U MHAMKALMU UC-
KntoyaeTcs.

2.4  CtpykTypa 6a3 AaHHbIX HACTPOEYHbIX NapamMeTpoB

HacTpoeuHble napameTpbl, HeobXxoAuMble [N HOPManbHOMO (OYHKLMOHUPOBAHMS
TENMOBLIYMCNUTENS XpaHSATCA B 6a3ax AaHHbIX.

B TB7 nmeetcsi ogHa unu ase 6a3bl ganHbix (61 v BA2). Mpu HeobxogumocTn B2
MO>XHO WUCKMoYaThb.

Kaxpas n3 6a3 gaHHbix cogepuT 3 rpynnbl HACTPOEYHbIX NapamMeTPOB:

e CucTemHble NapaMeTpbl — NapameTpbl, onpeaensiowme paboty TB7 B uenom.

o O6wue napameTpbl no TB — napameTpebl, onpegensioLLme anroputm pacyeTta
TEnnoBoW 3Heprun, cnocodbl KOHTPOISA YacoBoro Tenna, 6anaHca macc u Temne-
paTtyp B Kaxaom n3 TB.

o [MapameTpbl Tpy6onpoBoAoB — napameTpbl nogkntovaembix BC u M4, goro-
BOPHbIE 3HaYeHUS 1 CNOcoBbI KOHTPONSA YacoBOro o6bema Mo kaxagomy u3 Tp.

B kaabl KOHKPETHBI MOMEHT aKTUBHOWN siBNsieTca ogHa us b[.

Uuncno pgoctynHeix B (ogHa unu aBe) u cnocob Mx nepeknioveHns 3agatoTcs npu
HacTpoVike TENNOBbIYUCANTENS.

Mpu ncnons3osaHun Asyx B[] nx cmeHa BO3MOXHa Tpemsi cnocobamu:
e C KnaBuatypbl:

= 3anpeLleHo;

" [pPU OTKITHOYEHHOW 3aLUnTE;

*  [pPW BKITKOYEHHOW 3alUMTe MO Naposto.
e yaaneHHo no komaHge c lMNK:

= 3anpeLyeHo;

*  pW BKIFOYEHHOW 3aLUMTe MO Naposto.

e aBTOMATUYECKM B 3apaHee yCTaHOBMNeHHoe Bpemsi. [1pu HacTpoike TeNNoBbIYUC-
nutensa cMeHa aktnueHon B[ 3apgatotca aatel nepeknoyerHnsa B (BO1->b02 n
BO2->b01).

Homep aktueHou B[] otobpaxaeTtca Ha akpaHe B meHio CEPBUC-AkTuB.B[.

MapameTpsbl, 3anucaHHble B B[], AOCTYNHbI ANs NnpocMoTpa Ha akpaHe TB7 HesaBu-
CMMO OT YCTaHOBIIEHHOrO YPOBHS AOCTYMNa K HACTPOEYHbIM NapameTpam.
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2.5 OpraHusaums MeHIO

[na npocMoTpa M3MepseMbiX NapamMeTpoB TENNonoTpebneHns, a Takke napameT-
poB B[] npyMeHsieTca MHOrOypoOBHEBAsS CUCTEMA MEHIO.

CTpyKTypa MeHIo nokasaHa Ha puc. 2.1.
[¢—— YpoBeHb nonb3oeartens ———p [ 4—— CepBUCHbIil ypOBEHE —P»

Tekywmne [» Wrorm |[¢»{ ApxuBbl [¢» CepBuc HacTpoiiku
TB1 | | TB1 | | Yacosoit | [wHo.onpusoPE| [ cucTEMHBIE |
TB2 | TB2 | | _Cyrounwii | [xommyHukaumy] ] BO1
Oon. wmn. on.ql fon. nmn. on,ql 1 Mecaubii_ | l| HAJTALIKA | 1 b2
'| Wroroewiii | ] AKTHaHaq BA I "lJJOI'I HMI‘I BXOﬂl
1
[Apxe vamerienua |3HEPI’0I‘IOTPEEJIE | ‘.-’I'IPABI'I B2 |
Apxwe coﬁbmqﬁ| Tun Gatapeu
,El,namgc;n;ecmwl '| Hanp. Gatapen |

Ann.Hewncnp.

OrvoGpamenne

NYHKTOB MeHIo
MNoeepka TONLKO NPW
OTKMIOYEHOM
Yck. pexmm sawmTe

Puc. 2.1 — CTpykTypa MeHI0 TENNOBbIYMCTIUTENS

C uenbio yoobcTBa HaBuraumm B NOBCeAHEBHOW paboTe MeEHK pasferneHo Ha aBa
YPOBHS:

e YpoBeHb Nonb3oBaTens;

e CepBUCHBIN YPOBEHb.

BknioyeHne cepBMCHOMO YPOBHSI OCYLLECTBASIETCS NyTEM HaxaTus U yaepXaHusi
kHonkn MEHIKO Ha Bpemsi He meHee 8 c.

OTKMIOYEeHNEe CEPBUCHOTO YPOBHSA BLIMOMHAETCA MyTEM MOBTOPHOIO Haxatus U
yaepxarusa kHonkv MEHKO Ha Bpems He mMeHee 8 ¢ unu aBTOMaTuyeckun vepes 1 yac
nocrie BXoAa B CEPBUCHbIN YPOBEHbD.

YpoBeHb nonb3oBaTtens npegHasHayeH Ans NpocMoOTpa TeKyLUMX, UTOrOBbIX U ap-
XUBHbIX U3MepsieMblx napameTpos no TB1, TB2 u gon. uMnynsCcHOMY BXOAY.

CepBUCHbLIN YPOBEHb NO3BONSET NpocMaTpuBaTb (M3MEHSATb) HAacTPOeYHble napa-
mMeTpbl Tennosbluncrmtena (HACTPOWKW), sapaeaTb napameTpbl MHTepdeiicos
(KOMMYHUWKALIMW), koHTponupoBaTb BbIXOAHbIE 3HAYEHWS MEePBUYHbIX AaT4YMKOB
(HANAOKA), aktuBuampoBaTb pexum nosepku (MOBEPKA) u BeinonHATb cHpoc apxusBoB
1 ntorosbix nokasanumn (CBPOC APXNBA).

Ha cepBUCHOM ypOBHe BhINONHSIETCS cMeHa 6a3 gaHHbIx (B[).

MpumeyaHue KM3meHeHMe HACTPOEYHbIX MApamMeTPOB, aKTMBM3aLUMS PeXMMa NoBepKn
unu copoc apxmeoB Bo3amoxHbl TOJIbKO npu oTkntoyeHHon 3awuTe!
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2.6 HacTtpoeuHble napameTpbl

B paHHOM pasgene npuBedeH MOMHbIA MepeyeHb MNapameTpoB, XPaHALIMXCA B
HaCTPOEeYHbIX 0asax JaHHbIX TEMSIOBLIYUCTIUTENS.

3HaueHus, BblAeNeHHble LUBETOM, YCTaHOBJIEHbI MO YMOJ14aHUIO NPU BbIMYyCKe.

CUCTEMA
Cet.agpec |CeteBoi agpec: 0-255
UAEHTNOU- Koa.opr. Kog opraHusaumm: 9 cumBonos
KALUUA -
HoroBop Howmep gorosopa: 9 cMmBonoB
OaTta YcTaHoBKa TeKyLlen aatbl
Bpems YcTaHOBKa TEKYLLEro BPEMEHU
HACTP. OATbI/ ABTOMaATUYECKMIA NEPEBO/ YaCOB Ha NeTHee/3MHee
BPEMEHU epems: 8L — HeT nepesopaa; Bkn — ecTb nepeson. MNe-
MepeBop yac.
peBO/, BbINOMHSETCS B 2 Yaca HO4M NOCNeAHEro Bockpe-
ceHbst MapTa (okTsI6ps) Ha 1 Yac Bnepe (Hasag)
Yac otyeta |Yac otyeta O +

OaTta oTyeTa

OTueTHble cyTkn Mecaua: 1+31. MNpu 3Ha4eHun paBHoM 31 OoTHETHLIE

CYTKM cOoBNadakT C KalleHOapHbIM Mecdauem

Cucrtema eau-

EanHuubl nameperunin Q n P: — 'kan u krc/cm?;, CU — Tk 1 MMa

HUL,
Tepmonpeo6p. | Xapaktepuctuka TC: m; 50001; Pt100; Pt500
Oorn. uMmn. BXxoa
/cnonb3oBaHuWe A0M. MMMYNBCHOTO BXOAA: [Al4] — HE UCToMNb3yeTes;
Ucnonb3. |KoHTp.ceTn — KOHTPOnb HanNpsXXeHns ceTu;
CyeT uMnN. — cyeT umnynbcos; CUrHan-usa — BXof, CUrHannsauuu.
Bec. umn. |Bec nmnynbca 0 — 9999,9999, n/umn (BT-4/vmn) 3 .
OMmin MuHuManbHoe YacoBoe 3HaYeHne napameTpa HEMEHWA AevcTBl-
TeNbHbl NpU Ha3Ha4ve-
OMmax MakcrmanbHoe YacoBoe 3HaYyeHve napameTpa HUM «CUET.UMML»
En. nam EgvHuubl namepenus: m3, KBT-4
y YpoBeHb: HP — HopmarnbHO pa3oMKHYTbIN; 3HaveHus oencTeu-
poBeHb _
H3 — HopManbHO 3aMKHYTbIN TernbHbl NPU Ha3Haye-
T noaTtB. |Bpewms nogTBepxgeHns cpabatbiBaHus (0,5-9,9 c) HUM «CurHan-us»
YNPABJIEHUE B2
Wcn. B2 Vicnonbaosanue 502: (il — B2 He ucnonbayeTcs (Tonbko BO1); Aa —
) B2 ncnonb3yetcsa (ucnonbaytorca 641 1 602)
Cnocob nepekntoyeHus B Bpy4Hyto — nepekntodeHve B[ ¢ knaBuaTtypbl
BA1<>b[A2
mnu ¢ MK, ABTO. No AaTe — aBToMaTnyeckoe nepexntoveHve B no gate
Cnocob cmeHbl B[] ¢ knaBnatypbl: 3anpeT — cMeHa
B[l 3anpetueHa; C naponem — cmeHa B[l no naponto
C knaBuar. n'D' peL nap A _ P 3HaueHusa gencTemn-
pv ycTaHoOBMeHHOW 3awwmTe, C 4OCTYNoM — cMeHa
B, TOMbKO NpY CHATOM 3aLLMTE HLi”EE:'jfg;;iHBa;;_
Cnoco6 cmeHbl B]] ¢ MK: 3anpeT — cmeHa B[ 3a- HYH0»
C K npeweHa; C naponem — cMeHa B[] Bo3mMoXxHa no na-
Of1H0 MPY YCTAHOBMEHHON 3aLLuTe
BO1c [aTta nepexoga 642—>b[1 3HaueHusa aencTaun-
TelbHbl NPU Ha3Ha4e-
B2 c [arta nepexopga 601—>6/[2 Huv BA1<>BA2 «AB-
TO.MO gare»
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MapameTpbl HacTpoku TB1 n TB2

OBLLUNE

cu

Cxema namepenus: 0 + 14. Npn CU=0 — TB He ncnonbayercsd

KoHdpurypauus Tpy6onpoeoaa 3 n cpopmyna pacyeta Tenna. KT3=: 0 — HeT

KT3 . : . .
OPT n3mepeHun B Tp-ge 3; 1 — namepeHue Toneko V3; 2 — namepeHue Tonbko t3;
3 — ogHoBpeMeHHoe namepeHue V3 u t3. ®PT=: 0 + 8.
KoHTp.t KOHTpOIb TEKYLLMX TemMnepaTyp: — KOHTPOIb BbIXO/1a 3a ANaNa3oH
" |u3amepeHui n octaHoB c4eTa; C noAcT. — KOHTporb 1 pacdeT Q u M no toor
KoHTponb pasHocTu Temnepartyp (t1-t2)*: Be3 noAcT. — KOHTPONb M NPO-
KoHTp.dt |gomkeHue cyeta; C MOACT. — KOHTPOMb M CHET C MOACTAHOBKOW,
CueT OTM. — KOHTPOJb U OCTaHOB cYeTa
Vcnonb3oBaHne TemnepaTypbl XonoaHon Boabl (tx): HeT — tx He ncnonb3y-
Ucn.tx |eTcsa (hx=0), QoroB. — ncrnonb3yetcs txa; U3m. Ha X3 — namepeHue tx Ha
Bxoge X3; U3m. Ha X4 — namepeHue tx Ha Bxoge X4
txa [loroBopHasi Temnepartypa XonogHow BoApl
Pxa [loroBopHoe faBneHne XonogHowm BoAbl
KoHTponb Yacosoro Tenna Q12 mn Qr: HeT. — HeT koHTpons; Be3 noacT. — KOH-
Kowtp.Q |TPO7Ib OTPYILATEnbHOO 3HaHeHMﬂfm — KOHTPOb OTPULIATENLHOTO
" |3HaveHus n npucsoerue 0 nokasaHuam Q124 (Qr) npy Q124(Qr)<0. CyeT oTM™.
— KOHTpOrb 3Ha4eHus Q124(Qr)<0 1 ocTaHoB cyeTa.
KoHTponb pasHoctu YacoBbix Macc dMu=(M1-M2): HeT. — HeT koHTpons; Be3
noacT.1 — koHTponb dMu<(— HE); Be3 noAacT.2 - KOHTPOIb | dMq| >HB;
KoHTp.dM |C noacT.1 — Toxe, uto npu Bes noact.1 v npuceoenne M1y = M2y = cpegHee
M14 n M2y; C noacT.2 — TOXe, 4To Npu bes noacT.2 u npuceoeHue
M1y = M24y=cpegHee M14 n M2y
dMmax | YcTtaBka Ha HebanaHc YacoBon maccbl dViH: 0 + 4 % o1 (M14+M2y)
Uen.tHe N3mepeHne TeMnepaTypbl Bo3ayxa: [IELLEL — He N3MepsiTh; U3M. — nave-

peHue Ha X3 unu X4

MpumeyaHve. MuHMmanbHas pasHocTb TemnepaTyp (dtmin) coctaenset 2 °C.

MapameTpbl no Tpyb6onposogam TP1, TP2 u TP3
Tun BC | Tun BogocyeTunka: MexaH. - MexaH14eckuil; - 3NEKTPOHHBIN
Bec umn. | Bec umnynbca BogocyeTymka: 0 — 9999,9999, nutp
KoHTporb Hannuust anekTpoceTi/pabotocrnocobHocTy BC: [iEY — HET KOHTPOrS;
KoHTp. BC |CeTb 06LL. — kKOHTpONb 06wwer cetn nuTtaHus BC; UnamBmAa.«PC» — nokaHanb-
HbIl KOHTpOIb paboTocnocobHocTn pacxogomepos «Mutepdnoy PCx»
KoHTponb YacoBoro obbema Vu: E& — HeT KoHTpons; Be3 noacT. — KOHTPONb
Vu>Vmax n Vu<Vmin; C noacT. — koHTponb Vy>Vmax n Vu<Vmin n npuceoe-
KoHTp.V Hue nokasanuam Vu=Vgor npu Vu>Vmax, Vu=Vmin npu 0<V4<Vmin n 0 npu
"7 |Vu=0; C noacT. n koHTp.U — Toxe, 4to «C noacTt.» u npu KoHtp.BC#HeT npu-
CBOEHVe nokasaHusam V4=Voor npy OTCYTCTBUM HanpsbkeHus ceTu; CyeT oT-
MeHeH — Toxe, 4YTo «be3 noacT.», M ocTaHoBKa cHeTa no Q u M
Vmax BepxHsis ycTaBka Ha YacoBol o6bemM Vy: 0 + 99999,9; m°
Vmin HwxHas ycTaBka Ha YacoBoii 06beM Vu: 0 + 99999,9; m°
Vpgor [oroBopHou YacoBow 06bem Vy: 0 + 99999,9; m°
tpor [HoroBopHasi Temnepatypa B Tpybonposoge: 0 + 175, °C
Paor [HoroBopHoe abcontoTHoe gaBneHune B Tpybonposoge: 0 + 25, krc/cm
Oatuuk P | Hannune gatyvka gaBneHus: EE — HeT gaTtyuka; Ectb — ecTb gatumk
PB BepxHun npegen gunanasoHa namepeHun gatyuka: 0 + 25, krc/lom”
Pn MonpaBka Ha BbICOTY BOASHOMO CTon6a B UMMYIbCHON TPYOKE: iE +9,99m
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2.7 CxeMbl nuamepeHum B cuctemax TB1 n TB2

Cxema naveperuin  |o |- NI
o) P E[3|E|E|8] om Q12 or  |Qme
OTKpI:ITbIe CuncTeMmMbl
N (M1-M2) |ML.(h1-h2)+dM-(h2-hx)|  wer
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#@ weavs |, 1] 2| 2| T[_(M1-M2) ML (h1-h2y+dM-(h2-hx) | dM-(h3-hx) | o
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2.8 Anroputm paboTbl

Pa6ota TB7 3akntovaetcsa B I'Ip606p63OBaHVIVI BXOOHbIX CUTHANoOB B NOKa3aHUA CO-
OTBETCTBYHOLUNX (PUINHECKNX BENUYMH .

CurHanel ot TC u N[ nogsepratotcs npeobpasoBaHUio ¢ NEPUOLOM:

— 60 c B criyyae oTCyTCTBMSA BHELWHEro nutanus (cetesoro unu USB) n noraweHHoro
nHguKaTopa;

— 600 c B crnyyae nosierneHus npuaHaka paspsiga 6atapen (LB);

— 6 ¢ BO BCeX OCTarbHbIX criyyasix (MUTaHWe OT BHELUHEro UCTOYHUKA, aKTUBHOE COo-
CTOsIHVE MHAMKATOopa).

Mony4yeHHble KoAbl CnyXaT AONs BbIYUCINEHMS MOKa3aHWIA TeKyLuX Temnepatyp u
0aBIEeHUN.

[MpeobpasoBaHne 3HA4YeHWn COMPOTUBIIEHUS B MOKa3aHWA TemnepaTypbl COOTBET-
cteyeT ypaBHeHuam FOCT 6651 n FOCT P 8.625.

Mmnynbcel oT BC 06pa6aTblBal'OTCﬂ TennoBblHMcnnTenemMm B MOMEHT NMOCTYyNNeHnaA.

Ha ocHoBaHWM napameTpoB BXOAHbIX CUrHaNoB NPOU3BOAUTCH pacyeT U3MepseMbIX
BEINYMH:

o CpelHeapughmemuyecKue apXueHble rnokalaHusi 0aenieHust - 4YaCTHoe OT CyMMbI Te-
KYLLMX NOKa3aHWI Ha Y1CIO NX M3MEPEHUIA 3a Yac, CYTKU U MecCsiLl.

o CpedHes38elWEeHHbIE Yaco8ble apXu8HbIe oKa3aHusi memMrnepamypbl — YHacTHOE
OT CyMMbI NMPOU3BEAEHWI NOKa3aHW TemnepaTypbl U 3Ha4YE€HUI Macchl Ha nepu-
0f€ N3MEPEHNI Ha YacoBble apXMBHbIE NOKasaHWs maccel. [pu oTcyTCTBUM UM-
nynscoB oT BC nokasaHusa npuHumatoT cpeaHeapndMeTnieckoe 3HavyeHume.

e Yacossie apxusHbie rnokasaHus obbemMa — cyMMa NpousBeAeHus yncna nmnynbs-
COB 3a Yac Ha BeC umnynbca.

o [lokaszaHusi 06beMHO20 pacxoda - YaCTHOe OT CYMMbl MMNYNbLCOB (C ydyeTom BU)
Ha nepuog obHOBNEHMs nokasaHuii (oT 8 c).

lMNOTHOCTb M 3HTaNbLMUA TEMMOHOCUTENS BbIYUCNAITCA NO YPaBHEHMAM, annpoKCu-

mMupytowmm gaHHele FCCC[, roe B kavyecTBe apryMeHTOB CryaT CpefHEeB3BeLLeHHas
YyacoBas Temnepartypa 1 namepeHHoe nmbo [4OroBopHoe abconoTHOE AaBneHune.

e Yacosslie apxusHbie rnokasaHusi Macchl U merniosol SHepauu BbIYUCAAIOTCA MO
dopmMynam, NnpuBeaeHHbIM B NyHKTE 2.7, B COOTBETCTBUM C BBEAEHHbLIMU
HacTporikamu.

e Maccoseblli pacxod, mennogoli nomok no mpybam u mernossiM 8800aMm — TEKY-
LLMe 3HAYEHMS Macchl 1 TEMIOBOW 3HEPIrMK, NPUBEAEHHbIE K Neproay obHoBre-
HWUSI NOKa3aHWM.

o CymoyHbie (MecsiYHbIe) apXusHble roka3aHusi obbema, Macchl U mernnoeou
SHepauu — CyMMa 4YacoBbIX (CYTOYHbIX) NOKa3aHWM.

o CpedHes3gelweHHas cymoyHas (MecsiyHasi) memrnepamypa — 4acTHOe OT CYMMbl
NpousBeaeHNin YacoBbIX (CYTOYHbIX) 3HaYEHU TeMnepaTypbl U MaccChbl Ha apXxmB-
HOe 3HayeHVe CYyTOYHOW (MECSYHOW) Macchl.

e /iImoeoebie noka3aHusi BbIMUCNSAIOTCA B KOHLE Yaca CyMMUPOBAHMEM HaCOBbIX
nokasaHuim.

B TB7 BcTpoeHa cucteMa guMarHOCTMKM paboTbl yana yveTta. Anroputm paboTbl npu
HanMuuM HewTaTHbIX CMTyauun n onmcaHue kogos HC ana ux pacnosHaBaHus npusee-
Hbl B [MpunoxeHun A.
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2.9 Copoc apxuBa

Paszgen CBPOC APXUBA wmeHo TB7 npegHasHayeH Ans oOHyneHust CoaepXMmoro
apXMBOB U UTOrOBbIX 3HAYEHMIN NapaMeTpPOB.

MpumeyaHne BbinonHeHne onepauun CBPOC APXUBA He npuBoauT K 0OHYNeHuo
HacTpoeyHbix NnapameTpoB B B1 (B[12), a Takke apxMBOB COOLITUIA.

Onepauuio c6poc HE0BXOAMMO BBINOSHATL B CNEAYOLWMX CUTYaLMUsX:
1) Nnpu BBOAE NpMBOpPa B 3KCMIIyaTaLMio Ha y3re KOMMEPYECKOTo y4eTa;

2) npu nepenonHeHUn pa3psaHoii ceTku, oGecrneumBaioLLel BepxHUiA npeaen anana-
30HA MECSYHbIX U UTOrOBbIX MOKA3aHUI 3TUX BESINYH.

Mopspok BeinonHenus onepauun CBPOC APXUBA onucaH B pasgene «Cepsuc-
Hble pyHKUMN—C6poc apxmBa» (cm. n. 3.5.4 C6poc apxuBa).

3 MWUcnonb3oBaHWe NO Ha3HAYeHUIO

3.1 npOCMOTp N N3AMEeHeHne HaCTpoeYdHbIX napamMmeTpoB

3.1.1 [lMpocMomp HacMpoOeYHbIX Napamempos

HacTpoeuHble napaMeTpbl TEMNMOBLIMUCIIUTENS MOXHO NPOCMOTPETb Ha UHAMKATOPE.
CocTaB 1 0603Ha4YeH1e NapamMmeTpOB HACTPOVKN NPUBEAEHBI B NyHKTE 2.6.

BbiGop nogpasgenos, rpynn napaMmeTpoB U NapamMeTpoB BbINOSHAETCS KrnaBuwamm

@ unu , BXOA4 B BblOpaHHbIN nogpasgen (rpynny wunu napameTp) — KraBuLLeWn
BBop, BO3BpaT Ha NpeaplayLimin ypoBeHb MeHI0 — knasuLuen MeHto.

Ecnu BbIGpaHHbIN NapameTp He akTyaneH B KOHKPETHOW KOHdurypauum, To OH uC-
KntoyaeTcs U3 MeHto (He 0TobpaXkaeTcs Ha aKpaHe).

Monpasaen BO2 meHio HACTPOMKMU vckrioyaloTcs U3 MPocMoTpa Mpu yCTaHoBKe
napametpa «Mcnonbs. 62 — Het».

Mprmep npocmoTpa NnapaMeTpoB HACTPOVKN NpuBeaeH Ha puc. 3.1.
[Mopsaok npocmoTpa napameTpoB HACTPONKN:
1. YcTaHOBUTL CEPBUCHbIN PeXUM NPOCMOTpPa, HaxaB Ha 8 ¢ kHonky MeHto.

2. Buibpath MeHio «<HACTPOWKM» 1 HaxaTk kHonky Beoga.
3. Bolbpatb nogpasaen «b01» nnn «Bb02» n HaxaTb KHONKy «BBog».

4. Knasuwamun unm BblOpaTh Tpebyembii nogpasgen (Cuctemuble, b1,
BO2, AOMN.MMM.BXOO vinn YTNPABJL. B») n HaxaTb KHONKy «BBOog».

5. Knasnwamm @ unm @ MOXHO BbIOpaTb MHTEpPecyLWwuin napameTp Ans npo-
CMOTpa 3HaYeHus.

6. lns nepexopa K n. 4 cnegyet HaxaTb kHonky «MeHto». [1ns nepexoaa k nn. 3 unu
2 Heo6X0aAMMO HaxaTb KHOMKY « MeHI» HECKOIBLKO pas.

BHUMAHUE! VsmeHeHuss napameTpoB B  pexume  MpocMoTpa  HacTpoek
HEBO3MOXHO!
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Puc. 3.1 — Mpumep npocMoTpa 3HaYeHns napameTpa HaCTPONKK

3.1.2 N3MmeHeHUe HacmpoeYHbIX NapaMempos

BBoa 3HauyeHWUI HAaCTPOEYHbIX NapamMeTpoB PeKOMeHAYeTCsl MPOBOAUTL 4O MOHTaxa
BHELLHWX Lienen.

BBoa HacTpoeuHbIx napameTpoB BbinonHseTcst ¢ nomoupbto MK (6onee npegnoytu-
TenbHbIN BapWaHT) UK ¢ KnaemaTtypbl.

3HayeHns HacTpOeYHbIX MapamMeTpoB pekoMeHAyeTCs CBECTM BOeAVHO, B BUAE Tab-
nvupl. Mpu HeobxogmmoctTn nmeTb Ase B[] Tabnuubl cocTaBnsAlTCA pasgenbHO Ans
Kaykaon 6asbl 6aHHbIX BO1 v B2.

[na BBOAa (M3MeHeHWs) HacTpoeYHbIX napameTpos B B[l Heobxoanmo:

1. YcTaHOBUTb CEPBUCHbLIV PEXMM NPOCMOTPA, HaXxas Ha 8 ¢ KHOMNKy MeHto.

2. Paspewmntb gocTtyn K usmMeHeHunto B[], KpaTkoBpeMEHHO HaxaB Ha KHOMKY AOCTyna.
[Mpu aTOoM B MpaBoM BepxHEM Yrny vHAuKaTopa nosiensetcs cumson «H» — goctyn K
N3MEHEHUIO NapamMeTPOB paspeLleH.

MaMeHeHne 3HayYeHus YMCrNoBOro napameTpa BbINOMHAETCA nopaspsgHo. Tpebye-
MbI paspsia BblOUpaeTcs knasuwamm @ unm @ npu 3ToM BblGpaHHbIV pa3psas Bbl-
AensieTcs Muralowmnm Kypcopom. MameHeHrne 3HadeHns umdpbl U 3HaKOB «—» (MUHYC) M
«.» (TOYKa) OCYyLLEeCTBAETCA KnaBuLLamm @ unu @

3aBepluaeTcs M3MeHeHVe 3HavYeHns napaMmeTpa Haxatuem knasuwy BBOL.

Ecnu 3agaHHoe 3HayeHne BHe YCTAaHOBIIEHHOrO AManasoHa, TO OHO UFHOPMPYeTCs 1
Ha 3KpaH BbIBOAWUTCS AnarHocTnyeckoe cooblyeHre ob owmnbke (puc. 3.2).

OwnbKa BBogA 3HaM.

Paspew.gran.sHau.;
0.0-10000.0

Puc.3.2 — CoobeHne 06 owmbke npu BBoAe AaHHbIX
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BHMUMAHMUE! Tlo 3aBeplueHuto BBOOA HACTPOEYHbLIX MapameTpoB HeobXxoauMMo Kna-
sBuwen MEHKO BbINTM Ha BEPXHUIN YPOBEHb MEHIO U BKIHOYUTL 3aLlUTy
Ha U3mMeHeHne napameTpos!

3.2 TMMpocMoTp TeKyLUX U UTOroBbIX NOKa3aHUM

npOCMOTp TeKyLWnx n UToroBbIix nokasaHui BbIMOSHSETCS B nogpasgenax TeKyu.me
1 UTOorn rmaBHOro aKkpaHa MeHio.

K TekylMMm napameTpaMm OTHOCATCSI 3HA4YeHUsi PacXodoB, TEMMepaTyp, PasHOCTM
TemnepaTtyp, 4aBNEHUS 1 TEMOBOM MOLLHOCTM.

K nToroBblM napameTpam OTHOCATCS 3HAYEHUs C HapacTaloLWUM UTOrOM (OT MOMEH-
Ta cbpoca) 06beMOB, Macc, pa3HOCTU MaccC, TEMMOBOW 3HEPrun, CHETUYUKA BPEeMEHU
HopManbHou paboTbl N BpEMEHW OTCYTCTBUSA CHeTa.

Mpv NpocMoTpe TeKyLUX NapaMeTpoB HampoTVB U3MepseMoro napamMeTpa oTobpa-
xatotest kogbl HC. Mpy NpocMoTpe UToroBbIX NapameTpoB kogabl HC oTcyTcTBYIOT.

[Mpumep npocmoTpa TekyLmx nokasaHum no TB1 nokasaH Ha puc. 3.3, a UTOroBbIX —
Ha puc. 3.4.

Howep TB

Homep Tp Ofwme napameTpel
no T8

P
t °C . 5
GoE3.654M3/u Go 2. 456 M3/ u
Koa HG/ Buiso
P
@@ | ow @@

Puc. 3.3 — lNpumep npocmoTpa TekyLmnx napameTpoB

CLO

02.02.1101:07:04

palr

APXHWBbI
Bribop
napameTpa Wrornm no TB1.TPL

@ @ 12307
\Iapanerp _ @ @ Tovﬁzb;?)%ﬁoﬂa @ @

Pwuc. 3.4 — TMpumep NnpocmMoTpa UTOroBbIX MapaMeTpoB
Mopsaok npocmMoTpa TEKYLLUMX U MTOTOBbIX NapameTpoB:

Homep TB

1. Knasuwwamu @ unu @ BblGpaTth pasgen «Tekywme» unm «torny.
2. BeibpaTb nogpasaen Heobxoammelv Tennosow Beog (TB1 nnn TB2).

3. Knasuwamm @ unu @ BblGupaeTcs HeobxoauMbIn Tpy6onpoBoA.

4. Knasuwamm @ unu @ BbIOUpaeTca HyXHbIN NapameTp.
5. [1ns Bo3BpaTa B IMaBHbIN 3KpaH MeH0 Heobxoanmo ABaxabl HaxaTb « MeHr».



Tennosbluncnutens TB7 PykoBOACTBO MO aKkcnnyaTaumm c. 22

3.3 TpocmoTp apXMBHbIX NOKa3aHUN

TennosbMUCNIUTENb NO3BOMNSAET BbIBOANTL HA MHAMKATOP apXMBHbIE JAHHBIE B YaCOBOM,
CYTOYHOM MM MECHYHOM paspese 3a Niobyto AaTy B npeaenax rmybuHbl apxvsa.

[MpocMoTp Ha MHAMKATOpe apXMBHbIX NOKa3aHW BbIMOMNHAETCA B pasaene ApXuBbl.

[Mpumep npocMoTpa apxuBHbIX 3anucen npueeaeH Ha puc. 3.5.

o0
02.02.1101:07:04 YACOBCH APXHME @® =
TEKYUWMUE YTOUHBIW APXHE z
NI O MECAYHbIM APXWB nycTt 1z}
APXMBBEI HTOroBLIW APXHB @ A

Coobuwenne o rparnue |AM TB1 TP1 BhiGop Aathl BEOA
apxusa AN B CTOPOH!
i BHenpeapencsapxuea YBGHHEEH:H @ Ko HC
[[AMTBLTPL C ([ERTEIJPi02.0p AT 12
t=53.782°C
V=3.235m3 V=3.235MmM3 o
MameHenne Jnena M=2.123T M=2.12371 a
Beog ]
® AYTBLTPL ry TP @® :
02.02.11 H1 t=33.782°C g
@ V=2.235mM3 < @ c
M=1,12371 2
]
@@ AYTBLTP1 @ ]
t=33.782°C a
BriGop paspaaa ¥4_= :';_213153 l-;—' 3 apXHEBHOR

3a0AcKn

Aarta apxreHOR
3anucK

AN USMEHEHUA - @
Bribop

CIO)
BriGop AaThl

B CTOROHY BbiGop
yMeHblueHna  TPYSonposaaa

CocBleHne o rpatuue
apxusa

(AYYB1 TP1 [EAERENRE]

BHe npeaencerapxusa

] 1
] I
]
¥YcraHoBKa gaThbl i MpocMoTp napaMetpal
M BpeMeHHu 1 n
]

apquHoii 3anMcu

Puc. 3.5 — MNpumepsbl BbiIBoAa Ha MHAUKATOP apXUBHbIX BEMUYMH

MpocMoTp napamerpa
npyu N3MEHEHNH
AaTbl/BpeMeHn

PU (hUKCHPOBAHHO |
I

nAate/BpeMeHn

Mocne ycTaHoBKM Buaa apxvea cnegyet BoibpaTb HOMep TENIOBOro BBOAA M HaXaTb
knasuwy Beoa. Ha BepxHel cTpoke nHgukatopa BblBOAATCA 0603HaYeHUst TMna apxmea
(AY — yacoson, AC — cyto4HbIn, AM — mecs4yHbIn, AW — nTOroBbIN) 1 gata/dac apxme-
HOM 3anuncn. Ha HWXHUX cTpokax — obo3HayYeHne U 3HauYeHne napameTpa, eanHULbl 13-
MepeHui 1 Npu Hanuuum kog HC.

MpocMoTp 3HayeHWn Apyrnx napameTpoB No TB Ha ogHOM M TOM Xe WHTepBsane

BpeMeHU (CbVIKCVIpOBaHHaﬂ p,aTa) BbINOJIHAETCA Ha)XaTnAMU KnasuiLl @ mnnm

Knasuwwamm @ unu @ BbIGMpaeTCs A5l NPOCMOTPa KOHKPETHLIN NnapameTp.

[na npocMoTpa apxvBHbIX MOKa3aHWW OZHOro MapameTpa Ha OpYyrux MHTepBanax
BpemMeHu cnegyet HaxaTtb knasuwy Beop. Mpu aTom BbligenseTcs gata/spems. Janee

KnasuLLIaMm unu @ MOXHO YBENMYMBaTbL UM YMeHbLUaTb AaTty/Bpems.

Mpn poctwxkeHun npeaenos apxvea (B npowwnom unun Byayliem) Ha HUXKHEN CTpoke
nHgnumpyeTcsa cooblieHne «BHe npeaenoB apxuBay, UTO CBUAETENbCTBYET O BbiXoAe
3a AnanasoH apxvBa.

MoxxHO ocyLlecTBUTbL ObICTPLIN Nepexod K HeoOxoauMOW fdaTe apXUBHOW 3anuvcu.
[ins aToro npu BbigeneHHbIX AaTe/BpemMeHn (NPOCMOTP Npu M3MEHeHUn AaTtbl) criegyet
HaxaTb knasvwy BBopa. Ha akpaH BbIBOAATCA gaTa M BpeMs, KOTOpble nopaspsaHo
MOXHO M3MeHUTb. [10 OKOHYaHUW U3MEeHeHns criegyeT HaxaTb knasuwy Beog.

[insa BbIXoAa B rMaBHbIN 3KpaH MEHIO CreAyeT HECKOSbKO pas HaxaTb KHOMKy MeHto.
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3.4 KoHTponb nsmepsieMbix NnapameTpoB

B npouecce paboTbl TB7 KOHTpONMpyeT nsmepsiemble 1 paccunTbiBaemble napameT-
pbl Ha COOTBETCTBME AMAanasoHy M3MepeHun a Takke (Mpyu HeobxoAMMOCTM) Hanuuve
CeTeBOro NMTaHus.

Mpu BbIXOAE NapameTpoB 3a AonycTumble npegens! popmupyetcs kog HC, koTopbin
BbIBOAUTCA Ha UHAMKATOP U 3anvCbiBAETCH B apXuB.

MNepeyeHb KOOOB HELITAaTHbIX CUTYaLUN:

«<<» — 3Ha4YeHne napameTpa MeHbLIEe MUHNMYMA;

«=» — 3HavYeHne napameTpa bonbLle MaKCUMyma;

«I» — OTCYTCTBYeT HanpsikeHue nuTaroLen ceTn Un HeMCNPaBHOCTb BOAOCYETUMKA
(pacxopomepa);

«#» — BenuunHa gucbanaHca macc npesbIWaeT JONYyCTUMbIN Npeaen.

Kog HC npu npocmoTtpe TekyLuMx Mnm apxuBHbIX napameTpoB Mo TB otobpaxaeTtcs
HanpoTuB MHAULMpYyemoro napametpa. MNpumep nHankaumm koga HC npusegeH Ha puc. 3.6.
AUTBL TP102.02.11 12

®
Kog HC |

MpocMOTp apXuBHbIX NapameTpoB

TexkywmuenoTB1.TP
°C

t=---

Go=3.654m3/u
Koa HC/

lMpocmoTp TekyLwux napameTpoB
Puc. 3.6 — lNpumep nHgukauum koga HC

Ecnu vMmeloTcs HeluTaTHble CUTyauuu Npu M3MEPEHWU MapamMeTpoB, TO B MPaBOM
HWXKHEM Iy TIaBHOTO 3KpaHa MeHto oTobpaxkaeTcsl muratowee coobeHne «HC».

.11:07:04 Npeaynpexaenue
_!MTOFVI- O HanUuum
APXWBbI HC HeWTaTHOW CUTYaUUK

Puc. 3.7 — CurHanuaaums o Hanuuun HC B paboTe TennoBblMucnuTens
3.4.1 KoHmposnb M2HOB8€HHO20 pacxoda

Ecnv 3agaH pexuM KOHTPOSsi CETEBOrO MUTaHMS, HO NUHUSI OT Grioka MUTaHUS He
noakntoyeHa Ha pasbeM X12 (cM. puc. 4.5), To Npy NPOCMOTPE TEKYLLEro 3HaYeHUs pac-
X04a Ha MHAMKaTOp BbIBOAWUTCS (haKTUUECKOe 3Ha4YeHune pacxofa v oTobpaxaeTcs koa
HC «!» (oTcyTctBYeT nutaHue BC).

3.4.2 KoHmposb memnepamypbi

KoHTponupyoTcs M3MEpPEHHbIE TeKyLUMe 3Ha4YeHUsi TemnepaTyp Ha COOTBETCTBUE
AvanasoHy. Ecnn 3HadeHne Temnepatypbl BbIXOAWUT 3@ yKa3aHHbIA AnanasoH, To B ap-
xvBe dukeupyetcs kod HC «<» unm «>» 1 Ha nHamMkaTope oTobpaxaeTcs «— —— ».

PacueTt macchl n aHeprumn no Tpyéonpoeogam tp1+1p3 npu Hannunm HC onpenens-
eTcsl 3HaYeHMeM HacTpoeyHoro napameTpa «KoHTp.t». BapuaHTbl NpeacTaBneHns WH-
hopMaunm o TEKYLLUX 1 apXMBHbIX AaHHbIX NpeAcTaBneHbl B Tabnuue.

MapameTp Onana3oH KoHTp.t Tekywme ApxuB
KOHTpOns 3Havyenne| Kopg HC |3HaueHue Kog HC
123 | 0+ +180°C CueTt.oT™M. ——— |«>umme» | ———— [«<» unm «>»
C nofcr. ——— |« umm «>» | tO1+t03 [ «<» unm «>»
tx 0++180°C = ——— |«»>umm«>»| txpgor. |«<» unm «>»
tHB -50++130 °C > - CKHYUMM S» | ———— | «<» nnm «>»

[NpumeyaHne: < — noboe 3Ha4YeHne
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3.4.3 Konmposnb pazHocmu memnepamyp

KoHTponupyeTtcs pasHocTb Temnepatyp (t1-t2). Ecnu 3HayeHne pasHocTu Temnepa-
TYP MeHbLUe, YeM AonycTumas BenuuuHa dtmin, ToO Ha MHAMKaTOpe U B apxuee OUKCK-
pyetcsa kog HC «<<» .

Pacuet aHeprum no TB npu Hanuumn HC onpegensetca 3HavYeHWEM HaCTPOEYHOro
napameTtpa «KoHTp.dt». BapnaHTbl npeactaBneHns nHdopmaumm o TEKYLUMX U apXuB-
HblX JAHHbIX NPeACcTaBreHbl B Tabnuue.

MapameTp Onana3oH KomTp.dt Tekywme ApxuB
KOHTpONS 3HavyeHne| Kog HC |3HayeHune Kog HC
Bes noAacrt. |daktuny. dt «<» dakTny. dt «<»
dt dt < dtmin °C| C noagcrT. dtmin «<» dtmin «<»
CyeT.0oTM —_—— «<» —_— &<»

344 Konmponb daeneHusi

KoHTponupytoTcs uaMmepeHHble 3HaveHus aasnexdun P1...P3. Ecnu 3HaveHus BbIXo-
0AaT 3a ananasoH —0,01-Pe < P < 1,01-PB, T0o B apxuBe dukcupyetcs kog HC «<<» unu
«>>», @ Ha MHOWKATOP BbIBOAUTCS COOOLUEHNE «— — —y». PacyeT mMaccbl U 3HEprum ocy-
LLleCTBNSIETCHA NO AOrOBOPHOMY 3HauyeHuto aasnenns (Pgor1+Pgor3).

3.45 Kommposnb «4yacoeo2o menna»

[Mpun pacyeTe 4acoBoOro Tenna MoOryT BO3HWKHYTb CUTyaLWW, KOrAa NOfyYeHHbIn pe-
3ynbTaTt nnn ogHO U3 cnaraembix B pvaeTHon cbopmyne CTaHOBUTCA OTpulaTeNbHbIM.

TB7 B 3aBMCMMOCTM OT 3HaveHus napameTpa «KOHTP.Q», KOHTpONMMpPYyeT AaHHyto
CUTyaUMIO 1 KOPPEKTUPYET pesynbTaT BblHUCIEHWUN.

BapwaHTbl KoHTpons Yyacosoro Tenna QioM:

ApxuB
Kontp.Q 3HayeHne Kog HC
Het dakTnyeckoe 3HaveHne Q124 n Qr HeT
Bes noacrT. dakTuyeckoe 3HaveHne Q124 n Qr «<»
C nopcTam. OTKOppEKTUPOBaHHOE 3HaveHne Q124 n Qr. (OTpuua- «<»
TeNbHbIM pe3ynbTaTaM npuceaveaeTcs 3HaveHue 0)
CueT OTM. ——— «<»

3.4.6 Konmposb yacoeozo o6bema

KoHTponupyeTcs n3amepeHHoe 3HaveHne 4acoBoro obbema, npoLueaLero no Kaxgomy
13 TpybonpoBoAoB Ha NMpeaMeT 3aHVKEHWS/3aBbILLIEHNST OTHOCUTENBHO HUXHEN/BEPXHeN
YyCTaBOK Ha 4acoBovi o6beM. B 3aBMCMMOCTM OT yCTaHOBMEHHOTO 3HaYeHWsl napameTpa
«KoHTp.V» (KOHTpOmb 4acoBoro o6bema) U BbIOPAHHOrO PEXUMAa KOHTPOMS HanmMuus ce-
TEBOro MUTaHNA akTMBU3NPYoTCS pasnnyHele HC no o6bemy 1 paccumTtaHHOW macce.

BapuaHTbl KOHTPOMSA YacoBoro oobema:

KoHTp.V Vpakt=0 0<VdakT<VyH Vdakt>VyB
3HaveHune | Kog HC | 3Hauvenune | Kog HC | 3HadveHune | Kog HC
Het 0 HeT Vdpakr HeT Vpakt HeT
Be3 noacr. 0 «<» Vapakr «<» Vdpakr «>»
C nopcr. 0 «<» HV «<» Vgor «=>>
C noAcT. 1 KoHTp.U 0 «<» HV «<» Vaoor «>»
CueT oTMeHeH * 0 «<» VpakT «<» | Vakr | «>»

Y Mpu NponagaHnn CETEBOrO NUTAHNA B apXMB 3aN1CbIBAETCA 3HAYEHME [OrOBOPHOTO
o6bema (Vaor) un kog HC «!». Mpwu apyrnx 3HadeHusix «k KoOHTp.V» B apxuBe ukcmpyeT-
csa kog HC «!», a 3HaveHne YacoBoro o6bema 3ameHseTcs npoYepkamm.

2 PacueT Macchl 1 SHEPrN OCTaHaBNNBAETCH, B apxuee dukeupyeTcs kog HC «1».
3HayeHve YacoBoro obbema paBHO PAKTUHECKOMY 3HAYEHMIO.
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3.47 Konmponb pasHocmu Yyacoebix macc (QucbanaHc macc)

KoHTponb pasHocTy YacoBbix Macc npumeHsietca TOJIbKO ans cxeM namepenun, B
KoTopbIx napameTp dM paccunTbiBaeTcs no pasHoctm M14-M24 (CU=1, 2, 4 n 6). B
3TOM Cryyae UMEeeTCs BO3MOXHOCTb KOHTPOMS HebanaHca' Mace 1 KoppekTUpOBK pac-
CUMUTaHHbIX 3HaveHnn M14 n M24. KoHTponb HebanaHca macc nNpou3BoAUTCS B KOHLE
Kaxkgoro 4yaca. AnNroputm Koppekumn 3HaqeHmn M14 n M2y 3aBucuT oT BbIGpaHHOro 3Ha-
YyeHus napameTtpa «KoHTp.dM». [lonycTmasi BenuuuHa HebanaHca macc 3ajaeTcs na-
pametpoM dMmax. Pabota TB7 npu pasnnyHbIx 3Ha4eHusx napameTtpa « KoHtp.dM» npourn-
NOCTpUpOBaHa Ha puc. 3.8.

MpumeyaHne Koppekuun nogBepraroTcs TONbko 3HaYeHus M1y n M24. 3HayeHus
06bemoB V14 1 V24 3aHocsATCs B apxuB 6€3 KOPPEKTUPOBKN.

KoHtp.dM = HeT KoHTponsa HebanaHca HeT. B apxuB 3anvcbiBaloTCs pakTu4eckne 3Ha-
YyeHns M1y n M2y.

KoHTp.dM = Be3 noacTt.1. TonbKko cukeupyeTtcs npesbileHne (kod HC «#») oTpuuaTtens-
HOW pa3HOCTW Macc Haf, BENuUMHOM HeGanaHca. B apxvB 3anuckiBaloTcs dakTudeckve
3HayeHns M1y 1 M24. MoxeT NpMMEHATLCS A5 OTKPbITbIX CUCTEM TEMIOCHAOXEHUS.

KoHTp.dM = Be3 noact.2. Tonbko dmkcmpyetcs (kog HC «#») npesbilleHne pasHOCTU
Macc nNo MoAymio Hazg BenuumHon HebanaHca. B apxuB 3anucbiBatoTcst hakTuydeckue
3HayeHns M1y 1 M24. MoxeT NpMMEHSTLCA AN 3aKPbIThIX CUCTEM TEMITIOCHa0XKeHUS.

KoHTp.dM = C nopcT.1 Npu npeBbilleHnn OTpULATENBHON PasHOCTU Macc Haf, BEMUYMHON
HebanaHca dukempyetcst kog HC «#» 1 B apXvB 3an1cbiBalOTCs DaKTUYECKUe 3HaYeHNs
M14 1 M24. Ecnm pasHoCTb Macc HaxoauTcs B avanasoHe — Hb<dM<O0, To apxuBHble
3HaveHnsa M14 n M2y 3amenstoTca Ha cpegHee 3HadveHne M14=M24y=0,5-(M1+M2). Mo-
XKET MPUMEHATLCS AN OTKPbITLIX CUCTEM TEMNIIOCHAGXKEHWS.

KoHTp.dM = C nopcT.2. Ecnn pasHocTb Macc Haxoautcsa B gvanasoHe — Hb<dM<+HB,
TO apxuBHble 3HaveHns M14 u M24 3ameHsAlOTCA Ha cpefHee 3HaveHue
M14=M24=0,5-(M1+M2). B npotuBHOM crniyyae cmkcupyetcs kog HC «#» n B apxus
3anvcbiBaloTca akTnyeckue 3HaveHns M1y n M24. MoxeT npumeHaTbCcA ans 3a-

KPbITbIX CUCTEM TenJI0CHaGXEeHUs.

KouTp.dM -HB ? +HB dM=M1H-M2H=
DaKT. 3Ha4YeHne OTKpbITan
Be3 noacT.A | o AC «#» ®aKT. 3HaueHne cHcTeMa
dakT. 3HaYeHune daKkT. 3HaveHre | 3akpbiTas
Bes noact.2 |\ on IC «#>» ®aKT. 3HaYeHue + kon AC «#» | cuctema
OEIVEETESIIE  CpegHee OTkpbiTasn
Cnoger.1 |7 ko AC «#» [EENEUENTTE PaKT. 3Haqenue cucrema
PaKT. 3Ha4eHne QakT. sHaveHne | 3akpbITan
Crnoact.2 [ 50nC «#» CpenHee 3HaueHne +koa AC «#» | cucrema

Puc. 3.8 — dopmupoBaHmne apxuea B 3aBUCUMOCTY OT napameTpa KoHTp.dM
3.4.8

Bbluncnutens mMoxeT obecneumBaTb KOHTPOMb CETEBOrO MUTaHUSA Pacxo4oMepoB
UNn MHOMBMAYaNbHBIA KOHTPOMb PaboTOCNOCOBHOCTH, BKMOYAs KOHTPOSb LEeNOCTHOCTM
nvHUK cBA3Kn pacxogomepos «Mutepdnoy PCx».

Konmposnb cemeeoz2o numaHusi

! HeGananc macc — pasHocTb Mexay M14 u M24. flonyctumas BenuuuHa HebanaHca macc paBHa
HB=102 dMmax (M14+M2uy)
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KOHTponb ceTeBoro NMMTaHMs MOXET BbIMNOMHATLCA OOHUM U3 CcrnocoboB:

1. Mopayen HanpskeHus 9...15 B Ha koHTakTbl 1 1 2 pa3bema X12 (puc. 4.5) (Bxopg
OOMNOMHUTENBHOrO UMMYNbCHOrO BXoda). [Mpu 3TOM [AOMONHUTENbHBLIA BXOA [AOJIKEH
OblTe  HAacTpoeH Ha pexuMm koHTpons nutaHusa  (OOM. UMIM. BXOO-Ha3Hau.—
KoHTp.ceTn).

Bxoa KOHTponsi UMeeT ranbBaHUYecKylo pasBaAsKky. MakcumanbHoe 3HaveHue Toka
notpebnenns He npesbiwaet 15 MA.

Bpemsi, Npu KOTOPOM MPOUCXOAUT (pUKcaLUa NponafaHnsl KOHTPOSIBHOrO Hamnpsike-
HUWS1, COCTaBISAET HE MEHEEe 2 MUH.

MpumeyaHue Vicnonb3oBaHWe AOMN. UMNYNbCHOMO BXOAA Afst KOHTPONS NUTaHWS pea-
N30BaHO B BblUMCNMTENE C annapaTtHon Bepcuent AB 1.01 1 Bbille.

2. AHanu3om HanpsbkeHus Ha BxoaHoM pasbeme (PWR) (cM. puc. 2.2) npu Hanuumm
BHeLLUHero 6rioka nuTaHusi.

MproputeTom obnagaet AONONHUTENbHbLIN BXxoA (cnocob koHTpons 1).

Mcnonb3oBaHve JOMNONMHMUTENbHOTO BXoAa (pasbeM X12) Ans KOHTPONsS CETEBOMO Mu-
TaHWA PEKOMEHAYeTCs B criyyae NoAKIIYeHNs Grioka NMUTaHWS BbIMUCIIUTENS U PacXo-
[IOMEpOB K pasHbIM aBTOMaTam.

Mpv noaknoYeHnn 6noka NUTaHUa BbIYMCIIMTENSA M PacXoOOMEPOB K OQHOMY aBTo-
MaTy Ansi KOHTPOs criegyeT Ucnonb3oBaTh pasbem PWR.

NHamBmayanbHeI KOHTPONb paboToCnocOoBHOCTN pacxo4oMepoB, BKMOYas KOH-
TPOMb LENOCTHOCTM NMHUM CBSA3N BO3MOXEH TOMNbKO NMPU COBMECTHOW paboTe c pacxo-
pomepamu «lMutepdnoy-PCx». Mpu aTOM BbIXOA pacxogoMepa AOMMKEH UMETb PEXUM
«AHBEpPCHbIN.

Mpn oTcyTCTBUM CeTeBOro nNuTaHus (paboTocnocobHOCTM pacxogomepa unu obpbise
nMHWKM cBA3K) dopmunpyeTcsa kof AmarHoctupyemon cutyaumm HC «!» no obvemy u
macce no Tem Tpybonposogam, AN KOTOPbIX YCTAHOBMIEH PEXUM KOHTPOMS CEeTeBOro
nuTaHusa (napameTtp BA1(BA2)-TB1(TB2)-TPYBA1...3—KoHTp.BC-CeTb 06L1.).

JanbHenwunii pacyeT macc, NoTpebrneHHON 3HeprMM U apxuBMpoBaHue napameTpoB
BbINOJSIHSAETCSA B 3aBMCMMOCTM OT 3Ha4eHus napameTtpa «KoHTp.V» (cm. n. 3.4.6).
3.5 CepBUCHbIe hYHKLUN

BbluncnuTenb umeeT meHio «CepBUC», B KOTOPOM BO3MOXHO:

npountatb nHdopmaumto o npubope (Cepsuc—Hdpopmaumsa o npubope);
HacTpPoOUTb KOMMYHUKaLUUOHHbLIE NopTbl Com1 n Com2 (Cepeuc—KommyHukaumm);
NPOKOHTPONMPOBaTL 3HAYeHUs BXoAHbIX curHanos (Cepeuc—Hanagaka);
cOpoCUTL COAEPXXMMOE apXmBa 1 UTOroBbIx NapameTpoB (Cepeurc-Copoc apxmea);
nepeBecTn BbluMcnMTENb B pexxum nosepku (Cepeuc—Tlosepka);

nepeknounTb akTuBHyto B[ (Cepsuc—AktusHasa B);

NPOCMOTPETb CTAaTUCTUKY Mo 3HepronoTpebnenunto (Ceperc—
OHepronoTpebnerne);

e MNPOCMOTPETL annapaTHble HeucnpaBHoOcTU (CepBUC—ANM. HEUCNPaBHOCTN);

e npocMoTpeTb HanpsixeHne 6aTapeun (Cepsuc—Hanp. 6atapen).

[Ona Bxoga B mMeHo «CepBMuC» criefyeT paspellnTb CEPBUCHBIN YPOBEHb MEHIO,
yaepxuBas He meHee 8 ¢ knasuwy MEHIO.



Tennosbluncnutens TB7 PykoBOACTBO No akcnnyaTaummn  c. 27

3.5.1 MUugopmayus o npubope
Mpwn BXxoAe B AaHHbIN NYyHKT Ha 3KpaHe oTobpakatoTca cBeaeHus o npubope.
Moaenb BeIMUCIUTENSA l

TB7-02
AnnapaTHaa BepCcUA mmp ABO.1 NB 1.0 [4mm [1pOrpaMMHan BepcUf
3aB.Homep: 0123456 |[4== 3aBoackoi Homep
KoHTponbHas cymma MO =mp| KCNO=DS52E, KCH=7473 |[4== KOHTpPONLHAA CYMMa HACTpoeK
Pwuc. 3.9 — MiHdopmaums o npubope

3.5.2 KommyHukayuu

MNogpasgen npegHasHaveH ang HacTponku Com-nopToB.

CkopocTb 06meHa BblbupaeTcst B gunanasoHe 1200...115200 k6ut/c.

HoctynHel npotokonel: Modbus RTU, Modbus ASII, PPP.

||I1pumeqa|-me MHTepdperic RS232 noakntodeH k Com1l, nHtepderic Ethernet —k Com2. ||

19200
A% LY 38200

Cropocte: 9600 4800
Mpotokon: Modbus RTU k 9600

[cxopocrs: S600 @
NMpotokon: Modbus RTU Modbus ASCII

Puc. 3.10 — Hactporika Com-nopToB

MpumeyaHmne MakcumanbHas ckopocTb 06MeHa no nHTepdency RS232 npu paboTte
oT 6atapen He 6onee 9600 k6uT/C.

3.5.3 Hanadka

B naHHOM NyHKTE 0T06pa>KarOTCF| 3Ha4YeHUsA BXOOHbIX CUrHaroB Mo KaXXaomMy U3 KaHaros.
3HaveHWe napameTpa Kog ALN
Homep kawana
&

I1=12,0 MA (1904)
Tox =+{|12=10,0 ma (1203)

R1=129,230 Om (1234)
ConpoTueneHve =ep i R2=129,230 Om (1234)

F1=1,275Tu N=123
Yactota mmpi F2=0,675Ty N=65

Konn4ecTeo MMNyBCOB
Puc. 3.11 — 3HayeHuns BXoaHbIX CUrHanos

3.5.4 C6poc apxuea
[nsa BoinonHeHust onepauun CBPOC APXUBA Heobxoanmo:

e paspeLunTb JOCTYN K HACTPOEYHBLIM NapameTpam, HaxaB KpaTKOBPEMEHHO Ha
KHOMNKyY AocTyna (cM. puc. 2.2);

e MepeiTn Ha CepBUCHbIN YPOBEHb MEHI0, yAepxkuBas He MeHee 8 ¢ knasuy ME-

HIO v ¢ nomoLLbio kKnasuLL unm BblOpaTb 1 BONTK (Haxxatnem BBO[) B
pasgen CEPBUC-CBEPOC APXUBA,;
e KnaBsuLamMm unm @ noaTBeEpANTL HeobXxoAMMOCTL copoca «aay» 1 HaxaTb

knaesuwy BBO[. [1na oTka3a oT c6poca BbibpaTb «HET».
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HAJIAQKA A {eeon HANAKA
SHEPIONOTPEENEHUE SHEPIOMOTPEBNEHNE

CBPOC APXUBA
Axtne. B/l: bj

NoareepwaeHne

m cbpoca

Puc. 3.12 — Cbpoc apxuBa

Mpumevanne Onepaums «CBPOC APXUBA» 0GHyNsieT TONbKO COAEPXKMMOE apxuBa

N NTOroBble AaHHbIE.
HacTpoliku 1 cogepxnmoe apxvBoB cobbITUIA HE U3MeHsIOTCS!

MHdpopmauums o pakte cbpoca apxmBoB hrKCHMpyeTCs B apXMBE COObITUIA.

3.5.5 [lloeepka

[ns nepesoaa BbluvcnuTens B pexum MOBEPKA Heobxoanmo:

e paspelunTb AOCTYN K HACTPOEYHbIM NapamMmeTpam, HaXxkaB KpaTKOBPEMEHHO Ha
KHOMNKyY AocTyna (cMm. puc. 2.2);

® MepenTn Ha CepPBUCHbIN YPOBEHb MEHIO, YaepXnsas He MmeHee 8 ¢ knasuwy ME-
HKO 1 ¢ nomoLLbio KnasuLu unm BblOpaTh 1 BonTM (Haxkatnem BBO[N) B
pasgen CEPBUC-NOBEPKA,;

e KnaBuLLIaAMMU @ unm @ noAaTBepanTb HeobxoaMMOCTb copoca «aa» 1 HaxaTb
knasuwy BBO[A. Ans oTkasa oT BbIOpaTh «HET».

Tun 6atapen: AA

Yck. pexxum: Beikn
WHO®OPMA 1US O NPUBOPE

(>) Moateepmaenne £ Jppog
@ Ppeuna nosepin DUKCAUNA H3MEHHN

Bozppar ez

H3IMEHHA DPHUKCALHA H3IMEHHI

Tun Garapen: AA
Yck. L2.OLE Boikn

HHDOPMA I 0 =

Bosepar Gea
H3IMEHNA

Puc. 3.13 — BknoyeHue pexnuma nosepku

[Mocne BKNOYEHUS pexrma NoBEpPKM:

— B BblMUCIIUTEND 3arpyxaeTcsi noBepoyvHasi 6asa AaHHbIX;

— ycTaHaBsnumeaeTcs Bpems xx:58:00.

®PaKT HaxoXOEeHUS BbIYMCIMTENS B pPeXMME MOBEPKU MOATBEPXKAAETCS MUraroLum
cvumBorniom «[M» B npaBom BepxHEM yriy akpaHa.

Muaukauns pexnama
noeepKH

APXWBbI

Puc. 3.14 — ngukauunsa pexuma noBepku
Mo OKOHYaHMK MOBEPKU BLIYMCIIUTENS HEOOXOANUMO OTKIHOUUTL OAHHBIN pexuM. TMo-
cnenoBaTeNnbHOCTb AENCTBUIA @aHanNorMyHa BKITHOYEHMIO MOBEPKU.
Mpw BbIXOAE M3 NOBEPKU coaepkmmoe Tekyllen Bl BocctaHaBnmBaeTcs.

BHUMAHMUE! Tllocne okoHYaHWsi MOBEPKUM HEOOXOOAUMO YCTaHOBUTL AaTy M BpeMs U
coenats CBPOC APXUBA.

MpumeyaHune [Npu noBepke B aBTOMATUHECKOM PeXUME NepeBos BblYUCIINTENS B pe-
XXMM MOBEPKM 1 BO3BPAaT M3 Hero, a Takke yCcTaHOBKa BPEMeHU 1 copoc
apxvsa npoussogaTca ABTOMATUYECKMW.

MHdpopmauust o pakte noBepkn OUKCUPYETCSI B apXmMBe CODLITUIA.
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3.5.6 AkmueHas B[]

[Nogpasgen npegHasHayeH Anst CMeHbl akTnsHowm BI.

SHEPIrONOTPEBNEHWE BBEOWTE NAPONb
CBPOC APXB 111

3HEPIronoTPEBJIEHHE
CEPOC ﬁPXB

‘PUKCauna
Beibop B[] %ﬂ) HIMEHHI 0aucauu'a
HIMEHHA

] Beop

Bosepar Gez
HIMEHHS

(@

Mepernwuenne B MNepexknwouenne B
"C naponem™ "C pocrynom”

Puc. 3.15 — CmeHa aktusHon B[4

MpumeyaHune VsmeHeHue Tekywen B[ ¢ knaBMaTypbl BO3MOXHO NP YCNOBUSIX:
1. Vicnonb3oBaHune B2 pa3spelweHo (YNPABJIEHUE BO2—-
Ucnonb3oBaHune BA2-[a).
2. 3agaH cnocob nepekntoveHusi B «Bpy4yHyro».
3. PaspelueHa cmeHa B[] ¢ knasuaTtypsl (C naponem unv C oocTynom).
4. CxeMmbl navepennii B TB1 n TB2 B[12 He paBHbI HyrH0.

Mpumeyvanue [Maponb no ymonyaxuio 11111.
YTeps napons npuBeaeT K HEBO3MOXXHOCTU €ro BOCCTaHOBIEHUSA
6e3 o6palleHusi K NPOU3BOAUTENIO.

MHdopmaums o pakte cmeHbl B[l doukcupyeTtcs B apxmse nsmeHenusi 6.

3.5.7 OHepzonompebrneHue

B paHHOM nopgpasfene BbIBOAMTCS cCripaBovHas MHopMauusi 0 BpeMeHu paboTbl
BbIMUCIUTENS B PEXMMaX, BIUSOLLMX HA pecypc 6aTapeu:
Hapab. 6e3 Bl — paboTa Bbluncnutens 6e3 BHeLIHero nutaHus (ot 6atapen);
Pacuyert. pec. 6aT. — pac4eTHoe Bpems ucuepnaHus pecypca 6arapeu;
Hapab. gucnnes — gnutenbHoCTb paboTbl gucnnes;
Hapa6.no cet — pabota no nHTepdgericy.

Hapa6. 6ez BN : 14
Pacy. pec.6aT. :8789y
Hapa6.ancnnes : 123 4
Hapa6.nocetn :32u4

Puc. 3.16 — lHdhopmaums o paboTe BbluMcnMTens

4 MoparoToBKa K aKcnnyaTtauyuu

4.1 PacnakoBka

Mocne pacnakosku TB7 nomeLLatoT B Cyxoe oTannMBaeMoe noMelleHue Ha 24 yaca.
4.2 MecTo yCTaHOBKMU U KpensieHne

Mpn BbIBOPE MecTa yCTaHOBKM crieqyeT yunTbiBaTb, YTO AONyCTUMbIMK Ana TB7 sB-
nsaTca paboyne ycnosus cornacHo nyHkTy 1.2.4. Hanbonee 6naronpusiTHas Temnepa-
Typa okpyxatowero sosgyxa ot 15 go 25 °C. B nomelueHnm HegonycTumMo Hanvyme na-
pOB KWMCMOT, LLenoyewn, npyuMecein amMmuaka, CepHUCTLIX U APYIUX ra3os, Bbi3blBaOLLMUX
KOppOo3uto, a Takxke HefonycTuma KoOHAeHcaums Bnarm.

MecTo ycTaHOBKM He OOIMKHO pacnonaratbcs B6NM3M cunoBbix kabenen, anekTpo-
LLIMTOB, CBAPOYHbIX annapaTtoB 1 T.N., nHave TB7 cnepyeT 3aWwmUTUTb 3a3eMIIEHHBIM Me-
Tannnmyeckmm Kopobom.

KpenneHne ocHoBaHWsA Kopryca NpoM3BOAMTCA BUHTAMM B 4-X TOYKaxX COMMacHO puC.
4.1 (Npn CHATOW KpbILLKE MOHTaXHOro oTceka) unu Ha DIN-peliky.
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Puc. 4.1 — Cxema kpennexus kopnyca TB7

4.3 Mopgkno4vyeHne BHELUHUX Lienen
4.3.1 O6wue mpeboeaHusi

BHUMAHME! 3AMPELWAETCA MPUMEHEHWE OATYMKOB, BbIXOA KOTOPbLIX
CBA3AH 3IMEKTPUYECKW C KOPIMYCOM (3EMIIEWN)!

IOnameTp kabensi, nponyckaemoro 4yepe3 kabenbHbli BBOA, AOMKEH ObiTb 3—5 MM.
CeyeHune NpoBOAHUKOB, NOAKIOYAEMbIX K pasdbemam, AoSMKHO ObiTe 0,12—1 MM,

Ecnun B paguyce go 10 meTtpoB oT TB7 1 nepBUYHbIX AATYMKOB OTCYTCTBYIOT CUIO-
Bble MPOBOAHMKM C MHAYKTUBHOM Harpyskon 6onee 1 A (TpaHcdopmaTopbl, CBapoO4Hble
annapaTbl, ABUMratenu) n NpoYne UCTOYHUKM INEKTPOMArHUTHbIX MOMEX, TO NINHUK CBA3N
C AaTyMKamu JonycKaeTcsi NpoKnaabiBaTb HE3KpaHMPOBaHHBIMUK Kabensimu.

Mpy Hanuuuun BbilENEPEYNCIIEHHBIX UCTOYHUKOB 3MEKTPOMArHUTHBLIX MOMEX FTMHUN
CBA3N C [aTyMKaMy PEKOMEHAYETCS1 BbIMOMHATL 3KPaAHMPOBAHHbIMK kKabensamu nmnbo
npoknagbiBaTb B MeTannuyeckux Tpybax unum mertannopykasax. [pu atom gns npo-
KNnagkv CUrHanbHbIX AVMHUIA MOXHO NPUMEHNUTb obLLunin kabensb.

OKpaHbl kabenen AOoMmKHbI ObiTb SMNEKTPUYECKN COeANHEHBI Mexay cobol (TonbKo B
OOHOM TOYKe) 1 0bLMM NMpoBoAoM npubopa. [Ans 3TOM Lenu Mcnonb3oBaTtb KOHTaKThl 1
unu 4 pasbemoB X7, X8, X9.

3anpeLyaeTcs NPUCOEANHEHNE IKPAHOB K JII0ObIM NMOCTOPOHHMM LieNsiM, BKItoYasi 3a-
3eMJIEHMS U 3aHYyJIEeHUs, NO3TOMY criedyeT NPUMEHsATb KaGenu, umerowme U3onsaLuio
noBepx 3KpaHa.

BHelwHme ycTponcTBa (Mogem, KOMMbIOTEP), NOAKITYaeMble No nHTepdericy RS232
OOMMKHbI MMETb 3alUTy OT MMMYNbCHBIX MEepPeHanps)XeHnn 1 nomex (rpo3osalyuty) c
noAcoeanHEHNEM K JTMHWM 3aLLMTHOrO 3a3eMITeHus.

3awuTHoe 3a3emneHne TB7 oT nopaxeHus aneKTpu4eckum TOKOM He TpebyeTcs.
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4.3.2 ModknryeHue mepmonpeobpazoeamedieli conpomueneHus (TC)
TC nopkntovaeTcs 4-X XurbHbIM kabenem anvHon go 500 M npu ycrnoBum, 4To CO-
NPOTUBNEHME KaXaoM Xunbl kabens He npeBblwaeT 100 Om.

BapI/IaHTbI nogkntodeHnss TC B 3aBUCMMOCTU OT UCNOSTHEHWNA MOKa3aHbl Ha puc. 4.2.

—_————

2

SRR 24 Feosm—————

T 4eoiBoga | TB7

é :lKarrr Llens

= - +—HO 4 | ]sigl

g t +—Hss| U 55

=0 24 —®2] v =X

£ 3euimoga I I : 187

g | [Howr|Lens

(=9

8 - ‘f‘[lg 1] 1 lgg

t | 3 U ;‘:

M I e
2 BolBOAA

a) MopgkntoyeHne TC no 4-npoBogHoi cxeme  6) MoaknoveHne 2-x npoBogHbIX TC
Puc. 4.2 - BapuaHTtbl nogkntodeHusa TC

HonyckaeTcsa noakntoveHne ogHoro TC Ha HECKOMBKO KaHanoB M3mMepeHus Temnepa-
TYpbl TEMMOBLIYNCIINTENS.

MpumeyaHue Cxema noakntoyeHus Ha puc. 4.2. 6 oTHocutcst Tonbko kK TC ¢ Hepasb-
€MHbIM ABYXNPOBOAHbLIM kKabenem.

|| BHUMAHMUE! HapalwumBaHve Hepa3beMHOro ABYXNpPOBOAHOrO kabensa He gonyckaeTca ! ||

4.3.3  ModknroyeHue uMnynbLCHbIX dam4yukoe (6000CYemYyuKos)

MMnynbcHble AaTYMKM NOOKMYATCS 2-X XUMNbHbIM kabenem anuHow o 500 m u
ceyeHnem xunbl He meHee 0,25 MMZ,

K umnynecHomy Bxogy TB7 mMoryT noaknovaTbCsl YCTPOWCTBA C NUTAHNEM UX BbIXOAa OT
TENNOBbIYMCIIUTENS (MACCUMBHBIV TUN) UM OT COBCTBEHHOTO MCTOYHUKA (AKTUBHBIM TUN).

Onsa nutanns YNbTPA3SBYKOBbLIX PACXOOOMEPOB BEE3 COBCTBEHHOIO UC-
TOYHWKA TMNTAHUA Ha BxoaHbIX padbemax X7, X8 n X9 npeayCcMoTpeH cneuunanbHbli
KoHTakT +U. Cxema nogkntodeHns Y3 pacxogomMepos npueegeHa Ha puc. 4.3.

X7, X8, X9
U KoHT Len|

@ Bhix 5 |Bx2
06w 4 |O6w

oy 1 3 +U

@ Bbix 2 |Bx1
06w 1 |O6w

Puc. 4.3 MoakntoyeHne Y3 cHEeTYMKOB C NMUTAHUEM OT TEMNOBbLIYNCIINTENS

Mpumeyvanue [py NOAKMOYEHUN YNbTPA3BYKOBbLIX PACXOAOMEPOB K BbIYUCIIUTENIO C
aBTOHOMHbIM NMUTaHMeM Ucnosib3oBaTb 6aTapem nutaHna Tuna D !
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4.3.4 lModknroyeHue damyukoe 0aesieHuUss

[JaTynkn gaBneHns noaknvaeTcs 2-X XunbHblM kKabenem gnuHon Ao 500 m u ceve-
HUEeM Xurbl He meHee 0,25 MM,

PekomeHayemas cxema nogknioveHns JaTYnKoB JaBrieHus:

IKOHT Lene
Tp1 TB1 ® 2 Bx1 | e
>0 1 | oBw|*
Tp2 TB1 > 4 Bx2 |2
»® 3 | OBw|>
Tp3 TB1 »© 2 Bx1 =
»® 1 | 06w | >
Tp1 TB2 —® 4 Bx1 | =
®3 | oow|™
Tp2 TB2 —»04 | Bx2 |w
—— O3 | oow|*™

bnok
MUTEHUS

Puc. 4.4 — TNprmep nogknoyeHns AaTYNKOB AaBreHNs
[ns nutaHua aeyxnposogHbIx M pa3peluaeTcs npUMeHeHre ogHoro 6roka nuTaHus.

BHUMAHUE! 1. ONA MUTAHUA OATYMKOB OABJIEHMA HEOBXOOMMO WC-

MOJIb3OBATb BHELUHUE BJ1OKU NMUTAHUA!
2. SAMAPAINIENNBAHVE KAHANOB U3MEPEHWA OABINEHUA HE
AONYCKAETCA!

4.3.5 [lopsidok nodksovdeHust

Pa3bembl AN NOAKNIOYEHUST BHELLHUX Lienen HaxoasaTcsa B MOHTa)XXHOM oTceke TB7.
Pa3melleHne pasbemMoB M CxeMbl MOAKMIOYEHUSA AATYMKOB NpeacTaBneHbl Ha puc. 4.5.
Mpu noctaeke TB7 oTBETHLIE YacTN pa3beMOB YCTAaHOBIIEHbI.
[MopsaoK NoaKNoYEHMs Lienen AaT4MKOB:
o OTCOEAMHUTL OTBETHbIE YacTu Pa3beMOB 1 NPOMAaPKUPOBATL C NMOMOLLbIO Map-
KMPOBOYHbIX HaKMNeekK, BXOASILLMX B KOMIMIEKT NMOCTaBKW.
OTcoeaMHUTbL NaHernb ¢ repMoBBogaMu Ans yaobcteBa MOHTaxa.
MponyctuTb Kabenn Yepes repMOBBOALI U pa3genaTb Ha anvHy 8...10 cwm.

e 3a4MCTUTb NPOBOAHMKM Kabenem, CKpYyTUTb MHOTOXUITbHbIE MPOBOAHVKM UNN
HageTb KabenbHble HAKOHEYHWKW, BCTaBUTb B THE340 COOTBETCTBYIOLLErO pas3b-
ema 1 3aKpenuTb BUHTOM.

Mpumeyanne MNEPE[ NPUCOEAMHEHWEM KABENEW K MPUBOPY HEOBXOAW-
MO YBEAWTBLCA B OTCYTCTBUN PA3PLIBOB 1 KOPOTKMX 3A-
MbIKAHWW NMPOBOAHNKOB CXEMbI!
e YCTaHOBWUTL NaHerb C repMoBBOAAMM.
¢ [lpucoeanHNTbL OTBETHbIE YacTu PasbemMosB.
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Puc. 4.5.2 — PacnonoxeHne pa3beMOB 1 CXeMa NOLKITHYEHNS] 4AaTYMKOB

X5
TB2 =
Q
~
re & . m
[
t1 EtZ El?n i)
|y
o &
X5 X6 X4
E 3 enbLJ '.-Ie"“’LJ enle » Ll > )
T |4 T |4 T[4 a3 7 4 =
H 2 H g H '-2*‘ t 4 3 g KOHTPONk NUTaHus
+WU |3 .
L 1 (K 8x1 |2 6w 1— | [O6w[1—» %coﬂ(ém.:df;Bé;;w
|06+ e
X7
X1 X2 X3 Uenb » X1
ens | IUens»] Lens]> | Bx2 |6 — Lienk»|
T4 T |a |4 o6w|4 Bx2 |4
- U 3 u |3 U |3 3 3
m 4 U (2 u |2 U |2 2 Bx1 |2 2
= N L —I L1 —‘ L1 —| [1h || loswl1 —| 1]
‘V3I
t1 t2 13




Tennosbluncnutens TB7 PykoBoAcTBO No akcnnyataummn  ¢. 35

4.4 BBopa HacTpoe4HbIX NapamMeTpoB

I'Iepep, BBOOOM B 3KcCnjyatauuko H606X0£|,VIMO npon3BecTun HaCTpOVIKy TennoBbIvYUC-
nnTena Ha KOHKPeTHYH KOHCbVIpraLI,VIIO CUCTEMbI TENNOCHAbOXEHNS.

HacTtpoika TennoBbiMMCRMTENS BbIMOMHAETCS nomoLbio nporpammbl «TB7 KoHdu-

rypaTop». [MofHyl0 HACcTPOWKY UM U3MEHEHWE HEKOTOPbLIX NapamMeTPOB MOXHO BbIMOJ-
HUTb BPYYHYIO Yepes3 CUCTEMY MEHIO B COOTBETCTBUM C M. 3.1.2.

BHUAMAHME! 3HaueHus HACTpOEYHbIX NapameTpoB peKoMeHOyeTCs cornacosatb C Ter-
nocHabxaroLLen opraHMsaumen, npeasapuTensHo 0hopMmB B BUAE Tabnuuibl.

CdopmupoBath Tabnuuy € HACTPOEYHBIMM NapaMeTpami MOXHO B MporpaMme
«TB7 KoHdurypaTop» 6e3 noaknoueHus k Belunciutento. [ns aToro HeoGxoamumo:

1. BBectu B nporpammMe HeoGX04MMble HACTPOEYHbIE NapameTpsbl.

7| TB7 Kondmrypatop

@aiin Bua  Hactpoiicn nporpammsl  Cripaska

= Kongpurypuposarue | RESRCER 8]

=8 o =)

TB7 Kouduryparop

3anaTb napaMe T

=-CrcTema
BN OBuwe | Tpyoei1 3
:
L. TBR (He wen) cn 6, KT3=3, oPT=0 [55]cM [Cucrema < [ [kTa[epT[012 [ ar :
EA2 (He men) ELEL 3> 0 TB He men 1} o Q12=M1(h1-h2) HeT
. Cepevc 1 OTkpoiTan 01 012=MI(h1-hZ)+dMihZ-h. HeT
2 OTkpbITaA = 0z Q12=M2(h1-h2) HET =
3 OTepoiTas 03 Q12=M2{h1-hZ)sdMihl-h. HeT
=R 4 OTkpeiTaa 1 i} Q12=M2(h1-h2) HeT
5 3akpoiTaa 1 1 Q12=M1h1-h2)+dM(h2-h. HeT
EOEE T B 3akpoiTaa 1 2 Q12=M2(h1-h2) HeT
L @_. 7 AekonTAa 1% 017=M2Mh1-hPedhdihi-h | weT =
< m ] [ < [ | [

YyeT b Iarep: e
MenonbzoeaHmets o (Fp.C) ‘ Pxa (MMa): VlcnonszoBaHme tHE:
| ] I | 5|
~KaHTpone napameTpos
KoHTpons & KoHTpons d dMmes (0-4%)
KanTpans dt ot min (rp.C) KanTpons Q
[T = o0 ]

2. CoxpaHuUTb HacTpOnKM B harn Ans nocneayoLlen 3annucu B BolYUCANTENb, a Tak-
e cchopMUpoBaTb OTHYET O HACTPOWKAX.

= TB7 Kondurypatop
Gaiin B

orpammel  Crpaska

=]l =)

- CucTemMa
=B @ ) )
-~ TB1 [Cl1=6) YcraHoowts cassb | Pasopsare ceass  (cTaHoBMTE npolecc
i TB2 (He wen)
B2 (He wicn) OTKPBITE HECTROMAKK M3 hakna | CoxpaHiTe HRCTROFKK B Cakn | OTYeT 0 HECTROMKEX
-~ Cepemc

‘ [NpEUMTETE HECT ORI M2 MEManpE I JEMMCETE HECT FaKE B MEME0H |

1
2

Cunctema
Cepeuc

| [ =2 oo | \

3. PacnevataTtb oTyeT

o HaCTpOVIKaX. OtyeT 0 HaCTp0I7IKaX MOXHO BINOXWUTb B MpO-

€KTHYI0 JOKYMeHTauuto. I'Ipvlmep oT4yeTa o HaCTpOﬁKaX npmeeaeH HMxe.
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OTHMET 0 HACTPOHKEX TE7-04/KCH=6DSZ/(mara poprompoEassae 03.03.201Z 13:45:50)
0Bupte

Cererol arpec: o
Koz 012345678

Morasop: 76543210

Mac ocrwsma: z3

Zara oruera: 25

Cucrena emmom: (234

Tepmompeokp. : Loom

THox.som . sxwon |Haznaweme: [He o

¥npaEmense Bl|Mcnomesoramie BIZ: [Hex

Hacrpoimu EfL

[mapauers: Temmwsoi ssox 1 Termosoi eBoR 2
- B o
KT3: o —_
#pT: 1 —_
— = =
Mo, tae: He sz -

TpyGa 1 TpyBa 2 TpyGa 3 Tpy6a 1 TpyGa 2 TpyBa 3
[Eec smaz. (1) 1.0 1.0 -—= EE — .

Vot (w3} 0.0 10.0 ——— - —_ -

Vs (3] 100.0 100.0 - — - -

Voor tw3h z0.0 z0.0 -—- - - -

Tim EC SnemTpom. 3mexTpom. - I — -

Eomrp . BC Hex [Hem - - - -
Tmor (MMa) o.os 0.05 - - [ -

Pz (Ma) --- --- - - - -

Prudae) --- -—- --- -—- ---

lMocne BBOJa HACTPOEYHbIX MapameTpoB CriedyeT  BbIMONHWTL — onepauuio
CBPOC APXUBA.

4.5 Anpobauua pyHKLMOHUPOBaHUSA

Mocne mMoHTaxa v BBoAa 6a3bl AaHHbIX HaAO YoeanTLCS B HOPMAribHOM OYHKLIMOHUPO-
BaHUM y3na ydeTa. [ins aToro crniegyeT NOCnefoBaTenbHO BIBECTU HA MHOMKATOP 3HAYEHWS
TemnepaTyp U 06beMHbIX pacxodoB. [py COMHEHMSIX B peanbHOCTM UX 3HAYEHW nocrneno-
BaTENbHO MPOBEPSIOT: MOHTAX LIEMNEel, HaCTPOEYHbIe NapaMeTpbl Ha COOTBETCTBUE Nacrnop-
Ty A@TYMKOB U OaT4YMKOB Ha COOTBETCTBME MX nacropTy. pu Hanuumm kogos HC, cnenyet
YCTPaHWTb BbI3BaBLUYHO X MPUYKHY, PYKOBOACTBYSICh MYHKTOM 5.2.

5 O6cnyxuBaHue Npu 3KcnnyaTtayum

51 Mopsapok akcnnyaTtauum

B npouecce akcnnyaTtauuu B3aMmogenctane nonb3opatensd ¢ TB7 B OCHOBHOM CBO-
OUTCS K CYUTBIBAHUIO TEKYLLMX M apXMBHBIX NMOKa3aHW U BHELLHEMY OCMOTPY.
Mpun HeobxoaMMOCTH Takke NPOM3BOASAT:
® CMeHy CXeMbl U3MepeHuid (Hanpumep, 3MMHEN Ha NETHIO U HaoBOoPOT) — NP Hanm-
ymmn ogHon Ba3bl AaHHbIx BO1 nnu cmeHy 6a3 aaHHbIX — npy paboTe ¢ ABymsA B[I.
e [OAKIKYEHNE MoAeMa, KOMMNbIOTePa (B TOM YMCEe U3MEHEHME 3HAYEHUI CKOPO-
CcTM obmeHa) — 6e3 CHATUSI NITOMObI.

C yCTaHOBIEHHOM NEPUOANYHOCTBLIO OAMH pas B 4 roga NpoBOAST NMOBEPKY.

Mpu cHATUM C 3KcnnyaTauuyM Ha noBepky HeobGXxoaMMOo 3aduKCMpPOBaTb apXWBHLIE
nokasaHusi, NOCKONbKY B pe3yrnbTaTe noBepku oHu ByayT cTepTbl U3 namatn TB7.

5.2 YcTpaHeHue HewTaTHbIX CUMTyauun

TB7 nmeet cucteMy anarHocTuku. [inarHoctuke noasepraroTes:

e MapameTpbl cucTem TennocHabxennst TB1 n TB2;

e annapaTtHasl YacTb TEMMOBbIMUCNINTENS;

® Hanuuume HanpspKeHWs BO BHELLHeW anekTpoceTn, nutatowen BC.
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[Onsa yctpaHeHua HC B cuctemax TB1 n TB2 npoBogsat meponpusitus no npoBepke u
yCTPaHeHuo BO3MOXHbIX MPUYMH. B nepByto ovepedb criegyeT NpoBepuTb:
e HapexHoCTb KOHTaKTOB Ha CTOpPOHe AaTtuuka n TB7;
e OO6pbIB, KOPOTKOE 3aMblKaHWe UNN 3aMblKaHUe Ha 3eMIT0 NIMHUW CBA3MK;
e CooTBeTCTBME NOMAPHOCTY CUrHana.
PekomeHgaumn no yctparneruio HC npusefeHsl B Tabnuue.

HC

Cnoco6 ycTpaHeHusi

Temnepatypa BHe
OmnanasoHa usme-
peHun

MpoBepuTsb:

— CooTtBeTcTBME AaHHbIX nacnopTta TC 1 3Ha4YeHWs HAaCTPONKM.

— LlenoctHocTb YyBCTBUTENBHOIO anemeHTa. ConpotueneHne TC
npv Temnepatype 6nuakon 20 “C gomkHo 6bITb B Nnpeaenax 107—
109 Om ansa 1000 n Pt100 n 535-545 Om ansa 50001 n Pt500.

— MNpaBunbHoCTb NogkntodeHnss TC K TeNNOBbIYUCIIMTEND

(puc. 4.2), obpallas BHUMaHWe Ha Homepa koHTakToB B TC 1 TB7.

[aBneHune BHe
auanasoHa nsme-
peHun

MpoBepuTb
— ®yHKUMOHUPOBaHUE Grioka NUTaHUst faTynka AaBreHus.
— Hanv4yume BbIxogHOro TOKa OT gaTyuka.

Ob6bem BHe aua-
nasoHa ycTaBok

MpoBepuTb
— OBGOCHOBaHHOCTb 3HAYEHUI YCTABOK M NpaBuribHOCTL BA.
— Hanwnyue curhana ot BC.

OTcyTCTBYHOT NO-
kazanna V, Mun Q
B apxuBe

MpoBepuTh Hanuune kogos HC no ykasaHHbIM napameTpam. Mpu
HanMuMK KOAOB YCTPaAHUTbL MPUYMHBI X BO3HUKHOBEHMS

HebanaHc macc
BHe AnanasoHa
yCTaBKM

MpoBepuTb

— [encTBUTENbHO N HET NOAMUTKN CUCTEMbI TENNOCHabXeHus, a
ANs 3aKPbITON CUCTEMbI — HECAHKLIMOHMPOBaHHOIoO Bogopasbopa.
— O6oCcHOBaHHOCTb 3Ha4YeHUst yctaBku dMmax.

Tennosagqa aHepruga
oTpuuartesnbHa

MpoBEPUTL, YTO HET NOAMUTKU CUCTEMbI TENMOCHAGXKEHUS 1 TemMneparTy-
pa Bofbl B 0GpaTHOM TpYBOMpPOBOJE HWDKE, YEM B NOAAILLEM.

MepepbiBbI B anek-
TponutaHum BC
(kog HC B apxuBe
«!I»)

MpoBepuTb

— NiveeTca nm BOBMOXHOCTb HECAHKLIMIOHMPOBAHHOTO OTKITHOYEHNS MUTa-
Hus BC. [Ins ero UCKnoYeHnst NNoMompytoT pasbeMHbIE COEANHEHUS
Lienen nuTaHus, B TOM Y1Crie NOAKIOYEHME Brioka NUTaHKs K 3MeKTpo-
cetn. [Mpy HeobxoaMMOCTM 0BecneYeHNst HaOEeXHOTO AMEKTPONUTaHUS
BC npumeHnTb 610K 6eCNepeboHOro NUTaHWS.

HewncnpasHocTy B
TB7

OTI'IpaBI/ITb Ha npeanpuAaTne—n3roToBuUTesb.

6 TpaHcnopTupoBaHMWe U XpaHeHUe
TpaHcnopTupoBaHve TB7 cnegyeT npou3BoauTb TONBKO B YMaKOBKE aBTOMOOWMITb-

HbIM, XeNe3HOAOPOXHbIM, aBUALMOHHBIM, PEYHBIM U MOPCKUM TpaHCMopTom ¢ obecne-
YeHMeM 3aWnTbl OT J0XAs U cHera. Mpu TpaHCNoOpTUPOBaHWM AOMKHbI cobnoaaTbes:
Temnepartypa okpyxatoLero Bo3gyxa ot MuHyc 10 go 50 °C; oTHocuTenbHas BNaXXHOCTb
no 95 % 6e3 koHaeHcauun Bnaru.

TB7 6e3 ynakoBkv OOMyCKaeT XpaHEHWe B 3aKPbITbIX OTannMBaeMbIX XpaHuUnuLiax
npu TemnepaTtype ot 10 go 30 °C u oTHocuTENbHOW BRaxHocTn Ao 95 %. KoHaoeHcaums
BMaru He JOMNycKaeTcs.

XpaHeHuve cneayeT BbINONHATL Ha cTennaxax. Cknaguposanve TB7 gpyr Ha gpyra
He pgonyckaeTcd. PaccTtosHne OO OTOMUTENbHBLIX YCTPOWCTB AOMKHO ObiTb HE MeHee
0,5 m. Bo3gyx He pomkeH cogepxaTtb MbiW, NApOB KUCIOT M LUENoYn, a Takke rasos,
BbI3blBaKOLLMX KOPPO3WI0. Mpn xpaHeHnn He TpebyeTcsa KoHcepBaLUWn U 06CRyXMBaHUS.
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MpunoxeHne A — Cuctema AUarHOCTUKM

OuarHoctupyemble cutyaumum B cuctemax TB1 n TB2

TB7 otobpaxaeT Ha nHaukaTope u coxpaHsieT B apxuse ko HC nsmepsiemoin Benu-
YnHbl. B Tabnuue B1 u B2 nprvBeaeHbl COOTBETCTBUE NPUYNH BO3HUKHOBEHMS U kogos HC.

Tabnuua 61 — PacnosHaBaHne HC no ee kogy B TEKYLL

NX NOKa3aHUAX

BenuuunHa MpnynHa Moka3aHusn Kon
Temnepatypa t1+t3 n t<0°C ——— <
tx t>+180°C —-—— >
Temnepatypa tHB t<—50°C — =
paryp t>+130°C i >
P<-0,01PB - —— <
[Naenenue P1 - P3 P >1.01P5 — =
Pacxong G1 - G3 F > 2I'uy npu «Tun BC» = MexaH. | CootBeTcTBytOWee 21 [ >
Pacxog G1 — G3 He nogkntoyeH koHTponb cetu | dakTtudeckoe 3HavyeHue | !
Tabnuua 62 — PacnosHaBaHne HC no ee kogy B YacOBbIX apXMBHbIX MOKa3aHUSAX
BenuunHa MpuynHa HacTponku MokasaHuna Koa
Temneparypa t1, t<0 E'- Cuer oTmeH. -
t2unt3 nnm S CueT c noac. toor
t >180°C <
Temnepartypa tx — txgor
Temnepatypa tHB| t<-50 e
patyp unm t >130°C B T =
[asnenve P <-0,01PB _
P1-P3 wmP > 101PB Paor
Be3 noacr,
CyeT OTMEHeH Vepakt
Vdakt > VuB >
C noAcr., Vaor
C nopcT. n KOHTp.U A
Bes noAcr,
> ’
O6bem 0<Veakt<VuH| & CueT oTMeHeH Vepakr
V1,Viu V3 3 C noacr VuH <
Vdpakt = 0 x C noAacrt. u KoHTp.U 0
KoHTp.V # C noact. n
0 KoHTp.U T .
TCYTCTBUE CETU Kortp.V = C nopcr. n Vaor !
KOHTP.U A
s Be3 noacT.1 n
dM < - HB
Macca dM npu g € noacr.1 dakTUy. 3HaYeHne | #
dM =M1-M2 | dM<-HB um z Bes noacr.2 |
dM > HB x C noacr.2
o
Tennogas 5 Bes noAacr. ®daKTu4. 3Ha4YeHune
* Q12<0 E <
aHeprusa Q12 3 C noacr. 0

* KoHTponb npoBoauTcs Ans Kakaoro criaraemMoro ¢hopMysbl Q12 U nprcBanBaeTcs
cnaraemomy 0 (Hynb) B Criyyae ero oTpuLaTenbHOro 3HauYeHus.
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MpunoxeHne b — NoaknwyYeHne BHEWHUX YCTPOUCTB
1 NopgknioyeHne TB7 K KoMnbIOTEpPY No nHTepdency RS232C
Posetka DBOF Poszetka DB9F

;
0’06 RS232C

02
8

2 MNoakntoyeHne K TB7 mogema
Posetrka DB9F Bunka DBSM
RS232C |10

MpumeyaHue [ns HopmanbHOM paboTbl MHTepdenca RS232 HanpsikeHne mexay
KoHTakTamMu RTS n GND gosmkHo ObiTh B Npegenax +5,5...12B.

MpunoxeHune B — YteHne apxmBoB Ha SD-KapTy

[Mpn yctaHoBke SD-KapTbl B BbIYUCIMTENb CUYUTBIBAKOTCS BCE BWObI apXMBOB U
HaCTPOMKKN BblMUCIINTENS. YCTaHOBKM AnanasoHa AaT apXxvMBOB He Tpe6yeTc;|.

MonHoe BpeMsi cunTbiBaHUS apxuBoB He Gonee 30 c.

Mpu 3anncy cosgaeTcs nanka ¢ Ha3BaHWEM AaTbl CYUTLIBAHUS MO Yacam BbIYUCIVW-
Tens. IMNopT AaHHbIX ¢ kapTbl B 6a3y AaHHbIX NporpamMmmbl ApXMBaToOp BLINOMHSETCS B
MeHo «denctBna-UMnopT AaHHbIX-TB7 U3 HakonuTtens...».

UteHue apxmBoB Ha SD-kapTy BbINOMHAETCA B CrieAytoLLeii NocrneoBaTenbHOCTH:
1. YcTaHoBUTL SD-kapTy B BblUMCIUTENb. Ha nHAMKaTOpE NOSIBUTCS COOGLLEHNME:

O6uapyweHa SD kapra

- BBog: ckavatb dain
- MeH10: 0TMEHa

2. Haxatb knasuuwy «BBogy.

|| BHUAMAHMUE! Bo Bpemsi 4yTeHUs1 apxmBoB, SD-KapTy He BbIHUMaTb! ||

CxauwnsaHwne tbanna

He BbIHUMAHTE KapTy

3. Nocne okoHYaHWs CYUTLIBAHUS apXnBOB NOABUTCA coobLeHme:

CxauuBaHue danna
2aBepWEHO YCAeIWHO
-Bsopf: ckayaTte pain
- MgHI0! 0TMEHa

4. Haxatb knasuwy «MeHo» 1 BblHyTb SD-KkapTy.
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Mpunoxenne I' — Kapra 3akasa

Moayyatens

Appec

TenedoH, darc

[Hara

AV TEPMOTPOHHK

3A0 "TEPMOTPOHWMK", 193318, CankT-MepeTpbypr, yn. Bopowwnnosa, o.2,
Ten., hakc: +7(812) 326-1050; www.termotronic.ru

TennosbiMMcnuTENL TB7 | | | |

Konuuecrso npuGopos I:I .

TennoeeirducnuTens TB7
Kaprta sakasa

Mogene  MHTepdeic? BaoknutanmA  Batapea

| [

0L 0-Her

03 1-ecTb

04

0-AA

0- Het 1-C
1-RS5232 2-D
3 - Ethernet

Peromennauum no enibopy cnocoba nuradma Enok nuTanua Eatapen
1 Moaens 04 + AL
2 Ethernet + AA
3 Aucnetyepuzauma + AL
4 CeTeeble pacxoaomepbl + AL
5 V3 pacxofomepsl 623 MMTaHKA — D
6 V3 pacxofomepbl 623 MMTaHKA + C
7 Mogens 01-03 — C
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