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Hactoswmun AOKYMEHT pacnpoCTpaHseTcs Ha TEenfoBbIYUCIIUTENb
«B3JIET TCPB» ncnonHenus TCPB-024M n npegHasHayeH ans o3Ha-
KOMJIEHUS Nonb3oBaTensa C yCTPONCTBOM TENOBLIYNCAUTENS U NOPSA-
KOM ero akcnnyaTtauuun. YacTtb | cogepxuT TexHU4eckoe onucaHue, no-
PSO0K HAaCTPOMKM M 0BCNy>XMBaHUSA TeNnNoBblYMCIMTENS, YacTb |l — pu-
CYHKM, CXEMbI U ONMCaHNEe NnapameTpoB TEMNOBbIYUCINTENS.

B cBasu ¢ npoBOANMbIMA KOHCTPYKTUBHbLIMU ,D,Opa6OTKaMVI n yco-
BepLUEHCTBOBAHUAMN B TemnioBblvMUCIINTENE BO3MOXHblI OTIN4YMNA OT
HacTodALlero pykosoacrtea, He BJIIUAKOWME Ha MEeTpOoJiIorm4eCkme Xapak-
TEPUCTUKN U (byHKLl,VIOHaJ'IbeIe BO3MOXXHOCTU n3genuna.

MEPEYEHb MPUHATbLIX COKPALLEHN

DN - AMamMeTp HOMUHAIbHLIN;

Brl - BTOPU4HbIN NpeobpasoBaTens;

MBC - ropsiuee BOAOCHAOXEHME;

MKW - nsmeputenbHbl KaHan MMNynbCoB;

HC - HewTaTHas cuTyauus;

HCX - HOMMHanbHasi cTaTnveckasi XapakTepucTuka npeobpasoBaHus;

na - npeobpa3soBaTterb AaBMEHNS;

MK - NepcoHarbHbIN KOMMbIOTEP;

no - NporpammMHoe obecneyveHme;

MnP - npeobpasoBaTtenb pacxoaa;

nT - NpeobpasoBaTenb TeMmnepaTtypbl;
P3O - PYKOBOACTBO MO 9KChyaTauuu;
B - TENSIOBbIMUCIIUNTENDb;

TP - TpybonpoBog;

TC - TennocucTema;

XB - XonogHoe BoAocHabXeHue.

NMPUMEYAHNA:

1. Bug HaumeHoBaHUS UN 0603HAYEHUS!, BbINOMTHEHHOTO B TEKCTE U Tab-
nvuax XupHbIM WpudToM Arial, Hanpumep, TennocucTema, COOTBET-
CTBYET ero oTob6paxkeHunio Ha amcnnee npubopa.

2. Ha pucyHkax pykoBoACTBa MO 3JKchnyatauum napameTpbl, AOCTYMHbIE
ansa pepaktnposaHunsa B pexxumax PABOTA wnu HAJTALKA, o6o3Hava-

HOTCA CMMBOJ1aMN [Fl n E], a 0T06pa>|<aeMb|e TOJNIbKO B OAHOM U3 3TUX

pexmnmoB — CMmBOJ1aMn ®n @ COOTBETCTBEHHO.
* ok %

» Tennosbiqucriumerns «B3JIET TCPB» 3apesucmpupoeaH 8 [ocydap-
cmeeHHoM peecmpe cpedcmeg uamepeHul P® nod Ne 74739-19.

» Tennosbiqucriumens «B3J/IET TCPB» coomeemcmeayem mpebogaHu-
M HOpMamueHbIX OOKYMEHMmMO8 10 3/1eKmMmpoMazHUMmMHoU coemecmu-
mocmu u 6e3ornacHocmu.

» Tennosbiqucnumerns «B3JIET TCPB» pa3peweH K npuUMeHeHUr Ha y3-
Jlax ydyema meriogou dHepauu.

YpocTtosepsioLwme JOKYMEHTbl pa3MeLLeHbl Ha cante www.vzljot.ru
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FTAPAHTUUN N3TOTOBUTEINA

I. WNarotoBuTenb rapaHTUpyeT cooTBeTCTBUe Tennosblducnutenen «B3JET
TCPB» ucnonHeHus TCPB-024M TexHMYeCckuM YyCroBusiM B npefenax rapas-
TUMHOIO CpoKa, yKa3aHHOro B nacrnopTe Ha usgenue, npyu cobnogeHnn cnepy-
OLLMX YCIOBUMN:

1. XpaHeHue, TpaHCnopTUpOBaHME, MOHTaX M 3SKChfyaTauus wusgenuvs
OCYLLIECTBNAOTCA B COOTBETCTBMM C TpeBOBaHNSAMI SKCMyaTaLuNOHHOWN
AOKYMEHTaLnun.

2. MoHTax u nyckoHanagouyHole paboTbl NpoBedeHbl cneunann3npoBaH-
HOW OpraHusaunen, COTPyaHUKN KOTOPOW NpoLusn obyyvyeHne Ha npea-
NPUSATUM-U3IOTOBUTESNE, U UMEIOT CEPTUdUKAT Ha BbINONTHEHNE JAHHOTO
Buaa paoor.

Il. B cnyyae Bbixoga ob6opyaoBaHUs U3 CTPOS, rapaHTUAHbBIA PEMOHT BbIMOMHAET-
Csl B FOSIOBHOM WM permoHarnbHbiX CEPBUCHBLIX LEHTpax, aBTOpPU3Npo-
BaHHbIX NO paboTe ¢ obopygoBaHMEM TOProBon Mapku Banet, npu co-
GnogeHun ycrnosun akcnnyatauun n TpeboBaHWn, yKasaHHbIX B 3KC-
nnyaTauMoHHOW JOKYMEHTaL K.

[ll. U3roToBuTENb HE HECET rAapaHTUNHLIX 0653aTENbLCTB B CREAYOLWMX Cryyasx:

a) OTCyTCTBYeT NacnopT Ha U3genue;

6) nsgenne MeeT MexXaHNU4YECKNE NOBPEXAEHNS;

B) M34enue XpaHwunocb, TPaHCNOPTMPOBANOCb, MOHTMPOBANoOChL UMM 3KC-
nnyaTMpoBanocb C HapylleHneMm TpeboBaHMK JKChyaTauMoOHHON [0-
KyMEHTauun Ha n3genve;

) OTCYTCTBYET Unn noBpexaeHa nnomba ¢ noBepuUTENbHbLIM KNENMOM,;

A) nsgenve nogsepranock pasbopke unv gopaboTke;

€) rapaHTusi He pacnpoCTPaHAETCs Ha pacxodHble MaTtepuansl U getanu,
NMEIOLLINE OFPaAHNYEHHBIN CPOK CINYXObI.

NHdopmaumsa no cepBucHoMy obGCnyXMBaHUO NpeacTaBfieHa Ha canTe
http: www.vzljot.ru B pasgene CepBuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Tennosbluncnutens «B3JIET TCPB» npegHasHavyeH ons ucnonb3oBa-
HUSA Ha y3nax yyeTa TEMNIOBON SHEPTUN C LIENbIO U3MEPEHUSA U BbIYUC-
neHns napamMeTpoB TEMSIOHOCUTENS U NPeacTaBfeHnss JaHHbIX No Mno-
TpebneHuo Tenno- n BOOOPECYPCOB.

1.1.2. O6nacti npUMEHeHUs TENSOBbLIYNCTINTENS:

- ICTOYHUKKN TENnna;

- BOASIHbIE CUCTEMbI TENNOoCcHabXeHus/TennonotTpebnenus;

- CUCTEMBbI XONI0QHOro BOAOCHa0XeHus;

- CUCTEMBbI perncTpauum n KOHTPONs napamMeTpoB TEMSOHOCUTENS.

1.1.3. Tennosbluucnutens cootsetcTyeT FOCT P 51649, pekomeHgaumam
MW 2412, M 2573, MO3M R75 n gpyro HOpMaTUBHON OOKYMEHTa-
Uun, pernameHTupytowen TpebosaHms Kk npubopam yyeTa.

1.1.4. BHewHnun Bua Ttennosblumcnutens «B3JIET TCPB» wcnonHeHus
TCPB-024M nokasaH Ha puc.1.

Puc.1. Tennosbluucnutenn «B3JIET TCPB» ucnonHeHusa TCPB-024M.
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1.2. DyHKUMOHANbHbIE BO3MOXHOCTHU

1.2.1.

Tennosbluucnutens «B3JIET TCPB» ncnonHenna TCPB-024M, obec-
neynBaer:

N3MepeHne ¢ NOMOLLbI NEPBUYHbIX Npeobpa3oBaTenei TeKyLmX 3Ha-
YeHu pacxoga, TemnepaTypbl U AaBNEHUSI B KOHTPONMPYeEMbIX Tpy6o-
nNpoBoAax U onpeaeneHne TEKYLLMX U CpeaHEB3BELLEHHbIX 3a MHTepBan
apXMBUPOBAHMWS 3HAYEHWIA NapaMeTpPOoB TEMNIOHOCUTENS;

onpeaeneHne 3Ha4eHnin TENOBOM MOLLIHOCTM M KONMYecTBa TENMOThbl B
TENnnoCUCTeME;

BBOA NMpu HEOBXO0AMMOCTU M MUCMONb30BaHWE B pacyeTax AOroBOPHbLIX
3Ha4yeHu NapameTpoB TensoHocUTens (TemnepaTtypbl, JaBNEHUs, pac-
xoda) B TpybonpoBodax, a Takke AOrOBOPHbIX 3HAYEHUN MacCCOBOro
pacxoda v TennoBoW MOLWHOCTM B TEMNNIOCUCTEME;

npuem no nocnegoBaTeslbHOMY UHTepdency M NCnonb3oBaHUe B pac-
yeTax TEKYLLUMX 3HAYEHUIN TeMnepaTypbl HA UCTOYHMKE XONOAHOW BOAbI;
BO3MOXXHOCTb BblOOpa M3 crnmvcka cxembl NOTPebneHns ¢ 3agaHHbIMU
anropyuTMamm pacyeTa Tenna um HabopomM MCNONb3yeMblX MEPBUYHbLIX
npeobpasoBaTenen pacxoga, TemnepaTypbl U AaBNeHUs;

nporpamMmMHoOe HasHa4yeHue NepBUYHbIX NpeobpasoBaTtenen pacxona,
TemnepaTypbl U AaBMEeHUs B KOHTPONMpYyeMbIX TpybonpoBoaax;
opraHusauuio TensoyyeTa Kak B OTOMUTENbHbIN, Tak U B MEXOTOMNU-
TemnbHbIA CE30H C aBTOMATU4YECKUM MEepekntovYeHMeM Ha COOTBETCTBY-
OLLIMA anropuTM pacdeTa Ha 6ase ABYX pacyeTHbIX TEMNNOCUCTEM;
apXvMBUpPOBaHME B 3HEProHE3aBMCUMOWN NaMATU pe3yrbTaToB U3Mepe-
HWUI, a TaKke YCTAaHOBOYHbIX MapamMeTpoB ANS KaXXaow TENNoCUCTEMbI;

BBOA 6a3bl yCTAHOBOYHbIX MAapamMeTpoB MO KaXaon TeNoCUCTeEME;
BeAEHME XypHanoB AENCTBMI onepaTopa, OTKA30B U HELUTATHbIX CUTY-
aumn;

hopMMpOBaHME Ha BbIXOLE NOrMYeckoro curHana;

BbIBOA, U3MEPUTENbHOWN, ANAarHOCTUYECKOW, YCTAaHOBOYHOWN, apXUBHOW 1
Apyron nHopmMmaumm Ha MHOUKaATOP U Yepes BHELLUHNE MHTEPIENCHI;
aBTOMATUYECKUA KOHTPOSIb U MHOMKAUMIO HanuMyus HeucnpaBHOCTEWN
NnepBUYHbIX NpeobpasoBaTenen M HeLWTaTHbIX CUTyauui B TENocucTe-
Max, a TaKkke onpegerneHve, MHAMKaLUMIO U 3annUcb B apXuBbl BPEMEHU
HapaboTKM N NPOCTOSl, BUAA HELITaTHOW CUTyaumn Onsi Kaxaon ns ten-
nocuctem;

YCTaHOBKY KpuTepus domKcaumm v Buaa peakuumn TenroBblYMCNNTENS
(TB) Ha BO3MOXHble HEUCNPaBHOCTN NN HewwTaTHble cuTtyaumm (HC)

3aLLUMTY apXMBHBIX U YCTAHOBOYHbIX AAHHBIX OT HECAHKLVMOHUPOBaHHOIO
gocTyna.
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1.2.2. B TennoBbluucnutene ucnosnHenms TCPB-024M (Bepcusi nporpaMmHo-
ro obecneyeHusn 76.30.03.29), pesynbTaThl paboTbl COXpaHAOTCA B Ya-
COBbIX, CYTOYHbIX 1 MECAYHbIX apXMBaXx.

[JlononHutensHo B TennoBbluducnutenb ucnonHenma TCPB-024M
(Bepcusa nporpammHoro obecnedeHns 76.30.03.40) moxeT ycTaHaBnu-
BaTbCA moaynb apxumatopa WKC[.467532.001, koTtopbii obecneyn-
BaeT coXpaHeHue pe3ynbTaToB paboTbl TB B MUHYTHbIX apxmBax, aHa-
NOMMYHBIX NO CTPYKTYpPE YacoBbIM apxmBaM. Takke Moayrnb apxvBaTopa
NO3BOMSET BbINOMHATbL BbIBOA AAHHLIX OAHOBPEMEHHO MO MHTEpden-
cam RS-232 n RS-485.
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1.3. TexHU4YeCKkne XxapakTepucTUKu

1.3.1. OCHOBHble TEXHUYECKNE XapaKTEPUCTUKU TENNOBbLIYUCINTENS NpuUBe-
AeHbl B Tabn.1.

Ta6bnuua 1
3HayeHne
HanmeHoBaHue napameTpa MpumeyaHune
napameTpa
1. KonnyecTtBo KaHarnoB U3mMepeHus:
- pacxoga no9
- TemnepaTypbl 0o 6
- aBneHuns 0o 6
2. Konn4yecTtBo KOHTPONMPYEMbIX TENNTOCUCTEM no 3 Mpym. 1
3. KonnyecTtBo KOHTponMpyembix Tpy6onpoBoaoB 1o 4

B TENSIOCUCTEME

4. [uanasoH namepeHnsi cpegHero o6beMHOro
pacxona, M%/y

5. [lnanasoH namepeHunsa temnepartypsl, °C ot 0 go 180 Mpum. 2, 3

ot 0,01 go 1 000 000

6. [nanasoH namepeHns pasHoCcTu TelvmepaToyp B ot 3 10 180 Mo, 2
nogatowem n obpatHom Tpybonposogax, °C

7. dnanasoH nsamepeHunsa gasneHus, Mlla o1 0,1 go 10

8. HanpskeHne nntaHns NOCTOSHHOro ToKa, B 24 cm. n.1.3.5

9. MNoTpebnsiemast MoOLLIHOCTb, BA He bonee 2,5 MNpum. 4

10. CpegHsst HapaboTka Ha O0TKas, 4 75 000

11. CpegHuin cpok cnyxodbl, net 12

12. NabapuTHble pasMmepbl, MM 250 x 135 x 90

13. Macca, kr 0o 1,0

NMPUMEYAHNA:

1. B cnyyae opraHu3auuu B OOHOW U3 TENSIOCUCTEM TennoyyeTa C aBTO-
MaTUYECKUM MEPEKMOYEHNEM anropuTMa pacyeTa npu nepexoge oT
OTONUTENBHOIO CEe30Ha K MEXOTOMUTENbHOMY M 0BpaTHO KONMYECTBO
KOHTPONMpPYEMbIX CUCTEM He Bornee 2-X.

2. 3HayeHne napameTpa onpeaensaeTcs TEXHNYECKMMN XapakTepUCTUKamm
ncnonb3yembix TepMonpeobpasoBaTenen ConpoTUBIEHMS.

3. BoamoxHa peructpaumsa temnepaTtypbl B guanasoHe oT muHyc 50 °C
(Hanpumep, HapyxHoro Bo3gyxa) n oo 300 °C (Hanpumep, neperpeToro
napa) npu MCNonb3oBaHUN COOTBETCTBYHLLEro TepmonpeobpasoBaTe-
na conpotmeneHusa (TI1C).

4. bes3 yyeTa MOLWHOCTU, NOTpebrsemon nogkntoyeHHsIMn K TB npeobpa-
3oBaTenamu pacxoga un gaenexus (cm. n.1.3.6).

1.3.2. B TennoBblMucnuTene npeaycMoTpeHbl BXOAbI:
- ANSA YaCTOTHO-UMMYNbCHbIX CUrHaNoB — Ao 9;
- ANs cUrHanoBs conpoTUBNEHUs — 6;
- ANSA TOKOBbIX CUrHanos — 6;
- Ans NOrn4yecKknx curHanos — 3.
1.3.3. BuiBog pesynbTatoB namepeHun B TB opraHusyeTca ¢ noMoLlbo cep-
BMCHbIX 3NTIEKTPOHHbBIX MOAYNEN, KOTopble o6ecneynBatoT:
- 4 yHMBepcarnbHbIX Bbixoda (Mo 3akasy);
- 1 BbIxog MHTeppenca RS-232 (RS-485);
- 1 BbIXOA MHTepdenca Ethernet (no 3akasy).
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1.3.4. Pe3ynbTtathl pabotbl TB coxpaHATCA BO BHYTPEHHMX apXmMBax U Xyp-
Hanax, a yCTaHOBOYHble AaHHble — B 6a3e napameTpos.

nMy6GuHa apx1BOB:
- MUHyTHOro — 46080 npeablaywnx MUHYT (C MogynemM apxvBaTtopa, Bep-
cusa MO 76.30.03.40);
- yacoBoro — 1488 npeablaywmx Yacos (62 npegblayLmnx CyTok);
- CyTOYHOro — 366 npegblayLmnx CyToK;
- Mecs4Horo — 48 npegbioyLwmx MecsiLeB.
"ny6uHa XXypHanos:
- obuwero xypHana HC — go 100 3anucen;
(>kypHan gocTtyneH B pexume HAJTALKA)
- XypHana HC tennocuctem — go 500;
- XXypHana gencrtsun nonb3oBatens — ao 1000 3anvcen;
- XXypHana otkasoB — go 100 3anucen;
- XypHana pexumoB — o 512 (ctupaetca Tonbko B pexume KAJTNB-
POBKA — thyHKUusa anekTpoHHoM nnomobl npubopa).

BpeMFI COXPaHHOCTUN apXMBHbIX, @ TakKKe YCTaHOBOYHbLIX AOaHHbIX
npwn OTKINKO4YEHNN BHELLHEro NTaHnAa — He MeHee 5 ner.

1.3.5. OnekTponutaHme TB ocyliecTBnseTca cTabunmnanpoBaHHbIM Hanpsixe-
HMEeM NOCTOSAHHOrO TOKa M3 AnanasoHa (22-29) B ¢ ypoBHeM nynbcaumm
He 6onee £1,0 %. MNutanue ot cetn 220 B 50 'y moxeT obecneymBaThb-
CSl C MOMOLLbIO UCTOYHMKA BTOPUYHOIO NUTAHUS.

1.3.6. TennoBbluncnuTens obecneymBaeT 3IMEKTPONUTAHME HanpsXKeHUEM
NOCTOSIHHOIO Toka 24 B+ 1 % Ao 9 gaTynkoB pacxoda npu MOLLHOCTU
notpebneHnsa oo 2 BT Ha gaTymk 1 o0 6 AaTYNKOB AaBMNEHUS NpU TOKe
no 20 MA Ha gaTyumk.

1.3.7. YCTOMYNBOCTb K BHELUHUM BO3OEWCTBYIOLWMUM hakTopamMm TensioBbIYnC-

nutens B paboyem pexume (no FOCT P 52931):

- Temnepatypa okpyxatoLero Bosgyxa — ot 5 go 50 °C (rpynna B4);

- OTHocuTenbHas BnaxHocTb — 80 % npu Temnepatype 35 °C n Gonee
HU3KMX Temnepartypax, 6e3 KoHaeHcaumm Bnaru;

- aTMocepHoe gaeneHue ot 66,0 go 106,7 klMa (rpynna P2);

- Bubpaumsa B gmanasoHe ot 10 go 55 Ny ¢ amnnutygon go 0,35 mm
(rpynna N2).

CrteneHb 3awmTtel TB cootBeTcTBYET KOAy IP54 no TOCT 14254,

11

// B3/ET



1.4. MeTponornyeckume xapakTepucTuku

1.4.1. MNepeyeHb METPOSIOrMYECKUX XapaKTEPUCTUK TEMMNOBLIYUCIIUTENS NPU-
BedeH B Tabn.2

Tabnuua 2

HavnmeHoBaHue napameTpa 3HayeHune

Mpegenbl gonyckaemon OTHOCUTENbHOW MOrPELLHOCTU Mpu npe-
00pa3oBaHUKM YaCTOTHO-UMMNYSbCHBIX CUTHANoOB B 3HAa4YeHME 0O bEMHO- +0,1%
ro pacxoga, obbema

Mpenenbl gonyckaemon abConOTHOM NOrpeLwHocTn npu npeob-

+0,1°C
pa3oBaHnn CUrHarioB CONpoOTUBIIEHNA B 3HA4YeHME TemMnepaTypbl

Mpepensbl gonyckaemor abCcontoTHOM MOrpeLIHOCTU Npu npeobpa-
30BaHNN pPasHOCTM CUrHanoB COMPOTUBIIEHUSI B 3HAYEHWE pasHOCTU +0,03°C
Temnepatyp

Mpenensl gonyckaemon NpuBeOeHHOW K AManasoHy M3MepPeHUin
MOrpeLuHoCcT! Npu npeobpas3oBaHUM TOKOBOrO CUrHana B 3HayeHue +0,5%
OasneHus

Mpenensl gonyckaemMonm OTHOCUTESTIbHOW MOrPeLHoCTU Npu m3-
MEpPEHUM KONMyecTBa TEMNOBOW 3HEPrMn M TEnnoBOM MOLLHOCTU B
OOHOTPYOHbIX cucTemax TennocHabxeHus (Npy 3agaHHOM 3HAYeHUK
OaBneHuns)

+0,5%

Mpegenbl gonyckaemMon OTHOCUTENbHOW MOrpPeLHOCTU Npu U3-
MEPEHUN KONMMYECTBA TEMSIOBOW 3HEPrMM WU TEMNOBOM MOLLHOCTM B
cucTemax TennocHabXeHusl, cocTosAlmX 13 asyx u 6onee Tpy6 (npu| * (0,5 + 3/At) %
3a[jlaHHOM 3Ha4YeHUN OaBneHus), roe At — sHadeHue pasHOCTU Temnepa-
Typ TEMNOHOCUTENSA B NPsIMOM M obpaTHom Tpybonposoae, °C

Mpegenbl goriyckaemMon OTHOCUTENbHOMW MOrpeLHocT npu uns-

+ 0,01 %
MEPEeHUN NHTEPBAarNoB BPEMEHN

1.4.2. MNpu paboTe TennoBbLIMUCANTENSA B cocTaBe TennocyeTtunka «B3JET
TCP-M» ¢ ucnonb3oBaHvem npeobpasoBatenen pacxoga, Temneparty-
pbl U OaBneHus!, ykasaHHbIX B N.1.6.1.3, OTHOCUTESbHbLIE MOrPELLIHOCTH
npu N3MepeHnn, NHOuKaunmn, permcTpaunmn, XpaHeHnn n nepegadve pe-
3ynbTaToB M3MEPEHUI KONMMYECTBA TEMMOTbl COOTBETCTBYIOT Kraccy 2
no NOCT P 51649.
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1.5. CocTtaB

CoctaB TB npu nocrtaBke — B COOTBETCTBMM C Tabn.3.

Tabnuua 3
HanmeHoBaHue n ycrnosHoe 0603HaveHne Kon-Bo MpumeyaHune

1. TennoBbluMcNUTENb 1

2. ACTOYHUK BTOPMYHOIO nutaHna =24 B 1 Mpumeydarne 1
3. KoMMNneKkT MOHTaXHbIn 1 [Npumeyanune 2
4. MacnopT 1

5. PykoBoacTBo no akcnnyataumm u. |1, |1 MpumeyaHve 3

NMPUMEYAHUA:

1. CTOYHMK nuTaHMs nocTaensieTcs Mno 3akasdy. BapmaHTbl NOCTpoeHus
CXeMbl anekTponutaHma TB B 3aBUCUMMOCTM OT 4ucra 3anuTbiBaeMblX
MNP npusegeHsbl B MNpunoxeHun b yactun Il HacTosiwero P3.

2. CoctaB TB — B coOTBETCTBMM C 3aKa3oM. B KOMMNeKkT MoryT BXoguThb:
kabenu ceasm TB ¢ npeobpasosatenem pacxoga (MP), npeobpasosa-
Tenem Ttemnepatypsl (MT) n/vnn npeobpasosaTtenem aasnexusa (M4);
AnvHa kabenen no 3akasy 13 Tunopsaa: 6, 12, 20, 30, 40, 70, 100, 150,
200 m.

3. 3OkcnnyaTtaumMoHHasi OOKYMEeHTauusi, MHCTpyMeHTanbHas nporpamma
«MonuTop Banet TCPB-02x» ans paboTtbl ¢ npubopom no nocnenosa-
TenbHomy mHTepdency RS-232 / RS-485 (NpocMOTp TeKyLmx 3Ha4ve-
HUA N3MepPAEMbIX U BblYUCIISIEMbIX NapaMeTpoB, HAaCTPONKa U NoBepka
npubopa), a Takke uHTepdency Ethernet pasmelleHa Ha cante ompmel
«B3JIET» URL: http://www.vzljot.ru. lNMporpamma «MoHutOop Baner
TCPB-02x» BXxoOUT B COCTaB nakeTa nporpamMmm «YHuBepcasibHbIA npo-
CMOTPLLMKY.

Mo 3aka3y BO3MOXHa MocTaBka MporpaMMHOro Komnnekca «Banet
Cly, nosBonstowero obbeaMHATb B €ANHYH CeTb nNpubopbl (B TOM
4yucrie passfiMyHOro Tuna n pasHbIX NPomM3BoauTENEN) C Lenblo aBToma-
TM3aumm cbopa faHHbIX, Co3aaHns N BeaeHus 6a3 OaHHbIX, a Takke
NOArOTOBKN OTHETOB.
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1.6. YcTpoucTtBo n pabora

1.6.1. NMpuHUMN padoTbl
1.6.1.1. Tennosbluncnnteno «B3JIET TCPB» mncnonHeHna TCPB-024M npega-
cTaBnsieT cobon MMUKPONPOLLECCOPHOE N3MEPUTENbHO-BbIYNCINTENBHOE
YyCTPOMCTBO (puc.2), cocTosiwee u3 AByx 4Yacten (6110KoB): OCHOBaHUS —
6noka kommyTaumm (1) 1 nMueBon Yactn — 6roka BTOPUYHOIrO npeodb-
pasoBatens (Bl1) n knasuatypbl (2). Kopnyca 6mn0koB BbINOMHEHbI 13
nnacrTmaccsl.

8

Lkl

1 — 610k Kommymauyuu; 2 — 6nok Bl u knasuamypsbl; 3 — MOOyrib KOM-
Mymauuu; 4 — anemMeHmMbsl KOMMymauuu, 5 — membpaHHbIe 3a2rywKu; 6
— pa3bem uHmepgetca RS-232; 7 — knasuamypa; 8 — XudKoKkpucmari-
Jniudeckul uHOukamop.

Puc.2. YctpouncTBo TennoBbiuucnutens ucnonHeHmna TCPB-024M.

BHyTpun 6noka kommyTaumm (1) yctaHoBneH moaysnb (3) ¢ KommyTa-
UMOHHBLIMW 3nieMeHTamu (4), obecnevnBaloLMMM NOLKAOYEHNE BHELU-
HUX YCTPOWCTB K TennoBbluMcnnTento. Ha HmxHen naHenn Grnoka Kowm-
MyTauumn pacnosnoxeHbl: pasbeM uHTepdenca RS-232 (6) n oteepctus
c meMbpaHHbIMM 3arnywkamu (5) ona BBoga kabensi nutaHus, cur-
HanbHbIX kabenen MNP, NT un MN[0, a Takke BHELWHMUX YCTPOUCTB, MNOA-
Kntoyaemblx K TB. Ha 3agHen cTteHke HaxogaTca oTBepCTUS And ycTa-
HOBKW KPOHLUTENHOB, obecneunBatomx kpenneHme TB k DIN-perike Ha
obbekTe akcnnyatauum (puc.A.5 MNpunoxeHue A u.ll PJ).

Bnok Bl n knaBuaTypbl (2) cOOEPXUT UCTOYHUK NUTaHUSA, 3aKpern-
NeHHbIN Ha 3agdHen cTeHke 6noka, n moayns Bll, B KOTOpbIN ycTaHaB-
NMBaKOTCH CEPBUCHbIE MOAYNU YHUBEPCasibHbIX BbIXOOOB W MOAYIb
Ethernet. 3agHss cTeHka 6roka KpenuTcs BMHTaMKU K ero Kopnycy u
nmeeT Bblpesbl, obecneynBarolme OOCTYN K KOMMYTaUMOHHbIM 3ne-
MeHTaM cepBUCHbIX mogynen (puc.A.2 4.1l P3). Ha nuueson naHenu
6noka HaxoasaTcs knasmaTypa (7) v )KUOKOKPUCTANNIMYECKUIA MHOMKATOP
(8).

Bnok Bl u knaBuaTypbl coeauHsaeTcs wnendamm n BUHTAMU C
6rokoM KoMMyTaumn, obpasys TENNOBLIYUCIIUTESb.
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1.6.1.2. MNpuHumnn gencrtemna TennosblMncnuTena ucnonHeHns TCPB-024M oc-
HOBaH Ha M3MEepPEHUM NEPBUYHbBIX NapaMeTpPoB TeNMoHocuTens (pacxo-
Aa, TemnepaTtypbl U AaBNeHNs) ¢ NOMOLLBIO NEPBUYHbIX NpeobpasoBa-
Tenen MNP, MT, MO, ycTaHOBNEHHbIX B KOHTPONMpPyeMbIX TpybonpoBo-
Aax, n obpaboTke pesynbTaTtoB N3MEPEHUIN C YH4ETOM 3a4aHHbIX 3HaYe-
HWIM YCTaHOBOYHbIX NApaMeTPOB U B COOTBETCTBMM C BblIOpaHHbIM anro-
PUTMOM.

CTpyKTypHasi cxeMa TEMMOBbIYMCIMTENS NpMBEAEHa Ha puc.3.

TennoBbiuucnutens B3JIET TCPB-024M

Bnok Bl n knaBuatypsbl
WnonkaTop Knasuatypa
Moaynb
BTOPUYHOTIO Mogynb RS-232/RS-485 [« RS-232 (RS-485)
npeobpasoBaTens e gl
i CepBucHbIi MOBYNb (&t (| YHuB.
YHUBEPCANbHBIX BbIXOLOB i*:i BbIxoabl 1-4
Mogynb Ethemet @ Ethemnet
T ——
Brok MNuBUN LA i
Mogynb nepBUYHOTO Mogynb =24 B CTOUHUK
npeobpasosatens B [ g i

A
P <> Rz |"220B 50Ty

i Mogynb i ||

 apxusatopa i V|| > TASM:‘%

A 4 e (T YTHblE
apxvBbl

Bnok kommyTaLum

Moaynb KoMMyTaLmi
A A A A A A A

CurHan HanpaBneHusa NoToka

T igi.iglici.ie
(= Ciici iCi e (=

..........................................

BUTT — emopu4HbIli uCMOYHUK 3nekmponumanusi; BI1 — emopuyHbIl rpe-
obpasoeamernb; N[ — npeobpasosamenb dasneHusi; 11 — nepeuyHbIl rpe-
obpaszosamenb; 1P, T — npeobpa3osamersnu pacxoda, daerieHuUs, memrie-

pamypsbl.
Puc.3. CTpykTypHas cxema TennoBbIMUCIIUTENSA.
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1.6.1.3. insa noctpoeHna Ha 6a3e TB tennocyetynka «B3JNIET TCP-M» (Homep

74420-19 B 'ocyaapcTBEHHOM peecTpe cpencTB namepeHnin PO) Heob-
XO0OMMO ucnonb3oBaTb nNpeobpasoBaTenu pacxoga, TemnepaTtypbl u
[aBrieHNsi, COrnacoBaHHble C TEMMOBbLIYUCANTENEM MO TEXHUYECKMM U
METPOSIOrMYECKNM XapakTepUCTUKaM.

Tunbl npeobpasoBatenen pacxona, TemnepaTtypbl U AaBMEHUS, UC-
nonb3yemMble AN NOCTPOeHUs TennocyeTynka, NnpuBedeHsl B onncaHmum
Tvna Ha TennocyeTyunk «B3JIET TCP-M».

OnucaHue npuHUMNa OENCTBUS N TEXHUYECKME XapaKTEPUCTUKK
npeobpasoBaTenen pacxoga, Temnepatypbl U AaBneHUs, UCMNONb3ye-
MbIX 4n9 noctpoeHus tennocyetunka «B3JIET TCP-M» npuBeneHbl B
COOTBETCTBYHLLEN IKCMyaTaUMOHHON JOKYMEHTaUuUN.

1.6.2. Bxoabl MoAaynsa KOMMyTaLum

1.6.2.1.

1.6.2.2.

YacToTHO-MMMNyNbCHbIE BXOAbl NpefHasHadeHbl Ana nogkroveHuns MNP
pasnU4YHbIX TUNOB C YAaCTOTHO-MMMYJSIbCHBbIM BbIXOAOM. KOHCTaHTbI npe-
obpasoBaHna YactoTHo-uMmnynbcHbIX BxogoB (KP u KI) cooTBeTcTBEH-
HO, MoryT ycTaHaBnumeaTtbcs B npegenax 0,001...10000 umn/n ¢ warom
0,001Mmn/n ans 4acTOTHOro pexmuma paboTbl BXOAOB, U B npegenax
9999,999...0,00001 n/vmn ¢ warom 0,00001 n/mmn AnNa UMMNyYSLCHOrO
pexuma paboThl.

BxogHon kackag (puc.b.7 yactu Il HacToswero P3) moxeT pabo-
TaTb B [ABYX pexumax, 3afaBaeMblX C NOMOLLbIO KOHTAKTHbIX nap J1-
J12 Ha mogyne kommyTauum (puc.A.4 yactu Il HacToswero P3):

B aKTUBHOM peXMMe YaCTOTHO-UMMYIbCHbIE BXOAbl MUTAKTCA OT BHYT-
PEeHHero ranbBaHW4YecKn pa3BA3aHHOrO MCTOYHUKA HanpshkeHus +5 B
(KOHTaKTHble Napbl 3aMKHYTbI NepemMbldykamu). B aToM pexnme Ha Bxon
AOMMKHbI NoAaBaTbCs NMMOO UMMYNbChbl HaNPsPKeHUs ¢ napameTpamu:
normndecknn Honb — 0...1,0 B, nornyeckas eamHuua — 2,0...5,0 B, nnbo
3aMblKaHne/paspbiB MEXAaHUYECKMX KOHTAKTOB, NMPUYEM COMPOTUBIIEHNE
BHELLHEN Lenu npu 3aMKHYTOM COCTOSIHAM MEXaHUYEeCKUX KOHTAKTOB He
AomkHO npeBbiwaTb 100 Ow;

B MACCUBHOM pexmnme (KOHTaKTHble Mapbl Pa3OMKHYTbl) HA BXO4 OOSXK-
Hbl MogaBaTbCA UMMYNbCbl TOKAa C NapameTpamMu: JIOrMYeCcKU HOMb —
0...0,2 MA, nornyeckada eanHmuya — 0,5...20 MA.

Mpn nogknYeHMN K 4acTOTHO-UMMYSbCHbIM BXOA4aM AOSDKHa COo-
6nogaTtbCs NONSPHOCTL B COOTBETCTBUM C MapKUPOBKOW Ha nevyaTHoWm
nnaTte, a YacToTa crnefoBaHUA UMMYNbCOB Ha BXOAe AOSMKHA ObITb He
meHee 0,005 My 1 He 6onee 2000 IMu.

BHUMAHUWE! HanpsixeHue Ha 4acmoOmMHO-UMIMYJ/IbCHbIX 6XO-
dax He OOJ/KHO npeebiwamb 5,5 B!

Mpwu BbINyCKE M3 NpOM3BOACTBA AS1 UMMYIbCHBIX BXogoB TB ycTta-
HaBNUBaETCs NaCCUBHLIN PEXUM NMUTAHUSA N 3HAYEHNE KOHCTaHTbI Npe-
obpasoBaHusg, cootBeTcTBylowen DN32 ana pacxogomepoB uUpMbl
«B3JTET».

Jlornyeckme Bxogbl DIR1-DIR3 npegHasHadeHbl aAns npyema curHana
HanpasneHusa NoToka oT npeobpasoBaTenen pacxoga. [pu yctaHoBKe
BxogoB DIR1-DIR3 B akTUBHbIN peXMM BO3MOXHA OpraHmsauusi ¢ ux
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nomowbio yHKUM «OxpaHa», «[loxapHasa curHanusauunsay», «Koe-
Tposb nuTaHus MNP».

MporpaMmHO noruvyeckne Bxoabl MOryT ObiTb NMBO OTKMNIOYEHDI,
nnbo BKNIOYEHbI N HACTPOEHbI Ha NMPUEM CuUrHana, UMeoLLEro BbICOKUN
NN HU3KUA aKTUBHbIN ypoBEHb. BKNOYEHME Normyeckmux BXo4oB Heob-
XOOUMO ANd opraHuMsaumy Tensnoyvyeta ¢ aBTOMaTU4ECKOM CMEHOWN arn-
ropuTMa pacyeTa npu rnepexone M3 OTONUTENbHOIO Ce30Ha B MEXOTO-
nuTenbHbIn N obpaTtHo. Mpu ycTtaHoBke P NpoTMB NOTOKa B OCHOBHOM
HanpaBneHun ans KOppekTHon paboTbl HEOBXOAUMO BKIHOYNTL MHBEP-
CVIO BbIXOLHOro curHana.

1.6.3. YHuUBepcarnbHble BbIXoAbl

1.6.3.1.

1.6.3.2.

1.6.3.3.

1.6.3.4.

B TennosbluMcnnMTENb NO 3aka3y MOXET ObiTb YCTAHOBMEH CEPBUCHbLIV
MOAYIb YHMBEpPCalbHbIX BbIXOAOB, MMEKLWMA A0 4-X ranbBaHUYECKM
pa3BA3aHHbIX YHMBEpPCallbHbIX BbIXOAO0B, paboTalwlwmx B 4aCTOTHOM
NI NOTNYECKOM peXMMax.

HasHayeHusi yHMBepcarnbHbIX BbIXOOOB, peXuMbl paboTbl, napa-
METPbl BbIXOOHbLIX CUFHANOB, a Takke OTKMOYEeHMEe BbIXOAOB 3adatoTcsA
NporpaMMHbIMKU yCTaHOBKamMn. BO3MOXHble 3HA4YEeHUSA YCTaHOBOK AJ1S
YaCTOTHOro pexuma npueegeHol B Tabn.A.1 MNMpunoxenus A, ans noru-
yeckoro pexunma — B Tabn.A.2. Cxema OKOHEYHOro Kackaga BbIXO4OB U
onucaHne ero paboTtbl npmuBeneHol Ha puc.b.6 B yactu Il HacTosAwero
pyKOBOACTBA.

B yactoTHOM pexume paboTbl HAa OTKPbLITLIN BbIXOL Bbl4AETCA UMNYIb-
CHasi NocneaoBaTeNbHOCTb TUMNA «MeaHap» CO CKBaXXHOCTbIO 2, 4YacTo-
Ta cregoBaHUsa KOTOPOW NponopuMoOHanbHa TeKyLweMy 3Ha4YeHUo Mac-
coBoro pacxoga G (1/4), Temnepatypsbl t (°C) unu pgasnenuto P (Mla).
BoamoxHo mMacwtabupoBaHue paboTbl HaCTOTHOrO BbIXOA4a NyTem npo-
rPAMMHON YCT@HOBKM 3Ha4YeHUsi MakCMMaribHOM 4acToTbl paboTbl Bbl-
xoda Fwmake, KO3(pduumeHta npeobpasoBaHua pacxoga KP, a Takxke
HWXKHEro M BEPXHEro MOPOroBbIX 3HAYEHUM MACCOBOro pacxoga, TeM-
nepaTypbl unu gasneHund, cooteeTcTByoWMX Yactote 0 'y N Fmake Ha
Bbixoae. MakcmmarnbHO BO3MOXHoe 3HavYeHune Fmake = 3000 L,

[ns npaBunbHOM paboTbl YHMBEPCANbHbLIX BbIXOAOB B TEMMOBbLIYNCN-
Tene npegycMoTpeHa npouenypa aBToMaTU4ecKoro pacdeta Koaddu-
umeHta KP B 4aCTOTHOM pexume.

PacuyeT KP nponsBoguTtcsa No 3agaHHbIM MONb3oBaTeNeM 3HayYeHu-

SIM BEPXHEr0 M HWXKHEro NoporoB M3MEpPSIEMOro napameTrpa U Makcu-
ManbHOMY 3Ha4YEeHUO BbIXOAHOW YacTOTbl Fumake.
B norndeckom pexvme Ha BbIXOAEe Hanuumio cobbiTus (Unu ero onpe-
AEeNEeHHOMY COCTOSIHUIO) COOTBETCTBYET OAUH YPOBEHb ANIEKTPUYECKOrO
curHana, a oTCyTCTBMIO cOBbITUA (MM MHOMY €ro COCTOSIHUIO) — APYron
YpOBEHb CUrHana.

lMporpaMMHO Af1s1 NOrMYEeCcKoro pexmma 3afaeTcsl akTUBHbIA ypo-
BeHb (AKTUB. yp.), T.e. ypoBeHb curHana (Bbicokum nnv Huskum), co-
OTBETCTBYIOLWNN HaNMunio COObITUS, @ TakKe 3HA4YEeHUs KOHCTaHT Mo
MaccOBOMY pacxogy, TeMmnepaTtype v AaBeHuIo.
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1.7. MapkupoBKa n nnombupoBaHue

1.7.1. MapkupoBka Ha nuueBon naHenu TB (puc.4) cogepxuT:
- 0603Ha4yeHne n HammeHoBaHue TB;
- TOBApHbIN 3HAK NpeanpuaTUA-n3rotToBUTENS;
- 3HaK yTBepXXAeHUs Tuna cpeacTsa U3MepeHus;
- 0603HaYeHne NCNONHEHNS TENMNOBbIYUCIUTENS;
- 3aBO/ICKOM HOMeEPp.

Mnomba akcnnyaTauuoHHas

©

B3JIET TCPB A\
TEMOBbIYUCITUTEND @3

| TCPB-024M =24B

[\

TB Ne 0000001

Puc.4. Bug n pasmelieHne MapkMpoBKU U BO3MOXHbIX MeCT nnombupoBa-
HuA Kopnyca TB.

1.7.2. Tpw BbINyCKE M3 NPOU3BOACTBA NOCNe NoOBEPKN nNrioMbupyeTtcsa konna-
YOK, 3aKpblBaKOLLMA KOHTaKTHYIO napy J3 paspelweHns moaudukaunm
KannbpoBOYHbIX MapamMeTpoB, a Takke OAMH W3 BWUHTOB KpernneHus
3agHen cteHku 6roka knasuatypbl TB (pnc.A.2 u.ll P3).

1.7.3. Ha obbekTe nocrne MOHTaxa U NpoBepkn PYHKLUMOHUPOBAHUSA Tenso-
BblYMCIIMTENS OOMKEH OblTb ONMOMOUPOBaH KOMNAYoK, 3aKpblBatoLLMiA
KOHTaKTHyt0 napy J4 paspelleHus mogudgukaumm QyHKUNOHaNbHbIX
napameTpoB TB (puc.A.2 u.ll PO).

1.7.4. [1na 3awmTbl OT HECAHKLMOHMPOBAHHOIO 4OCTYyNa Npu TPaHCNoOPTUPOB-
Ke, XpaHeHun 1 aKkcnnyaTaumm MoryT nnoMbupoBaTbCs ABE MPOYLUMHbBI
Ha kopnyce TB co CTOpOHbI nuueBon naHenu (puc.4).
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2. QKCNNYATAUUNOHHbLIE OFPAHUYEHUA

2.1.

2.2.

2.3.

JKcnnyaTaums TennoBblMUCNUTENS OOMKHA NPOU3BOAUTLCH B YCNOBUAX
BO3AENCTBYIOLWNX (PaKkTOpOB, HE MNPEBbILIAKOLWMX AOMNYCTUMbIX 3Haye-
HWW, OrOBOPEHHbIX B N.1.3.7 HacTosLWero pykoBoAcTBa MO 3KcnnyaTa-
uunn.

HeobxoauMocCTb 3alMTHOro 3asemMnenunsa npubopa onpenensieTcs B co-
oTBeTCTBUM C TpeboBaHuAMM rnasbl 1.7 «[1paBun yCTpOMCTBA 3NEKTPO-
YCTAHOBOK» B 3aBMCMMOCTWU OT HanpsKeHWs NUTaHWSA U YCroBUN pas-
mMeLleHnsa npmbopa.

MonHuesawmTta o6bekTa pasmeLleHms npubopa, BbINOMHEHHAsA B COOT-
BeTCTBUN C «HCTpyKUMEN NO YCTPOMCTBY MOSMHME3aWUTbl 34aHUN, CO-
OPY)XEHUN U NPOMbILLMEHHBIX KOMMYyHUKaummny CO153-34.21.122-2003
(yrBepxaeHHou Mpukazom MuHaHepro Poccumn Ne280 ot 30.06.2003 r.),

npenoxpaHseT Npubop OT BbiXoda M3 CTPOS MPU HanU4YUM MOJTHUEBbLIX
paspsaos.

2.4, Tpe6OBaHMFI K yCrnoBuamM 3KcCnnyataunum un Bbl60py MeCTa MOHTaXa,

NpuBEOEHHbIE B HACTOSILLEN SKCMyaTaunoHHOM AokyMeHTauuu (34),
yunTbIBalOT Hanbornee TMNMYHbIE PAKTOPbI, BNUsOWME Ha paboTy Ten-
noBbIYUCNNTENS.

Ha obbekTe akcnnyaTaumm MOryT CyLecTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauumm cakTopbl, HE noggaromecs npenBapu-
TenbHOMY NPOrHO3Y, OLEHKEe MUy NPoBepKe, N KOTOpble NPOM3BOAUTENb
He MOor y4ecTb Npu paspaboTke.

B cnyyae nposiBneHns nogobHbix oakTopoB crieayeT HanTu MHoe
MECTO JKCnnyatauuun, rae AaHHble hakTopbl OTCYTCTBYIOT UM HE OKa-
3bIBAIOT BNMSHUA Ha paboTy usgenus.
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3. MEPbI BE3OIMNACHOCTU

3.1.

K paboTte ¢ nsgenuem gonyckaetca o6CnyxvBarLnin NnepcoHan, o3Ha-
KOMIEHHbIN C 3KcnnyaTaLlMOHHOM JOKYMEHTaUMen Ha usgenve.

3.2. MNpun akcnnyatauum TENNOBbIYMCNUTENSA OOMKHbI cobntogatbes «[llpa-

3.3.

3.4.

3.5.

BMa TEXHWYECKOM IKCMyaTaumm 3neKTpoyCTaHOBOK NoTpebuteneny u
«MexoTpacnesblie npasuna no oxpaHe Tpyaa (MNpasuna 6e3onacHocTH)
npuW 3KcnnyaTauumn aneKTpoyCTaHOBOKY.

Mpu npoBegeHun pabot ¢ Tennosbluncnutenem (TB) onacHbIM ghakTo-
POM SIBIIETCA HanpsXXeHne nepemMeHHOro Toka ¢ AeNCTBYOLWNM 3HaYe-
Hnem go 264 B yactoTtom 50 Iy,

Mpu obHapyXeHun BHELUHEro MOBpPeXAEeHUs TEMnoBbIYUCIIUTENSA €ero
cnegyeT OTKNIOYUTL M 0BpaTUTLCA B CEPBUCHBLIN LEHTP WM pervo-
HanbHOe NpeACTaBUTENbCTBO ANA onpeferneHus BO3MOXHOCTU Aarib-
Hewnwen akcnnyaTtauumn TB.

B npouecce pabot no MoHTaxy, nyckoHanazke unnm pemMoHTYy TernnoBbl-
yncnuTens 3anpewaeTcsa MUCMornb3oBaTb SMNEKTPOrnpubopbl U 3NeKTpo-
WNHCTPYMEHTbI 6e3 NOAKIMIYEeHUA UX KOPNyCcoB K MarncTpanu 3amnTHOro
3a3eMneHnsi, a Takke WCMOomnb3oBaTb MEepPeynUCrieHHble YCTPOWCTBa B
HencnpaBHOM COCTOSHWUN.

BHUMAHME! lMeped nodknovYeHUeM K Ma2ucmpasnu 3aujum-
HO20 3a3emsieHusi y6edumbcsi 8 omcymcmeuu Hanpsh)KeHusi Ha
Hed.

4. MOBEPKA

[MoBepka TennoBbIMUCIIUTENSA NPOBOAUTCS B COOTBETCTBUM C [OKY-
meHToM MI1 0832-1-2018 «WHcTpykumsa. TCW. Tennosblumncnutenu
B3JIET TCPB. Metoauka nosepkuy», ytBepxaeHHbiM PIYI «BHUNP»
n OO0 «NLUPM» 24 ceHTs16pa 2018 r.

MexnoBepoyHbI nHTepBan — 4 roga.
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5. MOAroTOBKA K UCINOJIb3OBAHUIO

5.1. MNoaroToBKa K MOHTaXy
5.1.1. He ponyckaeTtcsa pasmelieHne TB B ycnoBusix, He COOTBETCTBYIOLLNX
n.1.3.7 HacTosWero pykoBoACTBa Mo SKCnyaTauuu.
5.1.2. MNMpwn BbIGOpe MecTa pa3melleHma TB cnegyeT yumTbiBaTh:
- AnvHy kabenen cesasn TB — MNP, TB —I1T, TB — INA;
- HeobxoaumocTb obecnedeHns ceoboaHoro goctyna K TB;
- HegonycTMMOCTb pasmMelleHnss TB B6M3M UCTOYHUKOB Tenna, Hanpu-
mMep, ropsaumx TpybonpoBoaos;
- HeXenaTenbHOCTb HanMuua kanawwero Ha TB koHaeHcaTa nmMbo xua-
KOCTW C NnpoxogsaLmx TpybonpoBoaoB.
[Ons cunTbiBaHMA napameTpoB ¢ TB BHellHee ocBelleHWe He Tpe-
ByeTca: XXMOKOKpUCTaNIMYeCKkum MHANKaToOp OCHaLLEeH NOACBETKOMN.
5.1.3. TpaHcnopTpoBka TB K MeCTy MOHTa)Xa [OJSPKHA OCYLLEeCTBNATbLCHA B
3aBOACKOW Tape.
Mocne TpaHcnopTupoBkM TB K MeCcTy ycTaHOBKM Npu oTpuuaTtesib-
HOW TemnepaType W BHECEHUS ero B MOMeLLeHME C MONOXUTENBHOM
TemnepaTypon BO u3bexaHwe KoHOeHcauuu Brarm HeobxoaumMo Bbl-
nepxatb TB B ynakoBke He MeHee 3-X Yacos.
Mpn pacnakoBke TB npoBepuTb €ro KOMMSIEKTHOCTb B COOTBET-
CTBUM C NAcnopToOM Ha AaHHbIN Npnbop.

5.2. MoHTaXx TennoBbIYUCNUTENA

5.2.1. KpenneHnue TB BbinonHaeTca Ha DIN-periky.

5.2.2. lNMoagkntoyeHne npeobpasoBaTenen pacxoda, Temnepatypbl U gaBne-
HMA K TB BbINONMHAETCA B COOTBETCTBMM CO CXEMOM MOAKMHOYEHUS
(MpunoxeHune b y.ll PQ) n pacnonoxeHnem KOMMYTaLMOHHbIX 3NIEMEH-
TOB Ha moayne kommyTtaumn (puc.A.4 4.1l PJ).

5.2.3. PasgenaHHble 1 0bnyXeHHble KOHLbI curHanbHoro kabensa MNP co cTo-
poHbl TB noakno4yaloTcss K COOTBETCTBYHOLLEN OTBETHOM YacTU KOH-
TakTHOM konogku TB. Pasgernka v nogkntoveHne akpaHa He TpebyeTcs.

5.2.4. KoHup! curHanbHbix kabenen MNT n M co ctopoHbl TB noakntovatotcs
K COOTBETCTBYHOLLEN OTBETHOM YacTN KOHTAKTHOM Koroaku TB.

5.2.5. Kabenun no BO3MOXHOCTU KPenAaATcs K cTeHe. [nsa 3alwnTbl OT MexaHu-
YECKMX MOBPEXOEHUN PpEKOMEHAYETCH CUrHanbHble Kabenun pasmewaTb
B Tpybax, pykaBax unu kopobax (MeTannmnyeckux, nnacTmMaccoBbiX U
T.4.). Hdonyckaetca B ogHon Tpybe (pykaBe, kopobe) pasmelsatb He-
CKOJIbKO CUrHasbHbIX Kabenen.

CurHanbHble kabenu, ecrnv OHM NPOSIOXKEHbI HE B MeTann4eckon
Tpybe, pykaBe unu kopobe, He pekoMeHayeTcs npoknagbiBate 6nuvke
30 cm oT cunosbix kabenen gpyroro obopyaosaHus. [lonyckaetcsa ne-
pecekaTtb nx nog yrnom 90°.

BHUMAHMUE! He donyckaemcs kpenumb Kabenu k mpy6onpo-
60dy C menJIoHOcUMeJsieMm.
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5.3. BBoa B akcnnyaTtauuio

5.3.1. MNyckoHanagoyHble paboTbl BbLINOMHAKTCA COTPYAHWKaMW cneuunanu-
3MpOBaHHbIX OpraHu3auun, npowegwmnmm obydeHne Ha NpeanpuATUmn-
N3roToBUTENE U MNOMYYMBLUMMU CepTUUKAT Ha MNpaBoO NPOBEAEHMS
AaHHoro Buga pabot, nmbo npeactaBuTeENnAMUM  NpPeanpuATUS-
N3roToBUTENS.

5.3.2. lNepen BBogom TB B akcnnyataumio Heob6xoanumo:

- MOAKMNIYUTL €ro 3nekTponuTaHue, MNOoACTbIKOBAB COOTBETCTBYHOLLYHO
OTBETHYIO YaCTb KOHTAKTHOM KONOAKN Kabensa nutaHus;

- nepesectu TB B pexxum CEPBUC,;

- BbINOSIHUTL MHUUManu3auuio TB (meHio Hactpounku / Cuctemusbie /
MHnumanusaw);

- NPOBEPUTL N OTKOPPEKTMPOBATL (NPU HEOBXOANMOCTIN) TEKYLLIEE BPEMS
n party;

- Ha3HauYNTb CXeMy y4eTa Tenna;

- BbINOMHUTb NpoYne HeobXoaUMbIE HACTPOMKN.

Mo okoH4aHun — nepesectn TB B pexum PABOTA n onnombupo-
BaTb KOpnyc B cooTBeTCTBUMN C /.

5.3.3. lNpn noaroToBKe N3aenus K UCNOSIb30BaHUIO AOSMKHO ObITb NPOBEPEHO:

- npaBunbHOCTb ycTaHoBku MNP, MT v ML B cooTBETCTBMM C BbIGpaHHOM
cxemon yyeTa Tenna. CooTBeTcTBUE NpeobpasoBaTens HOMepy KaHana
N3MepeHnsa 4aHHOro napameTpa MOXHO NPOBEPUTb MO MNOAKMYEHUIO K
COOTBETCTBYHOLLEMY 3SIEMEHTY KOMMyTauuMuM Ha Moayne KoMmyTaumm
TB;

- NOAKMYEeHMEe AONOMHUTENBHOIrO 06opyaoBaHusA (KOMMNbOTEPa, MoAema
nT.4g.).

5.3.4. Tennosbluncnutens «B3JIET TCPB» npu nepBoM BKOYEHUU UMK MNO-
cne ONUTENbHOro nepepbiBa B paboTe roToB K akcnnyataumm (Npy oT-
CYTCTBMM OTKa30B U HeLITaTHbIX CUTyaLui B CUCTEME) NOChe:

- MOSHOrO MNpeKpaweHnsa OUHAMUYEeCKMX rmapaBnnyeckux npoLeccoB B
TpybonpoBoae, CBA3aHHbLIX C perynimpoBaHMeM NoToka TensioHOCUTENs
(paboTbl Ha TpybonpoBOoAe CO CNMBOM TEMSIOHOCUTENS, MEpPEKpbITUE
NnoToKa TENSIOHOCUTESNSA U T.N.);

- 30-MWHYTHOrO Nporpesa pacxo4oOMepOB.

5.3.5. lNpn HeobxoanmocTn oTnpaekn TB B NOBEPKY UM PEMOHT HEOOXO4MMO
OTKNIOUNTL NuTaHne TB n oTBepHYTb BUHTLI KpenneHus 6noka BTopuY-
Horo npeobpasoBatens W KnaBuaTypbl, OTCOEAMHUTbL ero oT 6noka
kKomMmyTaumm. OTCTbIKOBaTb OTBETHbIE YACTU KOHTaKTHbIX KONOAOK 6110-
kKa kommyTaumnm ot 6roka Bl n knasuatypbl. Bnok Bl un knasmatypbl
TB ynakoBaTb 415 TPAHCNOPTUPOBKM.
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6. NONIb3OBATEJIbCKUA UHTEP®EWUC TB

6.1. Cucrtema nugukaumm

6.1.1. MocTpoeHne cucTeMbl MHAUKaLUU
6.1.1.1. Cncrtema mHOMKaUMM TENNOBLIYUCIIUTENSA MOCTPOEHA B BUMAE MHOIO-
YPOBHEBOIO MEHIO, COCTOSILLENO M3 OKOH MHAMKauMn, obecneynBaroLmx
oTobOpaXkeHMe YMCNOBbIX U CUMBOJSIbHBIX AaHHbIX, @ Takke yrnpaBreHue
npnbopom ¢ KnasmnaTypsbl.
6.1.1.2. Bug, coctaB 1 CTPYKTypa MEHI0 U OKOH MHAMKaUUK OnpeaesnsoTCs:
- YCTAHOBMNEHHbIM pPeXnmMom ynpasnenuna TB (n.7.1);
- 3aJaHHbLIMN 3HAYEHNAMUN HACTPOEYHbIX NapaMeTpPOB.
6.1.2. CogepxaHne oKHa MHAUKaLUN
Bo3MOXHbIN BUO OKHa MHAMKALUK NoKas3aH Ha puc.5.

HaumenoaHne  CuwmBon Buga TekyLuen CumBon pexuma
Ykasatenb  okua MeHio CXeMbl yyeTa Tenra PABOTA
HanpaBneHus /
MPOKPYTKH \ OCHOBHOE MEHIO 3 I
Kypcop N ApxuBbl N\ CumBON Hannuus
> [lpeobpasoBaTenu otkasa (HC) u
Hactpowga octaHosa TC
Ykasarens
HanpaeneHus HanmeHoBaHue
MPOKPYTKM MyHKTa MEHtO

Puc.5. Bua okHa nHaguKauum TennoBbIiYUCIUTENS.

B okHe nHamkaumm moryt otobpaxaTtbes:

- HAMMEHOBaHMe OKHa MEHI0 (HenoaBMKHas BEPXHSISt CTpoKa);

- HAMMEHOBAaHMSI MYHKTOB MEHI0, KOMaH, 0603Ha4YeHNsi NapaMeTpPoB N UX
3HayeHus, pacdeTHble GopMynbl (CTPOKM, pacnonararolmecs nocrne
HaMMEeHOBaHNSI OKHA MEHIO);

- UH(pOpPMALMOHHbIE CMMBOSbI (OTOOpaXKalTCs B MPaBOM BEPXHEM Yriy
OKHa);

- CUMBOIbI hnaroB B 3HAKOMO3MLIMOHHOM KOAE COCTOSHUS;

- Kypcop;

- yKasaTenu BO3MOXHOrO HanpaBieHUS MPOKPYTKM MHOTFOCTPOYHLIX M
MHOIOOKOHHBIX MEHIO.

PaspsagHoCTb MHOMKALMM M3MEPSiEMbIX NMapamMeTpoB Ha Aucrnee
TEennoBbl4MCNUTENS NpBedeHa B Tabn.b.2.
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6.1.3. UHdopmaLUNOHHBbIE CUMBOIIbI

X

B BepxHem npaBoMm yrny OkHa uHAuKaumm (puc.5) moryTt oTobpa-
XaTtbCs cnegylowme NHPOpMaLNOHHbIE CUMBOSbI:

— yctaHoBneH pexum PABOTA;
— yctaHoBneH pexnm HAJNALKA (mepuatowmin cumeon);

— pacyeTbl BbINOMHATCA N0 «3MMHEN» CXeMe TennoydeTta (MHAuUMpyeTcs
TOJbKO MPW OpraHn3auum TenoyyeTa no AByM cXxemam);

— pacyeTbl BLINOMHSKTCA MO «NEeTHeN» cxeme Tennoyyeta (MHAMUMUpYeTCs
TOJIbKO MPWU OpraHn3auum TennoyyeTa no AByM CXemam);

— 3adukcnpoBaH otkas (HC), pabota pacuyetHon TC npogosmkaeTrcs;
— 3adukcnpoBaH otkas (HC), pabota pacyeTtHon TC ocTaHOBNEHS;

— 3adMKCMpOBaH OTKa3 annapaTtHon Yactn TB (MHaukaums gpyrux cUMMBO-
noB 6nokupyetcsi), pabota pacyetHon TC npogomkaeTcsi, OAHAKO pe3ysb-
TaTbl paboTbl He ABNATCS LOCTOBEPHBLIMMU.

6.1.4. CumBonsl onaroB

BO3HMKHOBEHME HELUTATHbIX CUTyauui B paboTe pacyeTHOM Tenso-
CUCTEMBI, OTKa30B AatyukoB unuv TB oTtobpaxaetca B COOTBETCTBYHO-
LLMX 3HAKOMO3MLMOHHBIX Kogax cocTosiHusa (puc.6). HactynneHnwe co-
ObITNSA conpoBoxaaeTca nHankaumnen cumaona «X» (dpnar yctaHoBreH)
Ha COOTBETCTBYIOLLEM 3HaKOMeCTe Kofa COCTOSHUSA, a OTCYTCTBUE CO-
ObITUA — cuMBOMA « == » (doniar copoLlen).

<t

& PACY.[IAH. TP1_TC1 -&:
+ Crar. 1p. =

Wrp =0.000 lkan
v Mtp=0.000 1

\

CTpoKa 3HaKONO3MLIOHHOrO Kofla COCTOSHMS

Puc.6. OTo6paxeHne CMMBONOB B 3HAKOMO3ULMOHHOM KOLEe COCTOSIHUA.

6.1.5. Kypcop
6.1.5.1. Kypcop B OKHax MHOMKaLnKM yKasblBaeT:
- Ha BbIOPaHHbIN MYHKT MEHIO;
- Ha HaMMeHOBaHWe napameTpa;
- Ha BbIOpaHHbIV pa3psag Unv 3Hak pegakTMpyemoro Ymcna;
- Ha 3HaK MaTeMaTM4YecKon onepaumm B pacyeTHbIX hopmynax.
6.1.5.2. MecTO pacnonoxeHusi 1 CMMBONIMYEcKoe n3obpaxeHne Kypcopa (puc.7)

3aBUCAT OT BuAa nHopmauumn, otobpakaemMon B OKHEe MHAMKALMKU, W
COCTOSIHUSI YCTAHOBMNEHHOrO psSAOM C KYpPCOpPOM (Hag KypCoOpoOM) NyHKTa
MEHI0 (3Ha4YeHnsa napameTpa).
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Ykasarernb BO3MOXKHOCTH nepexoda K gpyromy

OKHY MHAWKaLMK B MEHIO OAHOr0 YpOoBHA Cumson pexunMa

HATTAIKA

& 0O KOHCT TP1 TC1-g-
Kypcop |  taor = 80.00 0C
(BoavoxHa Moaudukams [ Pgor = 0.800 MMa
3Ha4eHusl napamerpa) _Qgor = 3.000 M3y
/ /

0O6o3HaueHme 3HaueHme EmmHmup!
napametpa napametpa N3MepeHus

Puc.7. Bug Kypcopa u ykasaTtenen B okHe MHAuKauuu TB.

6.1.5.3. CumBoOnbI, Ucronb3yemble AN 0ToGpaXeHUs Kypcopa B OKHax UHAMKA-
umm:

-> — BO3MOXEH rnepexoa K MeHH / OKHY HUXXHETO YPOBHHA;
} — BO3MOXHa MOD,I/I(*)VIKaLWIﬂ napameTpa, BbIMNOJIHEHNE KOMaHOblI;

— HEeBO3MOXHbI: nepexon K MeHK / OKHY HW>XHEero ypoBHA, nnbo MOﬂMd)I/I-
Kauua napamMeTpa, nn6o BbIMNOMHEHNE KOMaHAbI;

~ ' — BO3MOXHa MoaudumKauma 3HavyeHus paspsga U 3Haka 4McrnoBoro na-
pameTpa, pacrnosiOKEHHOro Haj Kypcopom (MepuaroLLmi CUMBOI);

R — BO3MOX€EH BblGOp 3Ha4YeHWs1 NnapameTpa 13 crucka.

6.1.6. YKasaTtenu HanpaBrneHUs1 NPOKPYTKN

CvMBOIbI ykasaTenen BO3MOXHOIO HanpaBreHUsi NPOKPYTKN B OK-
Hax MHOMKALWUM MEHI0 UMET BUA;

L.y  — MPY BOSMOXHOCTU MPOKPYTKN MHOTOCTPOUHBIX MEHIO BBEPX U BHU3
2 COOTBETCTBEHHO (PUC.5);

— Npy oTOGpaxeHnn MeH (PUC.7), coaepXalmnx NoAMEHI0, B KOTO-
e pbIX BO3MOXHO NepeMeLleHne no okHaM WHAMKaLMM OAHOro YpOBHS,
NpeayCMOTPEHHOE CTPYKTYPHbIM MOCTPOEHMEM LAHHOIO MEHIO.
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6.2. KnaBuaTtypa

6.2.1. HasHa4yeHue

KnasmaTypa TB obecneunBaeT BO3MOXHOCTb onepaTtnBHOIoO
ynpasneHna okHamMmun MHOuKauun C Uesibilo NMpoCcMOTpa TeKYLnUX 3Ha4ve-
HUI n3MepdaemMbiX U yCTaHOBOYHbLIX MapamMeTpoB, COAEPXUMOIro apxu-
BOB, XYypHaJi0B, a TakXe BBOAa YCTaHOBOYHbIX JAHHbIX.

KnasmaTypa TB cocTouT 13 WeCTn KHOMOK, BUA 1 onucaHne HasHa-
YEeHUNA KOTOPbIX NMPpUBEOAEHO HNXE!

Bua kHonkm

(3]

(€]

M @

WN =

N

N

N= WON-=-2 DN

HasHayeHune KHoMnku

. Mpu BbIGOPE ONUUK — NepeMeLLieHe Kypcopa BBEPX.
. Mpun ycTaHOBKE CUMBOSIBHON BENNYNHBI — NEepPEMELLEHNE MO CrIUCKY BBEPX.
. Mpun ycTaHoBKe 3HaYeHMS1 YNCNOBOMN BENNYMHBI — YBENIMYEHNE 3HAYEHNS

paspsiaa.

. Mpu BbIOOPE ONUUK — NepeMeLLieHne Kypcopa BHUS.
. Mpun ycTaHoBKe CUMBOIBbHOWM BENUYNHBI — NEPEMELLIEHWNE MO CMUCKY BHU3.
. Mpun ycTaHoBKe 3HaYeHMs1 YNCMOBOM BENNYMHBI — YMEHbLUEHNE 3HaYeHUs

paspsiaa.

. Mpun ycTaHoBKe YMCNOBbLIX BEMMYMH — NepeMeLLieHe Kypcopa Ha none nnm

paspsa Yncna BreBso.

. Mpu BbIGOPE NapameTpa — yMeHbLUEHVE MHAEKCa NapameTpa.
. Mpu ycTaHOBKe YNCMOBbLIX BENUYMH — NEPEMELLIEHME Kypcopa Ha More Unm

paspsag Yvcna Bnpaeo.

. Mpu BbIGOpE NapameTpa — yBeNMYEHNE MHAEKCA NapameTpa.

. Mepexop B BbIGpaHHOE MEHI/OKHO HUXKHETO YPOBHSI.

. Bxoa B pexum peaaktMpoBaHus napameTpa.

. 3anncb YCTaHOBINEHHOMO 3HAYEHUsI NapaMeTpa, BbIMOSIHEHME onepaLmm.

. Bbixoq, B MeHI0/OKHO Boree BbICOKOro YPOBHS.
. OTKa3 oT 3anMcu N3MEHEHHOIO 3HA4YEeHWsI MapaMeTpa U BbIXO4 U3 pexnma

pedaKkTpoBaHMs napameTpa.

Onuncanune nopsaaka Ucnosfib3oBaHUA KnaBuaTypbl MpU ynpaBneHnn
OKHaMWn MHAWKauun TenroBbiMUCIIUTENA COOEPXUTCA B MOcCneayrLnx
noapasgenax.

6.2.2. Nepexon K MEHIO HNKHEro YpoBHSA
[ns BbINOMHEHUSA Nepexoda K OKHY MHAMKAUWW NOAMEHI (MEHH

Oonee

HU3KOro ypOBHFI) B COOTBETCTBYyKWOLWEM MEHIO KHOﬂKaMM@,

@cne,u,yeT BblOpaTb HYXXHbIA MYHKT NOAMEHIO, YCTAaHOBUB Kypcop -

cneBa

OT HaMMeHOBaHUA 3TOro MNyHKTa NOAMEHK, U HaXaTb KHOIMKY

n. B 3aBucumoctu ot YPOBHA BJTOXKEHHOCTU NOOMEHIO TaKUX Nnepexo-
A0B MOXET ObITb BbINOSTHEHO HECKOJILKO.

ans BOo3BpaTa K OKHY WHOUKaAUMM WNCXOOHONo0 MEHI HaXnMaTb

KHOMKY

Tpebyemoe KonmyecTso pas.

26

// B3/NET



6.2.3. Mepexon mexay OKHaMU MHOUKALMU OOHOIO YPOBHS

Mpu oToGpaXkeHun cumsona ¢s NeBOM BEPXHEM Yriy OKHa UHAOW-
KauuMu nepexod Mexay OKHamMu MHAMKALUWMM MEHIO OOHOro YPOBHSI BO3-

MOXEH MOCne HaxaTusi KHOMKW @ nnm @ (ecnn Takow nepexopn
npeaycMOTPEH CTPYKTYPHbLIM NMOCTPOEHMEM AAHHOIO MEHHO).

6.2.4. BBoa 3HaYeHUs1 yCTaHOBOYHOIO NapameTpa U3 crnmcka

B cooTBeTCTBYHOLEM MEHIO KHOMKamu E‘ E‘ BbIGPaTb HYXHbIN
napameTp, yCTaHOBMB Kypcop » crneBa OT 0603HayeHuss 3TOro napa-

meTpa (puc.8.a), n HaxaTb KHOIMKY . Mpwn aTOM YacTb CTpoKM (ycTa-
HOBMEHHOE paHee 3HayeHMe napameTpa) 3akrn4yaeTcs B YrnoBble

ckobkn ¢ » (puc.8.6). KHonkamu El El BblOpaTb Tpebyemoe 3Have-
HWe napameTpa U3 Crucka.

HACTPOWKU CBA3K @ HACTPOWKM CBA3XM @
A Appec =1 A Agpec=1
» Ckopoctb 19200  bBop Cxkopoctb 4192000
a) v 3agepxka = 50 Mc 6) v 3agepxka = 50 mc

Puc.8. Bug okHa nHAuKauuMu npuv BBoAe 3Ha4YeHUA napamMmeTpa U3 cnucka.

,D,J'IFI OTMEHbI BbIMNOJIHEHHbLIX YCTAHOBOK CcClieQyeT HaXaTb KHOIl-

Kyn. [na noateepXaeHust BbIMNOSIHEHHbLIX YCTAaHOBOK — KHOI'IKyn.
Mpn 3aTOM WHAMKAUMA YrnoBbIX CKOOOK < » BOKpPYr YCTaHOBJIEHHOIO
3Ha4yeHWs NnapameTpa npekpaljaeTcs.

NMPUMEYAHWE. Janee napameTpbl, BBOAUMbIE U3 CMUCKA, HA PU-
CYHKax MEeHI0 JaHHOro pyKOBOACTBA NokasaHbl B YrioBbIX CKOBKax < >.

6.2.5. BBoa 3HaYeHUA yCTaHOBOYHOro napameTpa nopaspsaHo

6.2.5.1. B cooTBeTCTBYIOLLEM MEHIO KHOI'IKaMVI@, @ BbIOpaTb HYXHbI napa-
MeTp, YyCTaHOBMB Kypcop P cneea OT ob6o3HayeHus 3Toro napameTtpa

(pnc.9.a), n HaxaTb KHOMKY . [pn aTom nosiBnseTca MHANKaUuUA Kyp-
copa -~ MNoA CTapLUUM pa3psaoM MHaMLMpyemoro Ymcna (puc.9.6).
KOPPEKLIUA YACOB B KOPPEKLIUA YACOB B
P Kop =0 cek Kop = Q0 cek
a) 0)
KOPPEKLIUA YACOB & KOPPEKLIMA YACOB B
Kop = .10 cek Kop = 210 cek

B) r)

Puc.9. Bug okHa nHaguKaumm npu BBoAe 3Ha4YeHUA napameTpa nopaspsagHo.
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6.2.5.2.

6.2.5.3.

6.2.5.4.

~ -

KHonkamum @ @ YCTaHOBUTb Kypcop -~ Mo peaakTupyembiM 3Ha-

YeHnem paspsga uucna, a KHornkamm : yCTaHOBUTb Tpebyemoe
3Ha4eHue anga BbibpaHHoOro paspsiaa (puc.9.s).
UToObl YCTAHOBUTL Nepes YUCMOBbIM 3HAYEHUEM 3HAK KMUHYC», HEOb-

NI

XOAMMO C MOMOLLbIO KHOMKU YyCTaHOBUTb Kypcop -~ B MNO3ULMIO

nin @

nepen cTapwum pas3psaoM Yucna M HaxaTb KHOMKY
(pnc.9.n).

[na oTMeHbl BbIMOSTHEHHbIX YCTaHOBOK clieayeT HaXaTb KHOIKY n

Ansa noaTBepXAEeHUS BbIMNONTHEHHbIX YCTAHOBOK — KHOMKY n Mpwn

3TOM MHAMKAUMS Kypcopa -~ npekpalliaeTcsi.

6.2.6. BbinonHeHne KoMaHAbI

6.2.6.1.

BHUMAHME! BbinonHeHue HEeKOmMopbIX KOMaHO npusodum K
yOasieHUr0 apxueHbix OaHHbIX U 3Ha4YeHull uHmezpasnbHbIX c4yem-
YUKOB, XpaHAWUXCs1 8 naMsimu mernJsioebI4uc/iumersisi, 0CCMaHo-
eumb Komopsble 8 dasibHeliwieM 6ydem He803MOXXHO.

B cOOTBETCTBYIOLIEM MEHIO KHOI'IKaMVI@, E‘ BblOpaTb HYXXHYH KO-
MaHay, ycTaHoOBMB Kypcop P crneBa OT 0603HayeHusi 3TOM KoMaHAbl

(pnc.10.a), n HaxaTb kHonKy "=  [py 3TOM YacTb CTPOKU (YyCTaHOBIEH-
HO€ MO YMOMNYaHUI0 3HAaYEHNE KOMaHAbl) 3aKmnoyaeTcs B yrinoBble cKob-

kn €» (pnc.10.6). KHonkamm m @ BblbpaTb Tpebyemoe 3HayeHue
KoMaHabl 13 cnucka (puc.10.8).

a)

KOMAHObI TC1 - KOMAHObI TC1 - KOMAHObI TC1 &
» Hakon. 3Hay » Hakon.3Hau 4 ..» » Hakon. 3Hay 4cbpoch

Bpems TC Bpems TC Bpemsa TC

Yyer XB Bkn 6) Yyer XB Bkn B) Yyet XB Bkn

Puc.10. Bug okHa nHgukaumm KomaHabl COpoca HaKoMJeHHbIX 3HAa4YeHUN.

6.2.6.2. ,D,J'IFI OTMEHDbI BbIMNOJIHEHHbLIX YCTAaHOBOK (OTKa3a OT BbINOJIHEHNA KOMaH-

D,bl) cneayet HaxaTb KHOI'IKyn. ﬂ,J'IFI noarsepXgeHnAa BbINOJIHEeHUA

KOMaHAbI (I'Ipl/l ee YyCTaHOBJ1IEHHOM 3Ha‘-IeHI/II/I) — KHOIKY . |_|pl/| 9TOM
MHOUKaUNA YrnoBbIX CKoBOK >, a TaKkkKe MHOuKauna yCTaHOBJ1€HHOIo
3Ha4yeHnd, npekpawaeTcH. HaunHaeTca uHOukauusi 3HayeHus, yCTa-
HaBJIMBaeMoro rno ymosmn4yaHuio.
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7. YNIPABJIEHUE TEMNOBBLIYUCITUTEINEM

7.1. YpoBHU gocTyna

7.1.1. B TennoBbluMcnuTENe NpeaycMoTpeHbl TpU YPOBHS AOCTyNa K yCTaHo-
BOYHbIM U KannMbpoBOYHbLIM NapameTpam.

YpoBHM JocTyna OTNMYalTCA COCTAaBOM WMHAWLMPYEMOW Ha Ouc-
nnee WHgopmMaunm, BO3MOXHOCTAMU MO U3MEHEHUIO YCTAaHOBOYHLIX,
KannmbpoBOYHbIX NapamMeTpoB K obo3HavatoTcs Kak pexumbl PABOTA,
HAJTALKA v KAJIMBPOBKA.

HasHayeHve pexxumoB:

- PABOTA — akcnnyaTaumoHHbIN peXUM (pexuMm nonb3oBaTtens);

- HATTAKA — pexxum nogrotoBKM K aKkcnsiyaTaumm;

- KAITIMBPOBKA — pexunm HoCTUPOBKN U NOBEPKN.

Pexnmbl oTnnyatoTtcs:

- HanuyneMm oTAerNbHbIX MHTEerpanbHbIX cyeTynkoB (B pexnmax PABOTA
n HANALKA) ana napaMmeTpoB HaKOMMEHUS;

- NMOPSAOKOM MCMOMb30BaHUS XYPHaroB MU apxvMBOB AN XpaHEHWsa pe-
3ynbtaTtoB paboTbl, UamepeHui n BblumcneHmn (B pexume HAJTALKA B
apxvBbl 3aNnCbIBAlOTCSA HYSEBbIE 3HAYEHUS NapaMeTpOB HAKOMMEHUS);

- YPOBHEM JocTyna K MHpopmMaumm (COCTaBoM WHOMUMPYEMOW Ha OuUC-
nnee wHdopmauum 1 BO3MOXHOCTAMU MO U3MEHEHUIO YCTaHOBOYHbIX
napamMeTpoB TENSOBbIMUCNTENS).

7.1.2. Hanbonbwunm npuoputetom obnagaet pexum KAJIMBPOBKA. B atom
pexmnme rno MHTepgency BO3MOXHaA Mognudukaums Bcex YCTaHOBOYHbIX
napameTpoB. HavnmeHbLLMM npuopuTeToM obnagaeT pexum PABOTA.

7.1.3. Mogoudvkaumsa yCcTaHOBOYHbIX MapameTpoB, AOCTYMHbIX B peXxumax
PABOTA n HAJTALKA, He BnMseT Ha MeTponornyeckne xapakrepuctu-
kn TB n moxeT nponssoamTbCa nNpyu HeobxoaumocTn Ha obbekTte. [la-
pamMeTpbl HacTponkn n kanubposku B pexmumax PABOTA n HANAOKA
HEeOOCTYMHbI.

Bo Bcex pexummax BO3MOXEH MPOCMOTP U CUYUTbIBAHME 3HAYEHWN
HakannMBaeMbIX U apXMBMUpPYyeMbIX MapamMeTpoB.

7.1.4. MNepeBog TB 13 ogHOro pexuma ynpasneHus B pyron oMkcupyeTca B
XypHane peXxumoB.

7.1.5. Pexum ynpaBneHus 3agaetca koMOuHauuven Hanuyuusa / oTcyTCTBUS
3aMblKaHUA C MOMOLLBLIO MepeMbldek ABYX KOHTaKTHbIX nap J3 un J4,
pacnonoXeHHbIX Ha 3agHen naHenu 6noka Bl n knasmaTypsbl (pyc.11).

- & \

J3J4

(A=) |\ === )

Puc.11. KoHtaktHble napbl J3 n J4 Ha 6noke Bl n knaBunaTtypbl.
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CooTtBeTcTBME KOMOUHAUMI pexnmam yrnpaBfeHUs npuBeaeHo B
Tabn.4, rge «+» — HanuMune 3amblKaHWS KOHTAKTHOW Mapbl, a «-» — OT-
CYTCTBUE 3aMbIKaHUA.

3amblkaHWe KOHTaKTHOM napbl J3 paspellaet moaumdukaumio Ka-
NMBPOBOYHBIX MapamMeTpoB, KOHTAKTHOM napbl J4 — (PyHKUMOHANbHbIX
napameTpoB TENMOBbLIMUCANTENS.

Ta6bnuua 4
KoHTakTHas napa
Pexum ynpaBneHus 13 ) HasHadeHue pexuma
PABOTA — — JKCMyaTauMOHHbIN PEXUM
HANAOKA - + Pexxvm noaroToBKM K aKcnnyaTauuu
KAJTTMBEPOBKA + — Pexx1m HacTpoOnKn 1 NoBEpPKK

7.1.6. MNMpwn yctaHoeneHHom pexume PABOTA vnn HAJTALKA B okHe meHo O
npubope oTobpaxaeTcs cTpoka COOTBETCTBYIOLLEro cofepxarus (Pe-

xum PABOTA unu Pexxum HANALKA) v cumson (B vnu 735) B npa-
BOM BEpPXHEM Yyrny okHa (puc.12.a, 12.6).

Cumson pexwvma PABEOTA Cumeon pexuma HATALKA
\ N\
OCHOBHOEMEHIO 8 OCHOBHOE MEHIO ‘ﬁ OCHOBHOE MEHIO
s [lata 07.06.13 s [lata 07.06.13 fata 07.06.13
= Bpems 16:50: 45 * Bpems 16:55: 20 Bpems 16 : 55 : 20
v [pocmoTp 6a3 v [Mpocmotp 6a3 Pexxum KAITMBEP OBKA

a) B pexxume PABOTA  ©) B pexxume HANTALKA  B) B pexxume KAJIMEPOBKA

Puc.12. Bug okoH nHgukaumm «OCHOBHOIO MEHIKO» B pasnunuHbIX pexu-
Max ynpaBrieHus.

7.1.7. Npw yctaHoneHHom pexunme HAJTALKA vnn KAJIMBEPOBKA:

- Ha4yMHaeTCHa HakonfieHne BpPeMEHU MPOCTOHA, HapallMBaeTCA CYeTYUK
BpemeHu Tpex (Bpema npoctost TC npwu Bbixoge ns pexxuma PABOTA);

- MpeKpaLlaeTcs HakonseHe Tenna u Maccbl B TENOCUCTEMAX;

- NPOAOIMKAETCHA HaKoMNMeHne TeKyLMX 3HaYeHUN Macchl U Tenna B NUHTe-
rpanbHbIX cyeTymnkax pexuma HAJTALOKA, otobpaxaemMblix Ha aucnnee
TB.

Mepesog TB mn3 pexuma HAJNTAOKA wnn KAJIMBPOBKA B pexum
PABOTA npuBoauT K BO3BpaLLEHMIO NHOMKAUUM K 3HAYEHUAM MacChbl U
Tenna, HakonneHHbIM K MOMeHTY nepesoga TB n3 pexuma PABOTA B
pexxum HAJTAOKA vnn KAJIMBPOBKA. lNpu 3TOM BOCCTaHOBMNEHHbIE Ha
aucrnnee 3HayeHUst Maccbl U Ternna MOryT OTnuyaTbCs OT 3HaAYEeHUNn,
3apunKcMpoBaHHbIX HA MOMEHT Bbixoaa u3 pexunma PABOTA, nockonb-
Ky nepuog obpaboTka nHopmMaumm Ons 3anncu B apxmBbl COCTaBNSET
1 MUHYTY.
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7.2. HacTpouka BpeMeHHbIX NnapameTpoB

7.2.1. MeHI0 HACTPOWKN BPEMEHHbIX NapamMeTpoB
HacTporikn BpeMeHHbIX NapamMeTpoB COOEpPXaTCsd B MEHI0
Hactpownka / CuctemHble /| YcTaHOBKa 4acoB. [lepevyeHb ob6o3Have-
HW YCTAHOBOYHbIX NAapaMeTPOB B MEHIO NpuBeaeH Ha puc.13.

YCTAHOBKA YACOB
» [ara = XX.XX.XX H
» Bpemsa = XX:XX:XX EF:]
® [leHb HeAenu HauMeH.
® Pexum HeT nepeBoAa
- Bpems nepeBoaa H
—» KoHTpakTHOe Bpems
> Koppekuusi Yacos

Puc.13. Bug okHa MeHI0 «YcTaHOBKA 4acoB».

7.2.2. Hactponka npnbopHON aatbl U BpEMEHMU

3HauyeHne napameTpa [ara oTtobpaxkaeTca B cokpaweHHOM dop-
MaTte «AeHbx».«Mecau».«rog» (Hanpumep, 10.09.13). [InanasoHbl 3Ha-
YEeHUN ABY3HAYHOrO YMcrna «roay:
- o1 70 go 99 — cooteeTcTBYOT nepuogy ¢ 1970 no 1999 rog;
- o1 00 go 69 — cooTteeTcTBYOT nNnepuogy ¢ 2000 no 2069 roa.
BHUMAHMUE' lNpubopHasi Oama u epemsi OO/IKHbI Hacmpau-
eambcCsi 8 nepayro o4epedb U He KOPPeKmuposambCsi 8 pPy4YHOM
pexxume nocsie eeoda TB e akcrsiyamayuro eo usbexaHue ro-
mepb 3Ha4YeHuUll UHmMezpasnbHbIX CHEeMYUKO8 U apXUu8HbIX OaHHbIX.

7.2.3. HacTponka KOHTPaKTHOro BpeMeHu
7.2.3.1. CoxpaHeHMe apXMBHbIX AaHHbIX B CYTOYHOM apXMBe MPOMCXOOUT B MO-
MEHT BPEMEHMU, COOTBETCTBYIOWEM Havany cyTok (00 4 00 MuH), B Me-
CAAYHOM apXxMBe — COOTBETCTBYIOLEM Hadany mecdaua (1-n geHb mecs-
ua).
7.2.3.2. 'SMEHUTb MOMEHTbLI BPEMEHU COXPAHEHUS] apXUBOB MOXHO B MOAMEHIO
KoHTpakTHOEe Bpemsi, ycTaHOBMB aAnsa napameTtpoB Yac (KoHTpakTHbIN
yac — ot 0 go 23) n AeHb (KoHTpakTHbIN OeHb — OoT 1 go 28) Tpebye-
Mble 3HaYEeHUS.
7.2.4. CnHXpoHU3aL M NPUOOPHbIX YacoOB C MUPOBLIM BPpeMeHeM

7.2.4.1. B TennosblvmcnMTene npegycMoTpeHa ogHOKpaTHas U nepuvoandeckas
(cyToYHas) KoppeKunsa NpubopHbLIX YacoB B Cliydae MX OTCTaBaHus Nu-
60 npu yxoae Bnepen No CpaBHEHNIO C MUPOBbLIM BPEMEHEM.
OpHokpaTHas Koppekuusi MOXeT BbINOMHATLCS B pexume PABOTA,
a nepuogndeckas — B pexume HAJTAOKA n PABOTA. O6e koppekunn
AO0MNyCKaeTCs BbINOSTHATb KaK HEMOCPEACTBEHHO Ha 0b6bekTe, Tak U yaa-
NEHHO C WCNOSIb30BaHMEM CEPBUCHbLIX Mporpamm, obecneymBaroLLmnx
poctyn k cootseTcTByowmMm ModBus-peructpam TB.
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7.2.4.2. OyHKUMA OOHOKpamHoU Koppekyuu 3anyckaeTcsl B MeHio HacTtpouku /

CuctemHble / YcTtaHoBKa 4acoB. [1nsa napameTtpa Bpemsa cneayet
YyCTaHOBUTb 3HayeHue, paBHOE TeKyLleMy 3Ha4YeHU0 MUPOBOro Bpeme-
HW (OOMNycTMMOE 3HavyeHue pas3HoCTM BpeMeH cocTtasnseTr +600 ce-
KyHa). B pesynbtate npubopHOe BpemMs HaYHeT YBenMyYnBaTbCs
(yMeHbLLaTbCA) HA OOHY CEKyHAy B KOHUE Kaxaoro 20-MWHYTHOro Bpe-
MEHHOro MHTepBsarna o Tex nop, noka He GyaeT OOCTUrHYTO 3aaHHoe
3HayeHue. [locne 4Yero gencteue PYHKUMW OLHOKPATHOM KOppeKumn
BGyaeT oCTaHOBNEHO.

NMPUMEYAHWE. Mocne BBOAa HOBOro 3Ha4YeHUsa NpubopHoOro Bpe-
MeHW Ha uHgukatope TB ByaeT oTtobpaxaTbCsi ero npexHee 3HavYeHue.

7.2.4.3. OyHKUMA nepuoduyeckoli Koppekyuu 3anyckaeTcsl B MeHio HacTpounku /

CuctemHble / YcTaHoBKa YacoB / Koppekuusa 4yacoB. [1na napameTpa
Kop (Koppekuus) cnegyeT yCcTaHOBUTL 3Ha4YeHUe, Ha KoTopoe TpebyeT-
CSl €XXECYTOYHO yBeNnuMBaTthb (yMeHbLIaTb) 3Ha4YeHne npubopHoro Bpe-
MeHu (HO He Bonee, yeM Ha +60 cekyHa). Koppekuna Takke OyaeT Bbl-
MOMHATBLCS B KOHUE Kaxaoro 20-MUHYTHOrO BPEMEHHOMO MHTepBarna Ha
1 cekyHay. YTobbl OCTaHOBUTbL OEWCTBME (PYHKLUUM NEPUOONYECKON
koppekumu, ona napameTtpa Kop cnegyeT ycTaHOBUTbL HyneBoe 3Haye-
HMe.

7.2.5. HacTpo#ka pexxnma aBTOMaTU4YEeCKOro nepexona Ha «3uMHee» U
«IeTHee» BpeMms

7.2.5.1.

Mpu BbiNycke n3 npom3BoacTBa (PYHKLMS aBTOMATUYECKOro nepeBoaa
NPUBOPHBIX YacoB Ha «3MMHee» / «NeTHee» BPeMsi OTKMYeHa (MeHto
Hactponku / Cucrtemuble / YctaHoBKka 4YacoB /| Bpems nepeBopaa):
Ans napameTpa PeXum yCcTaHOBMEHO 3HayeHVMe HeT nepeBopa, a UH-
Avkaums nogMeHio 3uMmHee Bpems 1 JleTHee Bpemsi OTCyTCTBYET.

7.2.5.2. BkntoyeHne oyHKLMM aBTOMaTMYECKOro nepesoga NpubopHbIX YacoB Ha

7.2.5.3.

«3NMHee» | «neTHee» BpemMA BO3MOXHO:

B «CTaHAAPTHOM» pexuMme — Mnocrie yCTaHOBKM Anga napameTtpa Pexum
3Ha4YeHWsi CTaHAAPTHbIMN;

B «MOMb30BaTENbCKOM» peXunme — nocrne yCTaHOBKM ANS napameTtpa
Pexum 3HavyeHnsa nonb3oBart. (Monb30BaTeNbCKUm).

Mocne BkNOYEHNSA (PYyHKLMM aBTOMATMYECKOro nepesoaa (B nobom

pexume) HauyMHaeTcs nHavMkaumsa nogmeHio 3uMHee Bpems 1 JleTHee
BpemsA.
B «cTtaHgapTHOM» pexume nepeBoga NpubOpHbLIX 4YacoB napameTpbl
Bpemsa nepeBopga (nogmeHio 3umHee Bpems) 1 Bpemsa nepeBopa
(nogmeHio JleTHee Bpems) OyayT umeTb PUKCUMPOBAHHLIE 3HAYEHUS,
COOTBETCTBYIOLLME NOCeaHEMY BOCKPECEHUIO OKTABPSA Mecaua (Bpems
nepesoga 03:00:00) n nocrneagHemMy BOCKpeceHU0 MapTa Mecsdua (Bpe-
ms nepesoga 02:00:00).

B «nonb3oBatenbckom» pexume napametpbl Bpemsa nepeBopa
(nogmeHio 3umMHee Bpems) 1 Bpemsa nepeBopa (noameHto JleTHee
BpeMS) OOCTYMHbI 418 pefakTUpoBaHMS.

BHUMAHMUE! He pekomeHOyemcsi 8bINO/IHSIMb NpuHyoumesb-
HbIU (c Knasuamypbl) nepesod NPUBOPHbLIX 4Yacoe Ha «3UMHee» U
«JiemHee» epemsi.
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7.3. HacTtpouka napameTpoB CBA3U

7.3.1. UHTephencobl RS-232 n RS-485
7.3.1.1. B Ttennosblumncnutene Ha 6noke Bl n knaBuaTypbl NpeaycMoTpeHbI Mo-

cnepoBaTenbHble MHTepdencol RS-232 1 RS-485, obecneunBatowme
BO3MOXHOCTb A0CTyna K M3MepuUTesbHbIM, pacyeTHbIM U YCTaHOBOM-
HbIM NMapameTpam, BKMYas apxmsbl. [1pyM 3TOM BO3MOXHa Moauduka-
LUMs yCTaHOBOYHbIX napameTpoB. VIHTepdencol nogaepxmsaroT NpoTo-
kon Modbus (RTU Modbus n ASCII Modbus), npuHaTbIM B KayecTBe
cTaHgapTHoro B npudopax pupmbl « B3JTET ».

CkopocTb 0bmeHa no nHtepgencam RS-232 n RS-485 (ot 1200 oo
115200 bog), a Takke napamMeTpbl CBA3W yCTaHABNUBAKOTCHA Nporpam-
MHO.

BHUMAHMUE! He donyckaemcsi 0OHO8pPeMeHHOe UCMoJib308a-
Hue uHmepgeticoe RS-232 u RS-485 Ha 6510ke Bl u knasuamypsbl.

OpaHoBpeMeHHOE Ucnonb3oBaHne NHTepdencoB RS-232 n RS-485
BO3MOXHO TOSIbKO B MOAYfle apxuBartopa, yctaHaBnvMBaemMoM (No 3aka-
3y) B 6roke kommyTaumm TB.

7.3.1.2. NuTepdpenc RS-232 moxeT ncnonb3oBaTtbecs Ans:
a) pacneyaTkm apXmMBHbIX U TEKYLLUNX 3HAYEHUN U3MepsieMblX napameTpoB

Ha NpPUHTepe Yepes nepcoHanbHbl komnboTep (MK);

6) cuMTbiBaHMA apxmBOB C NomoLllbto agantepa curHanoB «B3JIET AC»

ncnonHeHns ACLB-020;

B) HenocpeacTeeHHon cBA3u ¢ K:
- 10 kaberno npu gnvHe nNuHUK cBsasu o 15 wm;
- NO TenedOHHON NNHMM C NMOMOLLLIO MOAemMa UM pagnonnHUM ¢ NoOMo-

b0 paanoMoaema;

- NO NnHUK umdposor cBAa3m ctaHgapta GSM 900/1800 MIMy ¢ nomoLwbto

7.3.1.3.

7.3.1.4.

aganTepa cotoBow cea3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M NO TENEOHHOW NMHUK, paguoKaHany unu KaHa-
na COTOBOW CBS3M ONpeaenseTca ux xapakrepuctmkamu.

NHTtepdenc RS-485 obecneunBaeTt cBa3b No kabento B rpynne n3 He-
CKOSbKMX abOHEHTOB, OQHMM K3 KOTOPbIX MOXeT 6bITb K, npu gnvHe
nHum cBsasun go 1200 m.

MogknioyeHne apantepa cotoBon cBa3m ACCB-030 k uHTepderncy
OAMHOYHOro Npubopa Unn K SIMHUK CBA3K rpynnbl NpubopoB JaeT BO3-
MOXHOCTb nepefaBaTb MHGOPMALMIO MO KaHany COTOBOW CBA3W, B TOM
yucne n B VIHTepHeT.

Mcnonb3yss kaHan cCOTOBOM CBS3M, Ha 6ase nporpaMMHOro KOM-
nnekca «B3JIET Cll» MOXHO opraHu3oBbiBaTb AUCNETYEPCKYID CeTb
ANS MHOTMX OOMHOYHBIX U rpynn npMbopoB Kak OAHOTUMHbLIX, TakK U pas-
HOTUMHBIX NO HAa3HAYEHUIO.
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7.3.2. UuTepdenc Ethernet

WHTepdenc Ethernet ucnonbsyetcs ana ceBssu npubopoB B JO-
KanbHOW CEeTU, a Takke MOXeT UCMOomnb3oBaTbCa ANnd obMeHa AaHHbIMU
yepe3 WNHTepHeT mexay npubopamu fnokanbHOW ceTu U yaaneHHbIM
KoMnbloTepoM (komnbtoTepamm). OGMeEH OCyLLECTBNAETCA Yepes LMo3
nokanbHOWM ceTn, nmetoLLmnin cobcTBeHHbIN (rnodanbHein) IP-agpec. Mpu
obMeHe OaHHble ynakoBbIBAKOTCH B CTek npoTokoroB Ethernet / IP /
UDP / TFTP / ModBus. Noagaepxmaetca Takke npotokon ARP (Ether-
net / ARP), koTopbl ucrone3dyetcsa ans onpegernexHna MAC-agpeca
yana no IP-agpecy 3anpoca.

7.3.3. MeHI0 HACTPOMKM NapamMeTpoB CBA3M

7.3.3.1. HacTpourku napameTpoB CBS3N C TEMSOBbIYMCNIUTENEM coOepXaTcs B
meHo Hactponkn / CuctemHble / Hactponku cBsasu. [epeyeHb 060-
3Ha4YeHu YCTaHOBOYHbIX NapamMeTpoB B MEHIO NpUBeAEH Ha puc.14.

HACTPOWKM CBA3U
» Agpec = X
» CropocTh <XXXX> Bog
» 3apepwra = XX mc
» Mayaa = XX mc
(H)» H-ka ceaan ¢ MK [H]
—» Hacrpoiika Ethernet
(H» Cratucuka
-» HacTpoiika mogema
—» [lononHUTENLHO

!

Puc.14. Bug okHa MeHo «HacTpounku cBA3u».

7.3.3.2. lNpwn HacTponke mnHTepdenca Ethernet B meHto Hactponku / Cucrem-
Hble / HacTtpoukun cBsa3u /| HacTtpouka Ethernet yctaHaBnusatoTcs
3HavYeHWs ANg napaMeTpoB:

% MAC appec B cetu Ethernet (no ymonyanuio00-00-00-00-00-00);
% |IP appec moayns (no ymonyaHuto 192.168.0.254);
« IP macka noacetu (no ymonyanuio 255.255.255.0);

% |IP apgpec wnto3a (no ymonyaxuio 192.168.0.101).

Ana HacTporikn moayns Ethernet formkHbl ObITb BblAeNeHbl YHU-
KanbHble (B nokanbHonm cetn) MAC- un IP-agpeca. [na nonydeHuns
IP-agpeca v gpyrux gaHHbIX Npu NporpaMMHON HaCTpPOMKe uHTepdenca
Ethernet Heo6xoaumo obpaTUTbLCA K CUCTEMHOMY afMWUHUCTPATOPY Ce-
TV 06beKTa, Ha KOTOPOM YCTaHaBMMBAETCS TENOBbLIYNCINTESb.
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7.3.3.3. B TB npegycmoTpeHa cuctema AnarHocTukm paboTebl B ceTH, pesynbTra-
Tbl KOTOpoW oTobpaxatotca B MeHo Hactpouku / CucrtemHble /
HacTtpounku cBasu / Ctatuctuka:

< Bcero — obLLiee KonM4ecTBo NoJy4eHHbIX 3arnpoCcoB;

& CBOUX — KONMYecTBO 3anpocoB K TB (Npu coBnageHun agpeca B
npmnbope nB 3anpoce);

& OwnbKa CRC — KOJIMYECTBO OLUMOOYHBIX 3anpocoB K TB (npu HenpaBuib-
HOM onpeaeneHuy kagpa 3anpoca);

+» TexH — KONINYECTBO CNYXeOHbIX 3anNpOCoB.

7.3.3.4. B meHo Hactpouku /| Cucrtemuble /| Hactponku cBsasum / [lonosnHu-
TenbHO HacTpamBalTCa NnapameTpsbl:

. — BO3MOXHOCTb OOpallleHus1 K NepBMYHOMY n3meputento TB
« TpaH3uT _
yepes BTOpUYHbI NpeobpasoBartens;
< Ynp. RS232 — annapaTtHoe ynpasfeHne MOTOKOM OfHOHanpaBfieHHOE,
AByHanpasneHHoe nMbo OTCyTCTBYET;
+« Tun coepn — coeAnHeHne NpsIMoe Unn Yepes MoAEM;
«» Tun ModBus — T1n npotokona MODBUS: RTU nu6o ASCII;
— W3MEHEHMEe agpecHOro NPoCTpPaHCTBa ANS XpaHEHUs Tu-
« Cxatune Ap pocTp A P

NnoB JaHHbIX TB;

— BO3MOXHOCTb OBpaLleHnst K nepBu4HOMyY nameputento TB

+» CKBO3HOM pex
HanpsMyto.
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7.4. KoHcurypmnpoBaHme pacyeTHOM TeNNOCUCTEMbI

7.4.1. OpraHmsauusa pac4yeToB B TensioBblYUCnuTene
ObLee CTpykTypHOe MnocTpoeHue pacyetoB B TB nokasaHo Ha

puc.15.
neP1 e neP9 nm e nTe na1 . nae
Y Y \ Y \J Y
W3mepenue
MpeoGpasoBartenu
1=1.9;j=1..6; k=1...6 H
Q t Py
y A y
Bbluncnexue Q
T n doz
pn=f(t, P) M, = [GxdT Tpy6onposoab! ="
0 n=1.4 Eioss
h, = f(tj, Pk) i
Vo, =[Qj xdT
n 0 ! Pn doz
Gn = Qi X Pn e
y
Bbluucnenue
T CwurHan
T enno_cucreMbl Hanpasn.
Etcy  Wrey = IETch dT N=1.3 noToka
0 l———
Yyer
THapy
Tnuty
Tpexy
TOTN
THey

H — nepenad no ebicome mexdy mecmom ombopa dasneHus u me-
cmom pasmeuleHusi kax0o2o [N; Qn ooz, th dos, Pn 9o — 002080pHbIE
3Ha4YyeHus1 napamempos.

Puc.15. CTpykTypa OCHOBHbIX U3MepeHUn u pacyetoB B TB.

OnpepenexHns Ncnonb3yeMblX NOHSATUI.

«lMpeobpasoBaTtennM» — COBOKYMNHOCTb anroputMoB 06paboTKu
CUrHanoB, MOCTYNalLWNX OT U3MEPUTENS: OEeBSATU YaCTOTHbIX, LUECTU
COMPOTUBIIEHUS U LLECTU TOKOBbIX.

B Tennosblumcnntene «npeobpasoBaTtenb»  XxapakTepusyetcs
HabopoM M XxapakTepucTukamu nepBuYHbIX NpeobpasoBaTenen pacxo-
aa, Temnepatypbl U AaBneHusi, MOAKMYEHHbIX K COOTBETCTBYHOLLMM
N3MepUTENbHBLIM KaHamnam.

«TpybonpoBoAabI» — 3TO COBOKYMHOCTb [aHHbIX O MapameTpax
TENNOHOCUTENS B OTAENbHOW BETBU TEMNIOCUCTEMbI, PACCHYUTAHHbIX Ha
OCHOBaHWM U3MEPEHHbIX UMM OOrOBOPHLIX 3HAYEHUM NEPBUYHBIX Napa-
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METPOB W UCNOSb3yeMblX B pacyeTe pes3yrbTUPYLNX napaMeTpoB
Tennocuctembl. TB ons kaxgow TtennocuctemMmbl nmeet o 4 «Tpybo-
NpoBOoOOBY», 0003HAYEHHbIX MHAekcamn n = 1...4.

Mo «Tennocuctemon» nogpasymeBaeTcs cMcTeMa pacderta Ten-
na gnsi KOHTPONMPYEMOWN TENSIOCUCTEMBI, coaepXallen B oblem cny-
Yae nogaroLwmn (NnoaBoaALMIN) N obpaTHbIM (0TBOAALWMI) TPyOOoNpoBO-
Abl. B kayecTBe UCXo4HbIX AaHHbIX A5 pacyeTa napameTpoB B Tenso-
CUCTEME UCMOMb3YKTCHA pacdeTHble AaHHble «Tpybornposogos». TB
obecneunBaeT pacyeT napameTpoB B 1...3 Tennocncremax.

lMepeyeHb NapameTpoB, onpefensieMbiX B TENNOBbIYUCIIMTENE, NX
0603Ha4YeHnsa n pasmepHOCTU NpuBeaeHbl B Tabn.b. 1.

AnropuTMm pacyeTta konudectBa Tensia 3agaetca B 1B B cooTBeT-
CTBMM C U3MEPUTESIbHON CXEMOW, T.e. B COOTBETCTBUM C pacnpegene-
HMEeM OaTynkoB Mo TpybonpoBogaM KOHTPOSIMPYEMOW TEMNOCUCTEMBI.
Mpn aTom nonb3oBaTenb MOXeT BbIOpaTbh ogHYy M3 11 cxem yyeTa Ten-
na, Bkntoyas cxemy NMonb3oBaTenbcKasa, N COOTBETCTBYIOLWNM €N an-
ropuT™ pacyeTa, umetoLiencs B namatn TB.

dopMynbl pacyeTa Maccbl U KOnMYecTBa TENNOThl OIS KaXA0W U3
11 pacyeTHbIX CXeM 3-X KOHTPONUPYEMbIX TEMOCUCTEM BBEAEHbI B
namate TB n He TpebylT BBOAA C KnaBuaTypbl UnNu no mHtepdency
(cm. MpunoxeHue [ yacTn |l HacTosILEero pykoBoacTea).

Mpw onpegeneHun TeNSIOBOM SHEPINN C YHETOM 3HTanbMMM Xonoa-
HOW NOAMNMUTOYHOW BOAbl HA UCTOYHWUKE 6e3 NMPSMOro N3MepeHusi, B KO-
NNYECTBO YYTEHHOW TENNOBbLIYMUCIIMTENEM TEMSIOBON SHEPTUN LOSMKHA
ObITb BHECEHA NOMpaBka Ha (hakTMyYecKoe 3HayeHwe TemnepaTypbl XO-
nogHon BoAbl B COOTBETCTBUMN C YTBEPXKAEHHOW YyCTaHOBMEHHbIM 0bpa-
30M MeTOAMKOW, B TOM 4MCNe B COOTBETCTBUM C YKa3aHUAMMU
FOCT P 8.592.

BoamoxHa Takke nporpaMmmHasi HacTporka TB npwu opraHusauum
Tennoyyeta Ha 0ObekTe B OAHOW KOHTPONMpyemMon Tenriocucteme B
OTOMUTENBHbIA N MEXOTOMUTESbHBIN CE30H.

7.4.2. Hactpouka koHcpurypauum TC

HacTtpoiika KoHurypaumm TensioCUCTEMbI BLINOMHAETCA B MEHHO
Tennocucrtembl / Tennocucrtema X / Hactponkun TCX (cm. puc.[].4 B
yactu Il P3).

B okHe HACTPOMKU TCX HasHayaeTcs HOMEp CXembl Temnmo-
cHabxeHuns n3 nmetowierocsa cnucka (Mpunoxenne I yactu Il PJ), BBO-
asatca ko aboHeHta (Ko ABH), ooroBopHble 3Ha4eHMs MaccoBOro
pacxoda M TENSIOBOM MOLLHOCTU. Takke BKNoYaeTcs / OTKYaeTcs
obpaboTtka HewTaTHbiX cutyauun (HC) u3 domkcmpoBaHHOro cnucka,
COOTBETCTBYHOLLENO YCTAHOBIEHHOMW CXemMe TenrocHabxeHuna. He mo-
XeT ObITb OTKM4YeHa obpaboTka Tonbko HewTaTHoM cutyauun HCO.
HeTt nutanua. [Ina kaxgon HC moxHO 3agaTtb peakuumto TB Ha ee BO3-
HUKHoBeHMe (cM. MpunoxeHne B vyactu Il PJ).

lMocne 3aBeplueHns BBOOA YCTaHOBOYHbLIX MapaMeTpoB BblYMCIIE-
Hus B TB BegyTcsi aBTOMaTtnyeckn B COOTBETCTBMM C XPaHSLUMUCA B
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namMsaTu anropyutmamm pacdeta (BO3MOXEH MPOCMOTp B MeH Anro-
putmbl TCX).

Mpn cmeHe cxeMbl TennocHaGxeHust B Npubope BoccTaHaBNMBa-
lOTCS 3aBOACKME HACTPOWMKM, OAOrOBOPHbIE 3HAYEHMSI NapamMeTpoB Ten-
nocuctembl 1 Tpy6onpoBoaoB. ApxmBbl 0BHYNSHOTCS.

Mpn HasHayeHun cxembl TennocHabxeHna Monb3oBaTenbcKas,
dopmyrnbl pacdeTa Tenna B MeHo Anroputmbl TCX cTaHoBATCA [O-
CTYMHbIMK ANA BbiGOpa 13 crnmcka.

7.4.3. OnucaHue cxembl «[Monb3oBaTenbckaa»

[aHHas cxema npegHasHadeHa AOnsi KOHUIypupoBaHUA pacyeT-
HOW TensioCUcTeMBbI MO YCMOTPEHUIO nonb3oartens (cm. puc.l.11 B ya-
ctn Il HacToawero P3). MakcumanbHoe yucno TpybonpoBoaoB — A0
yeTblpex B ogHon TC, MMHMManbLHoOE — OANH.

Mcxoasa M3 uncna ucnonb3yemMbix TpybonpoBoaoB, MOXHO BblIOpaTh
Tpebyemyto dpopmyny pacyeta Tenna n lBC B Tennocucteme. Habop
dopmyn gns pacyeta Wrtc n WrB 3agaH CMCKOM B MEHIO ANrOpUTMbI
TCX.

Ecnun HeT HeobxogumocTu B BbluucneHun tenna wnu BC, 1O BbI-
GupaeTca napameTp He 3apaH. B aToMm crnyyae B COOTBETCTBYHOLLMX
Tpybonposogax 6yaeT BblMMCNATLCA U apXMBMPOBATLCH TEMNSO U Macca
(0bbem), TemnepaTtypa v gaBreHune.

YyeT xonogHoro BogocHabxeHus (XB) B KOHKpeTHOM Tpybonposo-
A€ MOXHO OTKMIOYUTb UNKU BKIMOYMTL. COOTBETCTBEHHO hopMyra pac-
yeTa Tenna B Tpybonposoae 6ynet Wi = Mi-hi nn6o Wi = Mi-(hi-hxs).
MOXHO HasHauMTb MM OTKMYUTL y4eT XB B Hactpomkax TC, T.e.
BKITIOYEHNE WM OTKITKOYEHWe npou3onaer BO Bcex Tpybornposoax.
OpHako 9TO He WCKN4YaeT BO3MOXHOCTM HasHauuTb yvyeT XB B OT-
AenbHbIX Tpybonposoaax.

M3 Tenna, nogcunTtaHHoro B Tpybonposoaax, popmupyeTca anro-
pUTM pacyeTa Tenna TennocucTemsl. [na oTONNeHns N ropsyero Bogo-
cHabxeHus (MBC), Hanpumep, MOXHO BblIOpaTb ntoboe BblpaXeHue n3
NpBEAEHHbIX HUXE:

WTC = He 3aAaaH; WrB = He 3agaH

Wtc = W1tW2+W3xW4, npu atom Wre = W1xW2+W3+tW4,

Wrc = M1(h1-h2), npu atom Wre = W3 nnu WrB = W3*W4,
Wrc = M2(h1-h2), npy aTom Wre = W3 nnn Wre = W3xW4,

Wtc = M1(h1-h2)+M3(ha-hxs), Npy 3TOM BbIGOP hopmyrbl WrB HEBO3MOXEH;
Wrc = M2(h1-h2)+M3(ha-hxs), Npy 3TOM BbIGOP hopmyrnbl WrB HEBO3MOXEH;
Wtc = M1h2+M3ha, npu aTom BbIGOp hopmyrbl WrB HEBO3MOXEH;
Wtc = M1h2-M3ha, npu aToM BbIGop hopMyribl WrB HEBO3MOXKEH.

MtoroBasa macca B Tennocucteme byaert paccumTtbiBaTbCs No op-
Myre, aHanornmyHon gnsi pacyeta Wtc (npu ycnosun 3agannsa oopmy-
nel Buga Wre = W1xw2xw3+tW4).
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Mpwn BbiGOpe cxembl Monb3oBaTenbcKasa, B npubope no ymondya-

HWIO yCTaHaBNUBaeTCA:

- KONMYecTBO TpybonpoBoaoB — 4;

- yyeT XB B TpybonpoBogax BKIIOYEH;

- BbluucneHue gopmyn tenna u NBC — He 3agaHo.

- HC1 — HC24 BknoyeHbl Ansi KOHTPONs AaT4YnKoB, cocTosiHe — Peru-
cTpauums;

- HC25 — HC30 BkntoveHbl Ang KOHTponst paboTbl TENNOCUCTEMbI, COCTO-
aHne — O6paboTka OTKN.

Bce Heobxoaumblie HacTpPoOMKM MNorib3oBaTeflb AeraeT caMoCcTosi-
TenbHo, ycnosua HC Bblbupatotca ns t1abn.B.1 n B.2 (cm. MNMpunoxe-
Hue B yacTtu Il HacTosILEero pykoBoacTea).

Heobxoanmo OoTMEeTUTb, YTO AaHHAA cxema MOo3BONdAeT pasgensatb
paboTy koHTypoB oTonneHus u NBC B Tennocucteme, T.e. NpU OCTaHO-
BE UNKU nepexoge Ha OOroBopHble 3HavyeHust no HC, Hanpumep, KOHTY-
pa otonneHuns, KoHTyp NBC moxeT npogormkaTbe YHKLMOHMPOBATL MO
namepsieMbiM napametpam. [pu aTom cHeTymk BpemeHn HapaboTtkmn TC
OyneT HapawmBaTbCS.

AHarnormyHo opraHn3oBaH anroputm obpaboTkm ons koHTypa BC.
MoxHo BblbpaB peakuuto OctaHoB TC, OCTaHOBUTb KOHTYpbl OTOMMe-
Hua n MBC. Mpwn atom ByaeTt HapawmBaTbCs cHeT4YnK npoctosa Tnp. Ta-
KM ke obpa3om opraHu3oBaH anroputm obpaboTtkm ons peakuum Pac-
yeT TC por. NpaBo BbiGopa anroputma 06paboTkM ocTaeTcs 3a nosb-
3oBaTenem.

7.4.4. Hactpouka napameTpoB TpybonpoBoaos

HacTtporika napameTpoB TpybGoOnNpoBOAOB BLINOMHAETCA B MEHH
Tennocucrtembl / Tennocuctema X / Tpybonposoabl (cMm. puc.[].5 B
yactu Il P3).

HasHadeHns ons gatynkoB TpybonpoBOoOoOB NPOM3BOAATCA B COOT-
BETCTBUM C BbIOpaHHOM CXeMOM TennocHabxeHus. Takke ycTaHaBnu-
BalOTCA AOrOBOPHbIE KOHCTAHTblI NO pacxody, AaBfeHUo U TeMmnepary-
pe, BEPXHWE U HWKHUE YCTaBKU U3MEPEHUS W BblYUCIIEHUS NapameT-
POB.

Mpn aBTOMaTM4YECKOM Ha3HadYeHun OaTuMkoB B TpybonpoBoaax
Tennocuctem (yctaHoerneHo HasHauy. A-koB ABTO) pacnpegeneHuve
npeobpasoBaTenen BbINOMHAETCA NOCneaoBaTeNbHO B NOpPSAKe BO3-
pacTaHusa UX MHAEKCHbIX HOMepoB. [Mpy 3TOM npoucxoauT nporpamm-
Hoe nogkntoveHue npeobpasoBatenen cootsetcTByOWmX TUNos (MNP,
MT, MA) c cooTBETCTBYOLWMMN MHAEKCHBIMU HOMEpaMn. A B OKHax Me-
Hto NMpeobpa3oBaTtenu / Pacxopn, NpeobpasoBatenu / Temnepartypa,
Mpeo6pasoBatenu / [laBneHne HayMHaAETCA MWHAMKAUMSA OOMNOSHU-
TenbHbIX KOMaHA4 M NapameTpoB OS5 BbINOSIHEHWUSI HACTPOEK Mporpam-
MHO NOAKNIOYEHHbIX Npeobpa3oBaTenen.

[na nporpamMmHOro oTknoveHus npeobpasoBaTtenst Tpebyemoro
TMna ¢ TpebyemMbiM MHAEKCHBIM HOMEPOM crnenyeT AaTyuky B Tpybo-
npoBoAe BMECTO 3TOro npeobpasoBaTtensi Ha3Ha4YMTb JOrOBOPHOE 3Ha-
yeHue. Npn 3TOM B COOTBETCTBYHOLLEM OKHE MpeKpallaeTcs MHaMKauus
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AOMNOJSTHUTENbBHBLIX KOMaHg WM napameTpoB, M OToOpaxaeTcsi CTpoka
Cratyc OTKN AOT.

Ecnu no kakum-nmbo npuymMHam nocrne HasHavYeHus JaTyuky B Tpy-
6onpoBoae OOrOBOPHOrO 3HAY€HWs He NPOU3OLWNO MporpaMMHoe OT-
KnoyYeHne npeobpasoBatens Tpebyemoro Tuna ¢ TpebyembiM MHOEKC-
HbIM HOMEpOM (B COOTBETCTBYILLEM OKHE OTCYTCTBYET MWHOUKaUWS
Cratyc OTKI OAT) Heobxoanmo:

- yctaHoBUTb Ha3Hauy. a-koB Py4H. (MeHio Tennocuctemsbl / Tennocu-
ctema X / Hactponku TCX / KomaHabl TCX);

- HasHaunTb AaTumky B TpybonpoBoge npeobpasoBatens Tpebyemoro
TMna c TpebyeMbiM MHOEKCHBIM HOMEPOM, a 3aTeM JOrOBOPHOE 3Haye-
Hme.

B npuGope npegycMOTpeHO HasHadeHue OaTyMKoB TemnepaTypbl
AN U3AMEPEHNIN 3HAYEHUNIN HAPYXXHOIO BO34yXa M TemnepaTypbl Xonoa-
HOW BoAbl B Tennocucteme. [nga aTtux uenen Mcnonb3yrTca Temnepa-
TypHble BXxoAbl 5 n 6. Ecnu gaHHble BXOA4b! y>Ke UCMNOoSb3YHTCA B KAKOM-
nnbo TpybonpoBoae pacyeTHOM TennoCUCTEMbI, TO Ha3Ha4uUTb ero Ha
N3MepEHNEe XONoaHOM BOAbl tXB MMM HAPYXHOro Bo3gyxa tHB HEBO3-
MOXHO. W, COOTBETCTBEHHO, €Cri1 TeMnepaTypHbIN BXO, 3a4eNCTBOBaH
ANs n3MepeHnsa tXB Mnu tHB, TO MCMNONb30BaTb AAHHbLIA TemnepaTyp-
HbI BXO4 Ans Tpybonposoga nobon TennocncTteMbl Takke HEBO3MOX-
HO.

MoaTtomy, ecnu TpebyeTcs opraHn3oBaTb U3MeEpPEHNE tXB UK tHB,
a [daTyuK yXKe «3aHAT», TO HeobXooMMO OTKMYUTb UCMNONb30BaHUE
npeobpasosatena MNT5 nnu6o MT6 B Tpybonposoae, 3a4encTBOBaB Nio-
6on ceoboaHbi MTX, nnn yctaHoBUTL ANS AaHHOro Tpybonposoga Ao-
roBOopHOE 3Ha4yeHue taor.

M3mepeHHble 3HaYeHUa AaTtynka XOnogHoW BoAbl tXB MCMNOMNb3YOT-
Csl 4Ns1 pacyeToB TONbKO B TOW TENSIOCUCTEME, B KOTOPOW OH 3a4aH.

Bo3MoXxHO HasHadeHue gaTtymkoB txB M PxB B ntobom Tpybonpo-
BOAE.

7.4.5. HacTpoMKa HewTaTHbIX CUTyaLun

7.4.5.1. MNop HelwwTaTHOM cUTyaumen (HeWTaTHbIM PEXUMOM TEMSIOCUCTEMbI) MO-
HMMaeTCa cuTyauus, Npu KOTOPOM OBHapyXMBaeTCs HeCOOTBETCTBME
3Ha4YeHU n3MepsieMbix NapaMeTpoB HOPMaribHOMY PEXUMY GYHKLMO-
HUPOBAHUS TENSTOCUCTEMBI.

7.4.5.2 TennoBblMUCNUTENDb NMO3BOMSAET MO KaXXAOW Tenrocucteme 3agaBaTtb OO
24 BMAOOB HELUTATHbIX CUTyauun ¢ (PUKCUPOBaHHbLIM Kputepuem n o 8
HC ¢ npuBA3KOM K KOHKPETHOM cxeme TennonoTpebneHus.

BoamoxHble HC ¢ hrkcnpoBaHHbIM KpUTEPUEM U BapUaHTbl peak-

LUK Ha HUX npuBeeHsbl B [NpunoxeHun B yactu Il HacToswero P3.
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7.4.5.3. Peructpaumna kaxgon HC conpoBoxgaeTcss yCTaHOBNEHUWEM COOTBET-
cTBylOLEero dnara B apxmBax U oTobpaxaeTcs Ha OUCNIee B MEHIO
ApxuBbI B criegyloliem suae:

(Homep HC) (31) (16)
(Homep HC) (15) (0)

7.4.5.4. HacTponka HelwTaTHbIX CUTYyaunn BbINONHAETCS OTAENbHO ANS KaXO0n
Tennocuctembl B MeHiw Tennocuctema X / Hactpouku TCX /
Hactpownka HC TCX.

Mpn koHUrypupoBaHun Tensiocuctembl B TB aBTOMaTU4ecku
ycTaHaBnmBatoTcs ycnosusa gukcaumm HC n peakumm Ha HUX B COOT-
BETCTBMM C AaHHbIMU, NpuBeaeHHbIMKU B [NpunoxeHum [N yactu Il HacTo-
Aawero P3. lNonb3oBaTenb MMeeT BO3MOXHOCTb B MEHIO Ha3HauuTb
nobble HC ¢ dukcmposaHHbiM kputepnem (HCO — HC24) n3 umetowue-
rocs cnucka (tabn.B.1 B yactu Il PJ), a Takke BbibpaTb nobyto peak-
umto Ha HC mn3 cnucka napameTtpos. Npu Bbibope B MeHlo O6paboTka
napameTtpa Bkn TB aBtomatnyeckn cukcupyetr HC n obpabaTbiBaet
ee B COOTBETCTBUM C HAa3HAYEHHOWN peakumen.

Mpn BbIbOope HC25 — HC30 crtaHoBATCA AOCTYMHbIMW NS pedak-
TMPOBaHNA NapamMeTpbl:

- Knp — koapduumMeHT npeBblleHNss MaccoBOro pacxoga B obpaTHOM
TpybonpoBoae;

- AtTC — pa3HOCTb TemnepaTyp TensoHocuTensa B nogawowiem n obpar-
HOM TpybonpoBoaax.

Mpn aTOM pefakTMpoBaHWE NPOUCXOAUT OOHOBPEMEHHO AN BCEX
TC. YcnoBuss n pekoMeHAOBaHHble peakumm Ha HC npuBeaeHbl B
Tabn.B.2 yactu Il P3. Npwu BbIGope cxembl Monb3oBaTenbckasa CTaHo-
BATCS1 JOCTYMHLIMM BO3MOXHble peakuun Ha HC, BbligeneHHble Kypcu-
BoM B Tabn.B.1 n B.2 yactu Il P3.

7.4.6. Hactpouka npeobpasoBateneun MNP, MNT, N

7.4.6.1. [Ins koppekTHOW paboTbl TB Heob6xoanmMo BBECTU B €ro namsaTb napa-
MeTpbl nogkntoyaembix MNP, MT u M. 3HayeHnsa HacTpoeyHbIX napa-
METPOB COAEPXATCA B IKCMyaTaLMOHHON AOKYMEHTAUUN HA NPUMEHS-
emble npeobpasoBaTeniv. B TB HacTpOMKM BbINOMHAKTCA M3 MEHH0
Mpeo6pasoBatenu / Pacxoa, lNpeobGpasoBatenn / Temnepartypa,
MpeobpasoBatenu / [JaBneHue, lNpeobpazoBatenu / Oatumnkn XB
(cm. puc. .7 B yactu Il P3).

7.4.6.2. KoHkpeTHas mogenb NP HasHavaeTca ans napametpa Tun MNP 13 nme-
towerocs cnucka. Nocne yero B okHe YCTAHOBKW MNP X aBTtomaTtuye-
CKM (pOpMMPYETCHA CMMUCOK 3HAYEHUM HACTPOEYHbIX NnapamMeTpoB, COOT-
BETCTBYOLLMX BblOpaHHoM mogenu INP.
Takke BO3MOXHO HasHayeHue guanasoHa mamepenun NP (napa-
meTp Pex). Cnncok 3HayeHun: 100Ny 0,5Qnane, 100y Qunane, 15000
Qnawe.
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7.4.6.3.

BHUMAHME! Tpn cmeHe ananasoHa usmepeHnin Heobxogumo ne-
peHasHauuTb TUN pacxogomMmepa, BBeCcTu 3HadveHne KP, 3HavyeHusa npe-
AenoB namepeHna QBH, QHH Ons BblIbpaHHOro TMna pacxogomMmepa u
DN.

HononHutenbHble HacTpownkn MNP BbinonHaTcs B MeHto Mpeobpa-
3oBaTtenu / Pacxopn / YctaHoBku / Hactponkn UKWU. ameputenbHbIn
kaHan mnmnynscoB (MKW) moxeT BoCnpuHUMAThL CuUrHanbl C OAaTYMKOB
pacxoga (MMMynNbCHbIM PEXUM) UMM C AaTYNKOB CUrHanuaaumm (norm-
yeckun pexum). B umnynbcHom pexume MK mnamepser konuyectso
NOCTYNUBLUNX MMMNYITbCOB, CPEAHIO YacTOTy Criel0BaHUSA UMMYNbCOB U
KOHTpOSIMpyeT cocTosiHue curHana. B norndeckom pexume UKU peru-
CTPUPYET Hanmyne unm oTcyTcTBue CobbLITUS.

Ana u3mepeHus cpefHen 4acToTbl CnefoBaHWA UMMYNbCOB UC-
nonb3yetca nNMbo meTon nsmepeHnsa nepuoga (aganTuBHbIN), W60 Me-
TOA cyeTa MMNYIbCOB (32 MHTepBan ycpeaHeHus) — napameTp YcpeaH.
Ana gatyukoB pacxoga, OpPMUPYIOLLMX UMMYIIbCHBIA CUrHAs, Nponop-
LUMOHANbHbIN TEKyLLEeMYy pacxoay, HY>XHO MPUMEHATb afanTUBHbLIN Me-
ToA. B aTOM cny4ae yactoTa BbIMMCIISETCA Yepes U3MEepPEHHbIN Nepnos,

CrnefoBaHUst UMMYIbCOB, AN Yero 3agaeTcs napameTp Tycp, @ Takke

Tmun — MUHUMAanbHas OfMTENbHOCTb BXOOHOTO MMMYNbCa U Tmakc —
MaKkcuMMarnbHas OnMTeNbHOCTb BXOOHOMO MMMNYbCa.

[Ana paTymkoB pacxofa, BblAaloWMX MMMYIbCbl, NPONOpLMOHanb-
Hble HaKonfeHHOMY O6beMy, HYXXHO MPUMEHSATb METOA cdeTa UMMYIib-
coB. [1lo gaHHOMYy MeTody NPOM3BOAUTBLCHA HaKOMMeHWe MOCTYNUBLUNX
MMNYNbCOB 3a MHTEpBan OCpPefHEeHUs U BblMUCIEHWE CpedHeln YacTo-
Thl.

AKTMBHbIN ypoBeHb Ha Bxoge WKW, paboTtatowero B norm4eckom
pexume, curHanmampyeT o cobbiTum ¢ gatyuka. CobbiTve pernctpupy-

etca B VIKU ¢ yyeToM 3a0epXKKN Tmakc. COObITME CHMMAETCS TOMbKO MO-
crne nepexoga curHana B NacCMBHOE COCTOSIHME U OMKCAUMKM ero Ha

Bpemsi bonee Tmakc. PEKOMEHOOBAHHOE 3HAYEHUE Tmake — O CEKYHA.

Cpeacrsamu TennoOBbIYUCAUTENS BO3MOXEH KOHTPOSb Hanu4yus arek-
TPONUTaAHUA MNOAKMIOYAEMbIX PACXOAOMEPOB MO UMMYMAbCHOW FIMHUN
cBa3n. [Ana atoro HeobxoguMmMo uMMyribCHble BXxoAbl TB, K KOTOpbIM
noakntoyeHsl P, nepeBecT B NACCUBHbLIN PEXUM (CHATb NEPEMBIYKN C
KOHTaKTHbIX nap J1-J18 coOTBETCTBYIOLMX BXOOOB), @ MMMYbCHbIE
Bbixoabl [P nepeBectn B aKTMBHLIM peXuUM paboTbl (3aMKHYTb KOH-
TaKTHble Mapbl COOTBETCTBYHOLUMX UMMYNbCHbLIX BbixogoB [1P). Takke
cnefyeTt YyCTaHOBUTb HU3KUW aKTUBHbLIN YPOBEHb BbIXO4a pacxogomMmepa,
YTO COOTBETCTBYET YPOBHIO JIOMMYECKOMN €ANHULbI MPU HYNIEBOM pacxo-
ne.

B wmeHwo TB [peo6pasoBatenu / Pacxopn / YctaHoBku [
Hactponku UKW cnenyet ycTaHOBUTD:

- YpoBeHb Bbicokum;

- YcpeaH AgQanTuUBHO,;

- Kontpons NP Bk,

- Tycp = 60 cexk.
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7.4.6.4.

7.4.6.5.

Mpn Takmx HacTponkax BO3MOXEH KOHTPOMb Hanuuna nutaHua MNP
n pukcaums HC npu BO3HMKHOBEHUN OTKA30B npeobpasoBaTenen pac-
xoaa.
Mpwn 3agaHnm Tvna HCX TMT, gManasoHa BbIXOQHOrMO TOKA U AaBneHus
M4, sHaveHns yctaHoBouYHbIX NapameTpbl B MeHio CMNEUWAJIbHbIE
NTX n CNEUUAJIbHbBIE MNAOX dopmupytoTcst aBToMaTUYECKU.

B TB npegycmoTpeHa BO3MOXHOCTb U3MEPEHUS TeMnepaTypbl U OaB-
NEeHnst XONoAHOW BOAbl W [anbHENWee MCrnonb30BaHWE MOSYyYEeHHbIX
AaHHbIX B pacyeTHbIX anroputMax tennocuctembl. Ons nogknioyeHus
AaTtymka XB MOXHO mcrnonb3oBaTh TemMnepaTypHbii BXo4 5 nnu 6 (Bxoq,
AasneHus 5 nnu 6). Mo ymon4yaHuto 3HaveHne txB paBHo 0°C, a PxB —
0,1MMa.

BHUMAHMUE! Hn B ogHon 13 Tpex Tennocuctem gatyuku MTS um
MT6 He omkHbl ObITb 3a4eMCTBOBaHbI ANA U3MEPEHUs TemnepaTtypbl
TennoHocutensa B Tpybonposoaax otonneHus unv NBC.

Hactponku txe (PxB) BbinonHaoTcsa B MeHo MpeoGpasoBaTtenu /
HOatumnkmn XB / YctaHoBku txB 1 lNpeobpasoBatenu / AaTtunku XB /
YcrtaHoBKM PxB. BbibpaHHoe 3HauyeHue XB mnamepsiemoe, Hanpumep,
patymkom MTS, BygeT ncnonb3oBaHoO B pacyeTe Tenna B Tpybonposo-
Aax B KOHKPETHO BblOpaHHOM TennocucTeme, TO €CTb B PasHbIX TEMMo-
CMCTEMAX MOXHO U3MEPSATb U Y4MTbIBaTb B pacyeTax pasHylo Temnepa-
Typy (4aBneHune) XonoaHon Boabl.

7.4.7. Hactpouka BxogoB DIR1-DIR3

7.4.7.1.

7.4.7.2.

Bxoabl Tennosblumcnutensa DIR1-DIR3 moryT HacTpavBaTbCs Angd npu-
emMa Kak MMNyrbCHOro, Tak 1 normyeckoro curHana. B nocnegHem cny-
Yae BO3MOXHa OpraHM3aumsa KOHTPOSIS NUTaHUS OO TpexX pacxogome-
POB MO OTAENbHbLIM NMHUAM, NMMBO Ans npuema n obpaboTkm curHana
HanpasfeHus noToka (pesepca), NMBO curHanoB OT AAaTYUKOB OXPaHbl,
NoXXapHoOW curHanusauuu.

[ns opraHmnsauun KOHTPONSA Hanuyusi NMUTaHUA pacxogomepa no Jforu-
yeckomy curHany B TB HeobxoomMmo BbINONHUTL CreayloLlme HacTpou-
KW

B Moayrne kommyTtauuu TB CHATb MepemMblykn C KOHTaKTHbIX nap
J13-J18;

B MeHio O6wume paHHblie TB / CurHanusauma Ang ogHOMMEHHOro na-
pameTpa CurHanusaumsi yCTaHOBUTb 3HayeHue BKN B okHe CUTHA-
NMN3ALUNA 1(2,3). MNpu atom Bxog DIR1(2,3) nepengeT B pexum npue-
Ma noru4yeckoro curHana. byget yctaHoBneHo cooTtBeTcTBMe: CUrHa-
nusauma 1 — exog UKU7, CurHanusaumna 2 — sxonq UKU8, CurHanm-
3auma 3 — Bxog UKN9. OgHoBpeEMEHHO C 3TUM HaMMEHOBaHME OKHa
PACXO[ MNP7(8,9) namenntcsa Ha COBbITUE MP7(8,9) (cm. puc. O.7
yacTtu Il HacTosiwero PJ);

COeauHUTL Kabenammn ¢ cobnogeHnemM nonsipHOCTU NIOTMYECKNE BbIXO-
Abl pacxogomepos ¢ Bxogamu DIR1(2,3) mogyns kommyTaumm TB;

- B MeHo Hactpownkn UKWU 7(8,9) BbIGpaTb onuumto:

- MpaBuno UKU 7(8,9);
- YpoBeHb Bbicokui;
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- MapaMeTpy Tmakc YCTAHOBUTb 3Ha4YeHMEe 5 ceK ONS UCKIHYEeHUsT NOX-
HbIX cpabaTblBaHWN.

NMPUMEYAHNA.

1. Boixogbl noaknto4aeMbix pacxogoMepoB OOSMKHbI ObiTb ycTa-
HOBMEHbl B aKTUBHbIN PEXUM.

2. B nogknovaembix pacxogomepax wucrnonHenna «B3JIET OP
JNTant+» 6e3 mMoaynst akTUBHOINO BbIXO4a KOHTPOSb MUTaHUS HEBO3MO-
XEH.

Mpn TakMx HacTporkax OTCYTCTBME MUTaHUSA B pacxogomMepax Co-
OTBETCTBYeT 3HayeHuo «norudeckmn O» Ha Bxogax DIR1(2,3), uTo
dukcmpyeTca B apxuBax TB B cnose coctosiHum ctatyca TC CurHanm-
3auuma 1(2,3), a B meHo Pacxop Ans KOHTPONUpPYeMbIX pacxo4oMepoB
BbiBOAUTCS coobuleHne OTka3s UK.

7.4.7.3. Ana peanusaummn dyHkumm OxpaHa unnu lMoxapHas curHanusauus
HeobxoaMMo:
- B MeHto O6wue aaHHble TB B cTpoke CurHanusaumsa sbibpaTb 3Have-
Hne CurHanusauma 2, Hanpumep;
- BKIHOYNTb CUrHanmM3aumio (YCTaHOBUTb 3HAYEeHMEe BKN);
- Ha3Ha4nUTb TMN (HAaNpPUMep, OXpaHa).

Mpu Takux HacTporkax uMnynscHoii Bxoa DIR2, cooTBeTCTBYIOWMI
MUKU8, nepexogmTt B normdeckmin pexxnmm. NoaknioynTbe K HeMy AaTymk C
HOPManbHO 3aMKHYTbIM KOHTAKTOM U BbINOSTHUTb HACTPOWKN:

- nepeecTtu Bxoq NP8 B aKkTMBHLIN pexnm (YCTaHOBUTb MepeMbIYKMA Ha
KOHTaKTHble napbl J15, J16);

- yctaHoBuTb anga NP8 B meHio Hactponkn UKU 3HayeHne YpoBeHb
HuU3kuim n tvakc = 0 cek.

Tenepb Npu pasMblkaHNN HOPMaNbHO 3aMKHYTbIX KOHTAKTOB AaT4yu-
Ka B apxuBax Tennocuctem B cTpoke coctosiHuss Ctatyc TC 6yageTt
yCTaHoBneH nar Hanuuus cobbiTUsi, COOTBETCTBYIOLMN COCTOSHUIO
CurHanusauumsa 2. Mo Hanuuuio dnara B apxuBax B MmeHio Ctatyc TC
MOXHO OTCrexuBaTb cpabaTbiBaHWe CUrHanu3auum Ha OXpaHseMOoOM
obbekTe. CurHanusaums otobpaxkaeTca BO BCEX apXuMBax BCeX 3ajaH-
HbIX TEMOCUCTEM.

7.4.8. HacTtpownka aBTOpeBepca

7.4.8.1. [Ina obecneyeHnss KOPPEKTHOM paboTbl TENNOBLIYUCIIUTENSA C HECKOSb-
KAMU pacyeTHbIMM TEnnocucTteMaMmm pekoMeHayeTCa crneayrowmn no-
pPSA0K HasHadeHus TC:

- TENNTOCUCTEMA 1 — ansa pac4yeToB B OTONUTENbHbIA CE30H;
- TEMNMOCUCTEMA 2 — onga pac4eToB B MEXOTOMUTENbHbLIN CE30H;

- TEMNOCUCTEMA 3 — ans JononHUTENbHbBIX pacyeToB (N0 ycMoTpe-
HUIO Nonb3oBaTens).

7.4.8.2. Hactpoviku Bxoga DIR1 ons npuema curHana pesepca BbINONHAKTCS B
meHio Obwme paHHble TB / CurHanusaumsa. B okHe CUTHAJIU3A-
UUA 1 cnenyet ycraHoBuTb: CurHanusauma Bkn; Tun Hanp. nor.

Mpn atom B meHo MNpeobGpasoBatenu / Pacxon Ha3BaHue OkHa
PACXO[ NP7 namenntca Ha COBbITUE MP7 (cm. puc. A.7 yactu |l
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HacToswero P3). B atom noameHio cnepyet Bbibpatb CTpoky Ycrta-
HoBkM / HacTtpounku UKWU 1 nponseectn cnenyoime HasHa4YeHNS:

- YpoBeHb Huskum;
- Tmake = 5 C€K (4N UCKMIOYEHUS NOXHbIX cpabaTtbiBaHWiA).

7.4.8.3.

7.4.8.4.

7.4.8.5.

B cnyyae, ecnn Bxog DIR1 ncnonb3yetcs ans npvema curHana pacxo-
pa ot NP7, to B meHio Tennocuctemsbl / Tennocucrtema X / Tpy6o-
npoBoabl / flatunku TP B ctpoke -k MNP 6yget oTobpaxaTtbca 3Have-
Hue MP7, n BKNIOYATE CUrHanuaauuio 6yaet HEBO3MOXHO (B CTPOKe
CurHanusauuma 1 6yget otobpaxaTbcsa CUrHanusaumus oTkn).

[Ons HasHayeHus NP7 B KadyecTBe faTyvka curHanusauuu notpe-
6yetcs B meHo [atuukm TP yctaHoBuTb B cTpoke M-k MNP cooteeT-
cTByloLero Tpybonposoaa 3HavyeHne Qpor.

Takke BO3MOXHO BblOpaTb B Ka4eCcTBe AaTyMka curHanuaawumm no-
6on ceoboaHbIn NP8 nubo MP9. Ho B aTom cnyyae ans npyema curHa-
na pesepca omkeH ucnonb3oBatbes Bxoq DIR2 nubo DIR3.

B meHio Tennocucrtembl / Tennocucrtema 1 / Hactponkn TC1l BbI-
OpaTb «3UMHIOI» CXeMy Tensnoyyeta, COOTBETCTBYHOLLYIO OTOMUTENb-
HOMY Ce30HY, Hanpumep, Cxema 23-10.

[anee B meHiw ABTOpeBepc yctaHoBuTb: O6cn. TC no pene;
Cyet Curnan +G2>0.

B pesynbTtate B CTpoke MeHO ABTOpeBepcC MOABUTCH HaAnUCb
BKITHOYEH.

3atem B meHo Tennocuctembl / Tennocuctema 2 / Hactponkum
TC2 yctaHOBUTbL CXeMy, COOTBETCTBYIOLLAs NeTHEMY (MeXoTonuTenb-
HOMY) CE30HY aKcnnyaTaumm, Hanpumep, Cxema 23-11.

N B meHo ABtopeBepc. O6cn. TC no pene; Cyer HeTt cwurh.
+G2=0.

B pesynbTaTe B CTpoke MeH0 ABTOpeBepcC MOSBUTCSA Hagmnucb
BKITHOYEH.

BbinonHeHHble HacTponku obecnevmBaloT CMeHy (nepekrioyeHue)
pacyeTHOW TEennocucTeMbl NO CUrHany peeBepca WU Hanuuuiw / OTCyT-
CTBMIO pacxoa B obpaTtHoM TpybonpoBoae.
lMpokoHTponupoBaTb Ha Bxogde DIR1 Hanuyue curHana norn4yeckon
eaNHULbI, YTO COOTBETCTBYET MPSIMOMY HanpaBfeHWU0 NOTOKa pacxo-
aomepa u 3umHeMy ce3oHy. TC1 — «paboTtaeTy», TC2 — oTknto4eHa.

Hanuune curHana norndeckoro Hynsa Ha Bxoge DIR1 cooTBeTCTBY-
eT obpaTHOoMy HanpasneHuto MNoToka B obpaTtHom TpybonpoBoae wu
netHemy ce3oHy. OTcyTcTBME pacxoga B obpaTtHoMm TpybonpoBoae
TaKkKe OMarHoCTUMpYyeTCHa Kak nepexod Ha NneTHUn pexunm paboTtbl aaxe
npw HanNU4yuM curHana normyeckon eanHuubl Ha Bxoge DIR1.

Pacxogomepsl, Bbinyckaemble AO «B3JIET», cMMmmeTpuyHbie W
UMET OAMHAKOBbIA AnanasoH U3MEepPeHnsa pacxoda B NpsiMOM M 06-
paTHOM HanpasfeHun, MO3TOMY [Af1s1 BbINOMIHEHUS MNPEeaNIOXKEHHbIX
HacTpoek Heobxoanmo ycTaHaBnuBaTb MX B TpybonpoBoAd B COOTBET-
CTBMM CO CTPEenkoM Ha WU3MEPUTESNIbHOM Yy4yacTKe, YyKasblBaloLLen
HanpaseHue rnoToka.
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7.4.9. Pacuyet koacppuumeHTa KP ansa yHuBepcanbHOro Bbixoaa
Pacuet koadpdpuumeHta KP ans 4yactoTHOro pexvma yHuBepcarnb-
HOro BbIXO4a BbINOMHAETCS B MeH0 HacTponku / IMCKpeTHbIN BbIXOA
/ HacTtpowmka. [Ina pacdeta KP npenBaputenbHO HeEOGXoaMMO BBECTMU
BepxHee BI1 n HmxHee HI1 noporoBoe 3HayeHue mM3amMepAaemMoro napa-
mMeTpa (MaccoBOro pacxofga, AaBfeHus unuM Temnepartypbl) n Fmakc.
3aTtem cnenyeTt yCTaHOBUTb Kypcop B CTpoke MeHio Pacuet KP... un

HaXkaTb KHOMKY a Ha koHuax MHOroTouns NosIBATCA CKOOKM 4 )
Ansa 3anycka npouenypbl pacdeta KP Heob6xoaumMo HaxaTb KHOMKY

, a nocrne nosesneHnsa Hagnucu CrapTt — KHOI‘IKyB. B pesynbTate
BMECTO MHAMKauMm CTapT BHOBb MOSABUTCA MHAMKALMA MHOroTouus, a
CTPOKOW BbilLle — Bbl4nCrieHHoe 3HaveHue KP.

Ecnu pacyeTtHoe 3HayeHne KP no kakmm-nmbo coobpaxeHusim He
yCTpamBaeT nonb3oBaTensi, TO OH MOXeT ycTaHoBuTb Ans KP gpyroe
3Ha4veHue. [Mpn atom 3HavyeHus BIM, HIM u Fuakec HE n3MeHATCS.

Mpw HenpaBunbHO ycTaHoBMEHHOM 3HaveHun KP (c yyeTom yacTto-
Tbl) NOABUTCS COOBLLEHNE O HELUTAaTHOM CUTyaLunN.
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7.5. Hactpouku TB ana cxembl A23-12

7.5.1. Noakntovyaemble NprMbopbl 1 AaT4YNKN NpuBeaeHbl B Tabn.5.

Tab6nuuya 5

[nana3oH

HanmeHoBaHne npubopa (gatyuka)
N3MepeHns

Tennosblvmncnutens «B3JIET TCPB» mog. TCPB-02
ncnonHeHne TCPB-024M — 1 wi.

Pacxogomep-cueTtunk anektpomarHuTHbein «B3JTIET 3P»

ncnonHeHne OPCB-440J1/80, aKTUBHbIN BbIxoA, | 0,869-217,300 m3/4

Kp=25,000 nmn/n — 2 wr.

Pacxogomep-cueTtunk anektpomarHuTHbin «B3JTIET 3P»

nucnosiHeHne OPCB-440J1/25, aKTUBHbIN BbIX0A, 0,085-21,23 m3/y

Kp=250,0000 umn/n — 1 wr.

Komnnekr Tepmonpeobpa3oBaTtenen ConpoTUBIIEHNS

_ o
«B3JIET TIC», Pt500/1.3850 — 1 napa (2 wr.) 0-180°C
Tepmonpeobpasosatens  conpotmsnenns  «B3JIET 0- 180 °C
TMNC», Pt500/1.3850 — 1 wT.
MNpeobpasosatens AasneHns KPT9-00-U-C2-MC-M20- 0-1.6MMa

1,6-0,5-2T3 (4-20 MA) — 2 wr.

7.5.2. Nopsagok oencTemi Npu HacTponkKe

7.5.2.1.

7.5.2.2.

Mepesectn npubop B pexum HAJTALOKA, ons 4yero yctaHoBUTbL nepe-
MbIYKY Ha KOHTakTHyt0 napy J4. B npaBoM BepxHeM yrny gucnnes npu-

Gopa pomkeH nosiBuTbCS Murarowwmii cuvson snaa M .

B meHio npubopa BbibpaTh: Tennocuctembl / Tennocuctema 1 /
HacTtpounku TC1 / Cxema.

N3 cnucka cxem BblbpaTb A23-12 1 HaxaTb B nocrne 4ero nNpounson-
AeT 3arpy3ka B Tennocuctemy KoHdwurypauum wabnoHa ¢ cooTBeT-
CTBYIOLLMM anropuTMOM pacyé€Ta Tenna, yCTaHOBKOW YCIOBUI U peak-
UMM HewTaTHbIX cutyauun (HC), aBTOMaTMYECKMM Ha3Ha4YeHUEM MO
nopsaky Bo3pacTaHusi HoMepoB gaTtymkoB pacxoga (MP), gasneHus
(MA) v Temnepatypsl (MT) B MeHto TpybonpoBoAabl B COOTBETCTBUM C
BblOpaHHON cxemon. [1o ymonyaHuio B anroputMe yvyeta Tensa BKo-
4yeH yyeT xonogHoro BogocHabxeHus (txe = 0 °C).

HacTtponka napameTpoB XB npounssogutcsa B meHto lNpeobpasoBa-
Tenu / atuukn XB / YcTaHoBKa (txB, PxB).

MpoucxoguTt aBTOMaTUYECKasi YCTaHOBKA YCIOBUA HELUTATHbLIX CU-
Tyauumin U peakumen Ha HUX Ons BblbpaHHOM cxeMbl Tennoydeta. [pu
HEeoBXO0OUMOCTM YCNOBUE HELUTATHOW CUTyauuMU MOXKHO OTKIOYUUTD.
TakKe MOXHO U3MEHUTb YCINOBME peakuumn Ha HeLUTaTHY CUTyauuio.

Ana pegaktupoBaHus ycnosun HC 1 peakumin Ha HUX HY>KHO B Me-
HIO Npubopa BbibpaTb Tennocuctemsl / Tennocucrema 1 / Hactpomn-
kn TC1 / Hactpounku HC TC1. [NepeyeHb BO3MOXHbIX HELITaTHbIX CU-
Tyauumn C peakunamu Ona KOHKPeTHbIX ycrnoBun npuseneH B Npunoxe-
HuM B yactu Il P3 HacToswero P3 (tabn. B.1 n B.2). 3 npuBegeHHoro
crnvcka cnenyet BbibpaTtb Tpebyemyto HC.
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7.5.2.3.

7.5.24.

a

3pecb Takke HeobxoomMMo ycTtaHoBUTb 3HadeHne Knp ans HC 25,
HC 27 (Hanpumep, paBHbiM 1,04) n 3HayeHne At ana HC 26 (no ymon-
YaHuto pasHo 3°C.)
MockonbKy B AaHHoOM cxeme B TpybonpoBoge MBC He mcnonbayetcs
AaTyYnK gaBneHus, HeobxoaMMo YyCTaHOBUTL €ro AOrOBOPHOE 3HAYEHME.
[nsa atoro B meHo Tennocuctema 1 / TpybonpoBoabl / latunku TP
BblOopaTb Aatumkm TP3 TC1 n HasHauuTb gatyuky aasnexus O-k ML
3HayeHue Ppor. Bontn B MeHo [JoroBOp. KOHCTaHTbI U BBECTU HEOD-
XoOMMOE 3Ha4YyeHue OOroBOPHOro AaBrfieHust B TpeTbeM TpybonpoBoae
(Hanpumep, 0,9 Mla). B aTOM e MeHI0 yCTaHOBUTbL BCE AOrOBOPHbIE
3HadveHus anga apyrux Tpybonposogos Tennocucremnl 1.
B meHio MNpeobpasoBatenu / Pacxopn B ctpoke Tun MNP Bbibpath u3
cnncka HyxHbi Tun n DN pacxogomepa, nocrie yero npovsonaeTt as-
ToMaTMyeckasn 3arpy3ka HeobXoAuMMbIX 3Ha4eHun ycTaBok. Ecnm Tpe-
Byemoro Tvna pacxogomMepa HeT B Crucke, TO peKoMeHOyeTCsl BbINofl-
HUTb crnegyroLlee:
) BbIbpaTh M3 MMEIOLLErocst CnMcka Tun pacxogomepa ansa Tpebyemoro
anameTtpa TpybonpoBoga. B npumepe B nepBom TpybonpoBoae uc-
nonb3yetca pacxogomep guametpom DN8O. Beibupaem 3P-420/80.

6) BOMTM B MEHIO YCTAHOBKM M NPOBEPUTL 3HaAYeHNe QBH. OTO 3Hauye-

7.5.2.5.

HWe HY)XHO pasfgennTb Ha Anana3oH U3MepeHnsa pacxogomepa Ans no-
nyYeHns KoppekTHoro 3HadeHns QHH. Pacxogomep OPCB-440J1 pabo-
TaeT B AnanasoHe 1:250 u QBH coctaBnset 217,3 m3u4. Torga Kop-
pekTHoe 3HadyeHne QHH coctaBuT 217,3/250 = 0,869 m3/4. Ero cnenyeT
3anucaTtb B COOTBETCTBYHLLYK CTPOKY BMECTO 3HA4YeHusi, KoTopoe Obl-
No paccuynTaHo Ans Apyroro Tvna pacxogomepa. 9Ty npoueaypy crne-
AyeT NOBTOPUTbL AN1A Kaxaoro Tpybonposoaa:

- TpyGonposoa 1: QHH paBHo 217,3/250 = 0,869 m3/y;

- TpyGonposoa 2: QHH paBHo 217,3/250 = 0,869 m3/y;

- Tpyb6onposoga 3: QHH paBHo 21,23/250 = 0,085 m3/u.
B meHo YctaHoBku BbibpaTb Hactponkn UKW npoBepuTb 3Ha4eHus
napameTtpoB YpoBeHb, KoHTponb MNP u MpaBuno gna UKN1-UKU3.
3HauyeHne napameTpa YpoBeHb AOMKHO ObiTb Bbicokunn, KoHTponb
MNP — Bkn., a Mpasuno — NO UMI gnsa scex Tpy6onpoBoaos.
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7.6. Hactpoukun TB ana cxemsbl «l[lonb3oBaTenbcKaa»

7.6.1. OnucaHve HacTpownku TB B criyqyae ncnons3oBaHusa cxemsl NMonb3oBa-
TenbcKasl. YcTtaHoBrieHa popmyna pacyeta tenna:

Wtc =M1 (hl - h2) + M3 (h4 — hxs), (1)
McnonbsyeTtcq, Hanpumep, cxema TennonoTpebneHns, npueeaeH-
Has Ha puc.l16:

tt P Qq Tennoo6MeHHUK

s TC >—{><}—I-L@ |

i : Cuctema
t2 Pz QZKoqu. E E oTonneHuA
BTC 4—{><]~-J—J-<(Q/ o

MoanuTtka
Q3
/22
e

Puc.16. HezaBucumas cxema tennonoTpedbneHnsa ¢ nognMTKOn U3 obpaTHoro

TpybonpoBoaa

7.6.2. [Ina npaBunbHon paboTbl TB TpebyeTcsa BbINOMHUTL Ha3HaYeHWe gat-
4YnkoB no 4-m TpybonpoBogam, NpudemM TPETUN U YETBEPTLIN Tpydonpo-
BOJ B J@HHOM anroputme SBMSTCA «BUPTYanbHbIMUY.

TP3 wucnonb3yetca Ans noacyera maccbl BoAbl B TpybonpoBoae
NoaNUTKNU B COOTBETCTBMM C BblbpaHHbiMM gaTumkamu MMT n MO, 1.
Macca 3aBMCUT OT BESTIMYUHBLI TeMNepaTypbl U AaBreHUs.

TP4 vcnonb3yeTtca Ans nogcyeta aHTanbnmMmM CoO CBOMMWU 3HaAYEHU-
AMU TemnepaTypbl U AaBNEHUs, NPUYEM Ha3HaYeHHble OaTYMKMN B OaH-
HOM TpybonpoBoge MOryT OTnMYaTbCA OT Ha3HaYeHHbIX OAaTYMKOB B
TP3. Npumep Ha3HayYeHUsa gaTynkos nNpuseneH B Tabn.6.

Tabnuua 6
Tpy6onposogbl TP1 TP2 TP3 TP4
nP1 NP2 nnn Qpor=20 ne3 Qmor=20
[daTtuankn nT nT2 nT2 nT2
na npn2 npn2 nn2

Mpn HasHa4yeHn gaTyMKOB B COOTBETCTBUM C PUC.7, pacyeT Tenna
BegeTtca no copmyne (1), npu aTom:

M1, h1 =f (t1, Pa);

M3, hz, ha =1 (t2, P2).

[aHHasa popmyna HasHavaeTcs B MeHio Tennocuctembl / Tenno-
cuctema X/ Hactponku TCX / Anroputmbl TCX.

7.6.3. Ana gaHHon cxembl B Tpyb6onposoge TP2 pgatumk MP2 HasHadvaeTcs,
€CINN UCNONb3yeTCs KOHTPOSbHbIM pacxogomep. Npu atom macca B TC
cuntaetca kak Mtc = M1-M2+M3. Npu OTCYTCTBMMN KOHTPOSNBLHOIO pac-
Xxogomepa, 4nga pacxoda OOSMKHO ObiTb HAa3Ha4YeHo 3HayYeHne Qaor, npu
aToM Mmacca B TC cuutaetcs kak MTc = M3.
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7.6.4. B cnyyae, ecnn Tpetun TpybonpoBOA UCMONb3yeTcs B KadecTBe nofa-
nUTKKM xonoaHon sogon, To gatymkm MNT3 v NA3 gomkHbl ObITH Ha3Ha-
YeHbl Kak gatyuku txB n PxB cooTBeTcTBEHHO. ECcnn nognuTtka 6epeTcs
n3 gpyroro Tpybonposoaa, To AaT4mkM txB n PXB JOMKHbI ObiTb Ha3Ha-
YyeHbl U3 aToro Tpybonposoaa.

7.6.5. MNMpumep HacTponku cxembl Monb3oBaTenbckaa a1 OTKPbITOW cUCTe-
Mbl oTonneHna n MBC.

tv Py Q tv P4 Qq
U3 TC | g N3 TC | g
2 Fe Q2 e Ik Q2
BTC | 2 BTC | E
ts P3 Qs ts Ps Qs
| | g Ha 'BC I g Ha rBC
t4 Py Qs
I | Uupk. F'BC
a) OTkpbiTas AByxTpybHas cnctema 6) OTKkpbITasa YeTblpexTpybHas cnctema
oTtonneHus + Tynukosas BC c umpkynsumen BC
Puc.17. CxemMbl TennonoTpedneHns ¢ NoANUTKOM M3 pasfiMdHbIX Tpybdonpo-
BOOOB

7.6.6. [Ina cxembl, npuBeaeHHON Ha puc.17.a, Ha3dHa4YeHne 4aTYNKOB OOSTKHO
NpPOM3BOAUTLCHA B COOTBETCTBUN C Tabn.7.

Tabnuua 7
Tpybonposogbl TP1 TP2 TP3
nP1 nP2 nP3
HaTtumnkm nm nT2 nrt3
na1 na2 nas3

7.6.7. [Ana cxembl, NpuBeAeHHON Ha puc.17.6, Ha3HaYeHne AaTYNMKOB JOIMKHO
NPOM3BOANTLCSA B COOTBETCTBUM C Tabn.8.

Tabnuua 8
Tpy6onposoapl TP1 TP2 TP3 TP4
nP1 ne2 nP3 nP4
JaTtumnku nT1 nT2 nT3 nT4
nai naz2 nas nao4

Mpy HasHa4yeHMM [aT4YNKOB B COOTBETCTBUWM C Tabn.7, 8 pacuer
Tenna BegeTcd COOTBETCTBEHHO MO popmynam:

Wtc = M1 (h1 - h2), Wrec = M3 (hs — hxs) (2
Wtc = M1 (h1 - h2), WrBc = M3 (h3 — hxs) + M4 (h4 — hxg) (3)
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7.7. BbiBOg MH(hopmauum o6 otkasax n HC

7.7.1. B npouecce (PyHKUMOHMPOBAHUA TENNOBLIYUCINTENSA BbINOSNHAETCA
anarHocTtuka coctosnua TB, MNP, MT v M4. ®akT BO3HNKHOBEHUS HEUC-
npasHoctn (HC) conpoBoxpaetcs oTobpaxeHnem Ha gucnnee TB B
OCHOBHOM MEHIO, a Takke B MeHo TenmocucteMbl CUMBOMOB «!»,
«!y.

NHaukaumsa cumsona «!» cBuoeTenbcTByeT O (ouKcauuu Hewc-
npaBHocTn (HC), He BnuslowEN Ha yd4eT 3HEepPropecypcoBs, NosiBrieHne
cumBonoB «!!» — o dukcauum HeucnpasHocTn (HC), Bnusioulein Ha
yyYeT 3Hepropecypcos.

Kpome Toro, ecnu doukcmnpyeTtcs oTkas annapaTHom Yyactu 1B, To B
npaBoM BepxHeM yriy gucnnes (psaom ¢ cumeornom B) HaumHaeTcs
oTobpaxeHne cumsona «X». [pu atom GnokupyeTcsa oTobpaxkeHue
cumBoroB «!», «!!». B aTom cnyyae TB crniegyeT oTnpaBuTb B PEMOHT.

BHUMAHMUE! CumBon «X» B NpaBOM BEpPXHEM Yrny AUCNNEs He
cnegyet nytaTtb C CMMBOMOM «X», KOTOPbIN OTOOpaXkaeTcsi B MEHI0
Tennocucrtembl HanNpoTuUB HaMmeHoBaHusa TC, paboTatowen B pesep-
CMBHOM pEeXUME W HaxoAswencss B OTKMOYEHHOM COCTOsiHMM (Npo-
cTtoe). OToT cumBon obo3HavaeT oTkNtoueHHyto TC B COOTBETCTBUU C
OTONUTENBbHBLIM Y MEXOTONUTENBHLIM CE30HAMM 3KCMyaTaunn.

7.7.2. Takke nHopmauusa o pukcmpyemblx otkasax 1 HC TC otobpaxaeTcs
B 3HAKOMO3MNLMOHHOM KOAe COCTOSHUSA (purc.18) B crieaytowmnx MeHIo:
- Tennocuctemsl / Tennocuctema X / PacyeTHble AaHHbIe (TOSLKO B
pexxume PABOTA);
- Tennocuctemnbl / Tennocucrema X / PacuyeTHble AaHHble / [laHHbIe
3a yac.

ropsi0Ko8bIli HoMep [15] [3] [0]
nosuyuu koda

Puc.18. Bng 3sHakono3uumoHHoro koga otkasos u HC TC.
Mocne HaxaTms Ha KHOMKY G BO3MOXEH MPOCMOTP MNoapoGHOM

nHdopmauumn o HC (puc.19). NMopsagkosbin Homep HC (Hanpumep, HC3)
COOTBETCTBYET NOPSAKOBOMY HOMEPY NO3NLUN C CUMBOSIOM «X».

& TC1:HC3
B Q1< QloTc
B Coctosinme HC EcTtb

Puc.19. Bug okHa nHgukauum ctatyca HC.

Mp¥ NoOSIBNEHUN HECKONBbKUX CMMBOJSIOB «X» B 3HAKOMO3ULMOHHOM
koge nepebop OkoH mHAnkaumm ctatyca HC BO3MOXEH nocpeacTBOM

HaXaTunA Ha KHOMKU )
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7.7.3. VIHbopmauma o Tekywiem crtaTyce Tennocuctembl oTobpaxaerca B

3HaKoMO3MUMOHHOM kofe cocTosHus (puc.20) B meHio TennocucrTembl
| Tennocuctema X / PacyeTHble AaHHble / [laHHbIe 3a Yac B CTPOKe
napameTtpa CtatTC

rnopsi0koabIt Homep [12] [8] [1]
no3uyuu koda

Puc.20. Bug 3Hakono3numMoHHOro Kkoga crartyca TC.

lMocne HaxaTua Ha KHOMKY a BO3MOXEH NPOCMOTP MnoapobHon
MHOpMaUUK O cTaTyce Tennocuctembl B OkHe mHaukaumm CTATYC
TC. OKHO coOepXuT CNUCOK AuarHOCTUpyeMblX cobbiTui (Tabn.9). B
KOHLIe CTPOKM C HaMMeHoBaHMEM 3adMKCUPOBAHHOIO COOLITUS UHAW-
unpyetca cumBonoB «X». [NopsakoBbIM HOMEP CTPOKM B CMUCKE COOT-
BETCTBYET NOPSiAKOBOMY HOMepY no3uuumn koga (puc.20).

Ta6bnuua 9
MopsiaKoBbiM OToGpaxeHne
HOMep
B OKHe MpumevaHwue
no3uumm
NHAnKaumMm
koga

1 3anpet pa6. TC 3anpeT paboTbl TENNIOCUCTEMBI - HE UCMOSTL3YET-
Csl B apxmBax
3anpeT cyeTa no TennocucteMe, 0OCTaHoB NMbo

2 3anpet cyeta TC o
nporpaMmmMHbIn, NM60 No peBepcy

3 HeBepH. koH. TC | HeBepHasa koHdUrypaums no Tenniocucteme

4 — He ncnonbayeTtca

5 CurHanusauuna 1 CoctoaHue curHana CUTHAINMU3ALUA 1

6 CurHanusaumna 2 CoctoaHue curHana CUTHANMU3ALIUA 2

7 CurHanusauma 3 CoctogaHue curHana CUTHANMU3ALIUA 3

8 PeBepc CocTosiHMe curHana nepekniveHns no peesepcy
OcTtaHoB c4eTa No TENSIOCUCTEME C peakumnen

9 OcTtaHoB TC OcTtaHoB TC unu nocne nepexona B pexum KA-
JINBPOBKA
lMepexon Ha [OroBOpPHbIE 3HAYEHMSA MO TENOCK-

10 Doroesop TC cteme npu dukcauum HC ¢ peakumen Pacuyert
TCpor
OcrtaHoB cyeTa Tenna (gns cxemol MNonb3oBa-

11 OcTtaHoB Tenna
TenbCKas)

12 Octanog MBC OctaHos c4yeTta no BC (ons cxembl Nonb3oBa-
TenbCcKas)

7.7.4. UHdbopmaums o ctatyce TpybonpoBogoB oTobpakaeTcs B 3HAKONO3U-

LUMOHHOM Kofe cocTosiHus (puc.21) B meHo Tennocuctemsb! / Tenso-
cuctema X/ Tpy6onpoBoabl / PacyeTHble AaHHbIe:

—>Crar.Tp=———-X-—-

rnopsidkoasbIt Homep [6] [1]
nosuyuu Kooa
Puc.21. Bug 3Hakono3nuMOHHOro Koga ctatyca TpybonpoBoaa.
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[Mocne HaxaTus Ha KHOIKY B BO3MOXEH MPOCMOTP NoapoGHOM
MHopMaUuKn o ctatyce TpybonpoBoaa B COOTBETCTBYIOLLEM OKHE WH-
avkaumm (puc.22). OKHO COaePXXUT CMMCOK ANAarHOCTMPYEMbIX COObITUA.
MopsaaKkoBbIN HOMEP CTPOKM B CMUCKE COOTBETCTBYET NOPSAKOBOMY HO-
Mepy nosuumm koga (puc.21).

MopsiakoBbIA HOMEpP

nosmym kona | & CTATYC TP1 TC1

1 [=Q>QBH HeT
2 |mQoTc < Q< QHH HeTt
3 |=mQ < QoTtc aa
4 [mOtkas NP HeT
5 |[wt<tHy;t>tBy HeT
6 ["P < PHH; P > PBH HeTt

Puc.22. Bug okHa nHgukauum ctatyca TpyoonpoBopaa.

7.7.5. MNpwn BO3HMKHOBEHUM cbos Nnbo oTkasa B pabote TB Heobxogumo ans
NpOBEPKN NPON3BECTU Nepesanyck npubopa nytem KpaTKOBPEMEHHOIO
OTKIIOYEHNS U nocneyroLwero BKNYeHns nutaHns. Ecnm nocne nepe-
3anycka npmbop He BO306HOBUN paboTy, TO HeobxoaMMo obpaTUTLCA B
CEPBUCHbIN LEHTP UNKN pernoHansHoe NpeacTaBUTENbCTBO.

7.7.6. lpn oTKaze oOHOrO M3 OATYMKOB corfiacoBaHHoW napbl MT gormkHa
npon3BoaAMTLCA 3ameHa obounx npeobpasoBaTernien cornacoBaHHoOW na-
pbl.

7.7.7. [pn OTCYTCTBUM CBEYEHNNA MHAMKATOpa Ha TB HeobxoaMMo NpoBepuUTb
HanuuMe HanpsbkeHus nNUTaHna NUMbo 3aMeHUTb NpeaoxpaHuTernb Ho-
muHanom 1,0 A Ha nnaTe 6noka BTopuyHOro npeobpasoBaTtens u kna-
Buatypbl. Ecnv ykasaHHble OeWCTBMS He BOCCTaHOBMAWM paboTocno-
cobHocTM npubopa, HeoBXO0aMMO 0BPaTUTLCS B CEPBUCHLIN LEHTP UK
pernoHanbHoe NpeacTaBUTENbCTBO.
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7.8. ApxuBbI TennoBbIYNCNTENS
7.8.1. B TB BeayTcs apxvBbl pasgenbHO Mo KaXkaow u3 Tpex TenrocucTem B
pexxume PABOTA. MybuHa apxuBoB npusegeHa B n.1.3.4.

[MepeyeHb apxXmMBHbIX NApaMeTPOB 3a NHTEPBAN apXMBMPOBAHNSA:

- KONMMYECTBO Tensa rno Kaxgown Tennocucteme;

- Konu4yecTBo Tenna Ha Hyxabl [BC no kaxgon TennocucTeme;

- Macca TennoHOCUTENS MO KaXK4on TENSIOCUCTEME;

- CyMMapHOe KOnmM4yecTBO Tensna no BceM TennocucteMam;

- CyMMapHas macca TennoHoCcuUTens no BCeM TennocuctemMam;

- BpeMsi HapaboTKKN MO KaXXA0oW TENNOCUCTEME;

- TeMnepartypa UCTOYHMKA XONOAHOro BOAOCHabXeHUS;

- CpeaHas TemnepaTypa Hapy)XHOro Bo3gyxa B CyMMapHbIX apxusax;

- napameTpbl TPYOONpoBOAOB MO KaXAoW TennocnucteMe, a UMeHHO:
- KONIMYECTBO Tenna no Kaxagomy Tpybonposoay;
- Macca TenmnoHOCUTENd No Kaxxgomy Tpybonposoay;
- HAKOMSEHHbIN 06BEM TEMIOHOCUTENSA MO KaXKaoMy Tpybonposoay;
- cpeaHee gaBrieHne no Kaxagomy Tpybonposoay;
- cpegHsaa TemnepaTypa M cpefHeB3BelleHHas TemnepaTtypa no

Kaxkgomy Tpybonposoay;
- OONOJSTHUTESNbHbBIE apXUBbl KONMYECTBO TEMMa U Macchbl TENNIOHOCUTENS,

a Takke Konm4yecTBO Tenna Ha Hyxabl TBC no kaxpgown Tennocucreme
HapacTalLnM UTOrom;

- obLiee BpeMst HApaboTKM U NPOCTOSA AS1S KaKA0W TEeNSTIOCUCTEMBI;

- 32 npusHaka HC no kaxgon Tennocucteme;

- anutenbHocTn HC no KaXkgowm TennoCUCTeEME;

- 00 12-Tn coBbITUIN N PEXNMOB TEMMOCUCTEM.

BHUMAHMUE! CymmapHoe konuyectBo Tenna B TC MOXeT oTnu-
yaTbCA OT CYMMbl HaKOMNSIEHHOro Tenna no Tpybonposodam, T.K. nNpu
BO3HMKHOBeHUN HC ¢ Homepamun 25, 26, 28, 29 (cm. MNMpunoxeHne B va-
ctn Il HacTosawero PJ) ¢ peakuuen Pacy. TC por (nepexog TC Ha go-
rOBOpPHbIE 3HAYEHMs NO TENsy N Macce), HaKonmeHne Tenna u Macchl B
Tpybonposogax 6yaet NpoAosmKaTbCs N0 U3BMEPEHHBLIM 3HAYEHUAM, a B
dopMyrnbl pacyeT Tenna n Macchbl TENNOCUCTEMbI OyayT NoAcTaBnATb-
Csl 3afaHHble goroBopHble 3HaveHus Etc (Gre), Ers. Npu aTom Hakon-
NneHHble B apxmBax 3HayeHus Tenna B Tpybonposogax (W1...W4), aB-
NAKTCA BCnoMoraTtesibHbIMU BEMYNMHAMW U HE MOTYT NPUHMMATbLCA B
KayecTBe pe3yrbTUPYIOWNX 3HAYEHUN B OTYETaXx, T.K. OHU HE KOHTPO-
NUPYKOTCSA NPU BO3HUKHOBEHUN BbllLeyKa3aHHbIX HC.

7.8.2. [nutenbHocTb paboTbl TenmnocucTembl (PUKCUPYETCA B apxXuBe Kak
yyeTHoe Bpemsi Tyd, KOTOpOe onpenensieTca B COOTBETCTBUM C Ghop-
MYIOWN:

Tyd = THap + Tnp = THap + TnuT + ToT + THC + Tpex,
roe: THap — Bpems paboTtbl TC B LUTATHOM pPeXNME;
Tnp — obuiee Bpemsi NpoCTOS;
Tnut — Bpems npoctost TC 13-3a OTCYTCTBUS NMUTAHWUS;
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ToTt — Bpems npocTtosa TC n3-3a 0Tka3oB annapaTypbl TeNo-
cyeTyuKa;

THc — Bpems npoctoda TC 13-3a HewTaTHbIX CUTyauui;
Tpex — Bpems npoctost TC npu Bbixoae n3 pexuma PABOTA.

CyeTunkn BpeMeHW HapawmBalTCA B Ccnegylolen nocnenosa-
TeNbHOCTHU:
Tnut —> Tpex —» Totr — THCc — THap.

7.8.3. [Ina npocmoTpa apxuBoB Heobxoammo BbibpaTb MeHio Tennocucre-
Mbl / Tennocuctema X / Apxusbl /| Apxubl TCX / HacoBoun apxus,
CyTouHbIN apxuB Unn MecsaYHbIX apXUB U NMPOCMOTPETL 3anuCaHHble
B apXMBbl 3Ha4YeHWs NapamMeTpoB 3a NHTepBasl apXMBUPOBAHWSI.

OaHoBpEMEHHO C 3TUM J0CTYN K apXMBHBIM JaHHbIM BO3MOXEH U3
OCHOBHOro MeHto B nogMmeHio ApxuBbl (cM. puc.[].6 B yacTtu Il HacTos-
wero P3). Apxmsupyemble napamMeTpbl COXPaHAKTCH B BUAE YNCMOBbIX
3Ha4yeHW (M3MepsieMble N BblYUCHSIEMbIE BENUYUHBI) U B BUAE 3HAKO-
NMO3MLIMOHHOIO Kofa COCTOSIHUS.

MpocMOTp CyMMapHbIX apxXMBOB, apXMBOB HapacTalwuM UTOrom
MO Kakgow TensiocucTeMe U UTOroBbIX AaHHbBIX JOCTYMNEH Takke B MEHIO
O6wue paHHble TB / Apxus (cm. puc. 1.3 B yactu 1l P3).

7.9. XXypHanbl

7.9.1. Onepaunn BBOAA MNU MOAUMMKALUM HACTPOEYHbIX MapameTpoB, a
Takke naMeHeHue pexunma ynpasneHmsa TB dukcupytoteca B XKypHane
nonb3oBatensa (oo 1000 3anucen) n B XypHane pexumoB (4o 512
3anucen) COOTBETCTBEHHO.

7.9.2. [Ina kaxgown TennocucTemMbl NpegyCMOTPEHbI HE3aBUCUMbIE LIMKINNYe-
ckme XypHanbl oTkasoB rnyouHon go 100 3anucen kaxapin. B XKyp-
Hanax OTKa3oB COXPaHSATCS:

- HOMEp 3anucy;
- AaTa, BpeMs BO3HUKHOBEHUS U YCTPaHEHNS OTKasa;
- TMN OTKa3a.

7.9.3. 3anucum XypHanoB, Kak U 3Ha4YeHUs1 apxmMBMpyeMbIX napameTpoB, Xpa-
HATCA B 3HEProHe3aBMCUMOW MaMSATU U COXPaHSAITCH Aaxe B criyvyae
OTKIIOYEHUS aneKkTponuTaHusa npubopa.
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7.10. Ba3bl HaCTPOEYHbIX NapamMeTpoB

Mpwn BBOAE NpMbopa B aKcnnyaTauuio BCE HACTPOEYHbIE NapameT-
pbl uKkcmpytoTcs B egmHon 6ase TB. CkBo3Hasi Hymepauus napamert-
poB 6a3bl npueeneHa B [NpunoxeHun E vyactu Il P3.

HocTtyn kK npocMmoTpy 6a3bl BO3MOXeH 13 meHto NMpocmoTtp 6a3 (cm.
puc.[.2 B yactu Il PJ).

B meHio O npubope NprBOAATCS KOHTPOSbHbIE CyMMbl NpOrpamMm-
Horo obecnedeHna TB n 6asbl napameTpoB. Jlloboe HeCaHKUMOHUPO-
BaHHOE M3MEHeHMe Kakoro-nmbo HacTpoeyHoro napameTpa TB nocne
BBOZa npubopa B aKcnnyaTaumio, NpUBOAUT K U3BMEHEHUIO KOHTPOSIbHON
CyMMbl 6a3bl 1 MOXeT ObiTb BbIIBNIEHO KOHTPOMMPYIOLLEN OpraHn3aun-
en. KoHTponbHasa cymma 6a3bl MOXeT ObITb NpeacTaBneHa B OTYETHOM

dopme.
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8. TEXHUWYECKOE OBCINYXXUBAHUE

8.1. BBeaeHHbIN B SKCMyatauno TernnoBbI4MNCIIUTESTb pEKOMEeHOYEeTCA noa-

8.2.

BepraTb NepMoanyeckoMy OCMOTPY C LiENb0 KOHTPONS:

- paboTtocnocobHocTu TB;

- HaNM4mns HanpsHKeHUst NUTaHNS;

- cobntogeHns ycnosuin akcnnyataunm TB;
- OTCYTCTBUSA BHELLHUX noBpexaeHnn TB.

MepnoomMyHOCTb OCMOTPa 3aBUCUT OT YCIOBUW 3KCMfyaTaumm, HO
He JoSMKHa ObITb pexe O4HOro pasa B ABe Heaenw.
HecobniogeHue ycnosui akcnnyatauum TB B cootBeTctBuM ¢ n.1.3.7
MOXET MNPUBECTU K OTKasdy npubopa unuv npeBblEeHUO A0MYCTUMOro
YPOBHS MOrpeLLUHOCTN U3MEPEHUNA.

Mpn nosiBneHnn BHeLWHUX nospexaeHun TB unn kabenen nutaHus
N cBA3N, HeobXoaMMO 0BpaTUTLCA B CEPBUCHBIA LIEHTP WU perno-
HanbHOe MpeacTaBuMTENbCTBO ANA onpegeneHnss BO3SMOXHOCTU Aalb-
Henwen aKkcnnyaTtaunmn TenroBbIYUCINTENS.

Hannuve HanpsbkeHna nutaHus TB onpegensetrca no Hanuyuio
MHOMKauMm cumBosnoB Ha aucnnee TB. PabotocnocobHocTe npubopa
onpegenseTca No cogepXXaHu MHAnKauumn Ha gucnnee TB.

8.3. I'IOBepKa TEenJIoBbIHUCTINUTENA NPON3BOANTCA B COOTBETCTBUN C METOOU-

KO NoBepKu, NpuBeaeHHOW B pasaerne 4 HacTOSLWEero pykoBOACTBa Mo
aKcnnyaTauum.

8.4. OTnpaBka npubopa Ans NpoBeAeHUss NOBEPKU, NGO pemMoHTa AorkHa

NpoM3BOANTLCA C nacnoptom npubopa. B conpoBoguTenbHbIX LOKY-
MeHTax HeobGXOAMMO YyKasblBaTb MOYTOBbIE PEKBU3NTLI, TeNnedoH U
dakc oTnpaBuTENS, a Takke cnocod n agpec obpaTHON O4OCTaBKN.
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9. YNAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

9.1. TennoBbIMMCANTEND YNAKOBLIBAETCH B MHAMBUAYANbHYO Tapy KaTero-
pun KY-2 no NOCT 23170 (AwuKk n3 roprupoBaHHOIo KapToHa).

9.2. TB pomkeH XpaHUTbCS B YyNakOBKE U3rOTOBUTENS B CyxXOM oTannuBae-
MOM MOMELLEHNN B COOTBETCTBUM C YCIOBUAMM XpaHeHust 1 cornacHo
FOCT 15150. B nomeweHmn ansa XxpaHeHust He AOSMKHO ObiTb TOKOMpPO-
BOASILLEN MbINX, NAPOB KNCMOT, WEeNoYen, a TakKe ra3oB, Bbi3blBaHOLLMX
KOPPO3M1IO 1 paspyLUatoLLMX N30NSALMNIO.

9.3. TennoBbIMUCIINTENN  MOTYT TPAHCMOPTMPOBATLCA ABTOMOOMIbHBIM,
PEYHbIM, XEeNe3HOOOPOXHbIM U aBMaLMOHHBIM TPaHCMNOPTOM NpWU Co-
6noaeHun cneayowmnx yCrnoBui:

- TPaHCNOPTMPOBKA OCYLLECTBNAETCA B 3aBOLCKOM Tape;

- OTCYTCTBYET NpsAMOe BO3AENCTBMNE BNaru;

- TemnepaTtypa He BbIXOAUT 3a npegenbl oT MuHyc 25 go 50 °C;
- BNaXXHOCTb He npeBbiwaeT 98 % npu TemnepaTtype ao 35 °C;

- Bubpauusa Haxoautcs B gmanasoHe ot 10 go 500 Ny ¢ amnnuTtygon oo
0,35 MM unu yckopeHvem ao 49 m/c?;

- yaapbl CO 3Ha4YeHMeM MUKOBOIo YCKopeHus Ao 98 m/c?;

- YINOXEeHHble B TpaHCMopTe M3Aenus 3akpenneHbl Bo n3bexaHue nage-
HUS1 U COYAapPEHMN.
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NMPUNTOXEHUE A. HACTPOUKU YHUBEPCAIIbHbIX BbIXO4OB

Tabnuua A.1. Bo3aMOXHble 3HaYeHUs1 YCTaHOBOK AJisl YAaCTOTHOroO pexuma

HanmeHoBaHue napameTpa

O603HaveHmne B CcTpo-

ke MAPAM.
BbIxog 3aKkpbIT Het
Maccosbin pacxog B 1-m TP 1-i1 Tennocuctemsl 1G1
MaccoBbin pacxog Bo 2-M TP 1-i TennocucTemsl 1G2
Maccosbin pacxog B 3-M TP 1-i1 Tennocuctemsl 1G3
MaccoBbin pacxog B 4-m TP 1-i1 TennocuUcTeMbl 1G4
PasHocTb MaccoBbIx pacxogos B 1-M n 2-m Tpybonposogax 1-i 1G1-1G2
TENNOCUCTEMBI
Pa3HocTb MaccoBbIx pacxofos B 3-M 1 4-m Tpybonposoaax 1-1 1G3-1G4
TENnJ0CUCTEMBI
Temnepatypa B 1-M TP 1-11 TENNOCUCTEMBI 1t1
Temnepatypa Bo 2-M TP 1-in TennocmucTemsl 1t2
Temnepatypa B 3-M TP 1-i1 Tennocuctemsl 1t3
Temnepatypa B 4-M TP 1-11 TENNOCUCTEMBI 1t4
PasHocTb TemnepaTtyp B 1-m 1 2-M TpybonpoBogax 1-n Tenno- 1t1-1t2
cUCTEMBI
PasHocTb Temnepatyp B 3-M 1 4-m Tpybonposogax 1-n Tenno- 1t3-1t4
CUCTEMbI
Jaenenue B 1-m TP 1-1 Tennocuctemsl 1P1
[asneHne Bo 2-m TP 1-i TennocucTemsl 1P2
[asneHne B 3-m TP 1-n Tennocucrtemsl 1P3
[aeneHne B 4-m TP 1-11 Tennocuctemsl 1P4
MaccoBbin pacxog B 1-m TP 2-i1 TenniocucTemsl 2G1
MaccoBbin pacxog Bo 2-M TP 2-i TennocucTemsl 2G2
MaccoBbin pacxog B 3-m TP 2-i1 Tennocuctemsl 2G3
MaccoBbin pacxog B 4-m TP 2-i1 Tennocuctemsl 2G4
Pa3HocTb MaccoBbIx pacxofos B 1-m u 2-m TpybonpoBoagax 2-1 2G1-2G2
TENJ0CUCTEMBI
PasHoCTb MaccoBbIX pacxogos B 3-M 1 4-m TpybonpoBogax 2-1 2G3-2G4
TEM0CUCTEMBI
Temnepatypa B 1-M TP 2-11 TENNocUCTeEMBbI 2t1
Temnepatypa Bo 2-M TP 2-i TennocucTemsl 2t2
Temnepatypa B 3-M TP 2-i1 Tennocuctemsl 2t3
Temnepatypa B 4-m TP 2-i1 Tennocuctemsl 2t4
PasHocTb TemnepaTtyp B 1-M 1 2-M TpybonpoBogax 2-n Tenno- 2t1-2t2
CUCTEMbI
PasHocTb Temnepatyp B 3-M 1 4-m Tpybonposogax 2-n Tenso- 2t3-2t4
cUCTEMBI
Hasnexne B 1-m TP 2-n Tennocuctemsl 2P1
[aeneHne Bo 2-m TP 2-1 TENNOCUCTEMBI 2P2
HaeneHne B 3-m TP 2-11 Tennocnctemsl 2P3
[asneHue B 4-m TP 2-n Tennocuctemsl 2P4
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MpoaonxeHue Tabn. A.1

HanmeHoBaHWe napameTpa

O6o3HayeHVe B
ctpoke NMAPAM.

MaccoBbin pacxog B 1-m TP 3-i Tennocuctemsl 3G1
MaccoBkiIn pacxof Bo 2-m TP 3-i Tennocuctemsl 3G2
MaccoBbin pacxog B 3-m TP 3-i1 Tennocuctemsl 3G3
MaccoBbIn pacxog B 4-Mm TP 3-in TenniocucTembl 3G4
Pa3HocTb MaccoBbix pacxogos B 1-m u 2-m Tpybonposogax 3-1n Ten- 3G1-3G2
NOCUCTEMBI

PasHocTb MaccoBbIx pacxogoB B 3-M 1 4-m TpybonpoBogax 3-i Ten- 3G3-3G4
nocucTeEMb

Temnepatypa B 1-m TP 3-i TennocucTemsl 3t1
Temnepatypa Bo 2-M TP 3-i TennocucTemsl 3t2
Temnepartypa B 3-M TP 3-11 Tennocnctemsl 3t3
Temnepartypa B 4-m TP 3-11 Tennocnctemsl 3t4
PasHocTb TemnepaTtyp B 1-m 1 2-m TpybonpoBogax 3-1 Tennocucre- 3t1-3t2
Mbl

PasHocTb Temnepatyp B 3-M 1 4-m Tpybonposogax 3-1 Tennocucre- 3t3-3t4
Mbl

[asneHune B 1-m TP 3-11 Tennocuctemsl 3P1
[asneHune Bo 2-m TP 3-11 Tennocnctemsl 3P2
[asneHne B 3-m TP 3-11 Tennocnctemsl 3P3
Jaenenne B 4-m TP 3-11 Tennocmnctemsl 3P4
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Tabnuua A.2. Bo3MOXHble 3Ha4eHUs1 YCTaHOBOK AJ1S1 JIOFTMYECKOro pexuma

HanmeHoBaHne cobbiTnA

O6o03Ha4eHne B CTpoke

NMAPAM.

Bbixoa 3akpbIT Het
1-a TennocucremMa

MaccoBbli pacxog B 1-m TP 6onblie maccoBoro pacxoga Bo 2-m TP 1G1>1G2
MaccoBbi pacxog B 1-m TP MeHbLUe maccoBoro pacxoga Bo 2-m TP 1G1<1G2
Maccosblli pacxog B 3-m TP 6onblie maccoBoro pacxoga B 4-m TP 1G3>1G4
MaccoBbi pacxog B 3-M TP MeHbLUe MaccoBoro pacxoga B 4-m TP 1G3<1G4
MaccoBbii pacxog B 1-m TP 6onblue KOHCTaHThI 1 1G1>KoHcTt1
MaccoBbii pacxog B 1-M TP MeHbLue KOHCTaHThI 1 1G1<KoHcTt1
MaccoBblili pacxog Bo 2-M TP 6onblie KOHCTaHThI 1 1G2>KoHct1
MaccoBbi pacxog Bo 2-M TP MeHbLUe KOHCTaHTbI 1 1G2<KoHcTt1
MaccoBbii pacxog B 1-m TP 6onblue KOHCTaHThI 1 1G3>KoHct1
MaccoBbii pacxog B 1-M TP MeHbLue KOHCTaHThI 1 1G3<KoHct1
MaccoBblii pacxog B 1-m TP 6onblue KOHCTaHThbI 1 1G4>KoHcT1
MaccoBbii pacxog B 1-M TP MeHbLue KOHCTaHThI 1 1G4<KoHct1

Pa3HocTb MaccoBbix pacxogoB B 1-M 1 2-M TpybonpoBoaax 0oriblie KOH-
CTaHThbl 1

1G1-1G2>KoHcT1

Pa3HocTb MaccoBbIX pacxogoB B 1-M 1 2-M TpybonpoBoAax MEHbLLE KOH-
CcTaHThbl 1

1G1-1G2<KoHcT1

PasHocTb MaccoBbix pacxofoB B 3-M 1 4-M TpybonpoBogax 6onbLue KOH-
CTaHThl 1

1G3-1G4>KoHcT1

PasHocTb MaccoBbix pacxofoB B 3-M 1 4-M TPyGONpOBOAaX MEHbLUE KOH-
CTaHTh! 1

1G3-1G4<KoHcT1

Temnepatypa B 1-m TP 6onblie TemnepaTypbl BO 2-m TP 1t1>1t2
Temnepatypa B 1-m TP meHbLUue TemnepaTypbl BO 2-m TP 1t1<1t2
Temnepatypa B 3-m TP 6onblie Temnepatypbl B 4-m TP 1t3>1t4
Temnepatypa B 3-m TP meHbLle TemnepaTypbl B 4-m TP 1t3<1t4
Temnepatypa B 1-m TP 6onbLue KOHCTaHTbl 1 1t1>KoHcTt1
Temnepatypa B 1-m TP MeHbLUe KOHCTaHThI 1 1t1<KoHcTt1
Temnepatypa Bo 2-m TP 60onblule KOHCTaHThI 1 1t2>KoHcTt1
Temnepatypa Bo 2-M TP MeHbLUe KOHCTaHThbI 1 1t2<KoHcT1
Temnepatypa B 3-m TP 6onblue KOHCTaHTbl 1 1t3>KoHcT1
Temnepatypa B 3-m TP MeHbLUe KOHCTaHThI 1 1t3<KoHcT1
Temnepatypa B 4-m TP 6onbLue KOHCTaHTbl 1 1t4>KoHcTt1
Temnepatypa B 4-m TP MeHblLUe KOHCTaHThI 1 1t4<KoHcTt1

PasHocTb TemnepaTtyp B 1-M 1 2-Mm TpybonpoBogax 60nbLue KOHCTaHThbI 1

1t1-1t2>KoHcT1

PasHocTb TemnepaTtyp B 1-M 1 2-M TpybonpoBogax MeHbLUEe KOHCTaHTbI 1

1t1-1t2<KoHcT1

PasHocTb Temnepatyp B 3-M 1 4-Mm TpybonpoBogax 60nbLue KOHCTaHThbI 1

1t3-1t4>KoHcT1

PasHocTb TemnepaTtyp B 3-M 1 4-M TpyboNpoBOoAax MeHbLUE KOHCTaHTbI 1

1t3-1t4<KoHcT1

[asnenue B 1-m TP 6onblie aasneHnsa Bo 2-m TP 1P1>1P2
Jasnenue B 1-m TP meHblle aaBnexHns Bo 2-m TP 1P1<1P2
Jasnexuve B 3-m TP 6onblie gasneHunsa B 4-m TP 1P3>1P4
[aeneHue B 3-m TP meHblle gaBnexHns B 4-m TP 1P3<1P4
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MpoaonxeHue Tabn. A.2

HanmeHoBaHme cobbiTus

O603HaveHmne B CcTpoO-

ke MAPAM.
2-a TennocucremMa

MaccoBbii pacxog B 1-m TP 6onblie maccoBoro pacxoga Bo 2-m TP 2G1>2G2
MaccosbIi pacxog B 1-m TP MeHbLe MaccoBoro pacxoga Bo 2-m TP 2G1<2G2
MaccoBbii pacxog B 3-M TP 6onblie MmaccoBoro pacxoga B 4-m TP 2G3>2G4
MaccoBbIi pacxog B 3-M TP MeHbLUe maccoBoro pacxoga B 4-m TP 2G3<2G4
MaccoBblii pacxog B 1-M TP 6onblue KOHCTaHTbI 2 2G1>KoHcT2
MaccoBbIi pacxog B 1-M TP MeHble KOHCTaHTbI 2 2G1<KoHcT2
MaccoBbii pacxog Bo 2-M TP 6ornblue KOHCTaHTbI 2 2G2>KoHcT2
MaccoBbIvi pacxog Bo 2-M TP MeHbLUe KOHCTaHTbI 2 2G2<KoHcT2
MaccoBblii pacxog B 3-M TP 6onblue KOHCTaHTbI 2 2G3>KoHcT2
MaccoBbIi pacxog B 3-M TP MeHble KOHCTaHTbI 2 2G3<KoHcT2
MaccoBblii pacxog B 4-M TP 6onbliue KOHCTaHTbI 2 2G4>KoHcT2
MaccoBbii pacxog B 4-M TP MeHblUe KOHCTaHTbI 2 2G4<KoHcT2

Pa3HocTb MaccoBbIx pacxogoB B 1-mM 1 2-M TpybonpoBogax 60mbLUe KOH-
CTaHThbI 2

2G1-2G2>KoHcT2

Pa3HocTb MaccoBbIX pacxofoB B 1-M 1 2-M TpyboNpoBoAax MEHbLUE KOH-
CTaHThbI 2

2G1-2G2<KoHcT12

Pa3HocTb MaccoBbIx pacxogoB B 3-M 1 4-M TpybonpoBogax 60mbLUe KOH-
CTaHThbl 2

2G3-2G4>KoHcT2

PasHocTb MaccoBbIx pacxogoB B 3-M U 4-M TpyGONpOBOAax MeHbLUE KOH-
CTaHThl 2

2G3-2G4<KoHcT2

Temnepatypa B 1-m TP 6onble Temnepatypbl Bo 2-m TP 211>2t2
Temnepatypa B 1-m TP MeHblle TemnepaTypbl BO 2-m TP 211<2t2
Temnepatypa B 3-m TP 6onble Temnepatypbl B 4-m TP 2t3>2t4
Temnepatypa B 3-m TP MeHblwe TemnepaTypbl B 4-m TP 2t3<2t4
Temnepatypa B 1-m TP 6onbLue KOHCTaHTbl 2 2t1>KoHcT2
Temnepatypa B 1-m TP MeHbLUue KOHCTaHTbl 2 2t1<KoHcT2
Temnepatypa Bo 2-m TP 60onblie KOHCTaHTbI 2 2t2>KoHcT2
Temnepatypa Bo 2-M TP MeHbLUe KOHCTaHTbl 2 2t2<KoHcT2
Temnepatypa B 3-m TP 6onblue KOHCTaHTbl 2 2t3>KoHcT2
Temnepatypa B 3-M TP MeHbLUue KOHCTaHTbl 2 2t3<KoHcT2
Temnepatypa B 4-m TP 6onblue KOHCTaHTbl 2 2t4>KoHcT2
Temnepatypa B 4-M TP MeHbLue KOHCTaHTbl 2 2t4<KoHcT?2

PasHocTb TemnepaTtyp B 1-Mm 1 2-m TpybonpoBogax 6onbLue KOHCTaHTbI 2

2t1-2t2>KoHcT?2

PasHocTb TemnepaTyp B 1-M 1 2-M TpyboNpoBOAax MeHbLUEe KOHCTaHTbl 2

2t1-2t2<KoHcT?2

PasHocTb TemnepaTtyp B 3-M 1 4-Mm TpybonpoBogax 6onbLue KOHCTaHTbI 2

2t3-2t4>KoHcT?2

PasHocTb TemnepaTtyp B 3-M 1 4-M TpyboONpoBOAax MeHbLUEe KOHCTaHTbl 2

2t3-2t4<KoHcT?2

HaeneHune B 1-m TP 6onblue gaBnenus Bo 2-m TP 2P1>2P2
[aeneHue B 1-m TP meHblle gaBneHunsa Bo 2-m TP 2P1<2P2
HaeneHune B 3-m TP 6onblie gaBnenuns B 4-m TP 2P3>2P4
HaeneHue B 3-m TP meHblue gaBneHunsa B 4-m TP 2P3<2P4
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MpoaonxeHue Tabn. A.2

HanmeHoBaHue cobbiTus

O6o3HayeHVe B
ctpoke NMAPAM.

3-11 Tennocucrema

MaccoBbii pacxog B 1-m TP 6onblie maccoBoro pacxoga Bo 2-m TP 3G1>3G2
MaccoBbi pacxog B 1-m TP MeHbLUe maccoBoro pacxoga Bo 2-m TP 3G1<3G2
Maccosblli pacxog B 3-m TP 6onblie maccoBoro pacxoga B 4-m TP 3G3>3G4
MaccoBbi pacxog B 3-M TP MeHbLle MaccoBoro pacxoga B 4-m TP 3G3<3G4
Maccosbili pacxog B 1-m TP 6onblue KOHCTaHTbl 3 G1>KoHcT3
Maccosbii pacxoq B 1-m TP mMeHbLUue KOHCTaHTbI 3 G1<KoHcT3
MaccoBbii pacxog Bo 2-m TP 6onblue KOHCTaHTbl 3 G2>KoHcT3
MaccoBbii pacxog Bo 2-M TP MeHbLUe KOHCTaHTbI 3 3G2<KoHcT3
Maccosebii pacxoq B 3-m TP 6onbLue KOHCTaHTbl 3 3G3>KoHcT3
Maccosbii pacxog B 3-m TP mMeHbLUue KOHCTaHTbI 3 3G3<KoHcT3
Maccosbili pacxoq B 4-m TP 6onblue KOHCTaHTbl 3 3G4>KoHcT3
Maccosbii pacxog B 4-m TP MeHbLue KOHCTaHThbl 3 3G4<KoHcT3

PasHocTb MaccoBbix pacxogoB B 1-M 1 2-M TpybonpoBoaax 6ornbLue KOoH-
CTaHTbl 2

3G1-3G2>KoHcT3

PasHocTb MaccoBbix pacxofoB B 1-M 1 2-M TPyGONpoOBOAaX MEHbLUE KOH-
CTaHTbl 2

3G1-3G2<KoHcT3

PasHocTb MaccoBbix pacxofoB B 3-M 1 4-M TpybonpoBoaax 6ornbLue KOoH-
CTaHTbl 2

3G3-3G4>KoHcT3

PasHocTb MaccoBbix pacxofoB B 3-M 1 4-M TPyGONpoOBOAaX MEHbLUE KOH-
CTaHTbl 2

3G3-3G4<KoHcT3

Temnepatypa B 1-m TP 6onblie TemnepaTypbl BO 2-m TP 3t1>3t2
Temnepatypa B 1-m TP meHbLue TemnepaTypbl BO 2-m TP 3t1<3t2
Temnepatypa B 3-m TP 6onblue TemnepaTypbl B 4-m TP 3t3>3t4
Temnepatypa B 3-m TP meHbLle TemnepaTypbl B 4-m TP 3t3<3t4
Temnepatypa B 1-m TP 60onbLue KOHCTaHThbl 3 3t1>KoHcT3
Temnepatypa B 1-M TP MeHbLUe KOHCTaHTbl 3 3t1<KoHcT3
Temnepatypa Bo 2-m TP 6onbLue KOHCTaHThbl 3 3t2>KoHcT3
Temnepatypa Bo 2-M TP MeHbLue KOHCTaHThbl 3 3t2<KoHcT3
Temnepatypa B 3-m TP 6onblue KOHCTaHThbI 3 3t3>KoHcT3
Temnepatypa B 3-M TP MeHbLUe KOHCTaHTbl 3 3t3<KoHcT3
Temnepatypa B 4-m TP 6onbLue KOHCTaHThbl 3 3t4>KoHcT3
Temnepatypa B 4-M TP MeHbLUe KOHCTaHTbl 3 3td<KoHcT3

PasHocTb Temnepatyp B 1-M 1 2-m TpybonpoBoaax bonbLue KOHCTaHTbl 3

3t1-3t2>KoHcT3

PasHocTb TemnepaTtyp B 1-M 1 2-Mm TpyGONpoBOAax MeHbLUE KOHCTaHTbl 3

3t1-3t2<KoHcT3

PasHocTb Temnepatyp B 3-M 1 4-m TpybGonpoBoAax bornbLle KOHCTaHTbl 3

3t3-3t4>KoHcT3

PasHocTb Temnepatyp B 3-M 1 4-M TpyGONpOBOAaX MEHbLUE KOHCTaHTbl 3

3t3-3t4<KoHcT3

[aBnenue B 1-m TP 6onble aasneHns Bo 2-m TP 3P1>3P2
[aBneHue B 1-m TP meHblue aaBnexHnda Bo 2-m TP 3P1<3P2
[asneHuve B 3-m TP 6onblue nasnexHuns B 4-m TP 3P3>3P4
[asneHue B 3-m TP meHbwe gasneHnsa B 4-m TP 3P3<3P4
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NMPUNOXEHUE b. MEPEYEHb NAPAMETPOB TB

Tabnuua b.1. NMepeyeHb napameTpoB, onpeaensembix B TB

MapameTp O60o3HaveHne
Pacxon TennoHocuTensi cpeaHuii 06bemHbIv (M3/4, N/MUH) Q
Pacxog TennoHocutensa cpegHuin MaccoBbIn (T/4) G
O6bem TennoHocuTens HapacTarLwmm utorom (M3, ) \
Macca TennoHocuTenst HapacTarLwmm ntTorom (T) M
Temnepartypa TennoHocutens B Tpybonposoge (°C) t

PasHocTb TemnepaTyp TENNOHOCUTENS B nodatoLiem 1 06-

patHom Tpy6onposoge (°C) At
HasneHune B Tpybonposoae (MMa, krc/cm?, 6ap) P
HakonnexHoe tenno (Mkan, IOk, MBTY) W
TennoBas mowHocTb no tennocucteme (Mkan/y, MNx/v, MBT) ETc
ConpoTtusnenue NT (Om) R
BeixogHow Tok M1 (MA) I
YacTtoTa nmnynscoB Ha Bbixoae NP (M) F
KonunuecTtBo nmnynbcoB Ha Bbixoge [P 3a uHTepBan BpemeHm N
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Ta6bnuua b.2. PaspagHocTb MHAUKaLUM U3MepsieMbix napameTpoB TB

Kon-Bo 3HakoB npu

MpumeyaHue
nHAVKaLMn
MapameTp
uenas | gpobHas
4acTb 4acTb
MepenoriHeHNe CYETYMKOB HacTynaeT, ec-
1. Konn4yectBo Tennotol W 1-10 3 W > 2x10° 'kan. MNocne nepenonHeHus
(Mkan, FOx, MBTY) CYEeTYMKA OTCYET HauMHaAETCsl C HYNEeBOro
3HaYeHwus.
2. Tennoeasa moLyHocTb E 1-10 3
(Mkan/y I'Ox/4, MBT)
MepenoriHeHNe CYETYMKOB HacTynaeT, ec-
> oT.
3. Macca TennoHocutens M (1) | 1-10 3 |MM>2x10°T. Tlocne nepenonterns
CYeTYMKa OTCYET HAaUYMHaETCA C HYNeBoro
3HaYeHwus.

4. Temnepatypat (°C) 1-3 2

5. JaBneHwne xunakoctn P

(MMa, krc/cm?, 6ap) 1-4 3
[MepenonHeHne cHETUYNKOB HACTynaeT, ec-
3 ) nn 'V > 2x10° m3. Mocne nepenonHeHns
6. OG.beM AnakocTn v (M ’ J'I) 1-10 3 CYeT4YMKa OTCHET Ha4YMHaeTCAa C HyneBoro
3Ha4YEeHUA.
7. CpegHuii 06bEeMHBIN pacxon
TennoHocutens Q 1-10 3
(M3/4; n/MuR)
8. CpeaHuii maccoBbIv pacxoq 1-10 3
TennoHocutensa G (1/4)
9. Epurnuel nhavkaumn KP 1-7 3 |[manasox seoaa KP ot 0,001 Ao 10000

(umn/n, umn/m3)

[pn HOMKaLUMM TEKYLLNX 3HAYEHUN —
HapacTaoLwmM UTOroM.

Mpy MHAMKaUUKN apXMBHBLIX 3HAYEHMN — 3a
WHTepBar apXuBMPOBaHKSI.

10. Bpems HapaboTKn Tuap 1
npocTosl Tnp, C PACKPbITU- 1-7 2
€M BpeMeH NpocTos (4)

B84.00-00.00-24

rel tsrv.024m docl.l
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