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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 HasHauyeHue

TB7 npefHasHayeH Ansi MUBMEPEHUI U perucTpaumm napaMeTpoB NOToOKa TENSIOHOCK-
Tenst (ropsiyeit U XoNoaHOW BOAbI) M KONMYECTBA TEMMOBON SHEPrMM B 3aKPLITOW W/MIK
OTKPbLITOW BOASHBIX CUCTEMAX TEMIOCHAOXEHNS.

TB7 obecneunBaeT namepeHus No ogHOMY unu AByMm TennosbiM Beogam (TB1 wu
TB2), npepctaBneHHbIMM TpybonpoBodamu: nogatowmi (tp1), obpatHeii (Tp2), MBC,
noanutkn unm XBC (Tp3).

CyluecTByoLMe MoAeny BblYUCNUTENS, OTNNYAOTCS YUCNOM MOAKMIOYaeMbIX AaTt-
4nkoB. PYHKUNOHaNbHbIE BO3MOXHOCTU Moaenen TB7 npuBeneHbl B Tabnuue 1.

Tabnuua 1

KonnyecTBo nogknioyaemblx JaTYNKOB [ononHuT.
Mopenb Tennosow BBOS, 1 Tennosou BBOS, 2 MMMYMbCHbIN
BC TC nn BC TC na BXOA4,
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 0603HauYeHus:
BC — BogocyeTunk, TC — Tepmonpeobpa3oBaTenb CONPOTUBNEHMS,
N[ — npeobpa3zoBaTens AaBneHus

B mopenax TB7-03 n TB7-04 c nomoulbio TepmonpeobpasoBaTtenen Ha Bxogax X3
(X4) moxHo no BbIGOPY M3MepsATb TeMrnepaTypbl: Boabl B Tpybonposoge 3 (t3), HapyXHo-
ro Bosgyxa (tHB) unum xonogHou soapl (tx).

[lononHNUTENbHBIN MMMYNBCHBLIV BXOA MOXET OblTb MCMOMNb30BaH B CYETHOM pexunmMe
(M3vepeHne obbema BoAbl, KONMYECTBA ANEKTPOIHEPIN U T.M.), B PEXMME perncTparto-
pa BHELHUX COBLITUIA (CUrHanuU3aums) unu B pexmMMe KOHTPOMS Hanuuns nuTatoLero
HanpspKkeHus.

TennoBbluMCNUTENDb MEET NHTEPKENCHI:
— USB (Device);

- RS232;

— Ethernet unn RS485 (onumoHanbHo).
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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 UIN 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 CONPOTUBIIEHME Lienu
[OMKHO 6bITb MeHee 3 kKOM npu HanpsbkeHun meHee 0,5 B, «pa3omMkHyTOM» — Gonee
3 MOwm unu Toke yTeukn meHee 1 MKA.

YacTtoTa umnynbcoB akTuBHou uenu BC — He 6onee 1000 'y npu anutensHoOCTU
KaXgoro cocTtosiHmst BeixogHon uenn BC He meHee 0,5 mc. HanpsikeHne akTMBHOM Le-
nu BC: B cocTosiHMM BbICOKOTO ypoBHS («H») — 2.4+5 B, B COCTOSIHUM HU3KOrO YpPOBHS
(«L») — £ 0,4 B. BbixogHoe conpoTtueneHue uenu He 6onee 10 kOm.

Tepmonpeo6pa3oBatenu conpotuBneHus (TC). MNMpumeHsitotca ogHoTunHble TC,
umewowme xapaktepuctuky 1000, 5001 (W100=1,391 wnn  koadpuuUeHT
a=0,00391 °C’1), Pt100, Pt500 (W100=1,385 nnu koadbcduumeHT a=0,00385 °C‘1).

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

1.2.2 UsmepsieMmblie eesiuduHbl 8 cucmemax TB1 u TB2

Tabnuua 2
O603H. HaumeHoBaHne [nanasoH u eq. namepet. |NokasaHus
G1...G3 |O6bemHbIi pacxoa 0-10° MM
®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 aHeprua 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 BEMNIMYMH Ha COOTBETCTBYHOLUX MHTEpPBAnax.

[ononHUTENLHO PerncTpupyoTCa KoAbl U BpeMSA AENCTBUS HeLTaTHbIX CUTyauun, mn
BpeMsaA OTCYTCTBUA CHETA Ha MHTepBalie apxXxmnBnpoBaHUA.

2) UtoroBbIN — 3Ha4YeHUs1 ¢ HapacTaloLwmMM UTOroM (KOnMYeCcTBO TEMNMOBOM 3HEpPruu,
06beMbl, Maccbl) U3MepsieMblX BENMYMH CO BpPeEMEHW nocrnegHero cbpoca apxvea Ha
KOHeL} CyTOK.

O6beMbl apxMBOB (Y1CNO apXuBHbIX 3anucein) coctaensioT: 1440 (60 cyTok) — YacoBoWn
apxwvB; 180 3anMcen — CyTOUHbIN 1 UTOTOBbLIN apxmBbl; 48 3anncer — MecsiyHbIA apXuB.

3) ApxuB u3ameHeHus B[l — dwmkcauma OeNCTBUIA, CBSA3AHHLIX C M3MEHEHWUAMMU
HaCTPOEYHbIX MapaMeTpOB.

4) ApxuB cOObITUA — bMKCaAUUSA CTUPaHUST apXMBOB, M3MeHeHus1 HacTpoek ¢ [MK,
paspeLleHus/3anpeTa JocTyna K HacTporKaMm.

5) OmnarHocTuyeckMin apxmB — puKcaumMs BKINIOYEHUSI/OTKIIOYEHMS CETeBOro nuta-
HUS, TEXHONOMMYECKNX COObLITUN.

O6bembl apxmBoB M3meHeHus B/, cobbiTuin 1 guarHocTuyeckoro — no 255 sanuce.

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

Mpw BbINONHEeHUKN onepauun CBPOC apxuBbl (32 MCKITHOYEHNEM apPXMBOB N3MEHEHUS
B, cobbITUI N ANArHOCTUYECKOIO) OYNLLAKOTCA.

1.2.4  3kcnayamayuoHHble xapakmepucmuKu
Paboune ycrnoBus akcnyaTauum:

TeMnepaTypa OKPYXKaOLLEro BO3AYXA ...ccveveeeeeeeeaaiureeeeeaanns oT muHyc 10 go 50 °C.
aTMOCHEPHOro AABMEHUSA B ONAMA30HE ....cceeeiiieiiieeeaaeeanens o1 84 no 106,7 kla;
OTHOCUTENbHAsi BNaXXHOCTb OKpy»atoLero Bosgyxa npu 35 °C ......cceeeeeeen. 95 %.
HaMNpPsPKEHHOCTb BHELUHEro nepeMeHHOro MarHuTHoro nons 4actoton 50 L,
HE BOJTEE ...ttt 400 A/wm.
BMOpaummn yactoTom (5-25) 'y 1 aMnnUMTYOON CMELLEHUS .........uev.e....... 0o 0,1 mm;
CTeneHb 3aLUnTbl KOpyca OT NPOHUKHOBEHMS MbIITA U BOObI .....vvvvvreeeeeeiiivieneannn. IP54.
[A0APUTHBIE PABMEPDI ......vvieveerutieiieesiteeatee st e sbeesibeesbe e esneesenis 210%160>65 MMm.
1Y F=Tolor= W [N oT0 ) 1 (<Y<Y TR 0,9 kr.
Macca B TPaHCMOPTHOM YMAKOBKE HE BOJIEE .....c.cceiiiiiiiieee e e s eiiiiiee e e e eeriveea e 2,5 Kr.
CPEOHUI CPOK CITYIKODBI ..vvvvriereeesieiiirieeeeesseiatreeaeeesseistreeteeesesssntaeeeeaeesasnnsseeees 12 ner.

YcTaHoBMNEeHHas 6€30TKAa3HAA HAPABOTKA .......cc.vvvvereeeiiiiiiiieeeeessiiinreeeeeeseaens 75000 u.
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1.25 Memposio2uyeckue xapakmepucmuku e paboyux ycr1oeusix

Tabnuua 3.
BennyuHa [nanasoH | Mpegens! norpetuHocT” | MorpeluHocTb
KonnyectBo TennoTbl (TENMOBOW 010 + (0,5 + Atmin/At) % %)
aHeprun), ['Ox (Mkan) + (0,1 + 10/A0) % 3 |OTHOCKTENEHAR
Macca TennoHocutens, T 0-10° +0,1% OTHOCUTENbHas
OBbEM TENNOHOCUTENS, M°
KonuyecTtBo nsmepsiemoni cpeapl, | 0 — 108 +1en. mn. p. abcontoTHasda
m> (T, KBT-Y)
CpegHuii 00bEMHBIN pacxog, My 0-10° + (0,01 +1/T) % OTHOCUTENbHasA
Temnepatypa TennoHocutens, °C | 0 - 180 N
Tenr/)lne)[/)F;Typa Bo3ayxa, °C -50 — +130 £0,1°C abconioTHas
PasHocTtb Temneparyp, °C 0-160 | + (0,03 + 0,0006At) °C | abcontoTHas
V136bITouHOE AaBneHne, MIMa (KFC/CMZ) 0-25 +0,1% npueegeHHas
+0,01% OTHOCUTENbHas

TekyLLee Bpemst

T = 8 — nepvog nsMepeHust pacxoaa, C.

10 1 NHTEPEENCHOrO BbIXOAA.

BEJTMYMHOMN.

Atmin = 2 °C — MyHMManbHas namepsemasi pa3HocTb Temneparyp.
At — pa3HoCTb TemnepaTtyp BoAbl B ABYX Tpybonposoaax, °C.
A® — pa3HOCTb TeMnepaTyp ropsiden n xonogHown sogel, °C.

1) MNorpeLlHOCTN HOPMUPOBAaHbI OT BXOAHbIX LieNnei TENNOBbIYMCIIUTENS 40 ero noka3aHui Ha Tab-
2) MNorpeLuHoCTb HOpMMPOBaHa NP YCIOBUN N3MEPEHNsT Pa3HOCTM ABYX TemnepaTyp.

3) MorpeLuHoCTb HOpMMPOBaHa NPY YCMOBWUKM OnpedeneHnst pa3HOCTM ABYX TeMnepaTyp, oaHa nx
KOTOpbIX N3MepsieTcs, a BTopas (TemnepaTtypa Xorno4HOW BOAbI) NPUHSITA YCNOBHO NOCTOSIHHOM

MEXKNOBEPOUHBIN NMHTEPBATT ...evvvvvivieireirieeeeeeieeererereeeeererereeererererrrererererereere 4 ropa.
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1.3 AnekTponuTaHue

OnekTponutanne TB7 ocyllecTBNseTca OT BCTPOEHHOW NUTWEBON Gatapen ¢ HOMU-
HanbHbIM HanpspkeHvem 3,6 B unu oT BHeLHero ceTeBoro Grioka nUTaHust C BbIXOOHbBIM
HanpsbkeHrem 10-16 B 1 Tokom He meHee 100 MA.

MpumeyaHune [MNpu nponagaHMn BHELIHErO NUTaHUS TENOBLIYUCTUTENb NEPEXOAUT
Ha paboTy OT BCTPOEHHOI HGaTapew.

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

[Mpun 3akase TennoBbIYNCNUTENS C BHELUHMM UCTOYHUKOM MUTaHWUSI yCTaHaBnuBaeTcs
GaTapest AA, HE3aBMCMMO OT MOAENMN.

[pn ncnonb3oBaHUN yNbTPa3BYKOBbLIX PAacXo4OMEPOB C MUTAHWEM OT TensioBbIYMC-
nuTens npumeHsietTcs 6atapes Tuna D.

3aBNCMMOCTb BpeEMEHU paboTbl TEMMOBLIYMCIMTENS OT YacTOTbl BXOLHOMO CuUrHana
npegcrasneHa Ha puc. 1.1.

5 12 TB7-01, TB-04.1 [

S 11 T TB7-03, TB7-04|

T 9 N

T 8

° 7 batapes C || \

[= %

S o I

3 \

a 5 N
4 TB7-01, TB-04.1 ___' 1 |
3 oty TB7-03, TB7-04/
2 <] |
1 | Batapes AA —~
0.1 1 10

Yacrota 1 kanana, 'y

Puc. 1.1 — Pecypc 6aTtapeu

MpumeyaHne Pecypc baTtapeun paccunTaH n3 ycrnoBusx:
+ Temnepartypa okpyxatoiero sosgyxa 0 — 25 °C,
* Bpemsi paboTbl Mo nHTepdency (kpome USB) go 3 yacos B Mecsi,.
+ Bpems paboTbl HAMKaTopa 40 3 4acoB B Mecsl,.

Ecnu peanbHble ycrioBus akcnnyatauum OTNMYaKTCA OT yKasaHHbIX Bbille, TO pac-
YeTHBIN pecypc paboTbl 6aTapen ymeHbluaeTcs.

Bbluncnutens KoHTponupyeT pa3spsig 6atapey nutaHus u pecypc Gatapeu. [Mpu
CHWXeHUN HanpsixeHusa nutaHusa o 3,15 B Ha akpaH BbiBOoauTCA NpegynpexaeHuve LB.

B cnyyae nosiBneHus npusHakoB paspsiga 6aTtapew (LB) oTknioyaeTcd nogcseTka
WHAMKaTOpa 1 yBeNuYMBaeTcs LMKN namepeHns temnepatypsl Ao 600 c.

HopmanbHoe cyHkunoHnpoBaHue TB7 obecneunBaeTcsa 4O 2-X HeAenb Nnocne akTu-
BM3auUMKN MpusHaka paspsga 6atapen. ApXMBbl M HAKOMIMEHHbIE UTOMM COXPaHSATCH U
npv NorHom paspsige 6atapew.

BHUMAHUE! Pa6ota agantepoB Ethernet nnu RS-485 BO3MOXHa TONMbKO Npu noa-
KIMIOYEeHHOM ceTeBOM BrioKe MMTaHus.
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1.4 3awwmTta OT HeCaHKLMOHMPOBAHHOIO BMellaTeNlbLCTBa

[ns npenoTBpalleHns HeCaHKLMOHMPOBAHHOIO BMelLaTenscTBa B pabdoTty TB7 cy-
LWEeCTBYHOT crieqylowine ypoBHU 3alUNTbI.

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

MEHEHUA B 3NEeKTPOHHbIA MOAYIb BLINOMHAETCA HAHECEHWEM OTTUCKA KIlelma nose-
putens (puc. 1.2).

1. Nnom6a rocnosepuTens
2. NMnomb6a nHcnekTopa
cHabxatoLLen opraHusauum

Puc. 1.2 — MecTa nnoMOupoBaHunst BbIMUCIIUTENS

M3meHeHne kannbpoBoYHbIX KOathdULMEHTOB C knasuaTypbl 1 no nHtepdericy HE-
BO3MOXHO.

KonmponbHasi cymma kanu6poeok (KCK), noctynHa gns npocMotpa Ha 3kpaHe
TennosblumcnuTens (MeHo CEPBUC-UHM. o npubope) (cm. puc.3.9).

3almuTa HacTpoeyHbIX napameTpoB obecrneyvnBaeTcsi NromMboi MHCNekTopa Ten-
nocHabxxatoLlen opraHmsauum (puc. 1.2).

OTKNIOYEHNE 3alUTbl HA WU3MEHEHUe HaCTpPOEe4HbIX MapamMeTpoB BbIMOJIHAETCA
Ha)kaTnemM Ha KHOMKY AocTyna.

3awmTta yCTaHaBnmMBaeTCcA:
— NPV NOBTOPHOM HaXXaTun KHOMKX OOCTyna
— no ucrevexHumn 60 MUWHYT C NepBOro HaXXatua KHOMKW Aoctyna.

Mocne aToro Bce NonbITKU M3MEHEHWSI HACTPOEYHbIX MAPaMETPOB UTHOPUPYHOTCS.

[Ins onepaTMBHOrO KOHTPONS M3MEHEHNS HACTPOEK TeMMoBbIYMCNINTENS NpegHasHa-
YeHa KOHMpPOJIbHasi CyMMa Hacmpoe4HbIX napamempos, koTopasi oTobpaxaeTcs Ha
akpaHe TennosblumMcnutens (meHio CEPBUC—UHb. o npubope) (cm. puc.3.9).

3auwmnTa BcTpoeHHoro MO oT HecaHKUMOHUPOBAHHOIO BMellaTeNnbCcTBa.

[Ins onepaTUBHOrO BhIsSIBNEHUS! hakTa n3MeHeHUsi BCTpoeHHoro MO TennoBbiYMcnn-
Tens npegHasHadyeHa koHmposnbHasi cymma [10. KoHTponbHas cymma JocTynHa Ans
npocmoTpa Ha 3kpaHe TennosbliumcnnTens (MeHio CEPBUC-UHG. o npubope).

ApXUBbI COGLITUN.

C uenblo KOHTPONS 3a M3MEHEHWUAMU HacTpoek M paboToCnocobHOCTbIO TEnnoBbl-
ymcnuTenst nmeeTcst 3 HecTMpaemblx apxmBa cobbiTuin (ApxuB nM3meHeHust B, Apxus
cobbITuiA, [lnarHoCcTMYecknin apxme) rnybmnHomn no 255 3anucen kaxabii.

B apxuBax cukcupyroTca OencTBus nonb3oBaTenen no U3MEHEHWU HaCTPOEYHbIX

napamMeTpoB, MEPEKMOYEHUI0 HACTPOeYHbIX 6a3 AaHHbIX, MPUMEHEHWI0 TexHomnoruye-
CKUX pexunmoB (noeepka, kanubposka), cbpoc apxmea.
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1.5 Be3onacHocTb aKkcnsyaTauum
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 YcTtpouctso u paboTa

2.1 CBeAeHnA 0 KOHCTPYKLUMN

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

BHyTpy NpuBGOpHOro oTceka pacrorioXeH MUKPOMPOLECCOPHbIN Moayb, obecneymn-
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-
6upoBaHus nokasaHbl Ha puc. 1.2.

BHewnui Bua TB7 npeacTtaeneH Ha pucyHke 2.1.

NHAMKaUUS CeTEBOro NUTAaHUA
/Baso,ucmﬁ HOoMmep
\ ~Knasunatypa
Cnot ans SD-kapThl
Paszbem nHTepdeiica
usB

MHaukaTop

Mecto nnombupoBaHus
nHenekTopom TCO

KpblLlKa MOHTaXHOMo
oTceka

PazteM uHTepderca
232

KabenbHble
. BBOAbI
Pasbem nHTepdeica

Ethernet (no 3aka3sy)

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.

KabGenbHble BBOAbI (PE3VHOBLIE MaHXETbI) YCTAHABIMBAOTCA 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
yCTaHOBneH agantep nHtepdenca 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
MapkvpoBka Mogenu pacnonararoTca Ha 3agHel YacTu Kopryca BblYMCnnTens.
2.2 WupukaTtop u KnaBuartypa

TennosbluncNUTENb UMEET 4-X CTPOYHbLIV XUAKOKpucTannuyeckni nHankatop (KKN)
C NMoJCBETKON.

I'Ipm aBTOHOMHOM MUTaHUM MHOUKATOp racHeT cnycTta 20 ¢ nocrie nocnegHero Haxa-
TNUA Ha KHOMKWN.

MNpumeuanune [Ipy NOBTOPHOM HaXkaTWW Ha MOBYHO KHOMKY Ha MHOMKaTOpe oTobpaxkaeTcs
MYHKT MEHI0, KOTOPbIN Bbi BbIGPAH Ha MOMEHT ralleHVst MHaMKaTopa.

OTobpaxeHne nHdopmMauum Ha MHANKATOPE NPeACTaBneHo Ha puc. 2.3.
HeT cuMmBOna - ACCTYN 3aKpbIT
Tekywwme gata v speMsi == 02.02.11 01:07:04( 4| )e="A" - aoctyn paspeweH
"M" - pexum NnoBepKK
"LB" - paspag 6atapeu
TWN HEWTATHOW CUTYaLUMKU

Puc. 2.3 — Oto6paxeHue nHgopmaumm Ha nHamkaTope

B npaBom BepxHeM yrny akpaHa oTobpaxaeTcs pexuM TennoBbluMcnuTens (4ocTyn
K HacTpoeyHbIM NnapameTpam (), nosepka (M), pa3pag 6atapen(LB)).

B npaBoM HWxHeM yrny akpaHa oTobpaxaeTcs NPU3HaK HaMMuust HeLTaTHbIX CUTya-
un npu nameperHmn napametpos (HC), annapaTHble HEUCNPaBHOCTMW, BbISIBNIEHHbIE B
xopne camoguarHocTuku (Al) n cpabatbiBaHWe aaTymka curHanusaumm (AL).

KnasmaTypa COCTOMT U3 6 knaBuw. HasHayeHne KnaBuLL:

@ @ @ @— BbIGOP MyHKTa MEHIO U M3MEHEHUe 3HaYeHnsa napameTpa;

BbIGPaHHLIA NYHKT MEHIO =

— BXo4 B BblﬁpaHHbllz NYHKT U (*)MKcaLI,I/Iﬂ 3Ha4YeHuna nnum npouenypobl;

— BO3BpAaT Ha NpeablayLLnii 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 3aBUCUMOCTM OT mogenun TB7 npuBeaeHo B Tabnuue 1.

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

— KT3=3 — ans pacyeta Tennosou aHepruu (kaHan MBC nnu nognuTtkn);
— KT3=2 — gnsa namepeHus n peructpauumn Temnepartypbi;
— KT3=1 — gnsa yyeta obbema Bofbl (KaHarn XONO4HOWM Ui NUTLEBOW BOAbI).

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

2.4  CtpykTypa 6a3 AaHHbIX HACTPOEYHbIX NapamMeTpoB

HacTpoeuHble napameTpbl, HeobxoauMble [N HOPManbHOrO (YHKLMOHUPOBAHMS
TENMOBLIYMCIUTENS XpaHSATCA B 6a3ax AaHHbIX.

B TB7 nmeetcsi ogHa unu ase 6a3bl ganHbix (641 v BA2). Mpu HeobxogmumocTn B2
MO>XHO MUCKMoYaThb.

Kaxpas n3 6a3 gaHHbix cogepxuT 3 rpynnbl HACTPOEYHbIX NapamMeTPOB:

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

o O6wue napameTpbl no TB — napameTpebl, onpegensioLLmMe anroputm pacyeTta
TENnoBoW 3Heprun, cnocobbl KOHTPOIS YacoBoro Tenna, 6anaHca macc n Temne-
paTtyp B Kaxaom n3 TB.

o [apameTpbl Tpy6onpoBoaoB — napameTpbl nogkntovaembix BC v M4, goro-
BOPHbIE 3HaYeHUs 1 CNOcobbl KOHTPONSA YacoBOro o6bema Mo kaxgomy u3 Tp.

B kagbl KOHKPETHBIN MOMEHT aKTUBHOM aBNsieTca ogHa us b[.

Uucno goctynHeix B (ogHa unu aBe) u cnocob Mx nNepeknioveHnsa 3agatoTcs npu
HacTpovike TENNOBbIYUCANTENS.

Mpu ncnons3osaHun Asyx B[] nx cmeHa BO3MoOXHa Tpemsi cnocobamu:
e C KnaBuatypsbl:

= 3anpeLleHo;

®  [PU OTKIMOYEHHOW 3aLUUTE;

=  [pPW BKITFOYEHHOW 3aLUMTe MO Naposto.
e ynaneHHo no komange c lMNK:

= 3anpeLleHo;

=  [pPW BKITKOYEHHOW 3aLUMTe MO Naposto.

e aBTOMATWUYECKM B 3apaHee yCcTaHOBMNeHHoe Bpemsi. [pu HacTpolke TeNNoBbIYUC-
nutensa cMeHa aktmeHon B[l 3apatotca aatel nepekntoyerna B (BO1->b02 n
BO2->b01).

Howmep aktuBHol B[] oTobpaxaeTtca Ha akpaHe B meHio CEPBUC-AkTue.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

[ns npocmoTpa M3aMepsieMblX napameTpoB Tel'lJ'IOI'IOTpeGJ'IeHVIH, a TakKkKe napameT-
poB B[] npumeHseTca MHOroypoBHEBas CUCTEMa MEHIO.

CTpyKTypa MeHio nokasaHa Ha puc. 2.1.
YpoBeHk nonezopatens ——————p 4—— CepBUCHLIIN YypoBEHE — P

Tekywmue [¢» WNtorm |[¢» ApxuBbl [¢»| CepBUC |¢» HacTponku

TB1 TB1 Yacosoii - Wudb. o npubope CHUCTEMHBIE

TB2 TB2 CyToMHbIR - KommyHukaumm BA1

Hon. umn. exoa Oon. nwn. Bxog, MecayHbIiR - Hanagka B2
Wroroeslit - Quepronotpebnenne | QOMN. MMM, BXOA
Apxue uzmed. B, | Ann. HeucnpaeHoctu ~ YTIPABN. B2
Apxue cobbITUR - AkTuBHaA B

Owarnoct. apxue | Tun Gatapeu

OTobpaxeHne NYHKTOB - Hanp. 6arapeu
menio Tonsko npu  —p [{CEPOC APXMBA
OTKMNIOYEHHON 3aWuTe NOBEPKA
Puc. 2.1 — CTpyKTypa MeHI0 TENNOBbIYNCINTENS
C uenbto ygobcTBa HaBMUraumm No MEHIO CyLLECTBYET ABa YPOBHS:
e YpoBeHb Nonb3oBaTens;
o CepBUCHbIV YPOBEHD.
YpoBeHb_nonb3oBaTens npegHasHayeH Ans NPOCMOoTpa TEKYLLUX, UTOroBbIX U ap-
XUBHbIX N3MepsieMblx napameTpos no TB1, TB2 u gon. MMnynbCHOMY BXOAY.
CepBUCHbIN _YpPOBEHb MO3BONSIET NpocMaTpmBaTh (M3MEHSATL) HACTPOEYHbIE Napa-
meTpbl Tennosbluncnutens (HACTPOWKW), yctaHaBnmMBaTth napameTpbl MHTEpdencos
(KOMMYHUWKALIMW), koHTponupoBaTb BbIXOAHbIE 3HAYEHWS MEePBUYHbIX AaT4YMKOB
(HANALKA), aktnBuanpoBatb pexum nosepku (MOBEPKA) 1 BbinonHsaTs cbpoc apxmeoB
1 utorosbix nokasaxuin (CBPOC APXMBA).

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

MpumeyaHue KM3meHeHVe HACTPOEYHbIX MApamMeTPOB, aKTMBM3aLUMS PeXMMa NoBepKn
unu copoc apxmeoB Bo3amoxHbl TOJIbKO npu oTkntoyeHHon 3awuTe!

BknioyeHne CepBMCHOTO YPOBHS OCYLLECTBSIETCS MyTEM HaxaTus W yaepxaHusi
kHonkn MEHIKO Ha Bpemsi He meHee 8 c.

OTKNIOYEHNE CEPBUCHOTO YPOBHSI BbIMOMHAETCA MNyTeM MOBTOPHOIO HaxaTus wu
yoepxaHusa kHornkv MEHKO Ha Bpems He MeHee 8 ¢ unu aBTOMaTM4eckn vepes 1 yac
nocre Bxoga B CEPBUCHbIN YPOBEHb.
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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 |CeteBon agpec: 0+255
UAEHTNOU- Koa.opr. Kog opraHusaumm: 9 cumBonos
KALUUA -
HoroBop Howmep gorosopa: 9 cumBonos
OaTta YcTaHoBKa TeKyLlen aatbl
Bpems YcTaHOBKa TEKYLLEro BPEMEHU
HACTP. OATbI/ ABTOMaATUYECKMIA NEPEBO/ YaCOB Ha NeTHee/3MHee
BPEMEHU epems: 18I — HeT nepesopaa; Bkn — ecTb nepeson. MNe-
MepeBop yac.
peBOZ, 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 3HaveHun paBHoM 31 oTHETHLIE
CYTKM cCOBMagatoT C kaneHaapHbIM MecsiLem

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
VMcnonb3oBaHue Aon. MMMNynbCHOro Bxoaa: EE — He ncnonbayeTcs;
Ucnonb3. |KoHTp.ceTn — KOHTPOnb HanpsXXeHns ceTu;
CyeT uMnN. — cyeT umnynbcos; CUrHan-usa — BXof, CUrHannsauuu.
Bec. umn. |Bec nmnynbca 0+9999,9999, n/umn (BT-4/umn) 3 .
OMmin MuHuManbHoe YacoBoe 3HaYeHne napameTpa HEMEHWUA AevcTBl-
TeNbHbl NpU Ha3Ha4ve-
OMmax MakcrmanbHoe YacoBoe 3HaYyeHve napameTpa HUM «CUET.UMML»
En. nam EgvHuubl namepenus: m3, KBT-4
YpoBeHb YpoBeHb: HP — HopmarnbHO pa3oMKHYTbIN; 3HaueHVs OeiCTBM-
H3 — HopManbHO 3aMKHYTbIN TernbHbl NPU Ha3Haye-
T noate. |Bpems noarsepxaeHus cpabatbiBaHus (0,5+9,9 ¢)|  HuM «CurHan-us»
YNPABJIEHUE B2
Wcn. B2 Vicnonbaosanue 502: (il — B2 He ucnonbayeTcs (Tonbko BO1); Aa —
’ b2 ncnonbaytotcs 641 n 62
BO1<>B2 Cnocob nepekntoyeHus B Bpy4Hyto — nepekntodeHve B[ ¢ knaBuaTtypbl
mnu c MK, ABTO. No AaTte — aBToMaTndeckoe nepekntoyeHve b no gate
YnpasneHue cmeHon B[l ¢ knaBuaTypbl:
— 3anpeT — cmeHa B[l 3anpeLueHa;
C knaBuar. |— C naponem — cmeHa B[] no naponto npu yctaHoB- .
neHHol 3aluTe, 3HaveHuns aencTeu-
— C poctynom — cMmeHa B[l Tonbko npu cHATOM 3alumTe ng:::';g;" <H>a5352-
YnpasneHue cmeHon B[l ¢ MNK: «BpPy4HYIO»
— 3anpeT — cMeHa B[] 3anpelueHa;
CIK
— C naponem — cmeHa B[] Bo3amoxHa Mo naponto npu
CTaHOBIEHHOM 3aLLmuTe
3HadeHuns aencTeu-
BA1c [aTta nepexoga 6A2—>b[1 TENbHLI NPY HAGHA-
yeHun b1<>B2
bO2 c [aTta nepexoga b61->b[2 «ABTO.NO AaTe»




Tennosbluncnutens TB7

PykoBoACTBO NO 3KcnnyaTtaumm c.15

MapameTpbl HacTpoku TB1 n TB2

OBLLUNE

cu

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

KT3
OPT

KoHdpurypauus Tpy6onpoeoaa 3 n cpopmyna pacyeta Tenna. KT3=: 0 — HeT
n3mepeHun B Tp-ge 3; 1 — namepeHue Toneko V3; 2 — namepeHue Tonbko t3;
3 — ogHoBpeMeHHoe namepeHue V3 u t3. ®PT=: 0 + 8.

KoHTp.t

KOHTPOMb TeKyLLMX TeMnepaTyp: — KOHTPONb BbIXO1a 32 AMAMNA30H
M3MEpeHMii 1 0CTaHOB cyeTa; C MOACT. — KOHTPOMb 1 pacyeT Q 1 M no tor

KoHTp.dt

KoHTponb pasHocTu Temnepartyp dt=(t1-t2): Be3 noacT. — KOHTPOIb U Npo-
AormkeHve cyeta; C noACT. — KOHTPOMb U CHET C NOACTAHOBKOW,

CyeT OTM. — KOHTPOIb M OCTaHOB cyeTa. MMHMManbHas pasHoCTb Temne-
paTyp coctasnsiet 2 °C.

Ucn.tx

Mcnonb3oBaHne TemnepaTtypbl XONoAHoOW Boabl (tx): HeT — tx He ncnonbay-
etcsa (hx=0), foroB. — ucnonb3yetcs txa; U3m. Ha X3 — namepeHue tx Ha
Bxofe X3; U3m. Ha X4 — uamepeHue tx Ha Bxoge X4

txn,

[loroBopHasa TemnepaTypa xonogHon sogsl: 0 + 99, ©C

Pxno

[orosopHoe abcontoTHOE AaBneHve XxonogHom Bogbl: 1 + 25, Kkrc/cm”

KoHTtp.Q

KoHTtponk yacosoro tenna Q12 un Qr: HeT. — HeT KoHTponsi; Be3 noacT. — KoH-
TPOSb OTPULIATENBHOTO 3HAYEHNS; — KOHTPOIb OTPULATENLHOIO
3Ha4eHusa u npucsoeHne 0 nokadaHmam Q12 (Qr) npu Q12(Qr)<0. CyeT OT™M. —
KOHTpOsb 3HayeHms Q12(Qr)<0 n ocTaHoB cyeTa.

KoHTp.dM

KoHTponb pasHoctu YacoBbix Mmacc dM=(M1-M2) Ha npeBbILLEHNE JONYCTU-
MO BenuymHbl HebanaHca macc: HeT. — HeT koHTponsi; Be3s noAacT.1 — koH-
Tpornb dM<(— HB); Be3 noacT.2 - KOHTPOIb | dM| >HB; C noacT.1 — KOHTPOIb
dM<(- HB) n npuceoenne M1 1 M2 cpeaHero 3Hadenns M1 n M2; C nogcT.2 —
koHTponb | dM| >HB v npuceoerve M1 1 M2 cpeaHero 3HayeHus M1 u M2

JonyctiMas BenuumnHa HeGanaHca macc: HB=10 dMmax (M1+M2)

dMmax

YcTaBka Ha HebanaHc yacoson macchl: 0 + 4 % ot (M1+M2)

Ucn.tHB

M3amepeHne TemnepaTypbl BO3ayxa: — He nsmepsATb; U3m. — nave-
peHne Ha X3 nnu X4

MapameTpbl no Tpy6onposogam TP1, TP2 u TP3

Tun BC | Tun BogocyeTunka: MexaH. - MexaH1eckuil; - 3NEKTPOHHBIN
Bec umn. | Bec umnynbca BogocyeTymka: 0+9999,9999, nutp
KoHTponb Hannumsi anektpoceTw/pabotocnocobHocTn BC: EE — HeT KOHTpOIs;
KoHTp. BC |CeTb 06L. — KOHTpOIb 06wwer cetn nuTtaHus BC; UnauBmAa.«PC» — nokaHanb-
HbI KOHTPOIb paboTocnocobHocTU pacxogomepos «Mutepdnoy PCx»
KoHTposb YacoBoro o6bema: (Rl — HeT KOHTponst; 5e3 NOACT. — KOHTPOMb
V>Vmax n V<Vmin; C noAacT. — KoHTporb V>Vmax n V<Vmin n npuceoeHune
KoHTp.V nokasanuam V=Vgor npu V>Vmax, V=Vmin npun 0<V<Vmin n 0 npu V=0; C
noAacT. u KOHTp.U — Toxe, uTto «C noact.» n npu KoHtp.BC#HeT npucsoeHne
nokasaHuam V=Vgor npu oTcyTCTBUM HanpsxeHns cetn; C4eT OTMEHEH — To-
Xe, 4to «be3 noacT.», n octaHoBKa cHyeTa nmo Q u M
Vmax BepxHsisn ycTaBka Ha YacoBol o6beM: 0 + 99999,9; m°
Vmin HwxHsas ycTaBka Ha YacoBow ob6bem: 0 + 99999,9; M’
Vpor [oroBopHor YacoBown 06bem: 0 + 99999,9; m°
tpor [JoroBopHas Temnepartypa B Tpybonposoge: 0 + 175, ©C
Poor HoroBopHoe abcontoTHoe gasneHune B Tpybonposoge: 0 + 25, krc/cm
Datumk P | Hannune pgatyvka gaBneHus: [}E — HeT gaTtyunka; EcTb — ecTb gatymk
PB BepxHun npefen gnanasoHa namepeHun gatyuka: 0 + 25, krc/lom”
Pn MonpaBka Ha BbICOTY BOASIHOTO CTON6a B MMMYIbCHOM 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|ES|8] om Q12 or  |Qme
OTKprTbIe CNncTe Mbl
[ (M1-M2) [M1-(h1-h2)+dM-(h2-hx) HeT
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2.8 Anroputm paboThbl

Pa6ota TB7 3akntovaetcsa B I'Ip606p63OBaHVIVI BXOOHbIX CUTHANoOB B NOKa3aHUA CO-
OTBETCTBYHLUUX PUINYECKNX BENTUYNH.

CurHanel ot TC u N[ nogsepratotcs npeobpasoBaHUio ¢ NEPUOLOM:

— 60 c B criyyae oTCyTCTBMSA BHELWWHEro nutanus (cetesoro unn USB) n noraweHHoro
nHaMKaTopa;

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

— 6 ¢ BO BCEX OCTarbHbIX criyyasix (MUTaHWe OT BHELUHEero UCTOYHUKA, aKTUBHOE CO-
CTOsIHV/E MHAMKATOopa).

Mmnynbcel o1 BC o6pabatbiBaloTcsl TENMOBLIMUCIUTENEM B MOMEHT MOCTYMIEHNS.

MonyyeHHble KOAbl CryXaT AN BbIYMCMEHUS MOKa3aHWA TeKyLMX TemnepaTtyp u
[aBNeHun.

MpeobpazoBaHue 3HAYEHWUIA COMPOTUBIIEHUSI B MOKa3aHWs TemnepaTypbl COOTBET-
ctyeT ypaBHeHuam FOCT 6651 n FTOCT P 8.625.

Ha ocHoBaHWM napameTpoB BXOAHbIX CUrHaroB NPOU3BOAUTCH pacyeT U3MepseMbIX
BEJNYMH:

o CpelHeapughmemudecKue apXueHble roka3aHusi 0aenieHust - 4YaCTHOe OT CyMMbI Te-

KYLLMX NOKa3aHWI Ha YUCIIO NX U3MEPEHUIA 3a Yac, CYTKN U MecCsiL.

o CpedHeg38elWEeHHbIE HYaco8ble apXu8HbIe oKa3aHusi memMrnepamypbl — YHacTHOE
OT CyMMbI NMPOU3BEAEHWI NOKa3aHW TemnepaTtypbl U 3Ha4YE€HUI Macchl Ha nepu-
0fe N3MEepPEHNIN Ha YacoBble apXMBHbIE NOKasaHWs maccel. [pu oTcyTCTBUM UM-
nynscoB oT BC nokasaHusa npuHumatoT cpeaHeapnmMeTnieckoe 3HavyeHume.

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

o [lokaszaHuss 06beMHO20 pacxoda - YaCTHOe OT CYMMbl UMNYNbLCOB (C yyeTom BU)
Ha nepuog obHOBNEHMs nNokasaHuii (oT 8 c).

[MNOTHOCTb M 3HTaNbMUA TEMMOHOCUTENS BLIYUCIAITCA NO YPaBHEHMAM, annpoKCu-
mMupytowmm gaHHele FCCC[, roe B kavyecTBe apryMeHTOB CryXaT CpedHeB3BeLLeHHast
YacoBas Temnepartypa v namepeHHoe nmbo [4OroBopHoe abconTHOE AaBneHune.

o Yacosslie apxusHbie rnokasaHusi Macchl U mernioeol SHepauuU BbIYUCNAIOTCSA MO
dopmMynam, NnpuBeaeHHbIM B NyHKTE 2.7, B COOTBETCTBUM C BBEAEHHbLIMM
HacTpovikamu.

e Maccoseblli pacxod, mennogoli nomok rno mpybam u mernnosbimM 8800aMm — TEKY-
LUMe 3HAYeHWS Macchbl 1 TEMIOBOW 3HEPrMu, NpUBEAEHHbIE K Nepyoay obHoBre-
HWUSI NOKa3aHWUM.

o CymoyHbie (MecsiYHbIe) apXugHble rnoka3aHusi obbema, Macchl U mernnoeou
9Hepauu — CyMMa HYacoBbIX (CYTOYHbIX) NOKa3aHWN.

o CpedHes3gelweHHas cymoyHas (MecsiyHasi) memrnepamypa — 4acTHOe OT CYMMbl
Npou3BeAeHNin 4YacoBbIX (CYTOYHbIX) 3HAYEHU TeMMepaTypbl U MaccChbl Ha apXxmB-
HO€e 3HayeHVe CYyTOYHOW (MECSYHO) Macchl.

e /iImoeosbie noka3aHusi BbIMUCNAIOTCA B KOHLE Yaca CyMMUPOBaHMEM HaCOBbIX
nokasaHun.

B TB7 BcTpoeHa cucteMa guMarHOCTMKM paboThl yana yveTta. Anroputm paboTbl npu
HanNMuUKM HewTaTHbLIX CMTyauun n onucaHue kogos HC ans nx pacnosHaBaHusa 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 OOHYNeHuo
HacTpoeyHbix NapameTpoB B B1 (B[12), a Takke apxMBOB COOLITHIA.

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

2) npu nepenonHeHUn pa3psaHoi ceTku, obecrneymBaioLLel BepxHuid npeen avana-
30Ha MECSYHbIX U UTOrOBbIX MOKA3aHUI 3TUX BESINYVH.

Mopspok BeinonHenus onepauun CBPOC APXUBA onucaH B pasgene «Cepsuc-
Hble pyHKUMNM—C6poc apxmea» (cm. n. 3.5.4 C6poc apxusa).

3 MWUcnonb3oBaHWe NO Ha3HAYeHUIO

3.1 npOCMOTp N N3AMEeHeHne HaCTpoeYdHbIX napamMmeTpoB

3.1.1 [lMpocMomp HacMpoOeYHbIX Napamempos

HacTpoeuHble napaMmeTpbl TEMNMOBLIMUCIIUTENS MOXHO NPOCMOTPETb Ha UHAMKATOPE.
CocTas 1 0603Ha4YeH1e NapameTpOB HACTPOVKN NPUBEAEHBI B NyHKTE 2.6.

BbiGop nogpasaenos, rpynn napameTpoB U NapaMeTpPoB BbIMOMNHAETCA KnaBuLLamu
@® v @), Bxoa B BLIGPaHHLIA Noapa3aen (rpynny Unu napameTp) — knaeuiiei Beoa,
BO3BpAaT Ha NpeAblayLLmnii ypoBEeHb MeHI0 — knasuuein MeHto.

Ecnu BbIGpaHHbIN NapameTp He akTyarneH B KOHKPETHOW KOHdurypauum, To OH uC-
KrnoyaeTcsl U3 MeHio (He oTobpaxaeTcs Ha aKpaHe).

Mogpasnen BA2 merio HACTPOWMKM ucknioualoTcs U3 NpocMoTpa Mpu yCTaHOBKe
napameTpa «Mcnonb3. B2 — Het».

MprmMep npocmoTpa NapaMeTpoB HACTPOWKN NpuBEAEH Ha puc. 3.1.

Mopsnok npocMoTpa NapaMeTPoB HACTPOWKM:

1. YCTaHOBUTb CEPBMCHBIN PEXMM NMPOCMOTPA, HaxaB Ha 8 ¢ kHorky MeHto.

2. Boibpatb meHio «HACTPOUKWU» 1 HaxaTb kHonky Beog,

3. Beibpatb nogpaszgen «bO1» unu «BA2» n HaxaTtb kHONKy «BBog».

4. Knasuwamm @ unm @ BblOpaTh Tpebyemsbii nogpasgen (Cuctemuble, b1, BO2,
OOM.MMM.BXOQ4 vnu YMNPABJ1. B») n HaxaTb kHoNky «BBogy».

5. KnaBuwamm @ unm @ MOXHO BblOpaTb MHTEpeCyLWMin napameTp Ans npo-
CMOTpa 3HaYeHus.

6. lns nepexopa K n. 4 cnepyet HaxaTb kKHonky «MeHto». [Ins nepexoaa k nn. 3 unu
2 HeobxoanMo HaxaTb KHOMKY «MeHK» HECKOMBKO pas.

BHUMAHUE! VsmeHeHuss napameTpoB B  pexume  MpocMoTpa  HacTpoek
HEBO3MOXHO!
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Puc. 3.1 — lNpumep npocmoTpa 3Ha4YeHna napameTpa HaCTPOMKM

3.1.2 U3meHeHue HacMpOeYHbIX NapamMempos

BBoa HacTpoeyHbIx napameTpoB BbinosiHAeTcs ¢ nomoubio MK (6onee npeanoytu-
TerbHbIN BapWaHT) UK C KNaBnaTypbl.

3HayeHna HacTpOeYHbIX MapamMeTpoB pekoMeHAyeTCs CBECTM BOeAMHO, B BUAe Tab-
nvupl. Mpyn HeobxogmmocTn nmeTb Ase B[] Tabnuubl cocTaBnAlTCA pasgenbHO Ans
kaxkgom 6asbl 6aHHbIX BO1 1 B2.

[nsa BBOoAa (M3MEHEHWS) HACTPOEYHBIX MAapPaMeTPOB C KNaBuaTypbl HEO6X0ANMO:

1. YCTaHOBUTbL CEPBUCHBIN PEeXNM NPOCMOTPa, HaxaB Ha 8 ¢ kHornky MeHto.

2. Paspewmntb gocTtyn K uaMmeHeHuto B[], KpaTkoBpeMeHHO HaxaB Ha KHOMKY AOoCTyna.
lMpn aTOM B NpaBOM BepxHEM Yriy nHAMKatopa nosisnsetcs cumson «» — gocTyn K
N3MEHEHMI0 NapaMeTpoB paspeLLeH.

MameHeHne 3HaveHus 4MCnoBOro napameTpa BbINOMHSAETCA nopaspsgHo. Tpebye-
MbIl pa3psg BblbupaeTcs knasuvwamm @ unu @ npu 3TOM BblBpaHHbI paspss Belge-
nseTca MUraloLwyM KypcopoMm. MiameHeHne 3Haderns umdpbl 1 3HAKOB «—» (MUHYC) U «.»
(Touka) ocyLlecTBnAeTCS Knasuwamm @ nnm @

3aBepluaeTca N3MeHeHne 3Ha4YeHns napameTpa HaxaTvem knasvwv BBO[.

Ecnvn 3apaHHOe 3HauyeHWe BHE YCTaHOBMEHHOIO AManasoHa, TO OHO UFHOPUPYEeTCs U
Ha 3KpaH BbIBOAUTCA AuarHoctTuieckoe coobuieHne o6 owwmnbke (puc. 3.2).

Ownbka BBOAA 3HAY.
Paspew.anan.sHau.:
0.0-10000.0

Puc.3.2 — CoobuieHne 06 owmnbke npu BBOAE AaHHbLIX

BHMUMAHMUE! To 3aBeplueHuto BBOOA HACTPOEYHbIX MapameTpoB HeobXxoauMMo Kna-
suwen MEHIO BbINTM Ha BEPXHWIA YPOBEHL MEHIO 1 BKIHOYUTL 3aLUnTy
Ha U3mMeHeHue napameTpos!
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3.2 TpocMOTp TeKyLMX N UTOrOBbIX MOKa3aHUN

[pocMOTp TeKyLUMX U UTOrOBbIX NOKa3aHW BbINOMNHAETCA B nogpasgenax Tekywme
1 UTOorn rmaBHOro aKkpaHa MeHIo.

K Tekywmm napameTpam OTHOCSITCSi 3Ha4YeHWsl pacxodoB, TemnepaTtyp, pPasHOCTU
TemnepaTtyp, AaBMeHNs 1 TENI0BON MOLLHOCTY.

K nToroBblM napameTpam OTHOCATCS 3HAYEHWUsi C HapacTalLWUM UTOroM (OT MOMEH-
Ta cbpoca) o6bEMOB, Macc, pa3HOCTU Macc, TEMMOBOW 3HEPrMU, CYETYMKMA BPEMEHMU
HopManbHou paboTbl N BpEMEHW OTCYTCTBUSA CHeTa.

Mpy NnpocmoTpe TeKyLMX napameTpoB HanpoTUB M3MepsemMoro napamerpa otobpa-
xatotcest kogbl HC. Mpun npocmoTpe utorosbix napameTpos koAbl HC oTcyTcTBYHOT.

[Mpumep npocMoTpa TekyLwmnx nokasaHuin no TB1 nokasaH Ha puc. 3.3, UTOrOBbIX — Ha
puc. 3.4.

02.02.1611:07:04 TB1

TB2

MTOrM
APXWEBEBbI @'
Qfwme napameTpsl
@ @
BriGop
napametpa |t= - - - C t=73.865°C

P=4.456 krc/cm2

TexkywmnenoTB1l.o6w
dt=33.782°C
GoE3.654mM3/u Go=2.456m3 fu Px=4.456 krcfcm2
Eﬂlc/ Beiop
@@ i @O

Puc. 3.3 — lNpumep npocmoTpa TekyLmnx napameTpoB

02.02.1611:07:04 TB1
TEKYIWWE TE

APXWBbI

Tekywhne noTBl.TF;c) Texkywne no(TB 1)
a

®®

O6wue napameTpsl
no T8

Beifop
napameTtpa

\Mzpamerp _ @®  woononoe @®

Pwuc. 3.4 — TMpumep NnpocMoTpa UTOroBbIX MapaMeTpoB
Mopsagok NpocmMoTpa TeKYLUMX U MTOrOBbIX NapamMeTpoB:

1. Knasuiamn @ unm @ BblOpaTh pa3gen «TekyLume» unm «tomy» 1 Haxatb «BBoay.
2. BelbpaTb nogpasgen — tennosow Beoa TB1 nnu TB2 u HaxaTtb «BBogy».

3. Knasuwamu @ unu @ BblBupaeTca HeobxoammeIi TpybonposoA.

4. Knasuwamm @ unm @ BblGMPaeTCs HyXHbIN napameTp.

5. insa Bo3BpaTa B rMaBHbIN 3KPaH MEHI0 HeobxoamMmo ABaxAdbl HaxaTb « MeHro».



Tennosbluncnutens TB7 PykoBoACTBO NO 3KcnnyaTtaumm c.22

3.3 TpocmoTp apXMBHbIX NOKa3aHUN

TennosbMUCNIUTENb NO3BOMNSAET BbIBOANTL HA MHAMKATOP apXMBHbIE JAHHBIE B YaCOBOM,
CYTOYHOM MM MECSHYHOM paspese 3a Niobyto AaTy B npeaenax rnybuHbl apxvea.

[MpocMoTp Ha MHAMKATOPe apXMBHbIX NOKa3aHU BbIMOMHAETCA B pasaene ApXuBbl.

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

= o
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YMEeHbLEeHnsa
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Puc. 3.5 — MNpumepbl BbiIBOAa Ha MHAUKATOP apXUBHbIX BEMUYMH

lMocne BbiGopa Tvna apxua cnegyeT BbiOpaTe HOMEpP TEMNMoBOro BBOAA U HaXaTb
knasvwy BBop. Ha BepxHen cTpoke nHaukaTopa BbIBOASATCA 0603HaYeHus Tuna apxmea
(AY — yacoson, AC — cytouHbin, AM — meca4yHbIn, AU — nTOroBbIN) 1 gata/dac apxume-
Hou 3anucu. Ha HMXHUX cTpokax — obo3HavyeHre 1 3HavYeHvne napameTpa, eAnHULbI 13-
MepeHuii 1 Npu Hanuyum kog HC.

lMpocmoTp 3HaveHut Apyrux napaMeTpoB Mo TB Ha ogHOM M TOM XXe WHTepBane
BpeMeHu (pUKcnpoBaHHas AaTa) BbINONHAETCA HaXaTUSMK KraBuLL @ unu

Knasuwamu @ unm @ BblbMpaeTcsa Ans NpocMoOTpa KOHKPETHbIN napameTp.

[nsi npocMOTpa apxvMBHbIX MOKa3aHW OOHOrO MapameTpa Ha Apyrux UHTepBanax
BpeMeHu criegyeT HaxaTtb knasuwy Beop. Mpu aToMm BeigensieTcs nara/spemvs. Oanee
KnaBuwamm @ unm @ MOXHO YBENUYMBaTb UM YMeHbLUaTb AaTy/Bpems.

Mpn pocTwxkeHUn npegenoB apxvea (B NpowwnoM unm Bygywiem) Ha HUXKHEN CTpoke
nHanumpyeTcs cooblieHne «BHe npeaenoB apxuBay», YTO CBMOETENLCTBYET O BbIXOAE
3a AvanasoH apxuBa.

MoxHO ocyLlecTBUTbL ObICTPLIN Nepexoa K HeOOXoauMOW fAaTe apXUBHOW 3anuvcu.
[ns aTOro Npu BbIAENEHHbIX AaTe/BpemMeHn (MPOCMOTP Npy M3MEHeHnn aaTthbl) criegyet
HaxaTb knaesuwy BBoa. Ha akpaH BbIBOOATCS AaTa U Bpems, KOTOpble nopaspsgHo
MOXHO U3MeHNTb. [10 OKOHYaHUM M3MEHEHMS crniedyeT HaxaTb knasuwy Beogp,.

[ns BbIxo4a B rmaBHbINA 3KpaH MEHI0 creayeT HECKONbKO pa3 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 nutanus. lNMpu BbIxode nNapameTpoB 3a AOMYCTUMbIE npeaenbl PopMmpyeTcs
kog HC, koTopbli BbIBOOUTCS HA UHAMKATOP W 3anuckiBaeTcs B apxvs. Tun HC otobpa-
XaeTcs B NPaBOM HUXHEM Yrily 3KpaHa rMaBHOro MEHI0 B BUAE MUratoLLero coobLueHms.

02.02.1611:07:04

TEKYLWLWE

nTorn

APXWBbI HC TB1 t1|«== Tun HC

Puc. 3.6 — CurHanumsaums o Hanudmm HC

KoHkpeTHbn kog HC otobpaxaeTtcs B nyHkTax meHio «TEKYLUME» nnn «APXUBbI»
HanpoTVB NHaMUMpyemoro napametpa. MNpumep nHamkaumm koga HC npuseaeH Ha puc. 3.7.

Texkywueno TB1.TP 1 |KoaHC AYTBLTPL 02.02.16 12
t==w=-= ©°C — Kon HC
V=3.235M3 @4—
Go=3.654mM3/u M=2.123T
MpocMOTp TeKyLLMX NapameTpoB MpocMOTp apXvBHLIX NapameTpoB

Puc. 3.7 — Npumep nHaukauum koga HC

||I1pumeqa|-me Kogp! HC B MeHto «MTOIM» He oToGpaxatoTtcs. ||

MepeyeHb KOOOB HELTATHbIX CUTYaLUi:

«<» — 3Ha4yeHune napameTpa MeHbLIe MUHUMYMA;

«>» — 3Ha4YeHne napameTpa GonbLle MakCUMyMa;

«!» — oTcyTCcTBYET HanpﬂmeHmel)nMTa}ou.lelh ceTn, obpbIB NNUHUM CBA3M UM Heuc-
npaBHOCTb pacxofgomepa

«#» — BenuunHa aucGanaHca Mace npeBsblLaeT 4ONyCTUMBIN npeaen?.

MpumeyaHusa 1. KoHTponb 06pbiBa NUHUM CBA3M UMW HEUCNIPABHOCTW pacxodomepa
BO3MOXHbI TOJbKO Npy NpuMeHeHnn pacxogomepos MNutepcnoy PC.
2. HC no gnc6anaHcy macc oTobpaxaeTcs Tonbko B MeHio «APXVB»
ans napametpa dM.

341 Konmposnb mekyuwez2o pacxoda

Mpwn yctaHoBke Tnna BogocyeTynka «MexaH.» 1 npeBbilleHUN BXOAHOW YacTOTbl OT
pacxogomepa BenuuuHbl B 2 'l (Bonee Bbicokas YacToTa NpuH1MaeTcs 3a apebesr KoH-
TaKTOB repkoHa), popmmupyeTcs kog HC «>» 1 Ha MHAMKATOP BbIBOAWUTCSI 3HAYEHNE
pacxofa, cooTBeTCTBytoLLee YacToTe 2 'L,

Mpn ycTaHOBKE pexmma KOHTPOrns ceTeBoro nutaHus (pabotocnocobHocTu) pacxo-
pomepoB (KoHTp. BC#HeT) 1 He nogknioyeHHOM curHane koHTpons (6onee nogpobHo
cM. n. 3.4.8), Ha NHAMKATOP BbIBOANUTCA dpakTUYeckoe 3Ha4YeHne pacxoaa n otobpaxa-
etca kog HC «!'» (otcyTcTBYET nutaHue BC).

3.42 KoHmposnb memnepamypsbl
KoHTponupytoTCsl M3MepeHHblE TEKyLLME 3HaYeHusi TemnepaTyp Ha COOTBETCTBME

AnanasoHy. Ecnu 3HayeHne TemnepaTtypbl BbIXOOUT 3a yKa3aHHbIN AuanasoH, TO B ap-
xuBe dukempyeTcs kog HC «<» unun «>» 1 Ha nHamMKaTtope otobpaxaeTcst «— — — ».

PacueTt maccel 1 aHeprum no tpybonposogam Tp1+Tp3 npu Hannunm HC onpepens-
eTca 3HaYeHMeM HacTpoeyHoro napameTpa «KoHTp.t». BapuaHTbl npeactaBneHus uH-
hopMaLmm O TEKYLLMX U apXMBHBIX AaHHbIX NpeAcTaBneHsl B Tabnuue 4.
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Tabnuua 4.
mnanasoH Tekywme ApxuB
MapawmerT A KoHTp.t
P P KOHTpOns P 3HavyeHne| Kog HC |3HayeHune Kog HC
CyeT.oTM. - Y UMM S» | ———— [ «<» unm «>»
t1,t2,t3 0++180°C
C nopcr. - «<» Unn «>» | t01+t03 [ «<» nnun «>»
|24 0+ +180 °C = ——— |«<»>unmme>»| txpor. |«<» unu «>»
tHB -50++130 °C > - CKHYUMM S» | ———— | «<» nnm «>»

MpumMevaHue: < — nboe 3Ha4YeHve

3.4.3 KoHmposb pazHocmu memnepamyp

KoHTponupyetcs pasHocTb TemnepaTtyp dt=(t1-t2). Ecnn 3HaveHne pasHocTu Temne-
paTyp MeHblUe, YeM gonyctumas BenuymnHa dtmin=2°C, To Ha MHAMKaTOpe N B apxuBe
dpukcupyetcsa kog HC «<».

PacueTt aHeprun no TB npu Hannumm HC onpeagenseTca 3HAa4YEHMEM HACTPOEYHOro
napameTtpa «KoHTp.dt». BapuaHTbl npeacTtaBneHns MHGopMauum o TEKYLLMX U apXuB-
HbIX AaHHbIX NpeacTasneHbl B Tabnuue 5.

Tabnuua 5.
[OunanasoH Tekywme ApxuB
MapameTp KOHTPONS KowTp.dt 3HaveHne | Kog HC | 3HauveHue Kog HC
Be3 nogcT. |dakTuy. dt «<» daktny. dt «<»
dt dt < dtmin °C| C nopgcT. dtmin «<» dtmin «<»
CyeT.0TM - «<» - «<»

344 Konmponb daeneHusi

KoHTponupytoTca namepeHHble 3HaveHnst gaenenni P1...P3. Ecnu 3HayeHus Bbixo-
0at 3a ananasoH —0,01-Pe < P < 1,01-PB, To B apxuBe dukcupyetcs kog HC «<<» unu
«>», @ HAa NHAMKATOpP BbIBOAUTCS COOOLLEHne «— — —». PacyeT maccbl U 3Heprumn ocy-
LLleCTBNSIETCHA NO AOrOBOPHOMY 3HauyeHuto aasnenns (Pgor1+Pgor3).

3.45 Konmponb «4yacoeo20 menna»

Mpun pacyeTte 4yacoBoro Tenna MoOryT BO3HWKHYTb CUTyauuu, KOrAa MornyyYeHHbIn pe-
3ynbTaT MU OLHO M3 CnaraemMbliX B pacyeTHoW hopMyre CTaHOBUTCS OTpULLATENbHBLIM.

TB7 B 3aBUCMMOCTU OT 3HadeHus napameTpa «KOHTp.Q», KOHTpPONMMpyeT OaHHYH
CUTYaLMIO U KOPPEKTUPYET pe3ynbTaT BblYMCIEHUN.

BapwuaHTbl npeactaBneHus MHgopMauun B apxmBax B 3aBUCUMOCTU OT 3HaYeHUs
napameTtpa «KoHTp.Q» npeacrtasneHsl B Tabnuvue 6.

Tabnuua 6.
KoHTp.Q 3Ha4yeHue B apxuBe Kog HC
Het DdakTnyeckoe 3HaveHne Q12 n Qr HeT
Bes noacrT. dakTnyeckoe 3HaveHve Q12 n Qr «<»
C nopcTam. OTKOppEKTUpOBaHHOE 3HaveHne Q12 u Qr. (OTpuuartens- «<»
HbIM pesynbTaTaM npuceaveaeTcst 3HaveHue 0)
CueT OTM. ——— «<»

3.4.6 Konmposb yacoeozo o6bema

KoHTponupyeTcsi namMepeHHoe 3HadeHne obbema no Kaxaomy u3 TpybonpoBoaoB Ha
4yacoeoM uHmMepeasie, Ha NpegMeT Bbixoda 3a YCTaHOBMEHHble npegenst (Vmin wn
Vmax). B 3aBucumoctu ot 3HaveHuss napametpa «KOHTp.V» (KOHTponb 4acoBoro obbe-
Ma) U BbIGPAHHOTO pPeXuMa KOHTPOSS HanMuMsi CETEBOrO NUTAHUSI aKTUBU3UPYHOTCS pas-
nn4yHble HC no o6bemy u paccuntaHHON macce.
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BapvaHTbl NpeacTaBneHnss MHgopMauumM B apxvMBax B 3aBUCMMOCTM OT 3HaYeHUs
napameTpa «KOHTp.V» npeacrasneHsl B Tabnuue 7.

Tabnuua 7.
KoHTp.V Vpakt=0 0<Vdakt<Vmin VpakT>Vmax
3HaveHune | Kog HC | 3Ha4veHune | Kog HC | 3HadveHune | Kog HC
Het 0 HeT Vdpakr HeT Vpakt HeT
Be3 noacr. 0 «<» Vapakr «<» Vdpakr «=>»
C nopcr. 0 «<» Vmin «<» Vpoor «=>»
C noAcT. 1 KoHTp.U 0 «<» Vmin «<» Vaoor «>»
CueT oTMeHeH ) 0 «<» Vpakr «<» Vdpakr «=>»

H Mpwv NponagaHuM CeTeBoro NUTaHUA B apx1B 3anuncbiBaeTcs 3HaYeHWe AOroBOpHOro oobema
(Voor) n kog HC «!». Mpu gpyrux 3HadyeHusax «KoHTp.V» B apxuse dumkcnpyetcs kog HC «!», a
3HayeHne 4YacoBOro oGbema 3amMmeHsIeTCs NpoYepkamu.

PacueT macchl 1 3Heprum ocTaHaBnmBaeTcs, B apxvee ukeupyetcst kog HC «!». 3HayeHuwe ya-
COBOro 06bemMa paBHO (haKTUHECKOMY 3HAYEHMIO.

3.4.7 KoHmponb pazHocmu 4Yacoebix macc (QucbanaHc macc)

KoHTponb pasHocTy YacoBbix Macc npumeHsietca TOJNIbKO ans cxem namepenun, B
KoTopbIx napameTp dM paccuuTbiBaeTcs no pasHoctn dM=(M1-M2) (C=1, 2, 4 n 6).

KoHTponb HebanaHca macc Npou3BoanTCH B KOHLE Yaca. ANroputM KOppeKLumn 3Ha-
yeHuh M1 n M2 3aBucuT oT BbIGpaHHOro 3Ha4YeHuss napametpa «KoHTp.dM». Jonyctu-
Mas BenuuuHa HebanaHca macc 3agaetcs napameTpoMm dMmax. Pabota TB7 npu pas-
NUYHBIX 3Ha4YeHMsX napameTpa « KoHTp.dM>» npounmnocTpupoBaHa Ha puc. 3.8.

MpumeyaHne Koppekuun nogsepraroTcs TONbKO apXmMBHble 3HaYeHns M1 n M2. 3Ha-
YyeHus o6bemoB V1 u V2 3aHocsaTcs B apxuB 6e€3 KOpPeKTUPOBKY.

KoHTtp.dM = HeT KoHTpons HebanaHca HeT. B apxuB 3anucbiBalOTCA U3MepEeHHble 3Ha-
yeHus M1 n M2. Kog HC He dhopmupyeTcs.

KoHTp.dM = Be3 noact.1. TonbKko cukeupyeTtcs npesbilenne (kod HC «#») oTpuuaTtens-
HOW pasHOCTV Macc Hag BenuyuHol HebanaHca. B apxvB 3anucbiBaloTCsi U3MepeHHble
3HaveHna M1 n M2.

KoHTp.dM = Be3 noacT.2. Tonbko dmkcmpyetcs (kog HC «#») npesbilleHne pasHOCTU
Macc Mo mopgymnio Hag BenuuumHoi HebanaHca. B apxvB 3anucbiBaloTCst M3MepeHHble
3HayveHua M1 n M2.

KoHTtp.dM = C nopcT.1 lNpun npeBbileHnn OTpULaTENBHON PA3HOCTU MAcC Haf, BEMNYMHON
HebanaHca dmkenpyetcs kog HC «#» 1 B apxviB 3anuCbiBalOTCH U3MEPEHHbIE 3HaYEeHUs]
M1 n M2. Ecnu pasHocTb Macc HaxoamTes B avanasoHe — HbB<dM<O0, To apxuBHble 3Ha-
YeHUsi 3aMeHsTCA Ha cpeaHee 3HadveHe M1=M2=0,5-(M1+M2).

KoHTp.dM = C nopcT.2. Ecnn pasHocTb Macc Haxoautcs B gvanasoHe — Hb<dM<+HB,
TO apxvBHble 3HayeHMsas M1 wn M2 3ameHAOTCS Ha cpegHee 3HaveHue
M1=M2=0,5-(M1+M2). B npoTtnBHoM cny4yae cukcupyetca kogq HC «#» n B apxus
3anuncbIBalOTCA U3MEPEHHbIe 3HaveHna M1 n M2.

KonTp.dM -l-;|E (;! +IE|B dM=M1-M2= Pe:ﬁ;ﬂg:gg:::ﬁ
Her M wamep., kopa HC Het NioBan
Be3 nogcT.1|M wamep.+ kon HC «#» M mamep. OTKpbITanA
Be3z nofeT.2|M uamep.+ kon HC «#» M uamep. iM uaMep.+ ko HC «#»|  3akpbiras
C noact.1 |M namep.+ kog HC «# » el TECRTETENTTES M uamep. OTKpbITan
C noact.2 |M uamep.+ kog HC «#» M uamep.+ kog HC a#» 3akpeITan

Puc. 3.8 — dopmupoBaHme apxmea B 3aBMCUMOCTM OT napameTpa KoHTp.dM
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3.4.8 KoHnmponb cemeeoz2o numaHus unu pabomocrnoco6Hocmu BC

BbluncnuTens no3BonsieT KOHTPONMPOBaThb HanM4Me ceTeBOro NMTaHWsa Ha pPacxoao-
Mepax Unu nHAMBMAyanbHylo paboTocnocobHocTb pacxogomepoB «[uTepdnoy PCy,
BKIOYas KOHTPOSb LeNOCTHOCTU NIMHUN CBA3W.

Cnocob KoHTpons BblbupaeTtcs yctaHoBkon napametpa «KoHTp. BC» no kaxgomy
u3 TpybonpoBodOB TENNOBOro BBOAA. VICTOYHUK curHana KOHTpornsl 3agaeTcs Bbibopom
napametpa «A0r. UMI. BXOO-Ucnonbk3s.».

Tabnuua 8 BapuaHTbl NICTOYHMKOB CUrHanIa KOHTPOSs B 3aBUCUMOCTM OT HAacTPOWKM

[on.nvn.exoa CueT umn.
Mcnonb3os. Het KoHTp. ceTn CurHan-nst
KoHTtp. BC
Het HeT koHTponsa | HeT koHTpons | HeT koHTpons
CeTb 06U, PWR X12:1,2 PWR
Uupneng.«PC» X7...X9 X7..X9 X7..X9
MpumeyaHns

1. Mpn ncnonb3oBaHUM ANA KOHTPONsA nNuTaHus pasbema X12 crnedyeT nopgatb Ha
KoHTakTbl 1 1 2 (puc. 4.5) HanpspkeHne ot 10 go 16 B ¢ ogHoro ns 6110KoB NUTaHWs pac-
xo4oMepoB. [laHHbI cnocob pekoMeHayeTcs NPUMEHSATL B Criyyae noakntoveHust 6noka
NUTaHNA BBIYUCIIMTENS N PACXOAOMEPOB K pasHbiM ha3am unn asTomartam.

2. KoHTponb nutaHusa yepes pasbeM PWR (cM. puc. 2.2) BO3MOXEH NPV Hanu4mm
BHeLLHero 6noka nutaHusa BbluncnuTens. [JaHHbIN cnocob KOHTPONS pekoMeHayeTCs npu
NOAKIMIOYEHUN BbIYUCIIMTENS N PACXOAOMEPOB K OAHOMY aBToMarTy.

3. MHamenayanbHbI KOHTPONb PaboToCMOCOOHOCTN PacXo4OMEPOB, BKITHOYasA KOHTPOMb
LIefIOCTHOCTW NVHWW CBSA3W BO3MOXEH TOSIbKO MPW COBMECTHOW paboTe ¢ pacxogomepamu
«Mutepcnoy-PCx». Mpn aTOM BbIXOA pacxofomepa AOIMKEH UMETb pexnM « IHBEPCHBLIN.

[Mpn oTCyTCTBMM CeTeBOro NUTaHWsa (BbIxOA4e M3 CTPOs pacxogomepa unun obpbiBe
nvHUKM cBa3n) dopmupyeTca ko avarHoctupyemon cutyaumm HC «!» no obbemy wn
mMacce no TpybonposoAam, AN KOTOPbIX YCTAHOBIEH PEXUM KOHTPONS.

HanbHenwmn pacyeT macc, noTpebneHHOn 3Heprun 1 apxveBupoBaHNe NapameTpoB
BbIMNOMHAETCH B 3aBMCUMOCTM OT 3HaveHus napameTpa «KoHTtp.V» (cMm. n. 3.4.6).

HC no oTkmtoveHnto nuTaHnsa opMmMpyeTcs nNpu nNponagaHnis KOHTPOMbHOMO Hanps-
XEHUS Ha BpPeEMS He MeHee 2 MUH.

3.5 CepBuUcHbIe (pyHKLUN

MeHto «CepBUC» NpeaHasHa4YeHo Ansi:
npocmoTpa nHdopmauum o npubope (Cepsuc—MHdopmauums o npnbope);
HACTPOWKN KOMMYHUKaLUMOHHbIX nopToB Com1l n Com2 (Cepsuc—KommyHukaLmm);
KOHTPOnA 3HaveHus BxoAHbIx curHanos (Cepsuc—Hanagka);
cbpoca cogepxMmoro apxuea 1 utToroebix napameTpos (Cepsuc-Copoc apxmsa);
nepesoja BblYMCMTENS B pexum nosepkun (Cepsuc—Ilosepka);
nepexntoveHnst aktmeHon B[ (Cepuc—AkTmnBHas b[);
npocMoTpa CTaTUCTMKN No HepronoTpebnexnto (CepBuc—3HepronotpebrneHue);
npocMoTpa annapaTtHbiX HencnpasHocTen (CepBuc—Anmn. HemcnpasHOCTH);
KOHTpons HanpsbkeHus 6atapemn (Cepsuc—Hanp. 6aTtapen).

Ona Bxoga B MeHio «CepBMC» cregyeT paspellvTb CEepPBUCHBIN YPOBEHb MEHIO,
yaepxuBas He meHee 8 ¢ knasuwy MEHIO.
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3.5.1 MUugopmayus o npubope

Mpv BXoAe B AaHHbIN NMYHKT Ha 3kpaHe 0TobpaxatoTcsl CBeAeHUs 0 npuGope.

Mogens BEYMCAWTENS TB7-04.1
ANNapaTHAR BEPCUA AB 3.0 NB 1.0 [ [POrPAMMHAA BEPCHA
3apoackon HoMep =l N 15-123456 KCK=EBO03 [#== KOHTpONLHAA CYMMa KanUBpoBOK
KonTponsHas cymma NO m=p| KCMNO=DS52E, KCH=7478 |4== KOHTPONLHAR CYMME HACTPOK

Puc. 3.9 — MIHdopmaumst o npubope
3.5.2 KommyHukayuu
Moppasgen npegHasHayeH anst HacTporikn Com-nopToB.
CkopocTb 06meHa BbibupaeTcs B ananasoHe 1200...115200 k6ut/c.
HoctynHel npotokonkl: Modbus RTU, Modbus ASII, PPP.

|| Mpumeyvanne [Mopt Com1 cooTBeTCTBYET MHTEpPdEncy RS232, Com2 — Ethernet/RS485. ||
e R IO ol WD i [ee=20e0o W oy C f7

HANAOKA
BHEPI{EI'IOTPESREHHE @

>Modbus RTU
Modbus ASCII
PPP

Cropocte: 9600

Puc. 3.10 — Hactporika Com-nopToB

MpumeyaHue MakcumarnbsHas ckopocTb 06MeHa no uHTepdericy RS232 npu paboTe
oT 6aTtapeu He 6onee 9600 k6GuT/c.

3.5.3 Hanadka
B 4aHHOM NyHKTe 0TOBpaXaroTCsA 3HaYEHNS! BXOAHBIX CUTHASIOB MO KaXKAOMY 13 KaHaroB.
HUMQD KaHgJ'Ia 3H‘3HEHME napameTpa

- _.[ I1=12,0 MA (1904)
TS
“ 15=10,0 mA (1203)
[ R1=129, 230 Om (1234)
CONPOTUBASHHUE wep{ o as s
R6=129,230 Om (1234)

4= Kop ALIN

[ F1=1,275Tuy N=123
YacToTa mepd oo . 4= KOAWHECTBO MMNYNBCOE
F7=0,275Ty N=0223

Puc. 3.11 — 3HayeHns BXOOHbIX CUrHanoB
||I1pumeanV|e 3HayeHune YyacToTbl F7 cOOTBETCTBYET AOM. UMMNYIIbCHOMY BXOAY. ||

3.5.4 C6poc apxuea

[ns BeinonHeHust onepaumm CBPOC APXUBA Heo6xoaumo:

e paspeluunTb AOCTYN K HACTPOEYHbIM NapamMmeTpam, HaXxkaB KpaTKOBPEMEHHO Ha
KHOMKy gocTyna (cM. puc. 2.2);

e MepenTy Ha CepPBUCHLIN YPOBEHbL MEHIO, yaepXunBas He MeHee 8 ¢ knasuwy ME-
HKO u ¢ nomoLLbto KnaeumL unm BbIOpaTh 1 BOMTK (HaxkaTvem BBOL) B
pasgen CEPBUC-CBPOC APXUBA,;

e knasuwamn () unn @) noaTeepanTL HEOBXOAMMOCTL CBpOCa «Aax» U HaxaThb
knasvwy BBO[. [lns oTka3a OT cOpoca BbiOpaTh «HET».

Baop, Ddukcaums
u3MeHuin

HANAQKA Baoy @ of
SHEPIONOTPEBJ/IEHUE > Het 8B
CEPOC APXUBA | Oa | @ 23
Axktus. b: bA1 @ =4

Bosspar 6e3
U3MeHUs

Puc. 3.12 — Cbpoc apxuBa

MpumeyaHue Onepauusi «KCBPOC APXUBA» 06HYNsieT TONbLKO COAEPKUMOE apxmBa
W UTOroBble AaHHbIE.
HacTtpolikn 1 cogepxumoe apxmBoB COObITUIN HE N3MeHsTCA!

MHgpopmauums o pakte cbpoca apxmBoB hrKCHMpyeTCs B apXMBE COObITUIA.
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355 lMoeepka

[nsa nepesoga Belumncnutens B pexxum MOBEPKA Heobxoammo:

e paspeLlunTb AOCTYN K HACTPOEYHbIM NapamMeTpam, HaxkaB KpaTKOBPEMEHHO Ha
KHOMNKy AocTyna (cMm. puc. 2.2);

e MepenTy Ha CEPBUCHLIN YPOBEHb MEHIO, yaepXunBas He MeHee 8 ¢ knasuwwy ME-
HKO 1 ¢ nomoLLbo KnaBuL @ unm BblOpaTh 1 BonTM (Haxkatnem BBO[N) B
pasgen CEPBUC-NMOBEPKA,;

e KnaBuLLIaAMMU @ unu @ noaTBepauTb HeobXoaMMOCTbL cOpoca «aa» N HaxaTb
knaesuwy BBO[,. [1na oTkasa OT BbIOpaTh «HET».

Tun Gatapen: AA

YcK. pewnmM: Beikn

NMoeepka: Bkn
WHO®OPMALIMA O NPUEOPE

MoaTeepxaeHue _
DEMUME NOBEPKA Beon DuKcauma
WIMEHHA

Tun 6atapen: AA

YcK. pewnm: Buikn
l']m;el(a: Boikn

WHOOPMALIUA O

£y

Puc. 3.13 — BkntoueHve pexunma noBepku

Boappat Ges
WIMEHUS

Mocne BKNOYEHUS pexrma NoBEpKM:

— B BblMUCIUTEND 3arpyxaeTcsi noBepoyvHasi 6asa AaHHbIX;

— ycTaHaBsnueaeTcs Bpems xx:58:00.

daKkT HaxOXOAEeHUS BbIYUCIIMTENS B pexunme MOBEPKU MOATBEPXKAAETCA MUratoLLmm
cumBoriom «I» B MpaBOM BEPXHEM Yyriy 3KpaHa.

HMHIMKAUMA pERMME
NOBEPHI

Puc. 3.14 — Nngukauusa pexuma noBepku
Mo OKOHYaHWM MOBEPKM BbIYMCNUTENS HEOOXOAMMO OTKIIOYUTE AaHHBIN pexum. [Mo-
cnefoBaTenbHOCTb AEVCTBUIN aHaNOrM4Ha BKITHOYEHUIO MOBEPKM.
Mpu BbIXOAE 13 NOBepkM coaepxumoe Tekyluen Bl BocctaHaBnvBaeTcs.

BHUMAHMUE! Tllocne okoH4YaHWsi MOBEPKM HEOOXOOAUMO YCTaHOBUTbL AaTy M BpeMs U
coenatb CBPOC APXUBA.

MpumeyaHue [MNpu noBepke B aBTOMATUYECKOM pPeEXUME NepeBos BeluMCTIUTENS B pe-
XXMM MOBEPKM 1 BO3BPAT M3 HETO, a Takke yCTaHOBKA BpeMeHMU 1 copoc
apxuBa nponssoaatcs ABTOMATUYECKW.

MHdopmaums o dhakte NoBepku hUKCUpyeTCs B apXnBe COObITUN.
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3.5.6 AkmueHas B[]
[Nogpasgen npegHasHayeH Anst CMeHbl akTneHowm B/1.

oL e e R K@ FREN
|[AkTuB. B/1: 51| Lt |[AkTne. 6A: 612
Tun 6atapeu: AA f vaMervk | Tun Gatapen: AA

Bosspar Ges
M3MEHWA

BAO1 f Beifop I'Iapleynmqeuup.l B I'Iei'?ekncl-:eHne_lﬁﬂ
1 AKTUEHDIA B BBU}J C naponem C goctynoM
- ‘ B80g) Pukcaunn

H3IMEeHHA

Puc. 3.15 — CmeHa aktueHon b1

n

pumevaHue M3meHeHune Tekylen B[] ¢ knaBnaTypbl BO3MOXHO MpW YCIOBUAX:
1. Vicnonb3oBaHnune B2 pa3speweHo (YNPABJIEHUE BO2—-
Ucnonb3oBaHue B2-[1a).
2. 3apaH crocob nepekntoyeHust B «BpyyHyto».
3. PaspelueHa cmeHa B[] ¢ knasuaTtypsl (C naponem unv C ooctynom).
4. CxeMmbl navepennii B TB1 n TB2 B[12 He paBHbI HymH0.

n

pumeyaHue [laponb no ymonyaHuoo 11111.
YTepAa naponsa npueBeaeT K HEBO3MOXHOCTU €ro BOCCTaHOBIEHUA
6e3 o6palleHusi K NPOU3BOAUTENIO.

Thbl

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

3.5.7 OHepzonompebneHue

Moapasgen npegHasHayeH Ansi BbIBoA4a cnpaBoYHOM MHGOpMaLny o BpeMeHn pabo-
BbIYUCIIMTENS B PEXUMaX, BNUSAIOLLMX Ha pecypc GaTapeu:

e Hapa6. 6e3 Bl — paboTta Bbluncnutens ot 6artapen (6e3 BHELLHErO NUTaHUS);

e Pacuyert. pec. 6aT. — pacueTHoe BpeMsi UcHepnaHust pecypca Gatapeu;

e Hapab. gucnnes — gnuTenbHOCTb paboTbl gucnnes;
L]

Hapa6.no cetn — pabota no nHTepgency.

Hapa6. 6e3 Bl 1y
Pacu. pec. 6ar. 8789 u
Hapa6. aucnnesa: 123 4
Hapa6.nocetn :32y

Puc. 3.16 — NHdopmauusi o paboTe BbluncnnTens

4 TloaroTtoBKa K JKcnnyaTauuum

4.1 PacnakoBka

Mocne pacnakosku TB7 nomeLLatoT B Cyxoe oTannMBaeMoe noMelleHue Ha 24 yaca.

4.2 MecTO yCTaHOBKU U KpenneHue

Mpu BbIGOPE MecTa yCTaHOBKU crieqyeT yuuThiBaTb, YTO AonycTuMbiMu anst TB7 sie-

nsitoTcst paboune ycnoeums cornacHo nyHkty 1.2.4. Haubonee GnaronpusitHas Temnepa-

Ty

pa okpyxatolero Bo3ayxa oT 15 go 25 °C. B nomelleHUn HeOdonycTMMoO Hanuyue na-

pPOB KUCAOT, LUenoyen, npuMmecen amMmuaka, CEPHUCTLIX U OPYrMX ra3oB, Bbi3blBAOLLMX

KO

ppo3uio, a TakkKe HeJonycTMma KoHAeHcauus Bnaru.
MecTo ycTaHOBKM He OOMMKHO pacnonaratbCs BONM3M cunoBbiX kKabenew, anekTpo-

LNTOB, CBApPO4HbIX annapaTtoB 1 T.M., MHade TB7 cnegyeT 3alimMTUTb 3a3eMieHHbIM Me-

Ta

NANYECcKMM Kopobom.
KpenneHvwe ocHoBaHWs koprnyca Mnpou3BOAWTCS BUMHTaMW B 4-X TOYkax COrmnacHo

puc. 4.1 (Npn CHATON KPbILLKE MOHTaXHOro oTceka) unn Ha DIN-peiiky.
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125

E

185

Puc. 4.1 — Cxema kpenneHus kopryca TB7
4.3 MopkniovyeHMe BHELLHUX Lenen
4.3.1 O6wue mpeboeaHusi

BHUMAHME! 3AMPELWAETCA MPUMEHEHWE OATYMKOB, BbIXOA KOTOPbLIX
CBASAH 3JNIEKTPUYECKN C KOPIMYCOM (3EMJIEW)!

[uameTp kabens, nponyckaemoro 4yepes KabenbHbli BBOA, AOIMKEH ObiTb 3—-5 MM.
CeueHue NPOBOAHMKOB, MOAKMIOYAEMbIX K pasbeMam, AOSKHO 6biTb 0,12-0,5 Mm?.

Ecnun B paguyce go 10 meTpoB oT TB7 1 nepBUYHbIX AATYMKOB OTCYTCTBYIOT CUMO-
Bble MPOBOAHMKM C MHAYKTUBHOW Harpyskon 6onee 1 A (TpaHcdopmaTopbl, CBapoO4Hble
annapatbl, ABAraTenmn) 1 NpoYMe UCTOYHMKWN 3NEKTPOMArHUTHbIX MOMEX, TO NIMHUK CBA3U
C AaTyuKamu JonycKaeTcst NpoKnaabiBaTbh HE3KpaHMPOBaHHBIMM Kabensmu.

[Mpn HannumMn BbIENEePEYNCIIEHHbIX UCTOYHUKOB 3NIEKTPOMAarHUTHbIX MOMEX JIMHUK
CBA3N C AOaT4yukamMun pekomMeHOyeTCA BbIMOJIHATb 3KpaHMPOBAHHbIMU kabensamu nméo
npoKnagbiBatb B MeTanmnyecknx pr6ax unu metannopykasax. Npn atom ansa npo-
KNagKn CUrHanbHbIX IMHUA MOXHO NMPUMEHUTb obwui kabene.

OKpaHbl kabenen AoMmkHbl ObiTb SNEKTPUYECKN COEANHEHBI MeXay cobown (TONbKo B
OfHOW TO4Ke) 1 obLMM npoBodoM npubopa. [ins 3TOM Lenu Mcnonb3oBaTb KOHTaKThbl 1
nnu 4 pasbemoB X7, X8, X9.

3anpelLaeTcs NpUcoearHEHNe SKPaHOB K J1oBbIM MOCTOPOHHMM LIEMSIM, BKIOYas 3a3eM-
NeHVst 1 3aHyrneHvs. CriegyeT NPUMEHATL Kabenu, umeloLuye U3onsiLMIo MOBepX 3KpaHa.

BHeluHune ycTponcTsa (MoAeMm, KOMMNbIOTEP), NOAKIN0YaeMbIe No nHTepdency RS232
OOMXKHbI MMETb 3alUTy OT MMMNYNbCHBIX MEepPeHanpsxeHun 1 nomex (rpo3osalynty) C
noacoeanHEHNEM K JIMHWK 3aLLMTHOIO 3a3eMIeHus.

3awuTHOE 3a3emreHne TB7 ot nopaxeHua 3NekKTpn4eCcknM TOKOM He Tpe6yeTc9|.
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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 UCNOSTHEHUSA MOKa3aHbl Ha puc. 4.2.

[kont[uens
Z ® 4 | g8
t © 3| U |£|tBY

o3t 24 ©z2| U ==

'; 4 BbIBOAA S 1 !

% Kont|Uens

£ 5 O 4] | g

g t ©3 | u |gg|Te7

% 1 24 ®2| U |=<%

E 3 BoIBOAA © 1 l

T [Kont]Uenb [Kout[Uens

(=% - -

8 ® 4 | b 4 | ]
©3 | U |s€g|Te7 3] U gz tB7
2| U [== e 2| U [=*
® 1| | 1] 1

a) MopgkntoveHne TC no 4-NpoBOAHON Cxeme ©0) MopkntoyeHne 2-x NpoBoAHbIX TC

Puc. 4.2 - BapuaHTbl nogkntodeHus TC

,D,OﬂyCKaeTCﬂ nogkntodeHne ogHoro TC Ha HECKONbKO KaHanoB n3mepeHuna temnepa-
Typbl TENNOBbLIMNCUTENA.

MpuMeyaHne Cxema NoAknoYeHust Ha puc. 4.2. 6 oTHocuTcs Tomnbko k TC ¢ Hepasb-
€MHbIM [BYXNPOBOAHLIM KaGenem.

|| BHMUMAHMUE! HapaiuuBaHve Hepa3beMHOro ABYXNpOBOAHOMO kabensi He gonyckaeTtcst ! ||

4.3.3 ModknroyeHue umMnysbLCHbIX Oam4yukoe (8030CYemMy4yuKos)
MMnynbcHble aTymMku NOAKMYAOTCSA 2-X XUrbHbIM kabenem anuHon o 500 m.

K nmnynecHomy Bxogy TB7 mMoryT noakntovaTbCa yCTPONCTBA C NUTAHMEM MX Bbixoga OT
TENNOBbIYMCIINTENS (MACCMBHBIV TUM) UM OT COBCTBEHHOTO MCTOYHUKA (AKTUBHBIN TUN).

Ona nutanunsa YINIbTPA3BYKOBbIX PACXOOOMEPOB BE3 COBECTBEHHOIO UC-
TOYHUNKA NMUTAHUA Ha BxoaHbIX pasdbeMax X7, X8 n X9 npenyCcMoTpeH cneumarnbHbIn
KoHTakT +U. CxemMa nogkntoyeHms Y3 pacxogoMepoB npmBeaeHa Ha puc. 4.3.

X7, X8, X9

U Kot LUens|
[o1331T] 4 |06w

0 e 3 |+U
@ Bbix 2 |Bx1
Oocw 1 06w

Puc. 4.3 MNoakntoyeHne Y3 cHeTUMKOB C NUTAHUEM OT TEMSOBLIYNCIINTENS

MpumeyvaHne I'Ipvl NOOKNOYEHUN YyNbTPa3BYKOBbIX pacXo4oOMepOB K BbIYUCIIUTENIO C
adBTOHOMHbIM NMUTaHMemM ncnosb3oBaTb 6aTapero nutaHna Tuna D !
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4.3.4  ModkmoyeHue Gamyukos OaesieHusl
[JaTynkn gaBneHus NogkroyaeTcs 2-xX XunbHbiM kabenem gnuHon ao 500.
PekomeHoyemas cxeMa nogknyeHns aTYNKOB AaBIEHUS:

Tp1 TB1 KoHT | Llens
Hp)— ® 2 Bxl (e
T2 TB1  —® 1 [ OBw| ™
(P ——o4 | Be e
Tp3TB1 ¢—»0® 3 | 05w |>
P —1+—o2 | B |-
TpTTB2 ¢—+® 1 | Cow|>
(P ——04 | B |-
Tp27B2 $—»®3 [ osw|>
R W e Oy e T LTI
—s T *03 | o6 >

Puc. 4.4 — MpyMep NoaknoYeHns AaTYNKOB AaBMNeHUs
Ana nutaHusa aeyxnposoaHbix ML paspeluaeTcs NpUMeHeHMe oaHoro 6rioka NUTaHKs.

BHAMAHUE! 1. AJ1A MUTAHUA OATYMKOB OABJIEHNA HEOBXOOMMO WCTOJb-
30BATb BHELUHME TPAHC®OPMATOPHbLIE BJIOKU NUTAHUA!
2. BANAPANNENNBAHMNE KAHAITIOB M3MEPEHUA OABNEHVA HE
OONMYCKAETCA!

MpumeyvaHne I'Ipvl ncnonb3oBaHuKn He bonee OBYX OATYMKOB OaBlieHUA pa3pellaeTca
3anuTbiBaTb AaT4YMKM OT B10Ka NUTAHNUS BBIYUCTIUTENS.

4.3.5 [lopsidok nodksovdeHust

Pasbembl Ans nogxktoYeHns BHELLHUX Lenen HaxoaaTCca B MOHTaXXHOM oTceke TB7.
Pa3meleHne pasbeMoB M CXeMbl MOAKIIOYEHUS AATYMKOB NpeacTaBneHbl Ha puc. 4.5.
Mpu noctaBke TB7 oTBETHbIE YACTVN Pa3bEMOB YCTAHOBIEHbI.

[Mopsaaok nogknoveHns uenemn 4aTynkos:
e [lponycTtnTtb Kabenu Yepes repMoBBOAbLI U pasaenaTb Ha anuHy 8...10 cm.
o 3auncTutb NPOBOAHUKN Kabenen, CKPYTUTb MHOFOXMWIbHbIE NPOBOAHUKN UMK

HageTb kabernbHble HaKOHEYHMKN, BCTaBUTb B rHe340 COOTBETCTBYHKOLLEro pas3b-
eMa U 3aKpennTb BUHTOM.

Mpumeuanue MEPE] NPUCOEOVHEHVEM KABENEW K MPUBOPY HEOBXOOM-
MO YBEAWTBLCA B OTCYTCTBUN PA3PLIBOB 1 KOPOTKMX 3A-
MbIKAHWW NMPOBOAHNKOB CXEMb!!

e [lpucoeanHnTb OTBETHbLIE YacTU Pa3bEMOB.
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X8 |erpr
112[3]a 5 ]1[112]3]4 |Gl
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Puc. 4.5.2 — PacnonoxeHne pa3beMoB 1M CXemMa NOAKNHYEHNS 4aTYMKOB

Mopgenb TB7-04.1
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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) CH 6, KT3=3, ®PT=0 [55[Cl [Cucrera < [ [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 [00O | |

3. PacneyaTtatb oT4eT 0 HacTponkax. OT4eT O HacTpoMKax MOXHO BIOXWUTb B NpO-
eKTHy0 AgokymeHTauumto. MNMpumep oTyeTa o HacTpomkax (HactpoeuHas B[1) npuBeaeH B

npunoxexum .

lMocne BBOAA HACTPOEYHbIX
CBPOC APXUBA (cm. . 2.9).

napameTpoB

cneanyeTt  BbINONTHUTL — onepauuto
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4.5 Anpobauusa ¢pyHKLMOHUPOBaHUA

Mocne mMoHTaxa v BBoAa 6a3bl AaHHbIX HaAo YoeauTLCS B HOPMArbHOM OYHKLIMOHUPO-
BaHUM y3na ydeTa. [ins aToro crniegyeT NocrnefoBaTenbHO BIBECTU HA MHOMKATOP 3HAYEHWS
TemnepaTyp U 06beMHbIX pacxodoB. [py COMHEHMSIX B peanbHOCTM UX 3HAYEHW nocneno-
BaTeNbHO MPOBEPSIIOT: MOHTaX Liene, HacTpoeYHble NapameTpbl Ha COOTBETCTBME Nacrop-
Ty A@TYMKOB U OaTYMKOB Ha COOTBETCTBME MX nacropty. pu Hanuumm kogos HC, cnegyet
YCTPaHWTb BbI3BaBLUYHO X MPUYKHY, PYKOBOACTBYSICh MYHKTOM 5.2.

5 O06cnyxuBaHue Npu 3Kcnnyartayum

51 Mopsapok akcnnyaTtauum

B npouecce akcnnyaTauuu B3aMmogenctane nonb3opatensd ¢ TB7 B OCHOBHOM CBO-
OUTCS K CYUTBIBAHUIO TEKYLLMX N apXMBHBIX NMOKa3aHW U BHELLHEMY OCMOTPY.

Mpun HeobxoaMMOCTH Takke NPOM3BOOSAT:

e CMeHy CXeMbl U3MepeHuid (Hanpumep, 3MMHEN Ha NETHIO U HaoBoPOT) — NP Hanm-
Ynm ofHoM 6a3bl gaHHbIX B11 unu cmeHy 6a3 AaHHbIX — Npu paboTe ¢ aAByms B/,

® MOAKIHYEHMEe MoaeMa, KOMMbIoTepa (B TOM YUCIE U3MEHEHME 3HAYEHMUI CKOPO-
CTM obmeHa) — 6e3 CHATUSI NNIOMObI.

C ycTaHOBIEHHON NEPUOAMYHOCTLIO OAMH pa3 B 4 roaa NpoBoAAT NOBEPKY.

Mpy cHATMM C akcnnyaTauuyM Ha NoBepKy HeobGXoauMmo 3adMKCUpOBaTb apXvBHbIE
nokasaHus, NOCKONbKY B pesyrnbTaTe NoBepku OHW ByayT cTepTbl U3 namatu TB7.

5.2 YcTpaHeHue HewTaTHbIX CUTyauun

TB7 nmeet cucteMy anarHocTuku. [inarHoctuke noasepraroTcs:

e MapameTpbl cucTeM TennocHabxennst TB1 n TB2;

e annapaTtHasl YacTb TEMMOBbIMUCIINTENS;

® Hanuume HanpspKeHWs BO BHELLHeW anekTpoceTn, nutatowen BC.

[Onsa yctpaHeHua HC B cuctemax TB1 u TB2 npoBoasaT meponpusitus no npoBepke u
yCTPaHeHuo BO3MOXHbIX MPUYMH. B nepByto ovepedb criegyeT NpoBepuTb:

e HageXHOCTb KOHTaKTOB Ha CTOPOHe Aatumka n TB7;

e OO6pbiB, KOPOTKOE 3aMblKaHWe UIN 3aMblKaHUe Ha 3eMIT0 JINHUW CBA3K;

e CooTBeTCTBME NOMAPHOCTY CUrHana.
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PekoMeHaaumm no yctpaHeHuo HC npuseaeHsl B Tabnvue.

HC

Cnoco6 ycTpaHeHusA

TemnepaTypa BHe
AvanasoHa nsme-
peHun

MpoBepuTsb:

— CooTtBeTcTBME AaHHbIX NacnopTta TC 1 3HaYeHUs1 HAaCTPOMKN.

— LlenoctHocTb yyBCcTBUTENBHOIO anemMeHTa. ConpotueneHne TC
npv Temnepatype 6numakon 20 “C gomkHo 6bITb B npegenax 107—
109 Om ansa 100 n Pt100 n 535-545 Om gns 50001 n Pt500.

— MNpaBunbHOCTE NogkntodeHns TC K TennoBbIYMCIIMTENIO

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

[aBneHune BHe
OuanasoHa nsme-
peHun

MpoBepuTb
— ®yHKUMOHMPOBaHWe 61oKa NMTaHWA AaTyvka AaBneHus.
— Hanuyume BbIXogHOro Toka oT Aatyumka.

O6bem BHe auna-
nasoHa ycTaBoK

MpoBepuTb
— OBGOCHOBaHHOCTb 3HAYEHUI YCTABOK M NpaBuIibHOCTL BA.
— Hannuywme curHana ot BC.

OTcyTCTBYHOT NO-
kasaHma V, Mu Q
B apxuBe

MposepuTb Hannume kogos HC no ykasaHHbIM napameTpam. MNpu
HanuunM KOOoB YCTPaHWUTb MPUYMHBI UX BO3HUKHOBEHMUS

HebanaHc macc
BHe AuanasoHa
yCTaBKU

MpoBepuTb

— [lencTBUTENBHO N HET NOAMUTKM CUCTEMBI TeNSocHabXxeHus, a
ONsi 3aKPbITOM CUCTEMbI — HECAHKLIMOHUPOBAHHOIO Bogopasbopa.
— O6oCHOBaHHOCTb 3HayeHusi yctaBk dMmax.

Tennosas SHeprua
oTpuuartesnbHa

MpoBEpUTL, YTO HET NOAMUTKU CCTEMbI TENMOCHAGXKEHMUS 1 Temnepary-
pa Bofbl B 0GpaTHOM TpyGOMpPOBOAE HWKE, YeM B NoAatoLLEM.

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

MpoBepuTtb

— VIMeeTcs M1 BO3MOXHOCTb HECAHKLIMOHMPOBAHHOTO OTKIMHOYEHWS NuTa-
Hus BC. [Ins ero ncknioyeHnst NIioMoMpytoT pasbeMHble CoeMHEHUS
Liernen NUTaHKs, B TOM YMCre NOAKIIoYeHVe Brioka NUTaHNS K 3aneKkTpo-
ceTw. MNpy HeobxoayMocTy 0becrneyeHNst HaAEXHOrO ANEKTPONUTaHNS
BC npvmeHuTs 6ok 6ecnepebonHOro nuTaHus.

HewncnpasHocTy B
TB7

OTI'IpaBVITb Ha npeanpunAaTne—mn3rotoBuTesb.

6 TpaHcnopTupoBaHMWe N XpaHeHUe
TpaHcnopTupoBaHve TB7 cnegyeT npou3BoguTb TONBKO B YMaKOBKE aBTOMOOWMITb-

HbIM, KENe3HO4OPOXHbIM, aBUALIMOHHBLIM, PEYHBIM U MOPCKUM TpaHCMOpPTOM c obecne-
YeHMeM 3almnTbl OT JOXAA U cHera. [py TpaHcnopTUPOBaHUKM AOMKHbLI CObnoaaTbCs:
Temnepartypa okpyxatowero Bosgyxa oT MuHyc 10 go 50 °C; oTHocuTenbHasi BaXXHOCTb
0o 95 % 6e3 koHaeHcauun Bnaru.

TB7 6e3 ynakoBku fonyckaeT XpaHEHUE B 3aKPbITbIX OTaNSIMBAEMbIX XpaHWUMMLaXx
npu Temnepatype ot 10 go 30 °C u oTHocUTENbHOW BRaxHocTn Ao 95 %. KoHaoeHcaums
BNarv He gonyckaeTcs.

XpaHeHue criefyeT BbINONHATL Ha cTennaxax. CknaguposaHue TB7 gpyr Ha gpyra
He ponyckaeTcd. PaccTtosiHme OO OTOMMTENbHBLIX YCTPOWCTB AOMKHO ObiTb HE MeHee
0,5 M. Bo3gyx He gormkeH cogepXaTb Mbinv, NApoB KUCMOT U LIEeNnoyun, a Takke rasos,
BbI3bIBaOLLMX KOPPO3WI0. Mpn xpaHeHnn He TpebyeTcsa KoHCepBaLuy U 06CNyXMBaHWS.
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MpunoxeHne A — Cuctema AMarHOCTUKM

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 npvBeaeHbl COOTBETCTBUE MPUYNH BO3HUKHOBEHMS U kogos HC.

Tabnuua 61 — PacnosHaBaHne HC no ee kogy B TEKYLUMX NOKa3aHUSIX
BenuuunHa MpnynHa Moka3aHusn Kon

Temnepatypa t1+t3 n t<0°C ——— <
tx t>+180°C R >
TemnepaTypa tHB t<-50°C — =
t>+130°C -——= >
P<-0,01PB - —— <
ONaenexve P1 - P3 P>101Ps —— ~
Pacxog G1 — G3 F > 2"y npu «Tun BC» = MexaH. | CooTtBeTcTBylOWEE 2L | >
Pacxog G1 — G3 He nogknoyeH koHTponb cetu | akTtuyeckoe 3HavyeHue | !

Tabnuua 62 — PacnosHaBaHne HC no ee kogy B YacOBbIX apXMBHbIX MOKa3aHUSAX

CyeT OTMEHEH

BenuunHa MpuynHa HacTponku MokasaHuna Koa
Temnepatypatl, t<0 E’- CyeT OTMeH. -
t2nt3 munm ) Cuyer ¢ nojgc. tpor
(-]
Temnepartypa tx t>180°C — txgor <
Temnepatypa tHB| t<-50 mm
paryp unu t >130°C - T =
[asnenve P <-0,01PB _
P1-P3 wmP>1,01PB Paor
Bes noacr,
CyeT OTMEHEH Vepakt
VdpakT > Vmax >
C nogacr., vaor
C nogct. n koHTp.U A
Bes noact
> )
O6bem 0<Vcpakt<Vmin| g CueT oTMeHeH Vepakt -
V1,V1iunV3 3 C noact Vmin
Vpakt =0 = C nopcT. v koHTp.U 0
OTcyTcTBMe KoHTp.V # C noact. n L
KOHTP.U
cetesoro KoHTp.V = C noact. n !
nuTaHus KOHTP.U Vpor
= Bes noact.1 m
dM <-HB
Macca dM ripu g‘ C noact 1 ®daKTn4. 3HavYeHne | #
dM = M1-M2 dM< —HB nnm g: Bes noact.2 n )
dM > HB x C noacrt.2
o Bes nopcr. ®daKTn4. 3Ha4YeHune
Tennosas g
= C .
aHeprus Q12* Q2<0 z noacr 0 <
x

* KoHTporb npoBoauTcs Ans Kakaoro criaraemoro ¢hopMysbl Q12 U nprcBanBaeTcs

cnaraemomy 0 (Hynb) B criyyae ero oTpuuaTesibHOro 3HauYeHusl.
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MpunoxeHne b — NoaknwyYeHne BHEWHUX YCTPOUCTB
1 NogknioyeHne TB7 k koMnbOTEPY NO MHTepdency RS232C

Posetka DBOF PoseTtka DB9F

2 MNopgknioveHne TB7 kK mogemy

Posetka DB9F Bwnka DBIM
RS232C

W

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

NMpunoxeHne B — YteHue apxuBoB Ha SD-kapTy

MpumeyaHne [Mpy aBTOHOMHOM NUTaHWUK BbluMCnuTeENst oT 6atapen AA pabota SD-
KapTbl HE NOAAEpPXKMBaAETCS.

[Mpn yctaHoBke SD-kapTbl B BbIYUCIIMTENb CUYUTBIBAKOTCS BCE BWOblI apXMBOB U
HaCTPOMKKN BblMUCIINTENS. YCTAaHOBKM AnanasoHa AaT apXxvMBOB He Tpe6yeTc;|.

MonHoe Bpems cunTtbiBaHWs apxmBoB He Gonee 30 c.

Mpwn 3anvcu co3gaeTcst nanka ¢ Ha3BaHWEM AaTbl CYHUTbIBAHUSA MO YacaM BbIYMUC-
nuTtensa. VIMNopT gaHHbIX ¢ KapTbl B 6a3y aaHHbix MO «ApxvuBaTop» BbIMOMHSETCS B
MeHo «denctBna-UMnopT AaHHbIX-TB7 U3 HakonuTtens...».

YTteHune apxunBoB Ha SD-kapTy BbINOMHAETCA B CneayloLen nocrnefoBaTeribHOCTU:
1. YcraHoBuUTb SD-kapTy B BbluncnuTens. Ha nHamMkaTope nosiBUTCS coobLyeHme:

O6HapyweHa SD kapTa

- Beoa: ckauarts hann
- MeHw: oTMeHa

2. Haxatb knasuwy «BBogy.

CkaunBaHue panna

He BbiHUMalTE KapTy

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

3. Nocne okoHYaHWs CYUTLIBAHUS apXnBOB NOABUTCA coobuieHue:

CkayuBaHMe banna
3aBEpPWEeHO YCNeWwHo

Usenexkute SD kaprty
4. Haxatb knasuwy «MeHIo» 1 BblHyTb SD-KapTy.
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MpunoxeHne I' — Npumep HacTpoevyHon B[4
OTYET O HACTPOWKAX TEMNOBbLIYNCNNTENA TB7
Mogenb TB7-04 3aBopckoi Homep 15001234
AnnapaTtHas Bepcus AB 3.0 lMporpammHas Bepcus 1B 1.0
KoHTponbHas cymma nporpammMmHoro obecneveHuns KCMNO=D52E
KoHTponbHas cymma HacTpoek KCH=9F 34
Oata dopmuposaHust 10.11.2015 12:11:06
O6wue
CeTeBoOWN agpec: 0
WUpeHTudmkaumnn Kop opraHusauum: 0
Lorosop: 0
Yac oTyeta: 23
[aTa otyera: 25
CuctemHble Cuctema eauHuLL: MKC
Tepmonpeobp.: 10001
[Nepexof aumHee/neTHee Bpemsi: Het
Oon.umn.Bxon HasHa4deHune: Het
YnpaBneHue 61 Vicnonb3oBaHue b2: Het
HacTpowku b1
MapameTp: TennoBoun BeoA 1 TennoBowu BBOA 2
CU: 6 6
KT3: 0 0
DOPT: 0 0
KoHTp.t: CyeT oTMm. CyeT oTMm.
KoHTp.dt: Bes noacr. Bes noacr.
Wcn.tx
txg (°C):
Pxga (krc/cm?2):
KoHTp.Q: C nogacr. C nopcr.
KoHTp.dM:
dM max (%):
Wcn.tHB: He nawm. He nam.
Tpyb6a 1 Tpy6a2 |[Tpy6a3| Tpyba1 Tpy6a 2 Tpy6a 3
Tun BC ONeKTpoH. | 3nekTpoH.| --- ONeKTpoH. | OnekTpoH.| ---
Bec nmn.(n) 10 10 10 10
KoHTtp.BC Het Het Het Het
KoHTp.V Het Het Het Het
Vmax (M3) 100 100 100 100
Vmin (m3) 10 10 10 10
Vgor (m3) 20 20 20 20
tgor(°C) 150 70 90 60
Ppor(krc/cm2) 6,5 5,5 5 4
Hatyumk P Ectb Ectb Het Het
PB(krc/cm2) 16 16 ---
Pn(m) 0 0
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