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MNMepeyeHb NPUHATBLIX COKpaLLeHUN

h — 9HTanbnus (yaenoHoe TennocogepXaHue) Boabl
hx — BHTanNbNNSA XONOAHOW BOAbl HA UCTOYHUKE

AB — annapaTtHas Bepcusa TennoBbIYMCNnTENS

ALN — aHarnoro-uundpoBor npeobpasoBaTenb

B — HacTpoeyHas 6asa AaHHbIX
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B — Bnok ceTeBoro NuUTaHus
BC — BOOOCYETUMK (pacxogomep)
BY — BHeELLHee YCTPOMNCTBO
rec — ropsiyee BOAoOCHabXeHue
KKH — XXNOKOKPUCTANIMYECKNIA HONKATOP
HC — HelTaTHasa cutyauus
nB — MporpaMmHas Bepcus TenoBbIYUCIINTENSA
na — npeobpasoBaTtenb AaBreHns
NK — NepcoHanbHbIN KOMMbIOTEP
no — nporpaMmmHoe obecneyeHve
P3 — PYKOBOZACTBO MO 3KCMyaTaumu
B — TENJI0BOW BBOS,
Tp — Tpybonposog
TC — TepMonpeobpa3soBaTeslb CONPOTUBNEHUS
XBC — XonogHoe BogocHabxeHne

HacTosilee pykOBOACTBO MpedHa3HayeHo AN CneuuanucToB, OCYLLECTBASIOLWUX
NpPoeKTUpoBaHne, MOHTaX, 0bCcnyXuBaHWe, CUMTbIBaHNE NMOKa3aHUIM, KOHTPOMb paboTsl 1
noBepky Tennoebliumcnutensa TB7 (B gansHenwem — TB7).

1 OnucaHue n pabota

1.1 HasHaueHue

TB7 npepHasHavyeH OnNs M3MeEpeHurd U peructpauuMuM napamMeTpoB MOToKa
TennoHocuTens (ropsyen u XonogHoM BoAbl) U KONUYECTBa TENNOBOW S3HEPTNY B 3aKPbITON
n/MnNn OTKPbLITON BOASAHbLIX CUCTEMAX TEMMOCHaAGXeHNS.

TB7 obecneunBaeT namepeHns no 0OgHOMy Unun ABym TennosbiM BBogam (TB1 n TB2),
npeacTaBneHHbIMU TpybonpoBogamu: nogatowmii (Tp1), obpatHein (1p2), FBC, nognutkm
unun XBC (Tp3).

CyuiecTBylolMe MOAENU BbINUCIUTENS, OTMMYAKOTCA YUCIIOM  MOAKMHOYAEMbIX
[aTtynkoB. PyHKLMOHamNbHbIE BO3MOXHOCTU mopenen TB7 npuBedeHbl B Tabnuvue 1.
Tabnuua 1

KonnyecTBo nogkntovaemblx 4aTYNKOB LononHur.
Tennosown BeoA, 1 | Tennosown BBOA 2

Mopenb
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BC TC na BC TC no VUMNYIbCHbIN
BXOA,
TB7-01 3 2 - 1 - - 1
TB7-04.01 3 2 3 1 - 1
TB7-03 3 3 - 3 3 1
TB7-04 3 3 3 3 3 2 1

YcnoBHble 0603HavYeHus:
BC - BogocyeTunk, TC — TepmonpeobpasoBaTenb CONPOTUBMIEHMS,
M — npeobpasoBaTens AaBneHns

B mogenax TB7-03 u TB7-04 ¢ nomowiblo TepmonpeobpasoBatenein Ha Bxogax X3
(X4) moxHo no BbIGOpy M3MepATb TemnepaTypsbl: BoAbl B Tpy6onposoge 3 (t3), HapyxHoro
Bo3ayxa (tHB) unu xonoaHow Boabl (tx).

JononHnTenbHbIV UMNYNLCHBIN BXOA4 MOXET ObiTb UCMOMb30BaH B CHETHOM pexume
(M3mepeHne obbema BoAbl, KONMMYECTBA ANIEKTPOSHEPTMN U T.N.), B PEXNMe perncTparopa
BHELUHMX COObITUIA (CUrHanmm3aunsa) unv B PexXuMMe KOHTPOMS Hanmuuusa nuTaroLero
HanpspKeHUs.

TennosblunCNUTEND UMEET MHTEPEENCHI:

- USB (Device); — RS232;

—  Ethernet nnn RS485 (onumoHansHo).

1.2 TexHuYeCKue XxapaKTepUCTUKU

1.2.1  [Modknro4aemMbie Oam4yuku

Bopocuyetumku (BC). Tennosbluncnutens paccymtaH Ha paboTy ¢ BogocyeT4mkamm
(pacxogomepamu), UMEOLLMMM YUCIIOMMIYIBCHBIN BbIXod ¢ Becom umnyrnbca oT 0,0001
no 10000 nutpos. BeixogHasa uens BC moxeT ObiTb: NACCMBHONM (FEPKOH UMW OTKPbITbIV
konnekTop), unu aktmeHon (TTI, KMOMM v T. n.).

YacTtota mmnynscoB naccuBHou uenu BC — He Gonee 16 Iy npu gnutensHoCTM
COCTOSIHMSA «pa3oMKHyTO» 6onee 50 mc. B «3aMKHYTOM» COCTOSIHMM CONPOTMBIEHNE Lienn
DOMKHO 6bITb MeHee 3 KOM npu HanpskeHun meHee 0,5 B, «pasomkHyTOM» — Gonee 3
MOwm unu Toke yteukm meHee 1 MKA.

YactoTa umnynbcoB aktTuBHow uenu BC — He Gonee 1000 Ny npu gnutensHOCTU
KaXxgoro coctosiHna BbixogHow uenu BC He meHee 0,5 mc. HanpsikeHne akTMBHOWM Lienu
BC: B cocTosiHUM BbICOKOro ypoBHS («H») — 2.4+5 B, B cOCTOSAHUN HWU3KOrO YPOBHS («L»)
—+ 0,4 B. BeixogHoe conpoTueneHue uenu He 6onee 10 kOm.

Tepmonpeo6pasoBatenu conpotuBneHus (TC). MNMpumeHsitotca ogHoTunHble TC,
nmetowme xapakrepuctuky 1000, 500N (W100=1,391 nnu koadhcpumument a=0,00391 °C-
1), Pt100, Pt500 (W100=1,385 unu koadduumeHT 0=0,00385 °C1).
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Mpeo6paszoBatenu usdbiTouHoro pgaenenusa (MA). Vicnonbaytotces ML ¢ BbIXOAHLIM
curHanom 4-20 MA © BepxHMM Mpegeniom usMmepeHuin He Gomnee 2,5 MIMa. 1.2.2
Usmepsiembie genu4duHbl 8 cucmemax TB1 u TB2 Tabnuua 2

O603H. HanmeHoBaHne [wnana3soH u eq. uamepeH. |lMokasaHus
G1...G3 |O6beMHbIN pacxoa 0 — 10° M3y
®1...d3|MowHocTb no Tpybam 0 — 106 Mkan/y Tekywme
d® [MowHocTb N0 TENNOBOMY BBOAY 0 — 10° Mkan/u
t1...t3 |TemnepaTypa BOAbI 0 - 180,00 °C
P1...P3 |30bITOMHOE AaBneHne 0-2,5Mla Tekyume
dt  |PasHocTb TemnepaTyp Boapl t1 — t2 2 -180,00°C v apxis-
tx  |TemnepaTypa xonogHow Bofbl 0 - 180,00 °C cp:,zfm e
ta TemnepaTypa Bo3gyxa MuHyc 50,00 — 130,00 °C
V1...V3 [O6bem Boabl 0-108m3
M1...M3 [Macca Boapl 0-108T
QdTl\‘II3 Macca Boabl, 0To6paHHON U3 CUCTEMBI UTOroBbIe
Q12, Tennoeas aHeprus 0 — 107 M'kan /
or apX1BHble
BHP |Bpemsi HopmanbHoi paboTbl 0 — 5x10%ac
BOC |Bpewms oTcyTcTBuMS cyeTa

1.2.3  [lMapamempsbi apxueoe

TB7 peructpupyeT cpegHvue 3HadyeHus (TemnepaTypa, pasHOCTb Temnepartyp,
OaBrneHne) n MToroBble NnokasaHusl (KONIMYECTBO TEMMOBOW 3HEPrun, 06beMbl, Macchl) B
3HEProHe3aBUCUMOWN MaMATU. APXMBHbIE [AHHbIE COXPAHSTCA U MNpPU  OTKIIOYEHUU
NUTaHUSA TENNOBbIYNCINTENS.

Tennosbluncnutens obecneymBaeT OPMUPOBaHWE Crneayllmx apxumeos: 1)
YacoBol, CYTOYHbIA M MECHAYHbIA — CpefHuWe 3HayeHus (TemnepaTtypa, pasHOCTb
TemnepaTtyp, AaBfeHue) M HaKOMMEeHHble 3HayeHus (KONMM4YecTBO TEMIOBOW 3HEpruu,
00beMbl, MaccCbl) U3MepseMbIX BeMMYUMH Ha COOTBETCTBYIOLUMX WMHTEepBanax.
[ononHnTenbHO pPerncTpupyroTca KOAbl U BpeMs AEWCTBUS HEeLTaTHbIX CUTyauun, u
BpEMS OTCYTCTBMS CHETa Ha MHTEpBane apxXvBUpOBaHWS.

2) WTtoroBbIM — 3HayeHWs C HapacTallyM MWTOrom (KOnM4ecTBO TEMnoBOW
3Heprun, obbembl, Macchbl) U3MepPSieMbIX BENWYMH CO BpPeMeHu nocnegHero cbpoca
apxmBa Ha KOHeL| CYTOK.

O6beMbl apxMBOB (YMCIO apXxMBHbIX 3anucen) coctasnstoT: 1440 (60 cyTok) — vyacoBoi
apxuB; 180 3anucen — CyTOYHbIA U UTOrOBbIN apXMBbl; 48 3anMcen — MeCAYHbIV apXuB.

3) ApxuB umameHeHna B[l — cukcauma LENCTBUIA, CBA3AHHBLIX C U3MEHEHUSIMU
HACTPOEYHbIX NapaMeTpPOB.

4)  ApxMB cobbITUI — (PUKCaAUNS CTUPAHUS apXMBOB, M3MeHeHWs HacTpoek c MK,
paspelueHus/3anpeTa 4OCTyna K HacTporikam.
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5) AunarHocTMYecKMrW apxmB — puKCauMsa BKIOYEHUA/OTKIIOYEHNS CEeTEeBOro

NUTaHWS, TEXHONOIMYECKNX COOBITUIA.

Ob6bembl apxuBoB nsmeHeHust b1, cobbiTnin 1 guarHoctTudeckoro — no 255 sanucen.
Bce Tvnbl apxuBOB NOCTPOEHBI MO KOMNbLIEBOMY MPUHLIMMY, T.€. KaX4as oyepeaHas 3anucb
B apXxuB CBepX ero obbema, BbI3bIBa€T CTUpaHNe caMow cTapor 3anvcu. Npu BeINONHEHUN
onepaumm CBPOC apxuBbl (3a MCKIOYEHUMEM apxMBOB u3MeHeHus B[, cobbituin u
AuarHoctudeckoro) ouuwiatotca.  1.2.4  JkcnsiyamayuoHHbIe Xapakmepucmuku

Pabouve ycnosus akcnnyaTauum:

TeMrnepartypa OKPY>KAIOLLEIO BO3AYXA ..cccceeeeevvrvrreeeearenenens oT muHyc 10 go 50 °C.
aTMOCEPHOrO aBMEHUSA B ANAMABOHE ........evvevvveeeeeeeeaaaaenenns oT 84 pgo 106,7 kla;
OTHOCUTENbHAA BMaXXHOCTb OKpyxatoLero Bodgyxa npu 35 °C ... 95 %.
HanNpPsKEHHOCTb BHELLHEro NepemMeHHOro MarHuTHoro nons yactoton 50 'L, He Gonee
......................................................................................................... 400 A/m.
BMbpaumu yactoton (5-25) Ny 1 aMNNUTYOOM CMELLEHUS ......cocenneeen.ee. go 0,1 mm;
CTeneHb 3aLnTbl KOPNYCa OT MPOHUKHOBEHNS MbIMM Y BOABI ....coovveeeiieeeeiieeene IP54.

[@BAPUTHBIE PABMEPD! ...ceuvieeiriieiiieeeitee et e ettt

Y =Yoo= T o1 o) 1TSS
Macca B TpaHCnoOpTHON ynakoBke He Gonee ... .
[OF 0 T=Y AT o7 o] Qo7 1 1Yo S
YcTaHOBNEHHAs 6E30TKA3HAA HAPADOTKA ...eccvvreeeereiiieeeiieeseeeeeeseeeeeeeeeee e

1.25 Memponozuyeckue xapakmepucmuku 8 pabo4yux ycroeusix
Tabnuua 3.
Bennuuna [wnana3soH | Mpeaensbl norpewHocTH| MorpelHocTb
KonnyecTtBo TennoTbl (TennoBom 0 107 + (0,5 + Atmin/At) % 2
sHeprun), [x (Mkan) - £ (01 +10/A0) % 9 OTHOCUTENbHas
Macca TennoHocutens, T 0-108 +0,1% OTHOCUTESNbHag

3
O6bem TennoHocuTens, M

KonnyecTteo usmepsiemon cpedpl, | g _ 108 +1eq. mn. p. a6comoTHas
3 (1, KBT-4)
M
3 0-10° (0,01 +1/T) % OTHOCUTENbHas
CpeaHuii o6beMHbI pacxod, M /M
Temnepartypa TennoHocutens, °C | 0-180 +0,1°C 5
Temnepatypa Bosayxa, °C -50 — +130 abconioTHas
PasHocTb Temnepatyp, °C 0-160 | + (0,03 + 0,0006At) °C| abcontoTHas
21 0-25 +0,1% npveeaeHHas

M36blTouHOE pasneHue, MlMa
(krc/cm )

TekyLee Bpems +0,01% OTHOCUTENbHas
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Atmin = 2 °C — MMHUManbHasa n3aMepsieMasi pa3HoCTb TeMneparyp.
At — pa3HocTb TemMnepaTyp BoAbl B ABYX Tpybonposogax, °C.

A® — pa3HOCTb TEMMNEpATYP ropsiien 1 xonoaHow soasl, °C.
T = 8 — nepwog nsmepeHusi pacxoaa, C.

1) MorpeLHOCTM HOPMUPOBaHbI OT BXOAHbIX Liener TennoBbIYUCIUTENS A0 ero nokasaHum
Ha Tabno n MHTepEENCHOro BbIXOAA.

2) [MorpelwHOCTb HOpMUPOBaHa NPW YCAOBUM U3MEPEHUS PA3HOCTY ABYX Temneparyp.

3) MorpelwHOCTb HOpMUPOBaHa NPW YCNOBUM ONpedeneHns pasHOCTU ABYX TeMnepaTyp,

ofHa VX KOTOPbIX U3MEPSIETCS, a BTOpas (TemnepaTypa XOroAHON BOAbl) NPUHATA YCIOBHO
NOCTOAHHOWN BEMUYNHOMN.

1

MEKNOBEPOUHDBIN MHTEPBAST ..cceeeee e eeiieiiieitieeeeeeeeeeeeaeaeaeaaesesasnsssnnsensessenseseeeeaeens 4 ropa.

1.3 dneKkTponuTaHue

OnektponutaHue TB7 ocywecTBnseTca OT BCTPOEHHOW nuTueBon 6OaTapen C
HOMWHanNbHbLIM HanpsbkeHnem 3,6 B wunm oT BHelwHero ceteBoro 6moka nuTaHus c
BbIXOAHbIM HanpsxeHnem 10-16 B n Tokom He meHee 100 MA.

MpumeyaHue MNpu nponagaHnM BHELLHETO NUTAHUSI TEMNNOBbIYUCIIUTEN NEPEXOAUT Ha
paboTy OT BCTPOEHHOM GaTapew.

Mpu nogkntovenHnm MK no nHtepdericy USB Beiumcnutens nutaetcs ot MK.

B tennosbluvcnMTene mMoryT yctaHaBnuBaTbesl 6aTapen 3-x Tunopasmepos: AA, C n
D.
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B cnyyae aBTOHOMHOro NUTaHusi yctaHaenuBaeTcs 6atapes Tuna C.

an/I 3aKase TennoBblv4ucnnTeENAa ¢ BHEWHNUM UCTOYHUKOM NMUTaHUA yCTaHaBIMBaeTCA
6aTape;| AA, HezaBUCMMO OT MOLENWN. I'IpV| NCNonb30BaHNN  YNbTPa3BYKOBbIX
pacxogomMmepoB C NUTaHMEM OT TeNnNoBbIYUCTUTENA NPUMEHAETCA 6aTapeﬂ Tnna D.

3aBUCMOCTb BPEMEHN paboTbl TEMMOBLIYNCAUTENS OT YaCTOTbl BXOQHOIMO curHana
npegcraeneHa Ha puc. 1.1.

&5 12 TB7-01, TB-04.1 |
S 11 [11] TB7-03, TB7-04|
o 29— T 7171 — T ISOT 1
©
©® 88—t 1 11 — T TTTTINT
@ v batapes C | \\
Q
& s T
4 TB7-01, TB-04.1 ___I 1111 |
3 fib TB7-03, TB7-04|
2 E— |
1 Batapesa AA \
0.1 1 10

Yacrora 1 kaHana, 'y
Puc. 1.1 — Pecypc 6aTapeun

MpumeyaHune Pecypc Gatapen paccymTaH U3 yCroBUsXx:
[JTeMnepatypa okpyxatoLiero so3gyxa 0 — 25 °C,
[1BpeMsi paboTbl No uHTepdeiicy (kpome USB) no 3 yacos B mecsL.
[1BpeMs paboThbl MHAMKaTOpa A0 3 4acoB B MeCSL,.

Ecnu peanbHble yCrnoBusi 3KCniyaTauuy OTNMYAlOTCA OT YyKasaHHbIX Bbille, TO
pacyeTHbIN pecypc paboTbl GaTapen ymeHbLIaeTcs.

BblucnuTtens koHTponupyeT paspsg Gatapeu nutaHus u pecypc Gatapeun. pu
CHVKEHUW HanpsikeHust nuTannsa go 3,15 B Ha akpaH BbIBOAMTCA NpeaynpexaeHue LB.

B cnyyae noseneHus npu3HakoB paspsiga 6atapeun (LB) oTkniovaeTca noacBeTka
MHOMKaTOpa 1 YBENMUYMBAETCH LMK n3MepeHns Temnepatypbl 4o 600 c.

HopmanbHoe dyHkunoHupoBaHue TB7 obecneunBaeTca A0 2-X Hepenb nocrne
aKTMBM3aLMKM Npu3Haka paspsiga 6atapen. ApxmBbl U HAKOMNMEHHbLIE UTOTMM COXPAHSIOTCS 1
npu nonHom paspsiae 6atapeu.

BHUMAHMUE! Pa6ota agantepoB Ethernet nnn RS-485 Bo3amoxHa Tonbko npu
NOAKMIOYEHHOM ceTeBOM Broke NUTaHus.

1.4 3awwmTta OT HeCaHKLUOHNPOBAHHOIO BMellaTesibCTBa

[ns npepoTepalleHnsl HecaHKLMOHMPOBAHHOTO BMellaTenbctBa B paboty TB7
CYLLECTBYIOT CrieAyloLImMe YPOBHM 3aLUMTbI.
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3awmta OT M3MeHeHUs KanubpoBOYHbIX KO3IdhULMEHTOB M OT BHeceHus
M3MEHEHUN B 3NEKTPOHHbIN MOAYNb BbLINOMHAETCA HaHeCeHMeM OTTUCKa Knerma
noseputens (puc. 1.2).

1. NMnom6a rocnoeepuTens
2. NMnomb6a nHcnekTopa
cHabxaroLLeln opraHmsaumm

Puc. 1.2 — MecTta nnombupoBaHus BelYMCIIUTENS
VilameHeHne KanmbpoBOYHbIX KO3(PPUUMEHTOB C KnaBuatypbl M MO UHTEpdency
HEBO3MOXHO.

KoumponbHas cymma kanubpoeok (KCK), noctynHa Ans npocMoTpa Ha 3KkpaHe
Tennosbliumcnutens (meHio CEPBUC-UH. o npubope) (cm. pnc.3.9).

3awmrTa _HacTpoeyHbIX napameTpoB obecneuynBaeTca nnombor uMHcnekTopa
TennocHabxatLlen opraHusaumm (puc. 1.2).

OTKnoYeHe 3alWwmuTbl Ha MWM3MEHEHME HaCTPOEYHbIX MapaMeTpOB BbIMNOJHAETCS
Ha)xaTMeMm Ha KHOMKy JocTyna.

3awuTa yctaHaBnuBaeTcs:

— NPV NOBTOPHOM HakaTuu KHOMKW AOCTyna

— Mo ncteveHun 60 MUHYT C NEPBOrO HaXkaTusi KHOMKW JocTyna.

[Nocne aToro Bce NOnbITKM M3BMEHEHUS HACTPOEYHbIX MapamMeTpoB UTHOPUPYKOTCA.

[Ons  onepaTVBHOrO  KOHTPONSA  W3MEHEHUsT  HacTpOeK  TennoBblYMCIUTENS
npegHasHadeHa KOHMPOJIbHasi CyMMa HacmpoeyYHbIX [apaMempos, KoTopas
oTobpaxaeTca Ha akpaHe Tennosbliumcnutens (meHio CEPBUC—-UHb. o npubope) (cm.
pnc.3.9).

3awmTa BcTpoeHHoro MO oT HecCaHKUMOHUPOBAHHOIO BMeLLaTeNnbLCTBa.

Ons  onepatMBHOrO  BbiSBMeHWs  akta  W3MeHeHus  BcTpoeHHoro 10
TEeNNOBbIYUCNUTENSA NpPefHasHaYyeHa KoHmposnbHass cymma [10. KoHTponsHas cymma
OOCTynHa Ans npocMmoTpa Ha dkpaHe TennoBbluncnutens (meHio CEPBUC-UHG. o

npubope). ApXUBbI COBbLITUA.

C uenblo KOHTpONSi 3a W3MEHEHWsSIMM HacTpoek U paboTocnocoBOHOCTLIO
TENNOBbIYMCIIUTENSA MMeeTCs 3 HecTupaeMbix apxua cobbiTnii (ApxuB usmeHeHus b,
ApxuB cobbITUiA, luarHocTuyecknii apxue) rnyGuHon no 255 3anuncen kaxabin.

B apxuBax (puKCUpylOTCA OeNCTBUS MoSib3oBaTernen no U3MEeHEeHUD HaCTPOEYHbIX
napameTpoB, NePEKIYEHNI0 HACTPOEYHbIX 6a3 AaHHbIX, MPUMEHEHNIO TEXHOMOTMYECKMX
pexuMoB (noBepka, kannbposka), cbpoc apxuBea.



Tennosbluncnutens TB7 PykoBoacTBO Mo aKcnnyaTauum c. 10

15 Be3onacHocTb akcnnyaTauum
TB7 He obnagaeT dakTopamn, MMELLMMUK ONacHbIN Xxapaktep npu paboTe ¢ HUM.

Mpwu akcnnyaTaummn n ucnbiTaHnsix TB7 pomkHel cobnroaatees «MpaBuna TeEXHNYECKOon
3KCnNyaTauum aNekTpoycTaHoOBOK NoTpebuTtenei», «MNpasunna TexHukm 6esonacHoCTv npu
3KCnnyaTauuy aNeKTpoycTaHOBOK NoTpebutene» n TpeboBaHms
FOCT 12.2.007.0. O6wue TpeboBaHMA Ge30MacHOCTU MPU UCMbITAHUSX MO

FOCT 12.3.019.
2 YctponcTtBo u pabora

2.1 CBefeHUA 0 KOHCTPYKLUU

Kopnyc Tennosbluncnutens TB7 coctont us AByx YacTtemn: NprubopHOro 1 MOHTaXHOro
OTCEKOB.

BHyTpu  npuBOpHOro  OTCeka  pacrofioKeH  MUKPOMPOLECCOPHbIN  MOAYIb,
obecneymBatommn npvem, 06paboTky 1 perncTpaumio AaHHbIX OT NEPBUYHBLIX AaT4uKoB. B
BEPXHeN YacTu NpMBOPHOro oTCeka Haxoa4ATCA UHAUKATOP U KnasuaTtypa.

Mocne nosepkn TB7 npubopHbIi oTcek nnombupyetca noseputenem. Mecta
nnoMbupoBaHus nokasaHbl Ha puc. 1.2.

BHewHwuii Bug TB7 npeactaeneH Ha pucyHke 2.1.

NHAnKauma CeTeBoro NUTaHus
/3aBo.qcr<017| HOMep
\,_Knasuatypa
\\_ CnoT ansi SD-kapTbl
- Pa3bem nHtepderica
usB

WUHankaTop

MecTo nnomMbupoBaHus
nHcnekTopom TCO
S

KpbllwKa MOHTaXHOro
oTceka

PasbeM nHTepdeica

Ka6enbHble RS232
. BBOAbI
PasbeM uHTepdeica
Ethernet (no 3akasy)

Puc. 2.1 — BHewHun Bug TB7

MoHTaxHbI OTCEK (pUC. 2.2) COAEpPXUT BXOAHblE pa3beMbl, NUTMeByt bGaTapeto,
KHOMKY AOCTyna K HacTPOEYHbIM MapamMeTpam, pa3beM AN MOLKITHYEHUS BHELUHEro
nUTaHud, pasbeM MHTEPENCOB.

KabenbHble BBOAbI (PE3MHOBbBIE MaHXeTbl) YCTaHaBNMBAKOTCS Ha KPbILLKE MOHTaXHOMO
oTceka. KonmyecTBo kaberbHbIX BBOAOB MOXET ObITb YBENTMYEHO A0 7.
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BHYTpM MOHTaxHOro OTCeka ycTaHaBnuMBalTCs nnaTel uHTepderica. No ymonyaHuo
TB7 noctaensetcs ¢ nitepdencom USB n RS232. Mo otaensHoMy 3aka3y MOXeT ObiTb
ycTaHoBneH agantep nHtepdenca Ethernet.

Cnot ansa SD-kapTbl UHTepdeic USB
KHonka aoctyna Pa3bembl ansa Pa3sbvem ana Pa3sbvem gnsa
K HacTpoe4HbIM noaknt4YeHns NOAKNIOYEHUSI NOAK/TIOYEHUS

napameTpam BHELHMX uenen BHeW.nuTaHus  batapewn

BaTtapes

©
\\ I’ r
MnaTa nHTepdenca Mnata nHTepderica MecTo ycTaHoBKM
Ethernet RS232 nnomb6bl rocnosepuTens

Puc. 2.2 — Bug Ha MOHTaXHbIA OTCEK NPU CHATON KpbILLKe

MapkupoBka Mofeny pacrnonaratoTcs Ha 3agHel YacTu Kopryca BblYUCTIMTENS.

2.2 WupukaTop u KnaBuartypa

TennoBblMUCAUTENDL UMEET 4-X CTPOYHbIV XUAKOKpUCTannunyeckun nigmkatop (PKKN)
C NOACBETKOWN.

Mpv aBTOHOMHOM MUTaHUN MHOMKATOP racHeT cnycTt4a 20 c nocne nocnegHero HaxaTna
Ha KHOMKW.

MpumeyaHue Mpu NOBTOPHOM HaXkaTun Ha MOBY0 KHOMKY Ha MHAUKaTope
oToOpaXaeTcs NyHKT MEHI0, KOTOPbIN Obin BbIOPaH Ha MOMEHT rallueHns
nHaukaTopa.

OTtobpaxeHue nHOpMaLun Ha MHAMKaTope NpeacTaBneHo Ha puc. 2.3.

HeT cuMBONa - AOCTYN 33KPLIT
Tekywue naTa v spemMsi=m 02.02.11 01:07:04( A )e="A" - A0CTYN paspeweH

BbIGPaHHLIN NYHKT MEHIO msp TEKVIUUE "M" - pexuM noBepku
APXWB bl LB" - paspsaa 6atapenu

TN HeWTaTHOW CUTyauumn

Puc. 2.3 — OtobpaxeHne uHdopmaumm Ha wHgukatope B npaBom
BEPXHEM Yrny 9KpaHa oTobpaxaeTcs pexvm TennoBbIYMCNNTENS (AOCTYN K HACTPOEYHbIM
napameTpawm (), nosepka (M), paspsag 6atapen(LB)).

B npaBom HWKHEM yrny aKpaHa oToOpa)kaeTcsi MNpU3HaK HanMymMs HeluTaTHbIX
cuTyauuii npu namepeHnm napametpos (HC), annapaTHble HEMCNPaBHOCTY, BbISIBIIEHHbIE
B xoge camoguarHoctuku (AM) wn cpabatbiBaHne patumka curHanusaumm (AL).
KnaBuatypa coctouT u3 6 knasuwl. HasHavyeHve knaBuLL:
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@, @, @, @— Bbl60p MYHKTAa MEHI0 N U3AMEeHEeHNe 3Ha4YeHNA napamMeTpa,

Beog .
— BXOA B BblOpaHHbIN MYHKT 1 oUKCaLmMsa 3HaYeHus unm npoueaypbl; —

BO3BpaT Ha NpeablayLnii ypoBEHb MEHIO.

2.3 TMpwvHUMN opraHusaummu TennoBbix BBoaoB (TB)

Mopknovaemble K TENMOBLIYUCIINTENIO AATYMKU MMEIOT XKECTKYO MPUBSA3KY K HOMEpPY
TB (TB1 wnu TB2) u Ttuny Tpybonposoga. MakcMmanbHOE 4YMCNO MOAKMYaeMbliX
[aTyYnKOB B 3aBMCMMOCTM OT mogdenu TB7 npusegeHo B Tabnuue 1.

HasHayeHuve TpybonpoBoaos:
Tpy6onposog Tp1 — nogatowwmii, Tpybonposog Tp2 — obpaTHbIN.
Tpybonposoa Tp3 B 3aBMCMMOCTU OT 3Ha4YeHust napameTpa KT3 ncnonb3syercs:

— KT3=3 — ans pacyeta tennosow aHeprum (kaHan MBC nnu nognuTkm);

— KT3=2 — ans uamepeHus n perncrtpaumm TemnepaTtypbl;

— KT3=1 — gns y4yeta obbema Boabl (KaHan XOnogHoM unu nuteeson BoAbl). Mpu
yctaHoBke napameTtpa KT3=0 Tpybonpoog Tp3 un3 pacyeToB M MHOUKaALMU
UCKMYaeTcs.

2.4 CTpykTypa 6a3 AaHHbIX HACTPOEUHbIX NapamMeTpoB

HacTtpoeyHble napameTpbl, Heobxoaumble AN HOPManbHOTO (PYHKLMOHMPOBAHWSA
TENNOBbLIYMCIIUTENSA XpaHATCH B 6a3ax AaHHbIX.

B TB7 umeeTtca ogHa nnu ase 6a3bl ganHbix (A1 v BA2). MNpn Heobxoaumoctn B2
MOXHO MUCKIoYaTh.

Kaxxgas n3 6a3 gaHHbIX coaepxuTt 3 rpynnbl HACTPOEYHbIX NapameTpOoB:

* CuctemHble napamMeTpbl — NapamMmeTpbl, onpeaensiolime paboty TB7 B uenom.

+ O6wue napameTpbl no TB — napameTpsbl, onpegensiowune anroputM pacdeTa
TEeNMnoBOW 9Heprnu, cnocobbl KOHTPONs YacoBoro Tenna, GanaHca macc wu
Temnepartyp B kaxxaom us TB.

+ TMapameTpbl TpybonpoBogoB - napameTpbl nogkniodaemblx BC w T[4,
[AOrOBOPHbIE 3HAYEHMS U CMOCOOLI KOHTPOIA YacoBOro o6bema no kaxgomy m3 Tp.

B kaabl KOHKPETHBI MOMEHT aKTMBHOW aBNAeTca oaHa ns b/.
Yucno goctynHeix B[ (ogHa unu gBe) n cnocob Mx NepekrnioyeHus 3afatoTcs npu
HaCTpOWKe TENMOBbLIYNCNTENS.
Mpu ncnone3osaHun AByx B ux cmeHa BO3MOXHa TpeMsi cnocobamu:
* CKnaBuatypbl:
= 3arnpeLleHo;
*  [pU OTKIIOYEHHOW 3aLunTe;
* pU BKIIKOYEHHOW 3aluMTe MO Naponto.
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* ypaneHHo no komaxae c lNK:
" 3anpeLyeHo;
= Mpu BKIIIOYEHHON 3alyuTe MO Naporto.

* aBTOMaTU4eckM B 3apaHee ycTaHoBreHHoe Bpems. [lpu  HacTporike
TEennoBbIYMCINTENA CMeHa akTuBHoW B[l 3apatotca patbl nepeknoyeHvs Bl
(601->B02 v BA2->BAO1).

Homep aktmBHoi B[l oToGpaxaetcss Ha akpaHe B meHio CEPBWUC-AktuB.BA.

MapameTpsl, 3anucaHHble B B[], AOCTYyNHLI ANA NpocMoTpa Ha akpaHe TB7 HesaBucMMO
OT YCTaHOBMNEHHOIO YPOBHSA AOCTYNa K HACTPOEYHbIM NapameTpam.

2.5 OpraHusaumsa MeHIo
[ns npocMoTpa usmepsieMbix napamMeTpoB TENNONoTpebneHus, a Takke napameTpoB
E,D, NPpUMEeHAEeTCA MHOIroypoBHeBasd CUCtemMa MeHIo. CprKTypa MEHIO NMoKa3aHa Ha puc.
2.1.
YpoBeHb nonb3oBaTtens —————p i¢—— CepBUCHbIN ypoBEeHb —P

Tekywme |¢»{ Wrtoru |e»| ApxuBbl [¢»| CepBuc |e» Hactpoiku

TB1 TB1 Yacosoii - . o npubope CUCTEMHBIE

B2 TB2 CyTouHbIi - KommyHukaumu BA1

Hon. nmn. Bxoa Oon. umn. Bxoa MecAuHbIi - Hanagka BA2
Wroroeblit - Quepronotpebnenne [ OOM. UMIM. BXOA
Apxue usmeH. 61 Ann. HeucnpasHoctu = YINPABJI. B2
ApxuB cobbITHI - AkTuBHana B

Owarnoct. apxue | Tun Gatapen

OTobpaxeHne NyHKTOB - Hanp. 6arapeu
meio Tonbko npu  —p [{CEPOC APXUBA
OTKMIOYEHHOIT 3awuTe MOBEPKA

Puc. 2.1 — CTpyKTypa MeHI0 TENNOBbIYUCIUTENS

C uenbto ygobcTBa HaBurauum no MeHIo CyLecTByeT iBa YPOBHSA: ¢
YpoBeHb Nonb30BaTens;

» CepBUCHBI YPOBEHb.
YpoBeHb _nonb3oBaTtensi npefHasHa4deH AN NpoCMOTpa TEeKyLuX, MTOroBbIX W
apXxMBHbIX U3mMepseMbix napameTpos no TB1, TB2 n gon. umnynscHomMy Bxoay.

CepBUCHbLIN _YPOBEHb M03BONSET NpPOCMAaTpMBaTb (M3MEHATb) HAaCTpOeYHble
napametpbl  Tennosbluucnntenss  (HACTPOWMKW),  ycTaHaenmeaTe  napameTphbl
uHtepdgericos (KOMMYHUKALINW), koHTponnpoBaTb BbIXOAHbIE 3HAYeHUs1 NEePBUYHbLIX
partyukos (HANALKA), aktnBusmpoBats pexum nosepku (MOBEPKA) 1 BbinonHATL cOpoc
apxvBoOB U nToroBbix nokasaHun (CBPOC APXMBA).

Ha cepBrCHOM ypOBHe BbIMOSHSAETCA cMeHa 6a3 gaHHbix (B).

MpumeyaHne N3ameHeHMe HAaCTPOEYHbIX MAapamMeTPOB, aKTUBU3ALIMS PeXNMa NMOBEPKN
unu cépoc apxmeoB Bo3MoxHbl TOJIBKO npu oTkntodeHHom 3awmTe!
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BkritovyeHne CepBMCHOrO YPOBHS OCYLLUECTBMSETCA MyTEM HaxaTus W yaepXaHus
kHonkn MEHHKO Ha Bpemsi He MeHee 8 c.

OTKNtoYEHNE CEPBUCHOrO YPOBHS BbIMOMHAETCA MNyTEM MOBTOPHOIO HaxaTusi U
yaepxanus kHornkv MEHKO Ha Bpems He meHee 8 ¢ nnu aBTomaTtmyeckn vepes 1 yac
nocne BxoAa B CEPBUCHbIN YPOBEHb.

2.6 HactpoeuHble napameTpbl

B paHHOM pasgene npuBedeH MOSMHbIA MepeyvyeHb NapameTpoB, XPaHALMXCS B
HacTpoeyHbIx 6a3ax AaHHbIX TEMNOBBIYMCIUTENS.

3HayeHus, BblaeNEeHHbIE LIBETOM, YCTaHOBJIE€HbI MO YMOJ14aHUIO NPU BblMYyCKe.

CUCTEMA

Cet.appec |CeteBoli agpec: 0+255
WOEHTUPUKALUA  Koa.opr. Kop opraHusaumm: 9 cumBonos
DoroBop Homep goroeopa: 9 cumBonoB

OaTa YcTaHoBKa TekyLlen aathl
Bpemsa YcTaHoBKa TEKyLLEro BpeMeHu
ABTOMaTUYECKUIN nepeeo yacoB Ha

HACTP. OATbI/

BPEMEHM neTHee/suMHee Bpems: [CINIRL — HET NepeBoaa;

MepeBop yac. Bkn — ectb nepesog. NepeBon BbINnonHAeTca B 2

Maca Ho4uM nocnegHero BOCKpeceHbsi MapTa

(okTs6ps) Ha 1 yac Bnepep (Hasag)

Yac otyeTta Yac otueta 0 +

OTtyeTHble cyTkm mecqaua: 1+31. Mpwn 3HavyeHnn pasHom 31

OTYETHbIE CYTKM COBMAaAalT C KaneHaapHbIM MeCsiLEM

Cucrtema egu- EaounHnubl namepexun Q n P: —'kan u krc/em?; CU —TOx 1
HUL MMa

Tepmonpeo6p. Xapaktepuctuka TCHLLIY; 500M; Pt100; Pt500

OaTa oT4yeTa

gon. nmn. BXo

Wcnonb3oBaHue aon. UMnyrbCHOro BXoaa: E — He ucnonb3yeTcs;
Ucnonb3. |KOHTp.ceTn — KOHTponb HanpsikeHus cetu;  (OA CUrHanusaunu.

CueT umn. — cyeT umnynbcos; CurHan-na

Bec. umn. | Bec umnynsca 0+9999,9999, n/umn (BT-u/umn) 3HayeHus
AMNmin MwnHnmanbHOe YacoBoe 3HavyeHue napameTpa OencTBUTENbHbI NpY
AMmax MakcumanbHoe YacoBoe 3HadYeHve napameTpa HasHa4eHun
Ea. uam | EQvHWUbLI namepenns: M3, KBT-u «Cuer.umn.»

y YpOBEHb: HP — HopmanbHO pasoMKHYTbIN; 3HaueHus

OBeHb . 7
P H3 — HOpMarbHO 3aMKHYTbIN AHBVCTBUTENEHBI NIPY
Ha3HayeHun «CurHan-
T noatB. |Bpewms noaTBepxaeHus cpabaTtbiBanus (0,5+9,9 c) Usin

YNPABJIEHUE 502

Mcnonb3oBanne b2: E — B2 He ncnonbayetcs (Tonbko BA1); Aa —
Wcn. BA2 B2 ucnonbaytotes B

b2
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BA1<>B2 | Cnocob nepekntoyeHus b[1: Bpy4Hyto — nepekntoyeHune B[ ¢
Knaeunatypbl unu c MK, ABTOo. No gaTe — aBTOMaTU4eCKoe NepekrnioyeHne
B no parte
YnpaeneHue cmeHon Bl ¢ knasBmnaTtypsbl:
- 3anpeT — cmeHa B[] 3anpelueHa;
- C naponem — cmeHa B[l no naponto npu
C knaBswuar. [,) A P P 3
YCTaHOBMNEHHOW 3aLluTe, _ oHadeHus
.| BencTBUTENbHbI NpU
- C poctynom — cmeHa B[] TonbKo Npu CHATON HasHa-
sawmre YeHun BA1<>602
YnpaBneHue cmeHon B[ c MNK: «Bpy4Hyto»
C NK - 3anpeT — cmeHa B[l 3anpelueHa;
— C naponem — cmeHa B[] Bo3moxHa no
Naponto Npu yCTaHOBIEHHOW 3aluuTe
BA1c [ata nepexoga 62—>B[1 3HayeHus
,EleVICTBVITeJ'IbeI npun
BA2 c [HaTa nepexoga b1—>b[2 HasHa4YeHun
BO1<>B02
«ABTO.MO parte»

MapameTpbl HacTponku TB1 n TB2

OBLUME
(o7} Cxema uamepeHus: 0 + 14. INpu CU=0 — TB He ncnonb3yetcs
KT3 Kombmrypvauvm Tpybonposoaa 3 1 chopmyna pacyeta Tenna. KT3=: 0 — HeT
®PT namepeHun B Tp-ae 3; 1 — namepeHune Tonbko V3; 2 — namepeHme Tonbko t3;
3 — oaHoBpeMeHHoe nsmeperne V3 n t3. ®PT=: 0 + 8.
KoHTponb TeKyu.u/l — KOHTPOIb BbIX04a 3a Anana3oH
Temneparyp: OoTM. Tponb 1 pacyeT Q u M no tgor
KoHTp.t .
N3MepPEHUn N ocTaHoB cyeTa; C -
noact
KoHTponb pasHocTu TemnepaTtyp dt=(t1-t2): Be3 nogcT. — KOHTPOMNb U
KoHTp.dt npoaomkeHune cyeta; C NnoACT. — KOHTPOSb U CHET C NOACTAaHOBKOW,
CyeT OTM. — KOHTPOMb U OCTaHOB cyeTa. MMHMManbHasi pa3HoOCTb
Temnepatyp coctasnsieT 2 °C.
Wcnonb3oBaHune TemnepaTypbl xonogHom Boap! (1x): HeT — tx He
Ucn.tx |ucnoneayetca (hx=0), Ooros. — ucnoneayetcs txa; U3m. Ha X3 —
namepeHue tx Ha Bxoage X3; U3m. Ha X4 — namepeHue tx Ha Bxoge X4
txn [HoroBopHas TemnepaTypa xonoaHow soabl: 0 + 99, °C
Pxg [JloroBopHoe abconioTHOE AaBrieHne XonoaHon soabl: 1 + 25, krc/cm?
KoHTponb YacoBoro Tenna Q12 u Qr: HeT. — HeT koHTpons; Be3 noacT. —
KotTp.Q |<CHTPOTIb OTPULIATENBHOTO 3HaveHws, — KOHTPOMb

oTpuuaTenbHOro 3HavyeHust U npuceoeHune 0 nokasaHusam Q12 (Qr) npu
Q12(Qr)<0. CyeT 0OTM. — KOHTpOIb 3Ha4YeHnss Q12(Qr)<0 n ocTaHOB c4yeTa.
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KoHTp.dM

KoHTponb pasHocTn yacoBbix macc dM=(M1-M2) Ha npeBbilLeHNE
ponyctumon BenuyuuHel HebanaHca macc: HeT. — HeT koHTpons; Bes
noact.1 — koHTponb dM<(— HB); Bes noAcT.2 - koHTporb | dM|>HE; C
noacT.1 — koHTponb dM<(— HB) n npuceoeHne M1 n M2 cpegHero
3HaueHust M1 1 M2; C noacT.2 — koHTporb | dM| >HB u npucsoetne M1 n
M2 cpegHero 3HavyeHua M1 n M2

Jonyctumas BenuuuHa HeGanaHca macc: HB=10-2 dMmax (M1+M2)

dMmax | YcraBka Ha HebanaHc yacoBoi Macchl: 0 + 4 % ot (M1+M2)
N3mepeHne TemnepaTtypbl BO3gyxa: m — He uamepsTb; U3m. — n3ve-
Ucn.the

peHue Ha X3 unu X4

MapameTpkl no Tpy6onposogam TP1, TP2 u TP3

Tun BC | Tun BogocyeTynka: MexaH. - MeXaHUYECKUIA; - ONEKTPOHHbIN
Bec umn. | Bec umnynbca BogocyeTumnka: 0+9999,9999, nutp
KoHTponb Hanuuus SJ'IeKTpOCGTVI/pa6OTOCI'IOCO6HOCTI/Im — HEeT KOHTpOns;
KoHTp. BC |06L. — KOHTpOnb 0bLen cetn nutanusa BC; UHaueua. — NokaHanb-
KOHTponb paboTocnocobHocTh pacxogomepos «Mutep:
KoHTponb Yyacosoro EE — HeT koHTpons; bes noacT. —
obbema: V>Vmax u V<Vmin;- k oHTposnb oHTponb V>Vmax un V<Vmin u
C noact. nokasaHuam nax pucsoenue , V=Vmin npun 0<V<Vmin n 0
K V=Vaor npu V>V noact. u «C py V=0; C nopact.» 1 npu Koutp.BC#Het
OHTP.V KOHTp.U — ToXe, uT ICT puceoeHne
nokasaHusm V=Vaor npu ek Uy HanpsixeHus cetn; CYeT OTMeHeH —
oTcy Xe, 4Yto «bes noacrt.», o-
vocran acyeTanoQuM
Vmax BepxHsas ycTtaBka Ha yacoBon obobem: 0 + 99999,9; m3
Vmin HuxHsAs ycTaBka Ha YacoBoi o6bem: 0 + 99999,9; m3
Vagor | [oroBopHon Yacosoi o6bem: 0 + 99999,9; m3
tpor [HoroBopHasi TemnepaTypa B Tpybonposoge: 0 + 175, °C
Poor [NorosopHoe abconoTHoe aasneHve B Tpybonposoge: 0 + 25, krc/cm?
OaTtuuk P | Hannune paTtumkaglyl — HeT gatyuka; EcTb — ecTb AaTtyumnk
OaBneHus:
PB BepxHuit Nnpegen avanasoHa usmepeHui aatuumka: 0 + 25, krc/cm?
Pn

MonpaBka Ha BbICOTY BoAsiHoro cTtonba B uMnynbcHoVifl + 9,99 m
Tpybke: +
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2.7 CxeMbl namepeHum B cuctemax TB1 n TB2
Cxema uamepeHuit | @ |~ |ou| e
(CH) ; === dMm Q12 Qr Qre
OTKpbITble CUCTEMBbI
NEN (M1-M2) | M1-(h1-h2)+dM-(h2-hx)] _ rer
pioviin L CH=1 3 o [_(M1-M2) | M2 (h1-h2prdM-(h1-hx)| wer
Ln? see HH]E Q| = [(M1M2) [MT-(h1-h2prdM-(h2-hx)| dMH(h3hx) | o
P2 gt2 vz[[]]g)l—» 3|y 1 (M1-M2) [M2-(h1-h2)+dM(h1-ho [ dM-(h3hx) | ©
NEN 2] M3 |[M1(h1-h2)+dM-(h2-hx)| M3 (h3-hx)
3 S M3 [M2:(h1-h2+dM-(h1-hx)| M3 (h3-hx)
J."l@‘”'r“____ CU=2 ‘é 1] o | (M1-M2) | MIT-(h1-h2)dM(h2-hx)| et o
P2 g2 2| > c=> 3 o ﬂ;_ Tl (M1-M2) [ M2:(h1-h2)+dM-(h1-hx) HeT c
X 11> |S || M1-M2) [M1-(h1-h2y+dM-(h2-hx)| M3-(h3-hx) &g
3 g (M1-M2) | M2:(h1-h2)+dM-(h1-hx)| M3-(h3-hx) oo
1 g M M3 M1-(h1-h2)+M3-(h2-hx)| M3-(h3-hx) ~
3S&lal@ =
o < [e]
3|2~ M3 [ M2:(h1-h20+M3-(h1-hx)| M3-(h3-hx)
Nil ! |(M1-M2)+M3| M1-(h1-h2y+dM-(h2-hx)|  mer
3 = ‘_E_ 8 (M1-M2)+M3| M2-(h1-h2)+dM-(h1-hx) HeT o~
NEl S| S| 2 |M1-M21+M3| M1-(h1-h2)+dM-(h2-hx) | HeT a
3 2 [(M1-M2)+M3[ M2: (h1-h2)+dM-(h1-hx) HeT
3aKkpbiTbie CUCTEMbI
Nil dF M3 M1-(h1-h2)+M3-(h2-hx)| M3-(h2-hx)
32 ¥ S M3 [M2(h1-h2pM3-(hi-hx)| M3-h2-hx) | o
5 1] SEEEE M1-(h1-h2)+M3-(h2-hx)| M3-(h3-hx) | ©
3 g M3 M2-(h1-h2)+M3-(h1-hx)| M3-(h3-hx)
— 0] HeT M1-(h1-h2) HeT
J_Pl Vl?tl CU=6 EL 5 (M1-M2) |M1-(h1-h2)+dM-(h2-hx) HeT o
=|2] = HeT M2-(h1-h2) HeT (e]
P2 g2 2 EEIRR (M1-M2) |[M2-(h1-h2)+dM-(h1-hx)]  Her
I LABS g HeT M1-(h1-h2) M3-(h3-hx) | 8
e 5 oes L [1] R (MI-M2) [MT-(h1-h2)+dM-(h2-hx)| M3(h3hx) | &
> (2] Q[ wer M2-(h1-h2) M3-(h3hx) | &
3 (M1-M2)_[M2-(h1-h2)+dM-(h1-hx)| M3-(h3-hx) | O
PL_V1 gt1 — -
L ! Cn=7 E 0 @ HeT M1-(h1-h2) HeT g
1_Lpz?tz |]:[| o EL '9:3
C T V3! =172 &8
L Q) toi3lo ol wer M1-(h1-h2) M3-(h3-hx) [& 2
I -~ | > C’O
P1 gt1 A
* Cn=8
L E|2 B her M2-(h1-h2) HeT S
P2 *tz v2 o = ‘E_
____________________ T g 08_ + o
E_{P:“‘ __________ @ _ ‘:' 3_"7E3_i 312 g HeT M2-(h1-h2) M3-(h3-hx) g%
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Cxema usmeperunii [ [F v~ leifm
(CH) |§ sl=|=|= dM Q12 Qr Qre
TynnkoBblie CUCTEMBbI
o1 Vi1 Cn=91°[4 ,@ HeT M1-(h1-hx) HeT o~
e O e P ) 1 HeT M1-(h1-hx) her | ©
e U3 ! S| Tre T
Ll A = [ ~ f
&34 - HeT M1-(h1-hx M3-(h3-hx) [ 2
_____________________ . o (h1-hx) (3 1= 5
P2 Va2 CU=10 0|5 ,% HeT M2-(h2-hx) HeT o
o S S — Y s HeT M2 (h2-hx) HeT o
N U3 ! Iy
Ll . =12 &8
pt— & T35 HeT M2-(h2-hx M3-(h3-hx) |& &
_____________________ & (h2-hx) (3 |S &
Pvign  [CM=11]l0 16 ; HeT  |M1-(h1-hx)}+M2-(h2-hx)|  wer N
§ — | O\ p
_|_P2©"2 2 116|2& HeT  |M1-(h1-hx)+M2-(h2-hx)|  Her ©
- YRR 17 * o
L.J-—©_?,4 3|6 ‘ HeT  |M1-(h1-hx)+M2-(h1-hx)| M3-(h3-hx) [
[ ' 9 [e)®)
W3mMmepeHne obbema
_LP1§V1 Cn=12 o HeT HeT HeT
=
.lPZ €V)2 > E § § E ? HeT HeT HeT ?
- Vi ot o
pd s : ° HeT HeT HeT
CXeMbl Ha MCTOYHHUKe
_ Cn=13j |, et |M1-h1-M2-h2-M3-hxs|  wer
" V1 ?tl j_Pl ]
: =L ~
: everzfa| 1| S &l M3 [MI(h1-h2)+M3-(h2-hx)|  wer o
[~ 1 — N g [e]
S —>|5
v3 t3
ru RNEE M3 |M2:(h1-h2)+M3-(h1-hx)|  Her
B Cn=14| |g HeT | M1-h1-M2-h2-M3-h3 |  wer
" V1 ?tl j_Pl |
P @ . R I
z 2vz2e|3|9| 0] M3 M1-(h1-h2)+M3-(h2-h3) HeT p
G t L RIS o
=[Tpz vae
— 1 10 M3 [M2:(h1-h2)+M3-(h1-h3)| e

2.8 AnropuTtm pa6oTbl

Pabota TB7 3akniovaetcs B npeobpasoBaHWM BXOAHbLIX CUrHarnoB B MOKa3aHWS
COOTBETCTBYIOLLMX (DU3NYECKUX BEMNYMH.

CwurHanel ot TC 1 N noaBepratTca npeobpa3oBaHmMio C NEPUOOOM:

- 60 c B cnyyae OTCYTCTBMS BHelwHero nutaHusa (cetesoro wunu USB) wu
noraLleHHOro HAMKaTopa;

- 600 c B cnyyae nosiBNeHus npuaHaka paspsiga 6arapen (LB);
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— 6 ¢ BO BCcex ocTalibHbIX Cry4asx (MUTaHMe OT BHELUHEro UCTOYHWKA, aKTUBHOE
COCTOSIHWE nHAMKaTopa).
Umnynecel ot BC obpabaTbiBatoTCs TENNOBLIYUCIIMTENEM B MOMEHT MOCTYMIEHUS.

Mony4eHHble koAbl CnyXaT ANS BbIMUCIEHUS MOKa3aHWN TeKyluMXx TemnepaTtyp M
[aBIiEHUN.

lMpeobpasoBaHne  3HayYeHU  CONPOTUMBIEHUA B  MOKasaHua  Temnepartypbl
cooTtBeTcTBYeT ypaBHeHusmM TOCT 6651 n FOCT P 8.625.

Ha ocHoBaHWM napameTpoB BXOAHbIX CUrHANOB NPOU3BOAUTCA pacyeT N3MepsaemblX
BEJNTNYNH!

» CpedHeapugmemuyecKue apxusHble rnoka3aHusi 0ag/ieHus - YacTHOEe OT CyMMbl
TEKyLLMX NOKa3aHU Ha YNCNO UX N3MEPEHUI 3a Yac, CYTKM 1 MecsL,.

+ CpeldHessgelweHHbIEe Yaco8ble apXusHble rnokasaHusi memMrnepamypbl — YaCTHOe
OT CyMMbI NPOU3BEAEHNI NOKa3aHW TemnepaTypbl U 3Ha4E€HWIN Macchl Ha
nepuoae U3MepeHuii Ha YacoBble apXUBHbIE MOoKa3aHust macchl. [Mpu oTcyTCTBUM
umnynbcoB oT BC nokasaHus npyHUmarloT cpegHeapndmMeTM4eckoe 3HavyeHme.

* Yacosble apxueHbie rokasaHusi 0bbema — cymma npovsBefeHns yncna
UMMYNbCOB 3a Yac Ha BeC MMMyrbca.

» [loka3aHusi 06beMHO20 pacxoda - YaCcTHOe OT CyMMbl MMNYyNbCoB (C yyeTom BU)
Ha nepuog obHOBNEeHMs nokasaHui (oT 8 ¢).

MnoTHOCTE M 3HTanNbNUs  TEMMOHOCUTENS  BLIYUCASOTCA MO YPaBHEHUSIM,
annpokcumupylowmm  gaHHble TCCCH, roe B kavyecTBe  apryMEHTOB — criyxat
cpedHeB3BeLUEHHas 4acoBas TemnepaTypa W u3MepeHHoe nunbo [oroBopHoe
abcontoTHoe gaBneHue.

* Yacosble apxugHbie rokasaHusi Macchl U meriogol 9Hepauu BbIYMCIIAOTCS Mo
hopmynam, npuBeAeHHbIM B NMYHKTe 2.7, B COOTBETCTBUM C BBEAEHHBIMM
HacTpovikamu.

*  Maccosnblili pacxod, mennogol nomok no mpybam u menoebiM 6godam —
TeKyLLMe 3Ha4YeHNsi MaccChl U TENSOBOW SHEPInW, NPUBEAEHHbIE K Nepuoay
0BOHOBMNEHUSA MOKa3aHWUN.

*  CymouyHble (MecsiYHbie) apxueHble roka3aHusi obbema, Macchl U mernioeou
3HEepauu — CyMMa 4acoBbIX (CYTOYHbIX) NMOKa3aHWM.

+ CpeOdHessgeweHHasi CymoYHasi (MecsiyHasi) memrepamypa — 4aCcTHOE OT CYMMbI
NPOU3BEAEHNI YaCOBbIX (CYTOYHBIX) 3HAaYEHWUIA TEMMepaTypbl U Macchbl Ha
apXvMBHOE 3HaYeHVe CYyTOYHOWN (MECAYHON) Macchl.

*  Mmozosble noka3zaHusi BbIMUCASIIOTCS B KOHLE Yaca CYMMMPOBAHUEM YaCOBbIX
nokasaHui.

B TB7 BCTpoeHa cuctema AuarHoCTUkM paboTel y3na yydeta. Anroputm paboTsel npu

HanM4Mmn HeLTaTHbIX CUTYaLuin n onucanue kogos HC ansi ux pacnosHaBaHusi NpUBEAEHbI
B MpunoxeHun A.
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2.9 Copoc apxuBa

Paspen CBPOC APXUBA wmeHio TB7 npegHasHayeH And oGHyneHns coaepXXmmoro
apXMBOB U UTOTOBLIX 3HAYEHWIA NAapaMeTPOB.

MpumeyaHue BrinonHeHne onepauvm CBPOC APXUBA He npmBoauT K 0GHYyneHuo
HacTpoeyHbIx napameTpoB B b1 (B[2), a Takke apxmBoB COOLITUIA.

Onepauunto cbpoc Heo6XoaANMO BbINOMHATL B CReAYLWUX CUTyaUmsx:
1) npv BBOAE Npubopa B IKCMNyaTaLuio Ha y3ne KOMMepPYECKoro y4eTa;

2) npu nepenonHeHUu paspsgHoON ceTku, obecrnevmBalollen BepxXHUM npegen
AnanasoHa MeCSAYHbIX U UTOTOBbIX NMOKa3aHW 3TUX BEMNWUYWH.

Mopsigok BbinonHeHus onepaumm CBPOC APXUBA onucaH B pasgene «CepBUCHbIe
dyHkuMn-C6poc apxuBa» (cM. n. 3.5.4 C6poc apxvea).

3 MUcnonb3oBaHMe NO Ha3Ha4YeHUIO

3.1 npOCMOTp n N3IMEeHeHne HaCTpoe4vHbIX NapamMeTpoB

3.1.1 lMpocmMomp Hacmpoe4YHbIX napamempoe

HacTpoeyHble napaMeTpbl TENNOBLIMUCIIUTENS MOXHO NPOCMOTPETL HA MHAMKATOPE.
CoctaB 1 o603HavYeHe napameTpoB HAaCTPONKN NMpuBeAeHbl B NyHKTE 2.6.

Bbl6(@no,qpa3nenos, rpynn napaMeTpoB U NapameTpOB BbIMOSHAETCS KraBuLLaMm

®VIJ'IVI ,

BO3BpaT Ha NpeAbiayLLui ypoBeHb MeHI0 — knasueri MeHto.

oA, B BbIOpaHHbIN nogpasaen (rpynny unu napameTp) — knasvwen Beopa,

Ecnu BbIGpaHHbI napameTp He akTyaneH B KOHKPEeTHOW KOoHdurypauuu, TO OH
NCKIIOYaeTCs 13 MeHIo (He oTobpaxaeTcs Ha akpaHe).

Moapasgen BA2 menio HACTPOMKU vcknioyaoTcs U3 NpocMoTpa Mpy yCTaHoBKe
napameTpa «Mcnonbs. B2 — Het».
lMpumep npocmoTpa napaMeTpoB HACTPOWKKU NpuBedeH Ha puc. 3.1.
Mopsipok NnpocMoTpa NnapamMeTpoB HAaCTPOMKU:
1. YcTaHOBUTb CEPBUCHbIN PEXUM NPOCMOTpPA, Haxas Ha 8 ¢ kHonky MeHto.
2. BbibpaTb MeHto «HACTPOWMKW» 1 HaxaTb kHonky Beoa.
3. Bbibpatb nogpasgen «bA1» unu «BA2» n HaxaTb kHoMKy «BBoA.
4, Knaamman@ mnm@bleaTb Tpebyembii nogpasaen (Cuctemuble, 61, B2,
OOMN.MMn.Bxoa @v] YFIP@J'I. BO») n HaxaTb kHomnKy «BBOAY».
5. KnaBuwamu unu MOXHO BblibpaTb MHTEPECYHOLLMIA napamMeTp AN NpocMoTpa

3Ha4YeHuA.
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6. [ns nepexoda Kk n. 4 crnegyeT HaxaTb KHONKy «MeHro». [1na nepexoga k nn. 3
nnu 2 HeobxoamMmo HaxaTb KHOMKY « MeHK» HeckonbKko pas.

BHUMAHMUE! N3meHeHua B  pexume npocMmoTpa  HacTpoek
napameTpoB
HEBO3MOXHO!

02.02.,1101:07:04 «Q>» - n K UBMEHEHU WweH
CEppic Aa a AOCTY 3MEHEHUIO pa3pewe

HACTPOMUKMU
TEKYUWWE

.MMn.Bxon
YNPABNEHWE BA2 @

Buibop pasaena
©®

Beibop TB

©®

Bbi6op napameTrpa u3 cnucka

BuiBop 3HaveHua

Ykasarens Ha
TeKyLee 3HaYeHne

NameHeHune
YUCNOBOro Nnapamerpa

@ HC no V:be3 noacr
1.H0000
Baop Vun=10.00 m
Vus=100.00m3
@ @ He) Dukcauma
HOBOr0 3HAYEeHUs
Bui6op paspana Boixoa
DNA U3MEHEHWS 6e3 u3MeHeHui

Puc. 3.1 — lNpumep npocmoTpa 3Ha4YeHns napaMmeTpa HaCTPOMKK

©® ©®

Bbi6op napameTpa BuiBop nogpasaena

OTo6parxaercs TONbKO
npu paspeweHHoM goctyne !
o

M3meHeHue yucna

3.1.2 U3meHeHue HacmpoeyHbIx nNapamempoe BBoa HACTPOEYHbIX NapameTpoB
BbINONHsieTcsi ¢ nomMolLbto MK (bonee npeanoyTUTENbHBIV BapuaHT) Unm ¢ KnaenaTypbl.

3HayeHMs1 HacTpoeYHbIX NapaMeTpoB PEKOMEHAYeTCH CBECTM BOEAMHO, B BuAE
Tabnuupl. MNpn HeobxoaumocTn nmeTb ABe Bl Tabnuupl cocTaBnAwTCS pasgenbHO Ans
kaxgow 6a3bl 6aHHbIx BO1 1 BO2.

[ns BBoAa (M3MEeHEeHWs) HaCTPOEYHbIX NapamMeTpPoB C KnaBmaTypbl HEOBX0OUMO:

1. YcTaHOBWTb CEPBUCHBIN PEXNM NPOCMOTPA, HaxaB Ha 8 ¢ kHonKy MeHto.

2. Paspewutb goctyn K uameHeHuto B[l, KpaTKOBPEMEHHO HaXaB Ha KHOMKY
poctyna. [Npy aToOM B NpaBOM BEpXHEM YIIy MHAMKaTOpa NOsiBNSeTCcs cumBon «O» —
OOCTYN K U3BMEHEHMIO NapamMeTpoB paspeLleH.

VI3MeHeHne 3HaYeHnst Y1CnoBoro nié;ameTp BbINONHSIETCSI Nopa3psaHo. Tpebyemeiit

pa3psg BblOMpaeTcsd KnaBvwamy  MNb-, nNpu ~3ITOM BbIOpaHHbIN pa3pss Bblaensercs
MUraroLMm Kypcopom. iameHeHne 3H@Hm;| L@)pbl 1 3HAKOB «—» (MUHYC) U «.» (Touka)
OCYLLECTBNSAETCH KNaBnwamm Wnm .

3aBepluaeTca U3MEHeHWe 3Ha4vyeHus napameTpa Haxatnem knasuwum BBOA. Ecnn
3aJaHHOe 3HayeHue BHe YCTaHOBMEHHOro AmnanasoHa, TO OHO UTHOPUPYETCSA U Ha 3KpaH
BbIBOAMTCS AnarHocTnyeckoe coobuieHre 06 owmnbke (puc. 3.2).
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Owunbka BBOAA 3HAY.
Pa3pew.anan.3Hau.:
0.0-10000.0

Puc.3.2 — CoobuieHne 06 olwimbke npu BBOAE AaHHbIX

BHUMAHMUE! [lo 3aBepleHMi0 BBOAA HACTPOEYHbIX MNapamMeTpoB HeobxoaMMo
knasuwern MEHIO BbINTM Ha BEPXHUI ypOBEHb MEHIO U BKIOYUTb
3awuTy Ha U3MeHeHue napameTpoB!

3.2 TMMpocMoTp TeKyLWMNX U UTOroBbIX NOKa3aHUMN

MpocmoTp TeKyLMX 1 UTOroBbIX MOKa3aHU BbINOMHAETCA B nogpasaenax Tekyuwme v
WTorn rmaBHOro akpaHa MeHio.

K TekylwiMM napameTpam OTHOCSATCA 3HA4YeHUs pacxogoB, TemnepaTyp, pPasHOCTU
Temneparyp, AaBNeHUs U TeNNOBON MOLLHOCTH.

K ntorosbiM NnapameTpamM OTHOCATCA 3HAYEHWS C HapacTaloLWwyMM UTOrOM (OT MOMeHTa
cbpoca) obbeMOB, Macc, pasHOCTU Macc, TEMMOBOW SHEPruu, CYETUYMKM BPEMEHU
HopMmanbHOM paboTbl 1 BpeMeHU OTCYTCTBUA cyeTa.

Mpu npocmoTpe TekyWwmMx napamMeTpoB HanMpoTUB UW3MEPSAEMOro napameTpa
oTobpaxatotca  kogbl HC. [lpu npocmoTpe wToroBbix napameTpoB koabl HC
OTCYTCTBYIOT. [IpyMep npocmoTpa TekyLmx nokasaHui no TB1 nokasaH Ha puc. 3.3,
NTOrOBbIX — Ha

puc. 3.4.
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02.02.1611:07:04 _ﬂm—

e

Butop... 7 TB1.7PL[ T =
napamerpa fp= . yMye "o p eKywme no TP2)

Obuwme na_Pamerbn
no 7B

TexkywmnenoTB1l.o6bw

dt=33.782°C
=4.456 krc/cm2
Go 2.456 M3 /u Px=4.456 krc/cm2

@@ TPY6BOb'1'?>%%OAa @@

Puc. 3-3 — Mpumep npocMoTpa TekyLX NapamMeTpoB
02. T07: L7 & 1 I
02.02.1611:07:04

TEKY TB2

IR,

Bei60p WTorn no TB1,TP1
napameTtpa
@ @ 1230T
\Dapawerp _ Bbi60
@ @ pr60npo?aoaa @ @

Puc. 34— Mpumep NnpocmoTpa UTOroBbLIX NapaMeTpoB
[Mopsgok NpocmMoTpa TeKyLUMX Y MTOTOBbIX NapaMeTpoB:

t=73.865°C

Obwwue na_ﬁgme'rphn
no

123 Fkan
740 uac

1. KJ'IaBVILIJaMl/@ Mnm@ BblbpaTb pasgen «Tekywue» unu «torummHaxxats Bson”-
2. BeibpaTb noagpasaen — tennoeoi BBog TB1 nnm TB2 n HaxaTb «BBog”-

3. Knasnwamm @ nnm @ BbIOMpaeTcs Heobxoammeln Tpybonposoa;

4. KnaBuwamu @ unm @ BbIGMpaeTCsa Hy>XHbI napameTp.

5. [Inst BO3BpaTa B rMaBHbI 3KpaH MEHI0 HEOOX0AUMO ABaxabl HaxaTb « MeHo».

3.3 TpocmoTp apXMBHbIX MOKa3aHUMN

TennoBblMUCINTENb MO3BOMSET BbIBOAMTL Ha WHAMKATOP apXvBHbie [aHHble B
4acoBOM, CYTOYHOM UMU MECSYHOM pa3pese 3a Mobyio AaTy B npeaenax rmy6uHbI apxuea.

[MpocMOTp Ha MHAMKaTOpPEe apXMBHbIX NOKa3aHUW BbINOMHSETCA B pa3gene ApXuMBbI.
lMpumep NnpocMoTpa apxuBHbIX 3anucen NnpMeeaeH Ha puc. 3.5.
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[+:]
02,02,1101:07:04 Ba Ba ( ) L
TEKYLWMWE % c % @ o
UTOrH MECAYHBIA APXME nycr 8
WTOrOBEIN APXUE @ E
3 =
CoobueHne 0 rpaHuUe A TBL TP1 % Tz Koa HC
I Baog
apxwea BuenpeAennsapxuaa] Egg .@
. =]
AYTBLTP1 e0S AuTEITP102.02.41 12
t=53.782°C o5 ]
v=3.235m3 V=13.235M3 ©
MameHeHue yncna @ M=2,123T @ M=2,12371 E
AYTBLTP1 AlITBl szoz 02.11 12 5
@ 02.02.11 1 B [f='33.782 °¢ t=33. @ g
@ v=2.235mM3 < @ V=2 235M3 @ c
Baop)e| M= 1.1237 ] g
@@ Aq;:gl??zioc @ AYTB1 06w02.02.1 3
t=33,
V=2,235m3 - x ||dM=1.000 Hac
BuiGop paspsina M=1.12371 £>=||Qo=1.123Tkan aAPXUBHOW
ANS NIMEHEHUA - g cI> E 3anucK
Bbif a3 Buif
=3] aTta apxvBHOK
Tun apxvsa prﬁanposoaa @ @ _2 G‘% prﬁonposa,ﬂa @ @ A 2EI"I)MCM
Coobuenue o rpasuue AUYB1 TP1 AOE
. apxuBa “\ -
| | BHenpepenosapxuea i :
1
i YcTaHOBKa AaTthbl ! :I‘Ipocmo'rp napamertpa | MpocmoTp napamerpal
! W BpeMeHu | | MpuM M3IMEHeHuM | NPU PUKCHPOBAHHOM |
! apxuBHo# 3anmck ! ! patel/BpeMeHn | nate/spemenn !

Puc. 3.5 — lNpumepsl BbIBOA4A HA UHOMKATOP apXMBHbIX BEMTUYUH

Mocne Bbibopa Tuna apxvBa crnegyeTt BblOpaTb HOMEpP TEMNsioBOro BBOAA M HaxaTb
knasuwy BBoa. Ha BepxHen cTpoke nHaukaTopa BbIBOASTCA 0003Ha4YeHns Tuna apxmea
(AY - yacoBow, AC — cyTouHbIn, AM — mecsauHbIi, AU — TOroBbIN) 1 Aata/dac apxMBHOM
3anMcu. Ha HWkHMX cTpokax — o6o03HayeHve W 3HayeHue napameTpa, eAVHULbI
N3MepeHuin n npu Hanuuamm kog HC.

MpocmoTp 3HaveHun Opyrux napameTpoB no TB Ha OAHOM M TOM ke KHTepBane
BpEMEHU (hUKCMpOBaHHas AaTa) BbIMOMHAETCA HaXaTUSIMU KINaBuLL é é

Knasuwamn @ unm @ BbIOMpaeTca Anst NpocMoTpa KOHKPETHbLIM napameTp.

[ns npocmoTpa apxuBHbIX MOKa3aHU OAHOrO MapamMeTpa Ha APYrMX UHTepBanax
BpeMeHMn criegyeT HaxaTb knasuwy Beog. MNMpu atoMm BelaensieTcst gata/spems. OJanee
KnasuLamm ?ﬁ z‘ﬁo yBENWYMBATbL UMW YMEHbLUATL AaTy/Bpemsl.

Mpu gocTmkeHun npegenos apxmea (B NPOLLNIOM My GyaylieM) Ha HDKHEN CTpOKe
nHomumpyeTcs coobuleHne «BHe npepenoB apxmuBa», YTO CBMAETENLCTBYET O BbIXOAE
3a AnanasoH apxvBa.

Mo>XHO ocyLLecTBUTL ObICTPLIN Nepexos K HeobXxoaAMMOoN aaTe apxuBHOM 3anucu. ns
3TOro Npu BblAENEHHbIX AaTe/BpeMeHun (MPOCMOTP Npu U3MEHEHUM AaThl) CrieQyeT HaXaTb
knaesuwy BBop. Ha akpaH BbiBOOATCA OaTa M Bpemsl, KOTOpble NOpaspsiaHO MOXHO
N3MeHNTb. 10 OKOHYaHUN U3MEHEHMS cneayeT HaxaTb knaevwy Beog.

ﬂnﬂ BbIXOAa B rMaBHbIN 3KpaH MeHIo crieayeT HECKOJIbKO pa3 HaXaTb KHOMKY MeHrio.
3.4 KoHTponb nsmepsieMbIX napameTpoB

B npouecce paboTbl TB7 KOHTPONUPYET U3MEPSIEMbIE U PACCHUTbIBAEMbIE MAPaMETpbI
Ha COOTBETCTBME [Auana3oHy W3MepeHun a Takke (Mpu HeobXoAMMOCTW) Hanmmyve
ceTeBoro nutaHus. Npw BbIxoAe NapameTpoB 3a A0NyCTUMble Npeaernbl PopMUpyeTCs KOA,
HC, koTophIi BbIBOAMTCS Ha MHAMKATOP U 3anucbkiBaeTcs B apxmi. Tun HC oToGpaxaeTtcs
B NPaBOM HWXXHEM Yriy 3KpaHa rmaBHOr0 MEHI0 B BUAE MUraloLLero coooLleHus.
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02.02.1611:07:04

TEKYWWUE

nTorun

APXWNBbI HC TB1 t1j<== Tun HC

Puc. 3.6 — CurHanusaumsa o Hanmumm HC KoHkpeTHbii kog HC
oTobpaxaeTcs B nyHkTax MeHo « TEKYLWWNE» nnn «APXUBbI» HanpoTue nHauumupyemoro

napametpa. Npumep nHankauumn koga HC npmeeaeH Ha puc. 3.7.

Texkywmneno TB1.TP1 |Kog HC AYTB1TP102.02.16 12
t=--- ©°C -

Kop HC

V=3.235M3 @4—
Go=3.654M3/u M=2.1237

MpocmoTp TekyLwmux napameTpoB lMpocmoTp apXuBHbLIX NapameTpoB

Puc. 3.7 — Mpumep nHamnkaumm koga HC

|I'Ipumeqa|-me Koabl HC B meHio «MTOIMM» He oTobpaxatoTcs. |

MepeyeHb KOOOB HELWTAaTHbIX CUTYaLUNA:

«<» — 3HaYeHNe napameTpa MeHbLUE MUHUMYMA;

«>» — 3HayeHVe napameTpa Gonblle MakCMMyMa;

«I» — oTcyTCTBYeT HanpsikeHue nuTamwen ceTu, ODOpbIB NWHUM CBSI3U WK
HeWCNpaBHOCTb pPacxofoMepau);

«#» — BenuuuHa gucGanaHca macc npesbillaeT 4oNyCTUMbIN Npeaen?.

Mpumeyanuns 1. KoHTponb o6pbiBa NMHUM CBA3U UMW HEMCMIPABHOCTM pacxogomepa
BO3MOXHbI TOMbKO NP NpUMeHeHnn pacxogomepos Nutepdnoy PC.
2. HC no ancbanaHcy macc otobpaxkaeTcs Tonbko B MeHo «APXVB»
ana napametpa dM.
34.1 Konmposnb mekywezo pacxoda
Mpu ycTaHoBke Tvna BogocyeT4mka «MexaH.» 1 NpeBbILeHUN BXOAHOW YacToThbl OT
pacxogomepa BenuunHbl B 2 'y, (bonee Bbicokasi YactoTa npuHMMaeTcs 3a Apebear
KOHTaKTOB repkoHa), popmupyetcsa kog HC «>» 1 Ha MHAMKATOP BbIBOAWUTCS 3HAYeHne
pacxofa, cooTBeTCTBYyOLWEee YacToTe 2 1.

Mpwn ycTaHOBKe pexrMa KOHTPOSS CETEBOro NUTaHus (pabotocnocobHoCTH)
pacxogomepoB (KoHTp. BC#HeT) 1 He nogkntoyeHHOM curHane koHTpons (bonee
noapo6Ho cM. n. 3.4.8), Ha NHAMKATOP BLIBOAUTCA (hakTMYecKkoe 3HaYeHre pacxoaa u
oTobpaxaeTcs kog HC «!» (oTcytctByeT nutaHne BC).

3.4.2 Konmponbs memnepamypsbi

KoHTponupyloTcs uaMepeHHble Tekyliue 3HavyeHusi TemrnepaTyp Ha COOTBETCTBME
ananasoHy. Ecnu 3Ha4eHne TemMnepaTypbl BbIXOOUT 3a yKa3aHHbII7I AnanasoH, TO B apxunee
dukcupyetes kog HC «<» unm «>» 1 Ha UHONKaATOpe OTOOpaXaeTCcsa «— —— ».

Pacuer wmaccbl n 9Heprum no TpybonpoBogam Tp1+Tp3 npu Hanuuum HC
onpegenserca  3HayeHMeM HacTpoeyHoro napameTpa «KowTp.t». BapuaHTbl
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npeacraBneHns MHpopMauumn o0 TEKYLLIMX N apXMBHBIX AaHHbIX NpeacTaBneHbl B Tabnuue
4.

Tabnuua 4.
nanasoH Tekywume Apxus
MapameTp A KoHTp.t Y p
KOHTPOJIA 3HavyeHne | Kog HC |3HaueHue Kog HC
t1,12,t3 CueT.0TM™M. - «<» UMM «>»] ———— | «<» UK «>»
0++180°C
C nogcr. ——— | «<» unm «>» tO1+t03 | «<» nnm «>»
tx 0++180°C X ——— |«<»unm«>» txpgor. | «<» nnm «>»
tHB -50++130 °C X - «<» UMN «>» ———— [ «<» unm «>»
MpumeyaHve: X — nboe 3HaveHne

3.43 KoHnmponb pasHocmu memnepamyp

KoHTponupyeTca pasHocTe TemnepaTyp dt=(t1-t2). Ecnu 3HauyeHue pasHoCTU
TemnepaTtyp MeHblle, YeM JonycTumas BenuymHa dtmin=2°C, To Ha uHauKaTope u B
apxuBe dukcmpyetcs kog HC «<».

PacyeTt aHeprun no TB npu Hannunm HC onpepenseTcs 3Ha4YeHWeM HacTPOEeYHOro
napametpa «KonTp.dt». BapnaHTbl npeactaBneHns nHopmauum o TEKYLLMX N apXUBHbIX
[OaHHbIX NpeAcTaBneHsbl B Tabnuue 5. Tabnuua 5.

Ownana3soH Tekywme Apxus
Mapametp KOHTpOnA KowTp.dt 3HauveHne | Kog HC |3Hauenwue Kog HC
Be3 noacT. |®akTuy. dt «<» daktny. dt «<»
dt dt < dtmin °C| C noacrT. dtmin «<» dtmin «<»
CyeT.0TM - «<» - «<»

3.4.4 Konmponb OaesneHusi KOHTPONMMPYIOTCA M3MEPEHHblE 3HAYEHUS AaBIEeHWN
P1...P3. Ecnn 3HaveHus BbIxogdaT 3a gnanasoH —0,01-Ps < P < 1,01-PB, T0 B apxuBe
dukcupyetest kog HC «<» mnu «>», a Ha MHOMKATOP BbIBOOMTCS COOOLLEHNE «— — —».
PacyeTr maccbl M 3HeprMn OCYLIECTBNSAETCA MO [OrOBOPHOMY 3HAYEHUIO OaBreHUs
(Poor1+Pgor3).

3.4.5 Konmposib «4acoeozo menna» [lpu pacuyeTe 4acoBoro Tenna MoryT
BO3HWKHYTb CUTyauuW, KOraa MosflyYyeHHbl pes3ynbTaT WM OOHO M3 CrnaraemMbiX B
pacyeTHol hopmyne CTaHOBUTCS OTpULIATENbHbIM.

TB7 B 3aBUCUMOCTM OT 3Ha4deHus napametpa «KoHTP.Q», KOHTpONMMpPYeT AaHHyo
CUTYaLMIO N KOPPEKTUPYET pe3ynbTaT BbIMUCTIEHWIA.

BapuaHTbl nNpeactaBneHns MHOPMauMM B apxvMBax B 3aBUCUMOCTU OT 3HAYeHUSA
napameTpa «KoHTp.Q» npeacraeneHbl B Tabnuue 6. Tabnuua 6.

KoHTp.Q 3HauyeHune B apxuBe Kog HC
HeT dakTnyeckoe 3HaueHne Q12 n Qr HeT
Be3 noAacr. dakTnyeckoe 3HayeHne Q12 n Qr «<»
OTkOppekTMpoBaHHoe 3HaveHne Q12 n Qr. «<»
C noacraH. (OTpuuaTenbHbIM pedynbTaTtam npucBanBaeTcs
3HayeHue 0)
CyeT OoTM. -——= «<»
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3.4.6 KoHmponb yacoeozo o6bema

KoHTponupyeTcs nsmepeHHoe 3HayeHne obbema no kaxaomy us Tpybonposodos Ha
4acoeoM UHMepsasie, Ha npeameT BbiIXOAa 3a YCTaHOBMNEHHble npedenbl (Vmin u
Vmax). B 3aBucumocT OT 3HaveHuss napameTpa «KOHTp.V» (KOHTpOnb 4acosoro
06bema) n Bbl6paHHOFO pexnmMma KOHTpOoNA Hann4na ceTteBoro NMTaHUA akTUBU3NPYHOTCA
pa3nuyHble HC no o6bemy 1 paccunTaHHoOW macce.

BapuaHTbl npeactaBneHus MHOpMauMM B apxvBax B 3aBUCUMOCTU OT 3HaYeHUS
napameTpa «KoHTp.V» npeacraeBneHbl B Tabnuue 7. Tabnuua 7.

KoHTp.V Vpakt=0 0<VdpakT<Vmin Vdpakr>Vmax
3Ha4veHue | Kog HC | 3Hadvenne | Kog HC | 3Hauyenne | Kog HC
Het 0 HeT Vpakr HeT Vpakt HeT
Be3 noacr. 0 «<» Vpakr «<» Vpakt «>»
C nopacr. 0 «<» Vmin «<» Vpor «S>»
C nogcT. n KoHTp.U V 0 «<» Vmin «<» Vpoor «>»
CyeT oTMeHeH 2 0 «<» VpakT «<» Vpakt «>»
D Mpw nponagaHyn ceTeBoro NUTaHNs B apxXvB 3anucbiBaeTCa 3HaYeHne JOroBOPHOrO

obvema (Voor) u kog HC «I». Mpu gpyrux 3HaveHusax «KoHTp.V» B apxuse dukenpyetcs kog HC
«I», a 3HaveHne YacoBoro o6bema 3amMmeHseTcs Npovepkamu.

2 PacuyeT macchl 1 3Heprum ocTaHaBnmBaeTcsl, B apxuse cukempyetcs kog HC «I».
3HayeHne YacoBoro obbema paBHO CbaKTVI\—IeCKOMy 3Ha4YeHuto.
3.4.7 KoHmponb pa3zHocmu 4acoebix Mmacc (QucbanaHc macc)

KoHTponb pasHocTh YacoBblx Macc npumeHsietcss TOJIBKO ans cxem namepenuii, B
koTopbix napameTp dM paccunTtbiBaeTcsa no pasHoct dM=(M1-M2) (CU=1, 2, 4 n 6).

KoHTponb HebamaHca macc npou3BoAMTCA B KOHLE 4Yaca. AMroputm Koppekuun
3HavyeHun M1 n M2 3aBucuMT OT BblOpaHHOro 3HaveHuss napameTtpa «KoHTp.dM».
Honyctnmas BenuumHa HebGanaHca macc 3agaetca napametpom dMmax. Pabota TB7
npu pas3nnyHbIX 3HaveHnax napameTpa «KoHTp.dM» npounniocTpmpoBaHa Ha puc. 3.8.

MpumeyaHne Koppekumm noaBepraoTcs TONbKO apxuBHble 3HavyeHns M1 n M2.

3HayeHusa obbemoB V1 n V2 3aHocaTcs B apxvB 6€3 KOPPeKTUPOBKMU.

KoHTp.dM = Het KoHTponsi HeGanaHca HeT. B apxuB 3anucbiBalOTCA M3MEPEHHble
3HauyeHns M1 n M2. Kog HC He dopmupyeTcs.

KoHtp.dM = Be3 noact.1. Tonmbko dukcmpyetca npesbiweHne (kog HC  «#»)

oTpuuaTenb-

HOW pa3HOCTM Macc Haf BenuynHow HebanaHca. B apxvB 3anncbiBaloTCcst USMEPEHHbIE
3HayeHnss M1 n M2.

KoHTp.dM = Be3 noacTt.2. Tonbko cdukcupyetcs (kog HC «#») npeBblieHne pasHoCcTn
Macc no MOAyn Hag BenuymnHon HebGanaHca. B apxvB 3anucbiBaloTC U3MEPEHHbIE
3HaveHus M1 n M2.

KoHtp.dM = C noact.1 [llpn npeBbllleHUN oOTpuuaTenbHOW pasHOCTM MacCc Hapa
BennunHoM HebamnaHca dukcupyetcss kog HC «#» 1 B apxvB 3anucbiBatoTCs



Tennosbluncnutens TB7 PykoBoacTBO Mo aKcnnyaTauum c.28

n3MepeHHble 3HaveHuss M1 n M2. Ecnu pasHOCTb MacCc HaxoAuTCst B Auanas3oHe —
HB<dM<0, TO apxvMBHble 3HauYeHUs 3aMEHATCSA Ha CcpedHee 3HadveHue
M1=M2=0,5-(M1+M2).

KoHTp.dM = C nogcT.2. Ecnu pasHocTb Macc HaxoauTtes B gvanasoHe — Hb<dM<+HB,
TO apxvBHble 3HavyeHua M1 u M2 3ameHalOTCA Ha cpegHee 3HaYeHue
M1=M2=0,5-(M1+M2). B npotusHom cnyyae cukcupyetca kog HC «#» n B apxus
3anu1cbIBalOTCA N3MepeHHble 3HadeHns M1 n M2.

Koutp.dM '?E’ ? H?B dM=M1_M2= Pe#ﬁ#i:‘éryé’&‘;'“
Her M uamep., koaa HC Het NioBasi
Be3 nogcet.1|M vamep.+ kop HC «#» M uamep OtkpbiTas
Be3 noacT.2|M uamep.+ kog HC «#»! M namep. iM usamep.+ kog HC «#» 3akpbiTan

C noact.1 |M mamep.+ kog HC «# »{ef ot CIERTETTNT TS M uamep. OtkpbiTan
C noacT.2 |Muamep.+ ko HC «#» CpeaHee 3HaueHue M uamep.+ kog HC «#» 3akpbiTan

Pwuc. 3.8 — dopmmpoBaHue apxvea B 3aBMCMMOCTY OT napameTtpa KoHtp.dM

3.4.8 Kommponb cemeeo2o numaHuss unu pabomocnocobHocmu BC
BblymMcnmTenb No3BONAET KOHTPONUPOBATL HANM4YMe CETEBONO NUTaHNS Ha pacxogomepax
nnu nHameMAayansHyo pabotocnocobHocTb pacxogomepoB «[utepdnoy PCy», Bkntoyas
KOHTPOINb LENOCTHOCTN NINHUN CBA3N.

Cnocob6 koHTponsi BbIbupaeTcs yctaHoBkow napameTpa « KoHTp. BC» no kaxxgomy us
TpybonpoBogoB TennoBoro BeoAa. WCTOYHMK curHana KOHTpons 3agaeTtcs BbIGOpoM
napameTpa «AOrM. UMMN. BXOO-Ucnonb3s.».

Tabnuua 8 BapunaHTbl UICTOYHWKOB CUrHANAE KOHTPONSA B 3aBUCUMOCTW OT HACTPOWKA

Kontp. BC Hor. -BXQ, Het KoHTp. ceTn CurHanCHeT umn.-us

14
VICITUI B SUBL.

HeT HeTROATpOITH HeT ROATPOITT HET ROATPOITH
CeTb o0OL. PWR X12:1,2 PWR
Uupuenp.«PC» X7...X9 X7...X9 X7...X9

MpumevaHns

1. Tlpw ucnonb3oBaHUK ANst KOHTPOMNs NUTaHWs pasbema X12 cnegyeTt nogatb Ha
KoHTakTbl 1 1 2 (puc. 4.5) HanpsbxkeHne oT 10 go 16 B ¢ ogHoro u3 6nokoB nuTaHus
pacxogomepoB. [1aHHbIi cnocob pekoMeHOyeTcs NMPUMEHATb B Criyvyae MoaKIioYeHust
6roka NMTaHUs BbIYMCIIMTENS U PaCXO4OMEPOB K pa3HbIM hasam unvM asTomartam.

2. KoHTponb nutaHus 4epes pasbeM PWR (CM. puc. 2.2) BO3MOXEH Npu Hannium
BHELLHero 6rnoka nuTaHus Beluucnutens. [JaHHbIi cnocob KOHTPOns pekoMeHayeTcs npu
NOAKIIOYEHUN BbIYMCIIMTENS N PACXOAOMEPOB K OAHOMY aBToMaTy.
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3.  WHauBupyanbHbIi KOHTPONb pPabOTOCMOCOGHOCTM pPacXOoAOMEPOB, BKHOYas
KOHTPOSb LIEMOCTHOCTU JIMHUM CBSI3M BO3MOXEH TOMbKO MpU COBMECTHOW pabGoTe C
pacxogomepamu «Mutepdnoy-PC». Mpu 3TOM BbIXO4 pacxogoMepa [LOJHKEH UMETb
pexumMm « MHBepPCHLIN».

Mpn oTCyTCTBMM ceTeBOro muTaHus (BbIxode U3 CTPOsi pacxogomepa wnm obpbise
NHUK CBA3N) hopMupyeTcs Koa anarHoctupyemown cutyauum HC «I» no o6vemy n macce
no Tpybonposodam, AN KOTOPbIX YCTAHOBIEH PEXUM KOHTPOIS.

HanbHenwnin pacyeT macc, NnoTpebrneHHoN SHeprn 1 apxMBMpoBaHWe napameTpoB
BbINOMHSETCA B 3aBMCMMOCTM OT 3HaveHusa napametpa «KoHTp.V» (cm. n. 3.4.6). HC no

OTKIMIOYEHNIO NUTaHWsA hopMmnpyeTcs Npu MponagaHus KOHTPOIbHOTO HarnpshKeHWs Ha
BPEMS HE MEHEE 2 MUH.

3.5 CepBucHbIe hyHKLUN

MeHto «CepBuC» npegHasHa4eHo Ans:

. npocmoTpa nHpopmaumm o npubope (Cepsruc—MHdopmaumsa o npubope);

. HacTpPOMKM  KOMMYHMKaUMOHHbIX noptoB  Com1 u  Com2 (CepBuc—

KommyHukauun);

. KOHTpONS 3Ha4YeHnsi BXoaHbIx curHanos (CepBuc—Hanagka);

. cbpoca coaepkMmoro apxmsa u UToroebix napameTpoB (Cepsuc-Copoc apxmBa);

. nepesoaa BbluMcnuTens B pexum nosepku (Cepsuc—Ilosepka);

. nepekntoyeHns aktmeHon B[ (Cepsuc—AkTuHas b);

. npocmoTpa CTaTUCTUKM no 3HepronoTpedneHmno (CepBuc—

OHepronoTpebneHne); ¢ nNpocMoTpa annapaTtHbix HewcnpasHocTen (Cepsuc—Annm.

HenCcnpaBHOCTW); * KOHTPONS HanpsikeHus 6atapeun (Cepsuc—Hanp. 6aTtapen).

Ons Bxoga B MeHio «CepBuUC» crnefyeT paspelluTb CEpPBUCHbIA YPOBEHb MEHIO,
yaepxuBas He meHee 8 ¢ knasuwy MEHIO.

3.5.1 MUHpopmayus o npubope

Mpun Bxode B AaHHBIN MYHKT Ha 3aKpaHe oTobpaxarTcs cBeaeHns o npubope.

Mogens BHYNCANTENS P TB7-04.1
ANNapaTHas BepCUs wmp AB 3.0 N8B 1.0 jemm MpOrpaMmMHas sepcus
3apoackon Homep wmp| N 15-123456 KCK=EBO3 |emm KOHTPONbHAA CyMMa Kanubposox
KontponsHas cymma MO wep| KCMO=DS52E, KCH=7478 |em= KOHTPONBHAA CyMM3 HACTPOLK

Pwuc. 3.9 — Mndopmaumsa o npubope

3.5.2 KommyHukayuu
Moppasgen npegHasHayeH Ans HacTporkn Com-nopToB.

CkopocTb 06MeHa BbibnpaeTca B guanasoHe 1200...115200 kbut/c. JocTynHbI
npotokonkl: Modbus RTU, Modbus ASII, PPP.

Mpumeyanune MNopt Com1 cooTBeTCTBYET MHTEpdency RS232, Com2 —
Ethernet/RS485.
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MHOOPMAHHN O NPUBOPE

HANNALQKA
IHEPIOMOTPEB/EHHE

[Com1] Cxopocrs: 9600 D T
om porokon: Modbus RTU 9600

®®

>Modbus RTU
Modbus ASCII
PPP

Cropocrs: 9600
lMporokon: Modbus RTU

Puc. 3.10 — Hactpoiika Com-nopToB

MpumeyaHue MakcrmarnbHasa ckopocTb 0OMeHa no uHtepdericy RS232 npu pabote ot
OaTtapeun He 6onee 9600 kK6uT/C.

3.5.3 Hanadka

B paHHOM NyHKTE OTO6pa)KaIOTCﬂ 3Ha4YeHna BXOAHbIX CUrHanoB NO KaXaomy u3
KaHasnos.

Homep Kangna 3H'BHEHVIE napameTpa

[ I1=12,0 MA (1904)

ToK mp { oo oo

I5=10,0 MA (1203)
[ R1=129,230 Om (1234)

ConpoTusnerue wep{ weees

R6=129,230 Om (1234)

<= Kopn ALIN

[ F1=1,275Ty N=123
Yactota mep{ . ... == KONUYECTBO MMNYNLCOE
F7=0,275Ty N=023

Puc. 3.11 — 3HauyeHuns BXogHbIX cUrHanos

[Mpumeyanmne 3HaueHmre YacToTbl F7 COOTBETCTBYET [OM. MMYNILCHOMY BXOAY.

3.5.4 C6poc apxuea
Onga BbinonHeHns onepauun CBPOC APXUBA Heobxoanmo:

* paspewnTb AOCTYN K HAacTpPOEYHbIM MapameTpaM, HaKaB KpaTKOBPEMEHHO Ha
KHOMKyY AgocTtyna (cm. puc. 2.2);

*  NepenTn Ha CEPBUCHbIN ypo&fij MEHLIO, yaepxuBas He meHee 8 ¢ knasuwy MEHIO

W C NOMOLLbIO KraBuLL nm bibpatb 1 BovTu (Haxatmem BBO[) B
pasgen CEP@IC—C@OC APXUBA;
s Knaeuwamu unm noaTeepanTe HeobxogumocTb cbpoca «pa» M
HaxaTb knasuwy BBO[L. [Ans oTkas IFERATL «HeT».
HANAOKA
3HEP£OI10TPEEJ1EH|‘IE > Her @

Buifop
ASHCTBMA

[Axrvm. BA: EJ'.'|11 — @

Bo3spart 6e3
M3MEHMS

Puc. 3.12 — Cbpoc apxuBa

MpumeyaHue Onepaumnss «KCBPOC APXUBA» 06HyNsieT TONbKO COAEPKUMOE apxmBa
W UTOrOBblE AaHHbIE.

HacTtpoiku n cogepXmMmoe apxmBoB COObITUI HE N3MEHSAOTCSA!
MHdopmaums o pakte cbpoca apxmBoB PUKCUPYETCS B apXmBe COObITUNA.

3.5.5 [losepka [na nepeBofja BbIMUCIUTENA B PEXUM
NMOBEPKA Heobxoaumo:
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* paspewuTb AOCTYN K HAcTPOEYHbIM napameTpaM, HaKae KpaTKOBPEMEHHO Ha
KHOMKY AocTtyna (cm. puc. 2.2);

@ VIJ'IVI@

« KnaBuwiamu @ mnn @ noaTBepanTb HeobxoaAnmMocTb c6poca «Aa» N HaXxaTb

knasnwy BBOA. [ «HeT”-
Tun Garapen: AA Tun 6atapen: AA

YCK. pexxum: Boikn YCK. peXxum: Beikn
Nosepxa: Bin
WHOOPMALIUA O = WHO®OPMALIUS O NPUBOPE

- Boikn MoareepxaeHne
Boaspar 6ea (‘D cexuMa nosepKi Oukcauma
n3MeHns M3MEHHUK

* MepenTu Ha CePBUCHBIN YPOBEHb MEHIO, YAEpXMBas He MeHee 8 ¢ knasuwy MEHIO

1 C NOMOLLIbIO KnasuLL BbibpaTe M BoWTu (Haxkatmem BBOQM) B pasgen
CEPBUC-NOBEPKA;

Puc. 3.13 — BkntoyeHue pexvmMa noBepKku

[Mocne BKNOYEHUs pexmma NoBepKu:

— B BbIYUCIUTEND 3arpyxaeTcs nosepoyvHas 6asa AaHHbIX; —

yctaHaBnusaetcs BpemMs xx:58:00.

®aKT HaxoXOEHUS BbIMUCIUTENS B pPeXmMMe MOBEPKM NOATBEPXKAAETCH MUratoLmnm
cumBoriom «[M» B mpaBom BepxHEM yriy aKpaHa.

02.02.16 11:CL:HUY
APXWBbI

WNHoMKaums pexnme
nosepKu

Puc. 3.14 — Nngukauusa pexunma nosepkun Mo okoHYaHU NoBEPKU
BblYMCNINTENS HEO6XOAMMO OTKIMHYNTL OAHHBIN pexum. [NocneaoBaTenbHOCTL AEACTBUN
aHanorn4yHa BKIOYEHMIO NOBEPKMU.

Mpu BbIXOAE U3 NOBEPKN coaepxumMoe Tekylen Bl BocctaHasnueaeTcs.

BHMUMAHMUE! NMocne okoH4YaHns NoBepKM HEOBXOAMMO YyCTaHOBUTL AaTy U BPEMS U
coenats CBPOC APXUBA.

MpumeyaHue MNpu NoBepke B aBTOMATUYECKOM PEXMME NEPEBOA BbIYUCTIMTENS B pe-
XXMM MOBEPKU 1 BO3BPAT M3 HETO, a Takke yCTaHOBKa BPEMEHU 1 cOpoc
apxmea npoussogatca ABTOMATUYECKHW.

MHdopmaums o dhakte NnoBepku huKcupyeTcsi B apxvBe COObITUI.

3.5.6 AxkmueHas B[]

[MNogpasgen npefHasHavyeH Ang cMeHbl akTueHon B[,



Tennosbluncnutens TB7 PykoBoacTBO Mo aKcnnyaTauum c. 32

SHEPIrOonOTPEBNEHUE BBEJMUTE NAPO/b 3HEPIrOnNOTPEB/IEHUE
CBPOC APMBA 1111 CBPOC API‘IBA
Kl'n. BA: AA riE lAkTue. 6A: 612

wnn 6arapen:

4 usmeHnv | Tun 6aTtapen: AA
BO1 f BoiGop BBOR nepzxnmweuue BA ﬂnnfxrmouue BA
: ATWENON Bi "C naponem" "C poctynom”
Boaspar 6e3 @ éﬁlg ‘ KTMeHo# 6/ B80A) dukcaunn

3MEHY
MBI U3MEHMIA

Puc. 3.15 — CmeHa aktuBHoM B[]

MpumeyaHue NameHeHue Tekywen B[] ¢ knaBMaTypbl BO3MOXHO Mpu ycrnosusx: 1.
Mcnonb3sosaHne B2 paspewero (YMPABNEHUE BA2-
Ucnonb3oBaHue B2-[a).

2. BapaH cnocob nepekntoyeHns b1 «Bpy4Hyro».

3. PaspeweHna cmena B[] c knaBuaTtypsbl (C naponem vunu C goctynom).

4. CxeMbl namepenuii B TB1 n TB2 B[12 He paBHbI Hynto0.

Mpumeyanune MNaponb No ymonyanuio 11111,
YTeps napons npuBeaeT K HEBO3MOXHOCTU ero BOCCTaHOBIIEHUA
6e3 ob6palleHusi K NPOU3BOAUTENIO.

MHdopmaumsa o dakte cmeHbl Bl hukcnpyetcs B apxvse nameHennsa BM.

3.5.7 SHepzonompebneHue Moppasnen npegHasHadeH Ans BbiBoAa CrpaBOYHON
UHdoOpMaLUUM O BpeMeHU paboTbl BbIMUCNUTENS B pexumax, BAUAIOLUX Ha pecypc
6artapewu:

. Hapab. 6e3 Bl — paboTa Beluncnutens ot 6atapen (6e3 BHewHero

nUTaHus);

. Pacuer. pec. 6aTt. — pacyeTHOe Bpems ncyepnaHusa pecypca 6arapew; ¢

Hapab. gucnnes — gnutenbHocTb paboThkl gucnnes; ¢ Hapab.no

ceTn — paboTa no uHTepdgency.

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

Puc. 3.16 — NHdopmauus o paboTe Bbluncnutens

4 MoproTroBka K akcnnyaTauuu

4.1 PacnakoBka

Mocne pacnakosku TB7 nomeLLaloT B Cyxoe oTannMBaemoe nomelleHne Ha 24 yaca.

4.2 MecTo yCTaHOBKU U KpenrneHue

Mpu BbIOOPE MecCTa yCTaHOBKM criegyeT yuuTbiBaTb, YTO JOMyCTUMbIMU Ans TB7
ABnsloTCs pabouve ycnoBusi cornacHo nyHkty 1.2.4. Hanbonee 6naronpuatHas
Temnepartypa okpyxatwuiero Bosgyxa ot 15 go 25 °C. B nomelieHun HegomnycTumo
Hanuyve napoB KWUCIOT, LUenoyeln, Nnpumecel aMmuaka, CEepHUCTbIX U APYrMX rasos,
BbI3bIBaIOLLMX KOPPO3MIO, @ Takke He4onycTMMa KoHAeHcaums Bnaru.
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MecTo ycTaHOBKM He [OMKHO pacronaratbCA BOGNM3M cuMoBbIX Kabenewn,
3MEeKTPOLIMTOB, CBApPOYHbLIX annapatoB W T.n., uWHadye TB7 cnegyeT 3awututh
3a3eMIeHHbIM MeTanIM4yeckum Kopobom.

KpenneHue ocHoBaHus kopryca NpoM3BOAUTCS BUHTaAMM B 4-X TOYKaX COrNacHoO puc.
4.1 (NpN CHATOW KpbILLKE MOHTaXHOro otceka) unm Ha DIN-peliky.

194

T T T T =
U
i 2
|
==
—
: [} J
r LSy |:]
. j.‘_:
. 185 .

Puc. 4.1 — Cxema kpennenus kopnyca TB7

4.3 Mopgkno4vyeHne BHELLUHUX Lienen
4.3.1 O6uwue mpeboeaHusi

BHUMAHUE! 3AMPELLAETCA NPUMEHEHWE OATHNKOB, BbIXO[ KOTOPbLIX
CBA3AH 3NEKTPUYECKW C KOPIMYCOM (3EMJIEN)!

OnameTp kabensi, nponyckaemMoro 4Yepes3 kabenbHbld BBOA, OOMMKEH ObiTb 3—5 MM.
CeueHune NpoBOAHUKOB, NOAKMIOYAaEMbIX K pasbeMaM, A0MKHO BbiTh 0,12—-0,5 Mm2.

Ecnu B pagnyce go 10 meTtpoB oT TB7 1 nepBUYHbIX 4aT4YMKOB OTCYTCTBYIOT CUINOBLIE
NPOBOOHVKN C MHAOYKTUBHOW Harpyskown 6oree 1 A (TpaHcdopmaTtopbl, CBapOYHble
annapartbl, ABUraTenu) U NpoYme UCTOYHUKM 3NIEKTPOMArHUTHBIX MOMEX, TO NIMHUN CBA3N
C JaTyMKkamu [OMNyCKaeTcs NpoKnaablBaTb HE3KPAHNPOBaAHHBLIMK kabensmu.

Mpn Hanuuun BbllENepeYUCIEHHbIX UCTOYHMKOB 3MEKTPOMAarHUTHbLIX MOMEX NUHUN
CBSI3W C AaTyuMKamu PEKOMEHOYeTCsl BbIMOMHATb 3KPaHUPOBaHHbIMU KaGensmu nubo
npoknagbiBaTh B MeTannuyecknx Tpybax unv metannopykasax. [pu 3ToM 4nst npoknagku
CUIHarbHbIX IMHUIA MOXHO NMPUMEHUTL 06LLMIA Kabenb.

OKpaHbl kabenen OOMKHbI ObITb 3MEKTPUYECKM COEAMHEHbI MeXay cobon (TOMbKO B
OfiHOWM TOouYke) u obwwmm nposoaom npubopa. [ns 3Toi Lenu ncnonb3oBaTtb KOHTaKThbl 1
unu 4 pasbemoB X7, X8, X9.

3anpelyaeTcs NPUCOeOMHEHUE 3KPaHOB K JOObIM MOCTOPOHHUM LIEMsAM, BKIOYas
3asemneHuss U 3aHyneHus. CrneayeT npuUMeHATb kKaGenu, uMerowme U3OAALMIO
nosepx 3KpaHa. BHellHue ycTpoiicTBa (MOAEM, KOMMbIOTEP), MOAKMoYaemble Mo
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nHTepdericy RS232 fomkHbI UMETb 3aLlUTY OT MMMYSbCHBIX NEePEHaNPSHKEHNA U MOMEX
(rpo3o3awnTy) c NOACOEANHEHNEM K NVHNM 3aLLUTHOTO 3a3EMIIEHUSI.

3awwmTHoe 3a3emneHne TB7 oT nopaxeHns anekTpuYEecknMm TOKOM He TpebyeTcs.
4.3.2 [lodknroyeHue mepmonpeobpasosameneli conpomuesieHuss (TC) TC
nogknioyaetca 4-x XunbHbiM kabenem pgnvHon o 500 M npu  ycnoBuu, 4TO

COMPOTMBIEHME KaXaoW Xunbl kabenst He npesbiwaeT 100 Om.

BapuaHTbl noaknoyeHus TC B 3aBUCUMOCTW OT UCMOSIHEHUS NOKa3aHbl Ha puc. 4.2.

Kont| Llens
® 4 |

©3| U
®2| U
© 1 |
KoHt| Llens
© 4
o 3
S 2

TB7

X1,X2,X3,
X4,X5,X6

w
N
IS

4 BhiBOAA

TB7

X1,X2,X3,
X4,X5,X6

1 2 4

—lclcl—

3 BblRCAA

KoHT| Llens KouT|Llens
® 4 |

87 31 U

0 21 U

1 |

BapwvaHTbl ucnonneHus TC

TB7

X1,X2,X3,
X4,X5,X6
X1,X2,X3,
X4,X5,X6

—lclc|—

a) MNogknioyeHne TC no 4-npoBoaHON Cxeme 6) MogkntoyeHue 2-x npoBogHbIX TC
Puc. 4.2 - BapuaHTbl nogkntodeHmsa TC JonyckaeTca nogkntoyeHne ogHoro TC Ha

HECKOJ1bKO KaHanoB n3aMepeHna temnepaTtypbl TENI0OBbIYUCIINTENA.

MpumeyaHue Cxema nogkntoveHns Ha puc. 4.2. 6 oTHocuTca Tonbko Kk TC ¢
HepasbeMHbIM ABYXMPOBOAHbLIM Kabenem.

BHUMAHMUE! HapawmBaHue Hepa3beMHOro AByxnpoBoaHoro kabens He gonyckaeTcs
!

4.3.3 MoodknovyeHue uMnynbCHbIX dam4ukoe (8odoc4Yemyukos) VIMMNynbCHble
OaTyvKy NOAKMNYATCH 2-X XWUMbHbIM kabenem anuHon go 500 m. K nmnynscHomy Bxoay
TB7 mMoryT noaknoyaTbCa YCTPOUCTBA C NUTAHMEM WX BbixO4a OT TENNOBbIMMCAUTENS
(maccuBHbIN TMN) UNKM OT COBCTBEHHOTO UCTOYHMKA (aKTUBHBIA TUM).

Ons nutanmna YJIbTPA3BYKOBbIX PACXOOOMEPOB BE3 COBCTBEHHOIO
UCTOYHUKA TIMTAHNA Ha BxogHbix pasbemax X7, X8 u X9 npeaycMoTpeH
cneumanbHbin koHTakT +U. Cxema nogknoveHrs Y3 pacxogoMepoB nprBeaeHa Ha puc.
4.3.
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X7, X8, X9

U KoHT Lleny|
06w 4 |O6w

oy e 3 |wU
@ Bbix 2 |Bx1
o6 1 06w

Puc. 4.3 MoakntoyeHne Y3 cHETYMKOB C MUTAHUEM OT TEMMOBBLIYUCTIUTENS

MpumeyvaHume lNpu nogknoveHMmn YyNbTPa3BYKOBbIX paCcXo4oMepOB K BblYUCIUTENIO C

aBTOHOMHbIM NMUTaHMeM ncnosb3oBaTb 6aTapero nutaHng Tuna D !

4.3.4  ModknryeHue Oamyukoe OaeJsieHus!
[aTtunkn paBneHus MOAKMYaeTcs 2-X XWUnbHbiM  Kabenem anuHon go 500.

PeKOMeH,D,YEMaH CcxeMa NoaKnyYeHna gaTt4ynkoB OaBlieHUA:

Tp1 TB1 | Kont | Uens
P ® 2 Bx1 | e
T2TB1  —»® 1 | 06w |>
>—-®——+|04 Bx2 |2
Tp3TB1 ¢—»0® 3 | 06w |>
P —t+—o2 | B |-
To1TTB2 ¢—»® 1 | O6w|>
P ——04 | Bt |-
Tp27B2 $—»®3 [ 0pw|>
2208y 1N Bnox +—<>—®——>|®4 Bx2 | o
—® nUTaHNA _ >0 3 06w | >

Puc. 4.4 — lNpumep NogKoYeHNs 4aTYMKOB AaBreHUs
[ns nuTaHus oByxnpoBoaHbIX M paspeluaeTcs npuMeHeHne ogHoro 6roka nuTaHus.

BHUMAHUE! 1. AnNA NUTAHUA JATYMKOB OABNEHVMA HEOBXOAMMO
MCIOJIb3OBATb BHELWUHME TPAHC®OPMATOPHBLIE BJTOKUA
MATAHUA! 2. 3ANAPAJTNENMBAHME KAHANIOB W3MEPEHUA
OABNEHVA HE AONYCKAETCA!

I'IpumeanMe I'Ip|/| Mcnonb3oBaHUKM He Gornee OBYX 0ATYUKOB OaBleHuA pa3pellaeTca
3anuTbiBaTb AaT4MKKU OT Grioka NUTaHUS BbIYMCIIUTENS.

4.3.5 [lopsidok nodknroyeHuUss PasbeMbl AN MOAKMIOYEHUS BHELWIHUX Lenen
Haxo4AaTCs B MOHTaXHOM oTceke TB7. PasmelleHne pasbemMoB U CXeMbl MOAKMYEHUS
[atynkoB npeactasneHbl Ha puc. 4.5. Mpu noctaske TB7 oTBeTHble YacTu pasbemoB
yCTaHOBNEHbI. [opsaoK NOAKMIYEHUS Lienen AaTYNKOB:

» [ponyctuTb kabenu Yepes repMOBBOAbI U pa3genatb Ha AnuHy 8...10 cm.

* 3aumcTuTb NPOBOAHUKM Kabenemn, CKPYyTUTb MHOFOXMWIIbHbIE MPOBOOHVKA WIN
HapeTb kabenbHble HAKOHEYHUKN, BCTaBUTb B FTHE340 COOTBETCTBYIOLLENO pasbema
1 3aKpenuTb BUHTOM.
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Mpumeuanue NEPE[ NPNCOEOMHEHWEM KABENEW K MPUBOPY HEOBXOONMO
YBEAUTLCA B OTCYTCTBUM PASPLIBOB N KOPOTKNX
3AMbIKAHWI MPOBOAHMKOB CXEMbI!

* [lpncoegmHnTb OTBETHbIE YacTM Pa3bEMOB.

Mopenb T1B7-01

B2

KOHTPOMb NUTaHWR
BC (5+15B) nnmn
| Hon. umn. Bxoa

Q
=]
E
| B

X1 X2
I_.[em. I_.|em=

Y E

TB1
—_——c—
SN wR[¥




Tennosbluncnutens TB7

PyKOBO,CI,CTBO no akcnnyartauun

w
~

TB2

TB1

X5
el'lhl e [» | Rl b »
|4 T |a |4 Bx2 |5
U 3 u |3 u 3 Oo6w |4
U |2 u |2 U (2 +H |3
| 1 1 1 | il Bx1 |2
O6w|1|

X7

X1 X2 X3 Uenb »
enb)» | IUens|» | Lenk|» | Bx2 |5
1[4 [ 1|4 O6w|4
U (3 u 3 U |3 W (3
u |2 u |2 U |2 Bx1 |2
[ 1 1 1]

>

[2owaly

KOHTpOﬂb NMAT3HWS|
BC (5+15B) urm
Oon. umn. Bxoa

Mopgenb 787-03

Puc. 451 - Pacnono)eHne pa3beMoB 1 cxema NOAKNHYEeHNA AaTYUKOB
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4.4 BBopg HacTpoe4HbIX NapamMeTpoB

Mepen BBOAOM B  akcnnyaTaumio  HeOOXOAMMO  MPOM3BECTU  HACTPOWKY
TENNOBbLIYNCIIUTENSA HA KOHKPETHYIO KOHUIypaLmio CUCTEMbI TENNOCHabXeHUs.

HacTtponka TennoBblMMCNUTENSA  BbINOMHSAETCA MOMOLWpB  nporpamMmmbl  « TB7
KoHdmrypaTop». MonHyto HacTporKy uUnm M3aMeHeHue HeKOTOPbIX NapameTpoB MOXHO
BbINOMHWUTbL BPYYHYHO Yepe3 CUCTEMY MEHI0 B COOTBETCTBMM C . 3.1.2.

BHUMAHMUE! 3HauyeHnst HACTpoeYHbIX NapaMeTpOB PEKOMEHAYETCS COrnacoBaTh C
Ten-

nocHabxatoLlen opraHMsauunen, npeaBapuTenbHo ochopMuB B BUAE Tabnuupl.

CdpopmMupoBaTh TabnuLy ¢ HAaCTPOEYHLIMY NapaMeTpamn MOXHO B Nporpamme « TB7
KoHdpurypaTop» 6es nogknioueHus K Beluncnutento. [ns aToro Heo6xoammo:

1. BBecTtu B nporpamme HeobxoanMble HAaCTPOEYHblE NapaMeTpsbl.

7 TB7 Kormrypatop =5
®aiin  Bua Hactpoiik nporpammel  Cnipaeka
= CucTema | =
& B OEU-IVIEIprGbH 2|
-
TB2 (e vien) Ch 6, KT3=3, ®PT=0 [>»[cM [cucrema |- [>»[kT3[®PT[012 [ar
% B2 (He vcn) €1 P Vi >»> 0 TBHewen. 0 0 QI2=Mi(h1-h2) HeT
Cepeuc 1 OTkpeiTas 0o 1 Q12=M1(h1-h2)+dM(h2-h. HeT
2 OTkpoitas  |= 0 2 Q12-M2(h1-h2) HeT 2
3 OTKpbITaA 0 3 Q12=M2(h1-h2)+dM(h1-h. HeT
t2 P2 V2 4 OTkpbiTas 1 0 Q12=M2(h1-h2) HeT
5 3ekpbiTaa 11 Qi2=MI(h1-h2)+dM(h2-h. HeT
t3 P3 V3 B 3akpbiTaa 1 2 Q12=M2(h1-h2) HET
L 7 ArkonTaa = 13 012=M2(h1-h2\+dMihi-h | et =
<l i ] [ al ur ]
3agaTb napameTpbl ‘
~YueT t 4 Il tHI
WenonbzosaHue b xa (rp.C): Pxa (MMa): Menonb3osaHue tHe:
~KonTpons napameTpos:
KonTpons t: KonTponb dM: dMmax (0-4%):
KoHTposs dt: dtmin (p.C) KoHTpons O
| 2 (00 |

2. CoxpaHuTb HacTpoWku B dann Ans nocrneayroLlien 3anucu B BblYUCIIUTENb, a
Takke cdopmMmpoBaTb OTYET O HACTPOMKAX.
£ TE7 Konguryparop o ]-E ]

®aiin  Bug Hacrpoiikn nporpammel  Cnpaska

Kondwurypuposauue TB7 Kondburypartop
=-Ba1 & (<]
TB1 (CH=6) YcTaHosuTs cBasb Pasoppare cessb  DcTaHoE
TB2 (He ncn.) = = 5 = =
&1 B2 (e ven) OTKpBITh HACTROMKM M3 charna | CoXpaHnTb HECT POMKA B charn | OTyeT 0 HACTpoMKax
Cepsnc ‘M OUNTETE HECTROVKA M2 mp ITh HECTROVIKW B MRWE0E |
I |
1 Cuctema
2 Cepeuc
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3.  Pacnevartatb ot4eT 0 HacTpoikax. OT4eT O HacTpoWKax MOXHO BIIOXWTb B
NPOEKTHYI0 AoKymeHTaumto. Mpumep oTyeTa 0 HacTporkax (HacTpoedHas B[l) npueeaeH
B npunoxeHun I

lMocne BBOOA HacTpPoOeYHbIX NapaMeTpoB criegyeT BbINoNHUTL onepauuio CBPOC
APXUBA (cm. n. 2.9).

4.5 Anpob6auus ¢pyHKLUMOHMPOBaAHUA

Mocne moHTaxa u BBOoAa 6a3bl AaHHbIX Hago ybeauTeCA B HOPManbHOM
YHKUMOHNPOBaHUM y3na y4deTa. [Ana aToro cnegyeTt nocnefoBaTenibHO BbIBECTU Ha
MHOMKATOP 3Ha4YeHWs TemnepaTyp 1 06beMHbIX pacxodoB. [py COMHEHMAX B peanbHOCTH
NX 3HAYEHWI NocnefoBaTeNbLHO NPOBEPSAIOT: MOHTAX Lienen, HacTpoeYHbIe napamMmeTpbl Ha
COOTBETCTBME NAcnopTy AaTyMKOB M [ATYMKOB Ha COOTBETCTBME WX nacnopty. [pu
Hannuun kopoB HC, cregyeT yCTpaHWTb BbI3BABLUYIO WX MPUYMHY, PYKOBOACTBYSACH
nyHKTOM 5.2.

5 O6cnyxuBaHue npu aKcnnyaTaumm

5.1 Mopsaaok akcnnyatauuu

B npouecce akcnnyaTaumuM B3aumopencTevMe nonb3oBaTtens ¢ TB7 B OCHOBHOM
CBOAWTCHA K CHMTBIBAHWIO TEKYLUMX W apXMBHBIX MOKa3aHWN M BHeWHeMy ocMoTpy. lMpu
HeobxoAMMOCTU TaKkKe NPon3BOANAT:

* CMEHy CXeMbl M3MepeHun (Hanpumep, 3UMHeN Ha MeTHIo 1 HaobopoT) — npu

Hanu4umn opHou 6a3bl AaHHbIX BO1 vnu cmeHy 6a3 gaHHbIX — Npu paboTe ¢ AByMSA

BA. ¢ nogknioyeHve mMogema, KomnbloTepa (B TOM YMCIEe U3MEHEHWE 3Ha4YeHWN

cKkopoCTU 06meHa) — 6e3 CHATUSI NNIOMObI.

C yCTaHOBMEHHOW NEepMOAMYHOCTBIO OAWH pa3 B 4 roga npoBOAAT noBepky. lMpu

CHSITUM C 3KCMNyaTauun Ha NoBepKy HeOBX0AMMO 3aPUKCMPOBaTb apXMBHbBIE NOKA3aHUs,
MOCKOIbKY B pe3ynbTaTe NoBepku oHU ByayT cTepThl M3 namsiT TB7.

5.2 YcTpaHeHue HewTaTHbIX CUTyauumn

TB7 nmeet cuctemy anarHocTvku. [inarHoctuke noaseprarTcs:
* napamMeTpbl cucTtem TennocHabxenns TB1 n TB2;
* annapartHas YacTb TEMSIOBbIYUCIIUTENS;

* HanmMuyue HanpskeHust BO BHELWLHEW anekTpoceTu, nutatowen BC. [Onsa
yctpaHenns HC B cuctemax TB1 v TB2 npoBogAaT mMeponpuaTus Mo npoBepke U
yCTpaHEeHWIo BO3MOXHbIX NPUYMH. B nepByto ovepeab cnenyeTt NpoBEPUTh:

* HageXHOCTb KOHTAKTOB Ha CTOPOHEe AaTtuvka n TB7;
* OO6pblB, KOPOTKOE 3aMblkaHWe WM 3aMblkaHWE Ha 3eMII0 JIMHUU CBA3N; °
CooTBeTCTBUE NOMSAPHOCTM CUrHana.

PekomeHaaumm no yctpaHeruto HC npusegeHsl B Tabnuue.
HC Cnoco6 ycTpaHeHus
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TemnepaTypa BHe
AvanasoHa
namepeHumn

MpoBepuThb:
- CootBeTtcTBUE AaHHbIX nacnopta TC u 3HadyeHus
HacTpoWkn. — LilenocTHOCTb YyBCTBUTENBHOIO 3NeMeHTa.
Conpotusnenne TC npu Temnepatype 6nuskon 20 °C JomkHO
6bITb B npegenax 107— 109 Om ana 100 n Pt100 n 535-545 Om
ansa 50001 n Pt500.

MpaBunbHocTb NnogknoyeHusa TC k TennoBbIYUCINTENIO

(puc. 4.2), obpalyas BHUMaHWE Ha HoMepa koHTakToB B TC 1 TB7.

[aeneHune BHe

MpoBepuTb

AnanasoHa yCTaBOK|

AnanasoHa — OYHKUMOHMpOBaHWe 6rioka NUTaHWS AaTymKa 4aBrneHus.
n3MepeHnn — Hanuuune BbIxogHOro ToKa OT AaTyuka.

MpoBepuTb
O6bem BHe

— OB0OCHOBaHHOCTb 3HaYEeHWU YCTaBOK M NpaBunbHOCTL BUL.
— Hanwnywe curHana ot BC.

OtcyTcTBYHOT
nokasanusa V, M un
Q B apxuBe

MpoeepuTb Hanuure kogos HC no ykasaHHbIM NapameTpam. Mpu
HanM4MM KOJOB YCTPaHUTL MPUYNHBI UX BO3HUKHOBEHNSA

HebanaHc macc
BHE [uanasoHa
yCTaBKM

MpoBepuTb
- [encTBMTENbHO NN HET NOAMUTKN CUCTEMBI
TennocHabxXeHus, a Anst 3aKpbITON CUCTEMbI —
HecaHKLMOHMPOBaHHOro Bogopasbopa.

OB60CHOBAHHOCTb 3HauYeHusi ycTasku dMmax.

Tennosas SHeprna
oTpuuaTtenbHa

MpoBepwuTb, YTO HET NOAMUTKN CUCTEMbI TENNMOCHaBXeHNS 1
Temnepartypa BoAbl B obpaTHOM TpybonpoBoge HUxXe, 4em B
noparoLLem.

MepepbiBbl B
SMEeKTPONUTaHUu
BC (kog HC B
apxuse «!»)

MpoBepuTb

— VimeeTcsl N BO3MOXHOCTb HECAHKLIMOHMPOBAHHOIO OTKITIOYEHUS]
nutanusa BC. [insa ero nckntoyYeHusi NNoMoumpyoT pasbemMHble
coeanHeHunda uene|7| NMUTaHnA, B TOM 4Y1cCne nogknyeHne 6noka
nuTaHus k anektpoceTn. Mpu HeobxogumocTn obecneyeHms
HagexHoro anektponutaHua BC npumenuTs 6nok 6ecnepeboiiHoro
nUTaHWs.

HewncnpasHocTn B

OTnpaBnTb Ha NPeaNpPUATUE—N3rOTOBUTESb.

TB7

6

TpaHcnopTupoBaHue U XpaHeHue

TpaHcnopTnpoBaHue TB7 cnegyeT Npon3BOAMTL TOMBKO B YNAKOBKE aBTOMOOUIbHBIM,

KEne3HOO4OPOXHbIM,
3aWuThI

OT JoXaa W cHera.

aBWALMOHHBIM, PEYHbIM 1 MOPCKUM TPaHCNOPTOM C obecneyeHnem
Mpn TpaHCNOpPTMPOBaHWM [OOMKHbI COOMAATLCS:

Temnepartypa okpyxatowero Bosgyxa ot MuHyc 10 go 50 °C; oTHocuTenbHasa BNaXHOCTb

0o 95 % 6e3 koHaeH

cauuu Bnaru.
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TB7 6e3 ynakoBku AOMyCKaeT XpaHEHNE B 3aKpbITbIX OTaMIMBaEMbIX XpaHUMMLLAX Npu
Temnepartype ot 10 go 30 °C n oTHOCMTENbHON BriaxxHOCTK 40 95 %. KoHaeHcaumsa Bnaru
He JonyckaeTcs.

XpaHeHue cnefyeT BbINONHATb Ha cTennaxax. Cknaguposanve TB7 gpyr Ha gpyra He
ponyckaeTcd. PacctosHue [0 OTOMUTENbHbLIX YCTPOWCTB AOIMKHO ObiTb HE MeHee 0,5 M.
Bo3gyx He QomkeH cogepxaTb MblNW, NApoOB KUCIMOT U LIeNoyn, a Takke rasos,
BbI3bIBaOLLMX KOPPO3KH0. [1py xpaHeHUn He TpebyeTcs KoHCepBaLMmM 1 06CIy>XUBaHWS.

MpunoxeHune A — Cuctema AMarHoCTUKKU

OuarHocTtupyemble cutyaumm B cuctemax TB1 n TB2

TB7 otobpaxaeT Ha mHAuKaTtope K coxpaHsieT B apxuBe kog HC u3amepsiemon
Benu4uHbl. B Tabnuue b1 n B2 npnBeaeHbl COOTBETCTBME NPUYUH BO3HUKHOBEHMWS 1 KOOOB
HC. Tabnuua b1 — PacnosHnasaHne HC no ee kogy B TEKYLUMX NOKa3aHWAX

BenunumHa MpnyunHa Moka3aHus Kon
Temnepatypa t1+t3 n t<0°C - <
tx t>+180°C -——- >
TemnepaTypa tHB t<-50°C — =
pamyp t>+130°C -—- >
P<-0,01PB -—— <
asneHve P1-P3 -
A P>1,01PB -—— >
Pacxog G1 — G3 F > 2I'y npu «Tun BC» = MexaH. | CooTBeTcTBytowee 2y | >
Pacxog G1 — G3 He noaknoyeH KOHTponb cetn | dakTuyeckoe 3HadveHune | !
Tabnuua b2 — PacnosHaBaHue HC no ee Koay B 4aCOBbIX apXUBHbIX MOKa3aHWUsX
BenununnHa MpuunnHa HacTpoiiku MokasaHusa Kon
Temnepartypa t<0 ""._-_5_ CuyeT oTMeH. -
t1, nnm t 3 Cuyer c noAc. toor
2 unt3 >180°C x
TemnepaTtypa - txpor
tx <
_ —__ mnn
Temnepatypa |pnut t< >130 =50 >
tuB PC
Haenenne P1- P <-0,01PB -
P3 vnu P > Pnoor
1,01PB
>, Be3 nopcr, Vdpakr
g CyeT OTMeHeH
=
VdbakT > Vmax é Cnoacr. C Vioor >
NOACT. U koHTp.U
O6bem 0 < Veakr < Bes noAcr, Vcbakt
V1, V1unV3 vmi CuyeT OTMEHeH
min C noact C Vmin <
Vakt =0 NOACT. 1 KOHTp.U 0
KoHTp.V # C noact. n S \
KOHTp.U :
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OT1cyTcTBUE KoHTp.V = C noacrt. u Voor
ceTeBoOro koHTp.U
nuTaHuA

s Bbes noact.1 1
dM <-HB S
Macca dM npu g © noacr 1 ®akTnu. 3HaueHue | #
dM =M1-M2 | dM< - HB unu z Bes noact.2 n )
dM > HB < C noacrt.2
<} Bes noacr. dakTny. 3HaYeHne
o
TennoBas z
Q12<0 s C nopcr. 0 <

3Heprus Qi2*
CueT oTMEHeH R

* KoHTponb MpoOBOAMTCA ANA kakgoro cnaraemoro cdopmynsl Q12 v npuceavnBaeTcs
cnaraemomy 0 (Hynb) B Criyyae ero oTpuuaTenbHOro 3HayeHus:.

MpunoxeHue b — MNMoaknoyeHne BHELWHUX YCTPOMUCTB

1 NogknioyeHne TB7 kK koMNblOTEPY NO MHTepdency RS232C
Poszetka DBOF PoseTtka DBOF

) RS232C

2 NogkntoyeHune TB7 kK moaemy

Posetka DBOF Bunka DBOM
RS232C

Mpumeyanue [ns HopmansHom paboTel nHTepdenca RS232 HanpsxeHne mexay
koHTaktamm RTS n GND gomnxHo 6bITb B Npegenax +5,5...12B.

MpunoxeHune B — YteHne apxmBoB Ha SD-kapTty

MpumeyaHue Mpu aBTOHOMHOM NUTaHWK BbMMCNIUTENS OT 6aTapen AA paboTta

SDkapTbl HE NOAAEPXKMBAETCS.

Mpwn YCTaHOBKe SD-kapTbl B BbIMUCANUTENb CYUTLIBAKOTCA BCE BUObI apXWMBOB U
HaCTPOWMKN BblYUCIIMTENS. YCTaHOBKM AManas3oHa gaT apXuBOB He Tpe6yeTC$|.

MonHoe BpeMs cunTbiBaHUs apxunBoB He Gonee 30 c.
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Mpn sanucy cospgaeTcs nanka C HasBaHMEM fAaTbl CYUTbIBAHUA MO Yacam
Bblyncnutensa. IMnopT AaHHbIX € kapTbl B 6a3y AaHHbIX 10 «ApxuBaTop» BbINOMHAETCS
B MeHlo «JenctBus-UmnopT AaHHbIX-TB7 n3 Hakonutens...».

YTeHne apxmBoB Ha SD-KapTy BbINMOJTHAETCA B CJ'Ie,CI,yPOLIJ,eVI nocnenoBaTesibHOCTU:

1. YcraHoBuTb SD-kapTy B BbluMcnuTenb. Ha nHankaTtope nossutcs cooblieHune:

O6HapymeHa SD kapta

- BeoAa: ckauartbs pann
- MeH10: 0OTMEeHa

2. Haxartb knasuwy «BBoay.

CxaunBaHue dpaiina

He BoiHuMaiTe Kaprty

|BHVIMAHVIE! Bo Bpems yTeHust apxuBoB, SD-kapTy He BbIHUMaTb!

3. Nocne oKoOHYaHUA CYUTLIBAHUS apXnBOB NOABUTCA coobuleHue:

CkauuBanue anna
3aBeplIEeHO YCNEWHO

U3snekurte SD kapTy

4. Haxatb knasuwy «MeHro» 1 BbiHYyTb SD-kapTy.

MpunoxeHue I' — NMpumep HacTpoeyHou B[]

OTYET O HACTPOWKAX TEMNOBbLIYNCINTENA TB7

Mopenb TB7-04 3aBopackoi Homep 15001234
AnnapaTtHas Bepcus AB 3.0 lMporpammHas sepcua 1B 1.0
KoHTponbHasi cymma nporpammMmHoro obecrneveHus KCMO=D52E

KoHTpornbHas cymma HacTpoek KCH=9F34
[Hata dpopmmposanmsa 10.11.2015 12:11:06
O6wme
CeTeBol agpec: 0
Upentudmkaumsa | Kop opraHmnsauyum: 0
Ooroop: 0
Yac otyeta: 23
[Jara otyeTa: 25
CucrteMHble Cuctema eguHnL; MKC
Tepmonpeobp.: 100M
Mepexon 3umHee/neTHee Bpemsi: Het
Oon.umn.Bxon HasHaueHune: Het
YnpaBneHue 611 Mcnonb3oBaHue B2: Het
HacTtpowiku BO1
MapameTp: TennoBou BBoA 1 Tennosou BBOA 2
Ccu: 6 6
KT3: 0 0
OPT: 0 0
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KoHTp.t: Cuet oTMm. CueT oTMm.
KoHTp.dt: bes noacr. bes noacr.
Men.tx -—-
txa (°C):
Pxa (krc/cm2): -
KoHTp.Q: C nogcr. C nopcr.
KoHTp.dM: -
dM max (%): -
Mcn.tHe: He nam. He nam.

Tpy6a 1 Tpy6a2 |Tpyb6a3| Tpy6a1 Tpyb6a 2 Tpy6a 3

Tun BC OneKTpoH. | OnekTpoH.| --- OneKkTpoH.| O3nekTpoH.| ---
Bec umn.(n) 10 10 10 10 ---
KoHTp.BC Het Het Het Het -
KoHTp.V Het Het Het Het -
Vmax (mM3) 100 100 100 100 ---
Vmin (M3) 10 10 10 10 ---
Voor (m3) 20 20 20 20
tpor(°C) 150 70 90 60
Ppor(krc/cm2) 6,5 55 5 4 ---
Oartunk P Ectb Ectb Het Het -
PB(krc/cm2) 16 16 --- ---
Pn(m) 0 0




