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HacToawun [OKyMEHT pacnpocTpaHaAeTcss Ha  TennocYeTYmK-
pernctpatop «B3JIET TCP-M» wncnonHenns TCP-034 mogudomkaumm
TCP-03 n npegHasHayeH Ansi O3HAKOMSIEHMS MONb30oBaTensa ¢ yCTPou-
CTBOM TENOCYETUMKA 1 NOPSAKOM €ro aKkcnnyaTaumun.

B cBa3u ¢ noctosiHHOM paboTon No ycoBepLUEHCTBOBaHUIO Nprubopa
B TEnnocyeT4mMKe BO3MOXHbI OTNIMYNSA OT HACTOSILLErO PYKOBOACTBA, He
BMMSAIOLLME HA METPOSIOTMYECKNE XapaKTEPUCTUKM U (PYHKLMOHANbHbIE
BO3MOXHOCTU npunbopa.

MEPEYEHb NPUHATBLIX COKPALLEHWN

DY - AMamMeTp YCINOBHOro Npoxoaa;

KK - XXUOKOKPUCTanNIMYeCckumn MHOMKaTop;
HC - HewTaTHas cuTyauus,

HCX - HOMUHarnbHas cTaTudeckasa xapakTepucTuka npeobpasoBaHus;
MK - NepcoHarbHbIA KOMMbIOTEP;

MNP - NnpeobpasoBartenb pacxona;

nT - Nnpeobpa3soBaTenb Temnepartypbl;
B - TeNIOBbIYUCIINUTEND;

TK - TeMnepaTypHbIv kKanubpartop;

TCuy - TEeNfoCcYeTYuK;

oA - 9KcnnyaTaunoHHaa JOKyMeHTaLums.

NMPMMEYAHUME. Bua HammeHoBaHust unu o0O3HAYeHUs, BbIMNOI-
HEHHOro B TeKcTe M Tabnuuax XuWpHbiM wWpudToM Arial, Hanpumep,
HakonneHue, COOTBETCTBYET €ro oTobpakeHuto Ha gucnnee npuodopa.

* * %

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
"'ocyOapcmeeHHoM peecmpe cpedcmeg usmepeHult P® nod Ne 27011-
09 (ceudemenbcmeo 06 ymeepxOeHuu murna cpedcme usmMepeHul
RU.C.32.006A Ne 35189).

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebogaHusiM HopMamueHbIX OOKYMEeHMO8 [0 3/1eKmpoMagHUmHou
cosmecmumocmu u besonacHocmu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HEHUIo Ha y3rax yd4ema mensoeou sHepauu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HeHUK Ha rpou3so0cmeeHHbIXx 0bbeKkmax 8 coomeemcmeuu ¢ npasu-
J1lamu rpombiwneHHou 6esonacHocmu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» cepmucbuyuposaH 8
«Cucmeme cepmucgbukayuu 8 annekmpoaHepeemuke «IHCEPTUKO».

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeayem
mpebosaHusiMm cucmembl 006pos8osibHOU cepmudgbukayuu «la3rnpom-
cepmy.

YpocTtoBepsiowme A0OKYMEHTbl pa3meLleHbl Ha cante www.vzljot.ru



1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

Tennocyetumk-pernctpatop «B3JIET TCP-M» npegHasHaveH ans uc-
NONb30BaHNA Ha y3rnax yyeta TEMNSI0OBOM 3HEPrnn C Lienblo N3MepeHns
napamMeTpoB TeNSIOHOCUTENS N NPeAcTaBfeHns AaHHbIX No notpebne-
HWIO TENSO- M BOOOPECYPCOB.

Tennoc4yetunk cootBetctByeT OCT P 51649-2000, pekomeHaa-
unam MU 2412, MU 2573, MO3M R75 v gpyron HOpMaTMBHOW [OOKY-
MEHTauunn, pernameHTupyowen tpedbosaHms k npubopam y4yera.

. Tennoc4yeTtumk-pernctpatop «B3JIET TCP-M»  wncnonHeHna TCP-034

obecne4ynBaerT:

N3MepeHMe C NOMOLLbIO NEePBUYHbIX NpeobpasoBaTenen TeKyLMX 3Ha-
YeHWu pacxoga u TemnepaTypbl B Tpex TpybonpoBoaax v onpeaenexHve
TEKYLLUX N CPEAHUX 3a MHTEpBan apXMBUMPOBAHMS 3HAYEHWIA napameT-
POB TEMNMOHOCUTENS;

- onpegeneHne 3HA4YeHMN TENMNOBOM MOLLHOCTU U KONMYEeCTBa TENMOThI B

TEenJ1oCnNCTeMe;

apXvBUpPOBaHME B 3HEProHe3aBUCUMONM MaMaTU pes3yrbTaToB U3Mepe-
HWUI, BbIMUCIIEHUIA U ANArHOCTUKM, a TaKkKe YCTaHOBOYHbIX NapamMeTpoB;

- MHONKaUUo M3MEPEHHbIX, paCYE€THbIX, YCTAHOBOYHbIX, AMAarHOCTU4YEeCKNX

N apXmnBmpoBaHHbIX NMNapaMeTpPoOB,

BbIBOA U3MEPUTENBHOWN, MarHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOM Y
Apyron nHpopmaumm Yepes nocrnegoBaTenbHbin MHTEPdenc RS-232;

BBOZ M MCMONb30BaHNE B pacyeTax AOroBOPHbLIX 3HAYEHUI NapameTpoB
TENNOHOCUTENS;
BO3MOXXHOCTb MPOrpaMMHOro KOHOUIYpPUPOBaHUSI CUCTEMbI M3MEPEHUIA

N pac4yeToB C y4€TOM BMAa KOHTPONMPYEMOW TennocucTeMsl 1 Habopa
ncnonb3yeMbix NepBUYHbLIX NpeobpasoBaTenei pacxoda u Temnepary-

pbl;

- aBTOMaTU4YECKMI KOHTPOJIb W WHAWKaAUUO Hanm4uA HeMCHpaBHOCTeVI

TennocyeTymka, OTKa3oB NepBUYHbIX NpeobpasoBaTenelt U HewTaTHbIX
cUTyauun, a Takke onpeaeneHve, MHOMKaUMIO U 3anucb B apXmBbl Bpe-
MEHN HapaboTKM U NPOCTONA TEMMOCUYETUYUKE;

YCTaHOBKY KpuTepueB uKcaumMm U BUOOB peakumi TennocyeTymka Ha
BO3MOXHbI€ HEUCNPABHOCTM UNK HewTaTHble cutyaumm (HC);

- 3alNTY apXUBHbIX N YCTAHOBOYHbIX AaHHbIX OT HECAHKLUNOHNPOBAHHOIO

gocTyna.
Kpome Toro, TennocyeTynk no3sBonserT:

3ajaBaTb pa3Hbli€ ariropnuTMbl pacydeTa anda oTonnTesibHoro n MexXoTo-
NMNTEJSIbHOIro Ce30HOB,;

- 3aJaBaTb 3HAYEHUA p[JaBrieHnA TennOoHOCUTENA B pr6OI'IpOBO,D,aX 7

AaBrieHne xonogHom Boabl;



- YyCTaHaBMBaTb ABa pa3HbIX 3Ha4YeHUA TeMnepaTtypbl XonogHom Boapbl U
KaneHgapHble nepunoabl, B Te€4HEeHNEe KOTOPbIX NCMNOJIb3YIOTCA B pacyeTax

3TN 3HA4YEeHUA TeMnepaTtypbl.

1.2. TexHU4YeCKue XxapakTepucTUKu

1.2.1. OCHOBHble TEXHUYECKME XapaKTepPUCTUKKN TennocyeTtynka (TCu) npuse-

JeHbl B Tabn.1.

Tabnuua 1
3HaueHue
HanmeHoBaHue napameTpa Mpum.
napameTpa
1. Konn4yecTtBo kaHanoB n3MepeHus:
- pacxopa go 3
- TemnepaTypsl 0o 3
2. dnameTp yCnoBHOro npoxoga Tpybonpoeoga, Mm ot 10 go 200
3. ,El,lglanasoH n3mMepeHus cpeagHero o6bemHoro pacxoaa,| ot 0,01 oo 1 360
M°/Y
4. InanasoH nsmepenHna temnepatypsl, °C ot 0 go 180 Mpum.1, 2
5. [lnana3oH naMepeH1s pasHocTu Temnepatyp, °C ot 1 oo 180 Mpum.1
6. HanpshkeHne nutaHna NOCTOSIHHOro Toka, B 24 cm.n.1.2.4
7. CpegHsasa HapaboTKa Ha 0TKas, 4 75 000
8. CpefHui cpok cnyxobl, net 12

NMPUMEYAHUA.

1. 3HayeHMe napameTpa onpenenseTcs TeXHUYECKMMM XapaKTepucTMkamm
NepBUYHbIX NpeobpasoBaTenen, BXOASALMX B COCTaB TeMNnoc4YeTymKa.

2. BoaMOXHO n3mepeHune n apxmBnpoBaHne TemnepaTtypbl oT MuHyc 50 °C
(HanpumMmep, TemnepaTypbl HApPY)XHOrO BO34yXa) Npu yKOMMIEKTOBaHUN
TEennocyeTynka COOTBETCTBYIOLLMM TepmonpeobpasoBaTenieMm Cconpo-

TUBIEHUA.

1.2.2. TennocyeTynk obecnevmBaeT coxpaHeHue pesyrnbtatoB paboTbl TCu
3a npeablaywmn nepmnog paboTbl B apxmBax:

- yacoBom — 1080 3anucen (rnybuHa apxusa — 0o 45 cyTok);

- cyTouHOM — 60 3anucen (rnybuHa apxmBa —

00 2 mecsaueB);

- Mecsa4yHOM — 48 3anucen (rnybuHa apxmBa — oo 4 ner).

BpeMFI COXPaHHOCTUN apXMBHbIX, a TakXKe YCTaHOBOYHbIX AaHHbIX
npn OTKMNHOYEHUN NUTAHUA (I/I NOJIHOM pa3psage aKKymynﬂTopa) HE Me-

Hee 5 nerT.

1.2.3. YCTOMYMBOCTb K BHELUHMM BO3LENCTBYHOLLMM (bakTopamMm TensroBblYMC-

nutensa (TB) B paboyem pexume:

- TemnepaTtypa okpyxatoLiero sBodgyxa ot 5 go 50 °C;

- OTHOCUTENbHAas BraxHoCTb He 6onee 80 % npu TemnepaTtype go 35 °C,

0e3 KoHaeHcauuu Bnaru;

- aTMocepHoe aasneHue — 66,0 ... 106,7 kla;
- Bubpaums B gananasoHe 10 ... 55 'y ¢ amnnutygon go 0,35 mm.
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1.2.4.

CreneHb 3awmtbl TB cootBeTcTBYeT Koay IP54 no FTOCT 14254.

YCTONYMBOCTb K BHELUHMM BO34EWCTBYHOLWMM akTopam ocTallb-
HbIX cocTaBnsawwmx TCY ykaszaHa B aKCnnyaTtauMOHHON JOKYMeHTaumu
(30) Ha cooTBeTCTBYIOLLIEE U3aenue.

OnekTponuTaHne TENMOBbIYUCINTENSA AO0SMKHO OCYLECTBNATLCA CTa-
OUNU3NPOBAHHBLIM  HAMPSPKEHNMEM MOCTOSIHHOrO TOKa 3HaYeHneMm wu3s
AnanasoHa (8-29) B ¢ yposHeM nynbcaunin He 6onee + 1,0 %.

MutaHne ot cetn 220 B 50 Ny MoxeT obecnevynBaTbCA C MOMOLLbIO
nctouHuka BTopudHoro nutanusa (MBI1), noctaeBnsemoro no 3akasy
(MpwunoxeHue E).

MowHocTe noTpebnenna TB He Gonee 0,5 BA, npu noasapsge
BCTPOEHHOrO akKyMyrnsitopa nocfie BOCCTAHOBMEHUSI BHELLUHEro nuta-
Hua — He 6onee 3.0 BA. [1nMTenbHOCTb NOMHOrO 3apsiaa akkymynsitopa
cocTasnsieT He 6onee 4-x Yyacos.

1.3. MeTponornyeckne xapaktepucTmuku

1.3.1.

1.3.2.

1.3.3.

1.3.4.

Mpenenebl gonyckaemon abContoTHON NOrPELUHOCTM TeNocyYeTYnKa npm
N3MEPEHNN, MHAUKALUUKN, PEMMCTPaALNN, XPaHEHUN N Nepenaye pesyrib-
TaTOB U3MEpPEHUN TemnepaTtypbl TensoHOCUTENs A; He MpeBbiwaloT
3Ha4YeHUn, onpegensemMblx no opmyne:

At = +(0,60 + 0,004 - 1),

roe t— TemnepaTypa TennoHocutens, °C.

Mpeaenbl gonyckaemon OTHOCUTESNbHOW MOrpeLHOCTU Tenmoc4eTyYnka
npy U3MEPEHUN, NHAMKAUUN, PErMCTPaLUKN, XPaHEHUM U nepedaye pe-
3ynbTaToB U3MepeHun obbema (Maccol), cpegHero o6bLemMHoro (Macco-
BOro) pacxoga TensioHocutens He 6onee + 2,0 %.

Mpenenbl gonyckaeMon OTHOCUTENbHOW MOrpeLuHoOCTN TensocyeTynka
npu N3MepeHun, MHONKaunKn, perucTpaunmn, XpaHeHum n nepegadve pe-
3yNnbTaToB U3MEPEHUIN TEMSOBOW IHEPTNN B COOTBETCTBMM C Knaccom C
no NOCT P 51649-2000 B anana3oHe pa3HOCTU TemnepaTyp

1-10 °C He b6onee + 6,0 %;
10-20 °C He bonee + 5,0 %;
6onee 20 °C He 6onee + 4,0 %.

Mpeaenbl gonyckaemon OTHOCUTESNbHOW MOrpeLHOCTU Tenmoc4eTyYnka
npyv U3MepeHun, NHANKauM1, pernctpauumn, XxpaHeHum n nepegade us-
MEpPEHHbIX 3HAYEHMU BPEMEHN PaboThl B Pa3NUYHbIX pexmMmax He npe-
BbiwwaeT + 0,01 %.



1.4. CocTtaB

Coctae TC4 npu nocTaBke — B COOTBETCTBMM C Tabn.2.

Tabnuua 2
HanmeHoBaHue n YCJ10BHbIE 0603Ha4eHus Kon-Bo I"Ipwmeanme

1. Tennoeblumcnutens «B3JIET TCPB» ucnonHennss TCPB-034 1
2. NpeobpasoBaTenb pacxogja 1... 3 | Mpumeyarwve 1
3. MNpeobpasosaTens Temnepartypbl 2 ... 3 | MpnmeyaHue 2
4. KoMnnektT MOHTaXHbI 1 MpumeyaHne 3
5. MacnopTt 1
6. KomnnekT akcnnyaTauMOHHOW JOKYMEHTauUum B cocTaBe 1

- PyKOBOACTBO MO 3KCnnyaTaumm

- UHCTPYKLMSI MO MOHTaXy

NMPUMEYAHUA.
1. Tun 1 KonuyecTso nNpeobpasoBaTenen pacxoaga — B COOTBETCTBUU C 3a-
kazoMm. TwunoBas nocTaBka — OSNEKTPOMAarHUTHbIe pacxoAoMepbl

«B3J1IET OP» ucnonHenus 9PCB-420J1 Tpebyemoro Tunopaamepa.
2. Tun npeobpasoBaTtenen TemnepaTypbl — B COOTBETCTBUN C 3aKa30oM.
3. CocTaB — B COOTBETCTBUM C 3aKa3oM. B KOMNMEKT MOryT BXOOUTb:

- kabenu ces3m TB ¢ npeobpasosatenem pacxoga (IMP) w/vnun npeobpa-
3oBatenem temnepatypbl (MT); anuHa kabenen no 3akasy n3 TUNOpPs-
faa: 6, 12, 20, 30, 40, 70, 100, 150, 200 wm;

- NpUCoeanHNUTENbHAaA N YCTaHOBOYHAA apMaTtypa Ans MOHTaXa COCTaB-
HbiX YacTten TCY Ha oObekTe.

JKcnrnyaTauMoHHast AOKyMeHTauusa u KapTbl 3akasa Ha TCY n gpy-
ryto npoaykuumio, Bbinyckaemyto cpupmon «B3JIET», pasmelieHbl Ha
canTe no agpecy www.vzljot.ru.

Tam e pasmelleH nakeT nporpamMmm «YHuBepcasnbHbIA MPOCMOTP-
LLMK», BKIHOYMAKOLWMA B CBOW COCTaB MHCTPYMEHTasIbHY0 NporpaMmmy
«MoHutop B3JIET TCPB-03X 63.01.03.XX» ans paboTbl ¢ npubopom
no nocrnegosaTesibHOMY UHTepdency RS-232.



1.5. YctpoucTBo u paborta

1.5.1. MpuHUKMN paboTbl

Tennocyetumk «B3JIET TCP-M» ncnonHenuss TCP-034, noctpoeh-
HbIh Ha 6a3e TennoBbldncnuTensa «B3JIET TCPB» wucnonHennsa TCPB-
034, npeactaBnsaeT cobon eanHbIN KOMMMEKC, KOTOPbIN MOXET BbINOS-
HATb N3MEPEHME N PErMcTpauuio napameTpoB TEMNIIOHOCUTENS U KOMNU-
YyecTBa TENsOTbl B TENNOCUCTEMAX PA3NNYHOM KOHUIypaumn.

MpuHUMN OEenCTBUA TEnnocyeTynmka OCHOBAH Ha M3MepeHun nep-
BMYHbLIX MapamMeTpoB TeNnsioHocuUTensa (pacxoga u Temnepartypsbl) ¢ no-
MOLLIbIO MEPBUYHBIX NpeobpasoBaTtenen, yCTaHOBMEHHbIX B Tpybonpo-
BOAax, n obpaboTke pe3ynbTaToB U3MEPEHUN C Y4ETOM 3adaHHbIX 3Ha-
YeHMn JaBrneHnsa B TpybonpoBoaax u Apyrux napameTpoB B COOTBETCT-
BMM C BblOpaHHbIM anropuTMoM. CTPyKTypHasi cxema TennocyeTymka
ncnonHeHna TCP-034 npuBeneHa Ha puc.1.

TennoBbiuncnutenn TCPB-034 | FLK_ _|
Muaunkatop | Asantep !
L rowrepa |
| “Apxusbin |
Knaeuatypa P RS-232 _ | | cunThiBaTens |
Y 7| | pauueix |
Mnata I_ MOE oM _I
nT1 > TENNOBLIMUCUTENS e
ApanTep I
nT2 > =24B &)TOBOFI ceAazu|
nT3 >
A A A
UcTouHMK ~220 B 50 Iy
BTOPUYHOIO |[¢——m
EEREENERS nuTaHws

1T, [P — npeobpa3osamernb memnepamypsbl, pacxooa;
'K — nepcoHarsnbHbIlU KOMIbromep.

Puc. 1. CTpykTypHasa cxema TensiocyeT4ymka.

KaHanbl uamepeHus pacxoga u TemnepaTypbl TEnnocyeTynka co-
CTOSIT U3 NEPBUYHOIO M3MEPUTENBHOro npeobpasoBaTensi, IMHAM CBS3U
N KaHana U3MepeHnsi COOTBETCTBYIOLLErO NapamMeTpa B TEMNSOCHETUMKE.

B kayectBe NP B coctaBe TennocyeTyMka MOryT MCMONb30BaThCS
3NEeKTPOMarHUTHbIEe, YrbTPa3BYyKOBbIE, BUXPEBbLIE UMM OCHOBAHHbIE Ha
NHBbIX (PM3NYECKUX MPUHLUMNAX npeobpasoBaTenn pacxoda WU pacxo-
[OMEpbI, UMEoLLIME UMMNYIbCHbBIV BbIXOA.

B kauectBe [T moryT ucnonb3oBaTtbCA TepmonpeobpasoBaTtenmu
CONPOTUBNEHNSA NNATUHOBbLIE C Pa3fUYHbIMU 3HAYEHUSIMWU HOMUHarMb-
HOM cTatnyeckon xapaktepuctukm (HCX), nogkniodaembie K Tenno-
CYeTUMKy no 4-npoBogHOM cxeme. [nsa KaHanoB uU3MepeHus Temnepa-
TYpbl, BXOOALWNX B OAHY TENNOCUCTEMY, AOSMKEH NCNONb30BaTbCA KOM-
nnekT npeobpasoBartenen TemnepaTypbl, UMEKLLMIA HOPMUPYEMYHO MNO-
rPELLHOCTb N3MEPEHN pasHOCTU TeMnepatyp.

9



BHelwHne cBA3M TennocyeTymMka OCyLLECTBIAITCA N0 UHTepdency
RS-232, nogkntoyeHne K KOTOPOMY BbLINOSHAETCA 4epe3 pa3beM Ha
kopnyce TB.

AByCTpOYHbIN Xuakokpuctannuyeckun nHamkatop (PKKWN) obecne-
ymMBaeT BbiBOA andaBUTHO-UMGPOBON MHGPOpMaumn. PaspagHoOCTb UH-
Avkauum napameTpoB Ha AuUcnnee TennocyeTynka npveegeHa B [pu-
noxeHuu b.

1.5.2. OpraHmM3sauusa N3amepeHnm n pac4yeToB

1.5.2.1. Cuctema namepeHnin n pacyeToB TEMSOCYETUNKA ABSAETCA MHOrOypOB-
HEBOW N HacTpauBaeTCs B COOTBETCTBMMN CO CXEMOM y3na yyeTa, T.e. B
COOTBETCTBUM C pacnpeneneHmemM npeobpasoBartenen pacxoga u Tem-
nepatypbl no TpybonpoBoAaM KOHTPONMUPYEMOW TEMNNOCUCTEMBI.
CTpyKTypa OCHOBHbIX MU3MEPEHUI N pacveTOB NpuBeaeHa Ha puc.2.

Tpy60nposods! KoHMPONUPyeMol menjiocucmeMs!
[mp1|[nP2|[nP3| [nT1|{NT2|[NT3 |
Y Y Y Y Y Y

Y3mepeHue nepsudHbIx napamempos menfoHocumens 8 mpybonpogodax
MamepaemMble NapaMeTpb!

Q1 QZ Q3 t1 U3M t2 nU3m t3 n3m

Y Y vy v v ¥

Bb4ucnieHue 8mopuHbix napaMmempos menfioHocumens 8 mpygonpogodax

Bbluncnsemble napameTpbl YctaHaenuBaemMbie NapameTpbl
a) ons pacyeToB
\"/ =f(Q,,.)
1,2,3 1,2,3 P1,2,3 , sz
m,,3=f(G,,,)
t1 2 3 AOTOB.
G1,2,3 =f (Q1,2,3’ p1,2,3) t xe 3uma
P123=F(t 53 Pyss) t xB neto
hy,3=f(t 3 Pyys) 6) ans HC
Pxe =f (tXB’ PXB) t1,2,3
hXB =f (txs’ PXB) G1,2,3

-

BbIdCTIHUE NapamMempos Mennocucmems]
BbluVCISieMbie NapaMeTpbl
W1, W2, W3, W4, W5, W6
E1, E2, E3, E4, E5, E6

Puc. 2. CTtpykTypa cuctemMmbl U3BMEPEHUN U PacHyeToB.

1.5.2.2. N'amepeHune nepBUYHbIX NapamMeTpoB TennoHocuTens (pacxoga odobem-
Horo Q n TemnepaTypsbl t) BbINOMHAETCSA C NMOMOLLbI NpeobpasoBaTe-
nen NP1 (2, 3) n MNT1 (2, 3), ycTaHOBNEHHbIX B KOHTPONMPYEMbIX TPY-
bonpoBogax. [ns namepeHus nepBMYHbIX NapaMeTpoB TEMSIoOHOCUTENS
Heob6xo4MMO YCTaHOBUTbL NapameTpbl PYHKUNOHNUPOBAHMS KaHanoB n3-
MepeHnss 06beMHOro pacxofa u TeMmnepaTypbl TENOCHETUMKA.
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Lincbposble nugekcol 1, 2 n 3 npeobpasoBatenen pacxoga n Tem-
nepaTypbl, U3MepPSIEMbIX U BbIYMCIIIEMbIX NAapaMeTpoB TEMSIOHOCUTENS
0603Ha4alT UX COOTBETCTBME KOHTpOnmnpyemomy Tpybonposoay (BeT-
BW TENMOCUCTEMbI). OTO COOTBETCTBME AOIMKHO cobniogaTtbca npu noa-
KntoveHum npeobpasoBartenen pacxoga n Temnepatypsbl K Bxogam TB.

1.5.2.3. [1ns Bbl4NCNEHNA BTOPUYHBIX NapamMeTpoB TennoHocutensa (obvema V,

Maccbl m, NAOTHOCTU P U Ap.) UCMONb3YTCA NpeobpasoBaHHble 3Ha-
YeHUus pacxoga u TemnepaTtypbl — 3HAYEHUs, onpeaensemMble ¢ y4eTOM
BO3HUKLLMX HELUTaTHbIX CUTyaLUu B KOHTPONUPYeMoKn Tensiocucteme, a
Takke oTkasos [P u T, ang Yero B TennoBblvMCIUTESNE 3a4aK0OTCS YC-
nosua (kputepun) HC n peakunn TCH Ha Mx BO3HUKHOBEHMe. pu oT-
cyTcTBuM oTkaszoB U HC npeobpasoBaHHOE 3HAYeHWEe paBHO U3MEPEH-
HOMY.

[nsa pacyeta BTOPUYHbIX NapaMeTpoB HEOOBXOANMO Takke BBECTU B
TENMoBbIMUCNTEND  [OrOBOPHbIE  3HayeHus pacxoga Gporos
(QmoroB), TemnepaTypbl taoroB 1 fasneHna P B KOHTponupyembix
TpybonpoBoax.

[MpeobpasoBaHHOE 3Ha4YeHMe TeMnepaTypbl TENNOHOCUTENS B TPY-
odonpoBoae 1 t1npeo6 nporpamMMHO MOXET ObiTb Ha3HaA4YeHo ANs Bbl-
YUCNEHMA BTOPUYHBIX NapameTpoB TensioHocuTensa B Tpybonposogax 2
n 3, a npeobpasoBaHHOE 3HA4YeHWe TemnepaTtypbl TENSIOHOCUTENS B
Tpybonposoge 2 t2npeob — B Tpybonposoae 3.

1.5.2.4. Tpn Heo6xo0aANMOCTN BBOOATCS AOrOBOPHbIE 3HAYEHUs AaBneHus PxB n

1.5.2.5.

TemnepaTtypbl tXB AN UCTOYHUKA XONOoAHOW BoAbl. [Ans TemnepaTypbl
XOnoAHon BoAbl MOryT OblTb YCTAHOBMEHbl ABa pa3sHbIX 3HAYEHWs
t xB 3uMa 1 t xB neTo, a Takke 3aAaH KanenaapHbI Nepuoa, B Teve-
HMe KOTOPOro MCronb3yeTcs B pacyeTax 3HadeHue t XxB neTo.

MpumeyaHue. MNpu OTCYTCTBUN NPSAIMOrO M3MEPEHUS Temneparty-
pbl XONO4HOW BOAbl HA UCTOYHUKE 3HAYeHME TEMSOBOM IHEPrn B OT-
KpbITOW Tennocucteme, onpeneneHHoe TenmnocYeTYNKOM C MCMNOSb30-
BaHMEM SHTanNbMUM XONIOAHOW NOANUTOYHOW BOAbl, MOXET OblTb
CKOPPEKTMPOBAHO B COOTBETCTBUM C YTBEPXKOEHHOW YCTAHOBIIEHHbLIM
obpasom meTtoamkon, B Tom uucrne, B coorBetctBumn ¢ FOCT P 8.592-
2002.

HesapencTBoBaHHble AN onpefeneHus napameTpoB TEMOCUCTEMBI
KaHanbl U3MepeHusi pacxoga AOMXHbl ObITb OTKMOYEHbI MPOrpaMmMHO
(ycTaHaBnuBaeTcs 3HaveHMe HeT Ana napametpa Wcnonb3yetcs
MPx). B npotusHom cny4ae TCY onpepgenset oTkas 1P B aTOM KaHare.
B oTKntoYeHHbIX KaHanax 3HayeHne pacxofa paBHO HYITHO.

MporpaMMHOE OTKIMIOYEHME KaHamNoB M3MEpeHuss TemnepaTypbl
NPON3BOANTCA NYTEM Ha3HaYeHUs NpPeobpa3oBaHHOMY 3HAYEHUIO TeM-
nepaTtypbl tnpeo6 OroBOPHOro 3Ha4YeHUs taoro..

NMPUMEYAHUE. PekomeHayeTca B OTKIMHOYEHHBbIX KaHanax uame-
peHunst TemnepaTtypbl napameTpy tAoros, He UCMOb3yeMOMY B pacye-
Tax, npucBauBaTb HyneBoe 3HayeHue.
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He3agencTBoBaHHblE KaHanbl U3MEePEHUsI pacxoda v TemnepaTtypbl
MOryT 6bITb MCMNOMNBb30BaHbl AN U3MEPEHUST KaKMX-NMBO AONONHUTENb-
HbIX NapameTpoB.

Bo3aMOXHO un3MmepeHue TemnepaTtypbl HapyxHoro Bosgyxa. [lpwm
9TOM pPEeKOMeHOyeTCs NpPoBepuTb 3HaYeHUs HWkHen (HwxH. guan. t) n
BepxHen (Bepx. gmnan. t) rpaHuubl Anana3oHa namepeHui, 3agaHHble B
TB anga gadHHoro kaHana.

1.5.2.6. BbluncneHme napameTpoB TENMOCUCTEMbI MPON3BOANTCS MO PaCHETHBLIM

1.5.2.7.

dopmynam, yctaHaBnuBaeMbiM B TEMfOBblYMCNUTENE B COOTBETCTBUM
CO cxemou ysana ydveta. [lasneHve PxB n Temnepatypa txB B 3TuUX
dopmynax obosHavatoTcs nHgekcom 0: Po u to cootBeTCcTBEHHO. Tmno-
Bbl€ CXEMbl U3MEPUTENBbHbBIX CUCTEM M COOTBETCTBYIOLLME UM anropuT-
Mbl pacdeTa npuBegeHbl B [NpunoxeHun [1 HacTosiLero pykoBoacTBa
no aKcnnyartaumu.

B TennoBbluMcnuTENEe NpegycMOTPeEHO ABa Buaa opMyn pacdeTta Te-
NroThl: 3aAaHHbIe 1 NeTHUe.

«3afaHHble» (popMyrnbl Nonb3oBaTerlb MOXET yCTaHaBnMBaTb (BU-
OOU3MEHATb) C KnaeBmaTypbl NGO No MHTepdency B COOTBETCTBUN C
KOHpUrypaumen TensiocUCTeMbl.

Mo «3agaHHbIM» bopMyriamM NPON3BOANTCHA pacyeT:

KOnu4yecTBa TeNNOTbl B OTAENbHbIX BeTBAX Tennocucremol W1, W2, W3
(He coxpaHsieTcsa B apxmBax);

konnyecta notpebnsaemoro tenna W4, W5, W6 (coxpaHsieTcst B apxu-
Bax).

«3agaHHble» copmynbl pacdeta W1, W2, W3 gns oTaenbHbIX
BETBEN TennocmucTteMbl MoryT 6bITb BbIOpaHbl U3 crieaytoLiero Habopa:

-W1 (2, 3) = 0;

-W1 (2, 3) =m;- hy;

-W1 (2,3)=m;- hy—m;- h;;
-W1 (2, 3) = m;- (he — hy);

- W1 (2, 3) = (m;i— mj) - hy;

- W1 (2, 3) = (mi—m;) - (hx - h)),

rae i),k 1=0,1,2,3.

«3agaHHble» dopmynbl pacdeta W4, W5, W6 ans tennocuctemsl
B LLlesIOM MOryT ObITb BblOpaHbl U3 cnegytowiero Habopa:

- WA4 (5, 6) = 0;

- W4 (5, 6) = W;;
-W4 (5, 6) = W; — W;;
-W4 (5, 6) = W; + W;,

roe i, j MoryT npuHMMaTh 3HaYEHUS:
-i,j=1, 2, 3 — npu BbluMcneHmum W4;
-i,j=1, 2,3, 4 —npu BbluncneHmm WS5;
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-i,j=1,2,3,4,5—-npu BbluncneHmn W6.

1.5.2.8. «JleTHne» opmynbl NpegHasHayeHbl A9 pacyeTa TennoTbl, 3aTpa-
yeHHou Ha BC B MeXOoTOnMUTEmNbHbIN CE30H B TENNOCUCTEME C ABYMSA
Tpybonposogamu. Popmynbl 3acdmkcnpoBaHbl B TB, naMeHaTbCa nonb-
3o0BaTenemM He MOryT U Ha MHAMKatope He oTtobpaxatoTcsa. B apxuBax
coxpaHsatoTca 3HaveHns W4, W5 n W6.

durKkcnpoBaHHbIe «JleTHUE» (PopMyIbl pacyeTa UMEKT BUA:
-W1 = mq- (h1 —ho); W2 = msy- (hz—ho); W3=0;
-W4 =W1; W5 =W2; W6 = W1 + W2,
1.5.2.9. [Ina onpepeneHus notpebnaemMon TennoBon SHEPrMn B OTOMUTENbHbIN
Ce30H, Korga BedeTcs yyeT TennonoTpebneHus Ha OTOMneHuMe U Ha
MBC, n B MEXOTONUTESNbHBLIA CE30H, Koraa OTCYTCTBYET OTOMNfeHne u

BeAdeTca yyeT Tennonotpebnerns Toneko Ha MBC, gomkHbI Cnonb3o-
BaTbCA pa3Hble Habopbl opmyr.

N3meHeHne Habopa dopmMyn npu nepexone OT OTOMUTESNbHOMO K
MEXOTONUTENBHOMY CEe30HY (nepexode «3vma / NneTo») BbINOMHAETCH
nmbo nyTemMm M3MEHEHUs «3afaHHbIX» opmyn, nMBo nyTem 3ameHbl
«3adaHHbIX» opmyn Ha «neTHuey». CMeHa «3agaHHbIX» opmyn Ha
«JleTHMe» BO3MOXHa no nHtepdency RS-232 B pexume PABOTA.

MPUMEYAHUE. TMpun ncnonb3oBaHUM B MEXOTOMUTESNbHbLIN Ce-
30H «NIeTHUX» (OpMyn, a B OTOMUTESNbHbIA CE30H — «3adaHHbIX»
dopmyn nog ogHUMU K Temun Xe obosHadeHusmu (MP1, NT2 n 1.4.)
AOJIMKHBI MCNOMNBb30BaTbCA OOHM U Te Xe AaTyMKku pacxoga u Temnepa-
Typbl.

[na tennocuctembl ¢ 2-ma TpybonpoBogamm BO3MOXKHO MCMOMb-
30BaHMe YyHMBepcanbHOro Habopa «3agaHHbIX» dopmyn, obecneyn-
BaloLLEero aBToMaTn4yeckoe U3MeHeHne anroputMma pacyeTa Ttenna npu
nepexogax «3uma / neto» un «neto / auma» npu Hanuydnum B obpaTtHoOM
TpybornpoBoge TennocucTeMbl pacxogoMepa PeBEPCUBHOMO UCMOSHe-
HUA C ABYMS UMMYNbCHO-4aCTOTHbIMKU Bbixogamu. ameHeHne anro-
puTmMa pacdeta NPOUCXOAWUT NMPU U3MEHEHUN HanpaBfeHUsa NoToka B
obpatHom TpybGonposoae. Npumep HacTtponkn TB ana asTomaTude-
CKOW CMEHbl anroputma pacyeTta Tenna npveeneH B 4actu |l pykoBo-
ACTBa No aKkcnnyataumm Ha Tennosbluucnutens «B3JIET TCPB» uc-
nonHexns TCPB-034.

1.5.2.10. [Ana onpegenenunsa pacxoga, notpebnsemoro Ha BC TennoHocuTens,
B TC4 npegycMOTpeHbl ABa anroputma:

-no G1, G2;
- no NP3.

Anroput™m no G1, G2 cnegyeT ncnonb3oBaTb MNPy Py4YHOM Mepexo-
ae «3uma / netox». Npu atom pacxoq Boabl B cucteme NBC G3 B oTonu-
TenbHbIA CE30H (NPU NCNONb30BaHUN «3adaHHbIX» POPMYyM) paccynTbl-
BaeTCsa Kak pasHOCTb pacxogoB Boabl B npsimom G1 n obpatHom G2
Tpybonposoge: G3 = G1 — G2 B mexoTonuTenbHbI CE30H (Npu Uc-
NoNb30BaHUN «NETHUX» (OpPMYS) pacxod cyuTaeTca no dopmyne:
G3 =G1+ G2.
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Mpn ucnonb3oBaHun anroputma no MP3 pacxog B cucteme MBC
G3 onpegendetca no nokasaHusam npeobpasoBaTenis pacxoda, ycTa-
HOBMEHHOro B COOTBETCTBYKLWEM Tpybonposoge. [aHHbIN anropuTtm
cnegyeT UCMNonb3oBaTb U NPU OpraHu3auMm aBTOMATUYECKOW CMEHbI
anroputmMa pacyeTta Tenna npu nepexogax «3muma / neto» n «neto /
31man.

1.5.2.11. B TCyY npegyCMOTpPEHO BKIItOYEHME / OTKOYEHNE DYHKLUMN aBTOMaTu-

YecKoro rnepexoga Ha «3uMHee» U «neTHee» BpeMsi. Mpu BKNOYEHUN
pYHKLMM aBTOMaTUYECKOrO NEpexoda Ha «3UMHEE» U «IeTHee» Bpemsi
NponCXoauT aBTOMaTUYECKUIA NepeBo NPUBOPHbLIX YaCoB:

- Ha 0AMH Yac Ha3ag — B 2:59:59 B nocnegHee BOCKpeceHme oKTabps;
- Ha oauH Yac Brnepeg — B 1:59:59 B nocneaHee BockpeceHe MapTa.
1.5.2.12. Kpome unamepeHuin n pacyeToB napamMeTpoB, B TeMnnoBblMUCIUTENE

BeJeTcs ydeT BpeMeHn HapaboTkm u npoctos TCY, BpemeHu oTKasa
npeobpasoBaTenen pacxona, BpeMenn Hanmumsa HC.

1.5.3. Pexxkumbl ynpaBneHus
1.5.3.1. Tennocyetunk «B3JIET TCP-M»  wncnonHeHna TCP-034 umeeT Tpu

pexvma ynpaBneHus:
PABOTA — akcnnyaTaumoHHbIN pexnm (Pexmm nosib3oBaTtens);

- CEPBUC — pexxnm noaroToBKM K 3KCNyaTaumm;

HACTPOWKA — pe>xMm 10CTUPOBKM 1 MOBEPKY.

PexxMmbl 0TnMYaloTCca ypoBHEM O0CTyna K MHcbopmaumm (cocTaBom
MHAMUMPYEMOI Ha aucnnee MHPOpMaLMn 1 BO3MOXHOCTSAMU MO U3Me-
HEHWIO YCTaHOBOYHbIX NapaMeTpOB TEMNIOCYETYMNKA).

HanGonblwmm npuoputetom obnagaetr pexum HACTPOMKA. B
3TOM pexnme MHONLMPYIOTCS BCe NapaMeTpbl U BO3MOXHa Moanduka-
LM BCEX YCTAHOBOYHbIX NapameTpoB. HanmeHblmMM npuoputeTom 06-
napaet pexum PABOTA.

Bo Bcex pexumax BO3MOXEH MPOCMOTP U CYMTbIBAHME 3HAYEHWUMN
apXvMBUPYEMbIX NapameTpoB.

YnpaenexHne pabotonn TCy B pasnuyHbIX pexnmMax MOXET OcyLlle-
CTBNATLCA NMMBO C KNaBMaTypbl C MOMOLLBIO CUCTEMbI MEHIO Y OKOH MH-
OVKauMM pasHOro ypoBHS, OTOOpakaembix Ha gucninee uMHAMKaTopa,
nmbo ¢ NOMOLLBbID NEPCOHANbHOrO KOMMbKOTEPA MO MocregoBaTesibHO-
My nHTepdency RS-232. CoctaB 1 CTPYKTypa OCHOBHbIX MEHIO NpuBe-
AeHa B 4acTu |l pykoBogcTBa no akcniyataumm Ha TennoBblYUCUTENb
«B3JIET TCPB» ucnonHenuns TCPB-034.

1.5.3.2. Pexxum PABOTA — 310 pexum akcnnyaTtaumm TCY Ha ob6bekTe.

B pexume PABOTA nonb3oBaTesnb MMeeT BO3MOXHOCTb NpocMmaT-
puBaTb:

n3mepsieMble 3HadYeHUs napamMeTpoB: pacxofda 06GBEMHOro U MaccoBo-
ro, Temneparypbl, 06bema, Maccbl, KONIMYECTBa TENMOTbl WU TEMNOBOW
MOLLHOCTH;

3afaHHble 3HaYeHnst TeMnepaTypbl U AaBNEHUs AN UCTOYHMKA XOnopa-
HOW BOAbI, NapameTpbl KaHaNoB M3MepPeHUsT pacxoda U TemnepaTypbl,
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anropuTMbl pacyeTa «3afaHHble», KpUTepUn U BUAbI peakuuit Ha He-
LITaTHbIE CUTyauuu;

B) napameTpbl PyHKUMOHMpoBaHUSA TCu:

- TekyLlee Bpemd n nary;
- NapamMeTpbl CBA3M Mo nHTepdency RS-232;
- 3Ha4YeHns BpeMEeHN HapaboTKKM, NMPOCTOS N HELUTATHbIX CUTyaL M, OTKa-

3aP;

- 3HAKOMO3ULMOHHbIN KOO COCTOSIHNSA U3MEPEHUN;
- JaTbl Nepexoda Ha «3MMHee» U «NeTHee» BpeMsi AN TEeKyLlero unu

3afaHHOro roga.
B pexume PABOTA nonb3oBaTerb Takke MMeeT BO3MOXHOCTb:

a) U3MEHSATb:

napameTpbl CBsA3M No UHTepdgency RS-232 (ckopocTb obmeHa, agpec
npubopa B ceTun, 3aQepxKy, BUA ynpaBneHns obmeHoMm, Tun coeauHe-
HWS NO MHTepdENCy, YMCIO 3BOHKOB A0 OTBeTa npubopa no mogemy);

- €AUHULbI U3MEPEHUs ANt OTOOPaXXeHUs1 3HAYEeHUN TENnnoBOW MOLLHO-

6)

B)

r)

1.5.3.3.

a)

CTM M KONMYecTBa TENNOThI;
NOEHTUMPUKALMOHHBLIN HOMEpP 06bekTa, KOHTponupyemoro TCuy;
Bua meHio U3M npu oToGpaxeHnn Ha nHauKaTope;

3agaBaTtb nNporpaMmmMmHo no RS-232 Tnn pacyeTHbIX hopMyn: «neTHue»
NN «3agaHHbIe;

paspewatb / 3anpeliaTb aBTOMATUYECKUA Nepexond Ha «3MMHee» U
«neTHee» BpeMms (paspelleHune / 3anpeLLeHne aBToMaTU4eckoro nepe-
X0[4a BO3MOXXHO TONbKO B TEYEHME «3MMHETO» BPEMEHMW);

KOppeKTupoBaTb (He 4Yalle OAHOro pasa B CYTKM) Tekyllee Bpems Ha
+ 60 c (goctynHo TonbKo B pexume PABOTA).

Pexxum CEPBUC — 3710 pexum nogroToBKuU K aKCcnnyatauumn (HacTpounka
TennocyeTynka B COOTBETCTBUN C BbIOPAHHOM CXEMOW U3MEPUTENbHOMN
CUCTEMBI).

B pexume CEPBWC gononHUTErnbHO K BO3MOXHOCTAM B pexume
PABOTA nonb3oBaTenb MOXeET:

npocmMatTpmBaTb 3Ha4YeHUA SIHTANbMNAX, NMNITOTHOCTH, M3MepeHHOVI TemMne-
paTtypbl 1 H4acCcToTbl cnegoBaHUa UMMNynbCOB Ha BXoAde TenyioBblHYMUCIIN-
Ten4,

0) ycTaHaBnmBeaThb:
- TEKyLMe 3Ha4YeHUs BpeMeHN 1 AaTbl NPMOOPHbIX YaCOB;
- paspeLLeHune / 3anpeLLeHne aBToMaTMYeCcKoro nepexoia Ha «feTHee» U

«3nMHee» BpeMd HE3aBMCUMO OT BPpEMEHU roaa;

- NapameTpbl U pexuMbl paboTbl KaHaNoOB M3MepeHUst TemnepaTypbl (yc-

TaHaBnMBaTb «NeTHee» UM «3UMMHee» 3HayeHue TemnepaTtypbl Xonoa-
HOW BOAbI U 3aJaBaTb BPEMEHHOW MHTEepBarn ee UCMOoNb30BaHuWs, BKIO-
YaTb NPOrpPamMMHO KaHanbl U3MepeHNs TemnepaTypbl, 3agaBaTb 3Have-
HME HOMWHANbHOW CTaTUYECKOW XapaKTepUCTUKM npeobpa3oBaHns

15



npyMeHaeMbIXx npeobpasoBatenen TemnepaTypbl, YCTaHaBnvBaTb
BEPXHEE U HWKHEE 3HA4YeHUs OuanasoHa WM3MEepeHus TemnepaTtypbl,
AOrOBOpPHbIE 3HAYEHMsI TEMNepaTypbl NO KaHanam, 3agasaTb BUA peak-
unm Ha otkas [T);

- 3HaYeHne [aBreHUs1 XOnoaHOW BoAbl M JOrOBOPHbIE 3HAYEeHUs AaBre-

HNA NO pacyeTHbIM KaHallam;,

- napaMeTpbl U pexumbl paboTbl KaHaNoB M3MepeHus pacxoga (BKto-

YyaTb NPOrpaMMHO KaHasbl U3MepeHns pacxoaa, 3agaBaTb NPOrpaMmMHO
PEeXNM BXOAHOrO Kackaga: akTUBHbIA / MACCUBHLINA; Ha3HayaTb aKTUB-
HbI YPOBEHb CUrHana: BbICOKMMA / HWU3KWMK; 3afaBaTb ANIUTENbHOCTb
NPOBEPKN, YCTaHaBnMBaTb 3HA4YeHUs KO3IPUUMEHTOB npeobpasoBa-
HUS, 3adaBaTb apxXuBMpOBaHWE Maccbl NMB6o ob6bema, OOroBOPHbLIE
3HayeHus pacxodos, 3ajaBaTb BUA peakumm Ha oTkas [1P; skrnoyatb /
He BKNtoYaTb B pacyeTbl U3MEPEHHbIE 3HAYEHUS PaCXOAO0B);

- TMN pacyeTHbIX oopmyn («neTHue» / «3adaHHbley), dopMyn pacdeTa

pacxoga soabl Ha BC ¢ knasuaTtypsl;

- YCNOBUSA U peakumn Ha HeluTaTHble cUTyauuu;
B) BBOAUTb Npun HeobxogmmocTn 3aBoackune Homepa MNP n MT;
r) octaHaBnuBaTb (3anyckaTb) HakonneHue o6beMoB, Macc, Konu4ecTsa

TennoThl,

) 0BHYNATb 3HAaYEeHMs1 NapamMeTPOB HAKOMNSEHWS;
€) yCcTaHaBnuBaTb nepuog obpaboTku pesynbTaToB M3MEpEeHUn Ons pe-

xumos PABOTA , CEPBWC, HACTPOVIKA;

X) oumLaTb apXmBbl.

1.5.3.4.

1.5.3.5.

1.5.3.6.

B pexume HACTPOWKA umeeTcs BO3MOXHOCTb MpOCMaTpuBaTh BCE
BblLLENEePEeYNCIIEHHbIE BENUYUHBI U NapaMeTpbl.

B pexxume HACTPOWKA pononHuTensHo k pexxumam PABOTA u
CEPBWC moxeT nponsBoanTbCA NoBepka TENOBbIYUCIIUTENS C OCTU-
POBKOW KaHanoB M3MepeHusa TemnepaTtypbl nyTeMm BBeaeHus B TB co-
OTBETCTBYIOLLMX NOMNPABOK, @ Takke BBOL 3aBOACKOro Homepa npubopa.
BoaMoXxHO Takke BBefeHME NonpaBky ASs NPUOOPHbIX YacoB.

Moaudukaumsi yCTaHOBOYHbIX MapamMeTpoB, LOCTYMHbIX B pexumax
PABOTA n CEPBUC, He BnuseT Ha MeTpONornyeckme xapakrepucTukn
TCu n MOXeT nNpon3BoanTbLCS Npu HeobxoanumocTn Ha obbekTe. [lapa-
MeTpbl HacTponkn n kannbposkn B pexxmumax PABOTA n CEPBUC He-
OOCTYIMHbI.

Pexum ynpaBneHust 3agaeTcs KoMOMHaUMen Hannums / oTCyTCTBUS 3a-
MbIKaIOLLMX MepeMblYek Ha KOHTAKTHbIX Mapax paspelleHnss moamndu-
KaLMmn KanmbpoBOYHbIX 1 YHKLMOHAMNbHbLIX NapamMeTpoB.

[MopsALooK YyCTAaHOBKM PEXMMOB yrpasrieHnsa ykasaH B 4YacTtu |l pyko-
BOACTBa NO aKcnnyatauuun Ha Tennosbidncnntens «B3JIET TCPB» uc-
nonHeHna TCPB-034.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbluYUCIUTENDb
1.6.1.1. TexHnyeckne xapakTepucTUKM U ONMcaHMe TEMNNOBbLIYUCIUTENS, a Tak-

Xe nopsaok ynpaeneHus UM npuBefeHbl B JOKYMeHTe «TennoBblunc-
nutene «B3JIET TCPB». WUcnonHenne TCPB-034. PykoBoacTtBO Mo
akcnnyatauuun. Yacte |, II» B84.00-00.00-34 P3. TennoBbluucnuTenb
«B3JIET TCPB» ncnonHenns TCPB-034 npencraBnset cobon MUKPO-
NPOLECCOPHLIN  M3MEPUTENBbHO-BBLIYUCTIUTENBHBLIA BNOK C  XXNOKOKPU-
CTanMM4yeCcKMM UHONKATOPOM N KHOMOYHOW NaHernbio yrnpaBneHus.

TennoBblYNCIIUTENb BbIMOSHAET:
npeobpasoBaHue n 06paboTKy curHanos, NonyyYeHHbIx ot MNP n MT;

BTOPUYHYIO 006paboTKy M3MEpPEHHbIX 3HAYeHWUIA NapaMeTpoB M BblYNC-
NeHne TennoBbIX NapamMeTpoB MO YyCTaHOBMEHHbIM hOpMyriaM pacyeTa;

apXVBUPOBAHUE U XpaHEHUE B SHEProHe3aBMCUMOW NamsiTu pesyrnbTa-
TOB M3MEPEHUI, BbIYUCIIEHUI N YCTAHOBOYHbIX NapaMeTpPOB;

BbIBOJ, U3MepPUTESNIbHOW, apXUBHOW, ANArHOCTUYECKOM U YCTaHOBOYHOM
nHdopmauun Ha gucnnen XKW u vepes nocnegosaTenbHbl UHTEP-
denc RS-232;

aBTOMaTUYECKUN KOHTPOSb M MHAMKALMIO HanNMyns HemcrnpaBHOCTEN B
TCu 1 HewTaTHbIX CUTyaUUn (HewwTaTHbIX PpeXnmMoB paboTbl Tennocuc-
TEM).

1.6.1.2. lNocnepoBaTtenbHbI NHTEPdENC

a)

6)

MocnepoBatenbHbin UMHTEpdenc RS-232 obecneunBaeT BO3MOX-
HOCTb A4OCTyna K U3MepuTenbHbIM, PAaCYE€THbIM U YCTaHOBOYHbLIM Napa-
MeTpamMm, BKNtoYasa apxusbl. [Mpy 3TOM BO3MOXHA Moaudukaums ycra-
HOBOYHbIX NapameTpoB. [NocrnenoBaTenbHbIN MHTEPdENC NnogaepKuBa-
eT npotokon MODBUS, npuHATLIA B Ka4eCcTBe CTaHAapPTHOro B npuodo-
pax pupmbl «B3JTET».

NHTepdenc RS-232 moxeT ncnosnb3oBaTbCsa ONA:

pacneyvyaTkn apXuBHbIX U TEKYLUUX 3HAYEHUI U3MEPSIEMbIX NapaMeTpoB
Ha NpuHTepe 4Yepe3 nepcoHanbHbli komnbtoTep (MK) mnu agantep
npuHtepa «B3JET All»;

CUMTbIBAHUS apXMBOB C MOMOLLbLIO apXMBHOro cyutbiBatens «B3JIET
AC» AC[B-020;

B) HenocpeacTBeHHoM cBA3n ¢ [1K:

- no kaben nNpu AnMHe NUHUK CBA3N A0 12 ™;

- N0 TenedOHHOW NMNHUMN C MOMOLLIbLIO MOAEMa UNN PaanNoNMHUN C NMOMO-

LLbO pagnomMmogema;

no nuHuM umdgposon ceasm ctaHgapta GSM 900/1800 MIMy ¢ nomoLwbro
aganTtepa cotoBon cBsa3n «B3JIET AC» ACCB-030.

[anbHOCTb cBA3M Mo TenedOoHHOW NUHUN, paguoKaHany n COTOBOW
CBA3WN onpeensaeTcs xapakrepuctukamm tenedoHHOW NMHUK, paguo-
KaHana v kaHana COTOBOM CBSi3Y COOTBETCTBEHHO.
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1.6.1.3.

MogknioyeHue agantepa cotoBon cea3nm ACCB-030 k nHtepdency
OLMHOYHOro npubopa unn K NMHUN CBA3W rpynnbl NPUBopoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHAOPMALMIO NO KaHany COTOBOW CBS3W, B TOM
yucne un B IHTepHer.

Mcnonb3ysi kKaHan cOTOBOW CBsI3W, MOXHO Ha 6a3e mMporpamMHOro
komnnekca «B3JIET CIll» opraHu3oBbiBaTb AUCNETYEPCKY0 CeTb AN
OAMHOYHBIX U/Mnu rpynn NpubopoB Kak OAHOTUMHBLIX, TaK U PasHOTUM-
HbIX MO HA3HAYEHWIO.

Ckopoctb obmeHa no uHTepdency RS-232 ot 1200 go 4800 boa
yCTaHaBnmBaeTcd B npmubope.

MmnynbCcHble BXOAbl NpeaHa3Ha4YeHbl ANns NOoAKnYeHns npeobpasosa-
Tenewn pacxofa pasnuyHbIX TUNOB C UMMNYSbCHBIM BbIXOAOM. KOHCTaHTbI
npeobpa3oBaHNA UMMNYSbCHLIX BXOAOB MOrYT yCTaHaBNMBATbLCS B MNpe-
penax 0,0001...1000000 vmn/n ¢ warom 0,0001 nmn/n.

PekomeHgauumn no onpegeneHunio KOHCTaHTbl Npeobpa3oBaHna M-
NyNbCHOMO BbIXOAa pacxogomepa, MOAKMHYaeMoro K TenroBbIMUCU-
Tento, npueeneHbl B [punoxeHun B.

1.6.1.4. Nutanne TB BHewHee. NMponsBogmTcsa NMBO OT NCTOYHMKA NOCTOSIHHOIO

TOKa HanpsbkeHmem oT 8 oo 29 B, nnbo yepes3 nocTaBnsiemMbii UCTOUYHUK
BTOpPUYHOro nutaHus ot cetn ~220 B 50 Ny. HononHuteneHo B TB
nMeeTca akkymynatop, obecneudmBarolwmin nogaepxaHve pabdoTtocno-
cobHocTn npubopa npu nepepbiBax BHewHero nutaHmsa (oo 330 yacos
Npyv NACCUBHOM peXmnme MMNynbCHbIX BXxoaos TB).

1.6.1.5. Bua tennosblumcnutena npueegeH Ha puc.A.1 MNpunoxeHus A.

lMnacTtmaccoBbI KOPMNYC COCTOUT M3 ABYX YacTeun: NvUEeBOW, rae
pa3MeLLEH 3NEKTPOHHbLIN MOAYMb TENOBLIYNCINTENS CO BCTPOEHHbLIM
aKKyMynsiTOpOM, U 3aHen, npegHa3HayYeHHOW AN pasMelleHust noa-
BOAALIMX CUTHaNbHbIX Kabenewm ¢ OTBETHbIMU YaCTAMU KOHTAKTHbIX KO-
noaok.

KOHCTPYKTMBHO nofkntoveHne akkymynatopa Kk nnate TB Bbinon-
HAeTca nMbO 4Yepe3 BHEWHWA pasbeM (BHELLHEE NOOKITHYEHME,
puc.A.2), nnbo no uenaM KoMMyTauuu SMNEKTPOHHOro mMoayns (BHYT-
peHHee nogkno4veHne, puc.A.3).

[nsa kpenneHua Ha obbeKTe Ha 3agHeN CTeHke kopnyca TB pacno-
NOXeHbl KPOHLITENHbI Ans ycTaHoBKM Ha DIN-penky.
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1.6.2. NpeobGpasoBaTtenu pacxoaa

B kayectBe P B coctaBe TC4 MOryT ncnonb3oBaTbCa criegytoLme
nsgenunsa pupmbol «B3JTET»:

- 9NeKTpoMarHuTHble pacxogomepbl-cHeTyunkn «B3J1ET OPy;
- ynbTpassykoBble pacxogomepbl-cHeTunkn YPCB «B3JIET MPy;
OnucaHve npuvHUMNa OEWCTBUS N TEXHUYECKME XapaKTepUCTUKM

pacxogoMepoB npuBegeHbl B otaensHon 3.

OnnHa nuHun cBasn TB ¢ ykasaHHbIMM pacxogoMepamu MOXeT
6bITb 40 300 M 1 Bonee € y4eTOM BbINOMHEHUS YCMOBUA COrNacoBaHus
Mo 3NEeKTPUYECKUM napameTpam.

Kpome Toro, B kadectse 1P gonyckaeTca Mcrnonb3oBaTb Crenyro-
LMe pacxogoMepbl C YHETOM METPONOrMYECKUX XapaKTepPUCTUK U na-
pameTpoB umMmnNynbcHoro Bbixoga: BAIMNC-CP, BIMC-TU, MNb-2, BCT,
BMI, OCBW, PY-2, CB3OM, BPTK, PM-5, MP3M, T3M, SKM,
SONOFLO, VA, ETHI, Cosmos WP, UFM. MakcumanbHasa annHa cBsi3n
c ykasaHHbiMu [P onpegenseTca TeXHUYEeCKUMU XapaKTepuUCTUKamm

ncnoJsib3yemMoro pacxogomepa.

B kadectBe 1P B ogHOM TensiocyHeTyYnke MOryT MCMNONb30BaTbLCA
pacxo4oMepbl PasnuyHbIX BUOOB 1 TUMOB.

1.6.3. NpeobGpaszoBaTtenu TemnepaTypbl

B coctaBe Tennocyetumka B kadectBe 1T mMoryT ncnosnb3oBaTbCA
TepmonpeobpasoBaTenn CONPOTUBMNEHUSA MNATUHOBBLIE PA3NUYHbIX TU-
noB ¢ 4-NpOBOAHON CXEMOW NOAKIOYEHUS, TpebyemMbiM1 MeTposiornye-
CKMMWN XapakTepuctukamu, nogobpaHHble B napy, yAOBrEeTBOPAOLLNE
yCrnoBusiM NpuUMeHeHnsa n obnagarowme OAHOW U3 yKkasaHHbIX B Tabn.3
HOMMHanbHbIX CTaTUYECKNX XapaKTEPUCTUK Npeobpa3oBaHuA.

Ta6bnuua 3

HomuHanbHoe 3HayeHue
conpoTuBneHna nnaTMHOBOIo

YcnosHoe o6o3HavyeHne HCX

Tep“:;;%eﬁ’gp;zo'ao""“:e”" no FOCT 6651-94 no FOCT 6051-2009
100 1001, Pt100 W;g9 = 1,3850 Pt100 o = 0,00385- °C "
Pt'100 Wip0 = 1,3910 100N o = 0,00391- °C "
500 500I1, Pt500 W,o = 1,3850 Pt500 o = 0,00385. °C "
Pt500 Wigo=1,3910 | 500N ¢ =0,00391- °C "
1000 100001, Pt1000  W,qo = 1,3850 Pt1000 « =0,00385. °C _1
Pt'1000 Wipo = 1,3910 10001 o =0,00391-°C~

MoryT ucnonb3oBatbcs MT tuna «B3JIET TIMNC», KTC-b, KTCIM-H,
KTATP, KTCIM-P, KTCMP-001, TMT-1(-15), TMNT-1(-15), TCMN-P, MeT-

paH-205.
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1.7. MapkupoBKa n nnomoéupoBaHue

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

MapknpoBka Ha nuueBon naHenn TB cogepxut obo3HavyeHne u Ha-
nMeHoBaHue TB, ToBapHbI/ 3HAK NpeanpuUATUS-U3roToBUTENSA, 3HaK yT-
BepXOeHus Tvna cpencrea namepeHusi. 3aBogCcKOM HOMep YyKasaH Ha
nepegHen naHenu TB.

CocTaBHble 4acTu TEMIOCYETYNKA UMEIOT MAPKMPOBKY HAMMEHOBAHWS
(0603Ha4YeHNs) COCTaBHOM 4YacTu, TOBaApPHbIN 3HaK NpeanpuaTUS-
N3roTOBUTENS, 3HAK YTBEPXKAEHMS TUNa CpeacTBa U3MEPEHUS U 3aBO-
Ackon Homep. Bo3amoxkHa gononHuTenbHas MapkupoBKa MOpsigKOBOro
HOMepa — NPUHaANEXHOCTb NpeobpasoBaTensi COOTBETCTBYIOLLEMY Ka-
Hany M3MepeHus gaHHOro napameTpa.

Mpwn BbINyCcKe 13 Npon3BOACTBa nocrie nosBepkn Ha nnate TB (puc.A.2,
A.3) nnombupyeTcsl KOHTaKTHas napa paspelueHna mogmdukaunn Ka-
NMBPOBOYHBIX NAapaMeTpOB.

Ha o6bekTte nocne MoHTaxa M NpoBepkn PYHKLMOHMPOBAHUS Tensno-
CYeTYMKA OOSMKHbI ObITb ONSTIOMOMPOBaHSLI:

TENNOBLIYMCINTEND — KOHTaKTHasi napa paspelueHuss moaudmkaumm
hYHKUMOHANbHbIX MApaMeTpOB;

npeobpasoBartenu pacxoga u BeHTUNU 6annacHbIX NMHUR, 06XxoaaLwmx
Me;

npeobpasoBaTtenu Temnepatypbl — kopnyc [T BmecTe ¢ Tpy6onposo-
[IOM.

[ns 3aWmTbl OT HECAHKLIMOHUPOBAHHOIO A0CTYyna npv TpaHCNopTUPOB-
ke, XpaHeHWUM 1 3KchnyaTaumm MoXeT nnombuposaTbest kopnyc TB.
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2. NICNOJNb30OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTtauyuoHHbIe orpaHu4YeHus

2.1.1.

2.1.2.

2.1.3.

2.1.5.

JKcnnyaTaumst TennocyeTyYnka [OrhKHa NPOM3BOAUTBCA B YCNOBUAX
BO3AENCTBYIOWNX (PaKTOPOB, HE MNPEBbIIAWNX OOMNYCTUMbIX 3Haye-
HWW, OrOBOPEHHbIX B n.1.2.3.

KayecTtBO TennoHocutensa (Hanuvyune u KOHUEHTpauus B3Becen, NocTo-
POHHUX >XWOKOCTEN M T.M.), @ TaKKe COCTOsIHME TpybonpoBoaoB TENJo-
CUCTEMbI HE AOSMKHbI NPUBOAUTD K MOSIBIIEHNIO OTIOXKEHUN, BINSAIOLLMX
Ha paboToOCnOCOBHOCTb U METPONOrMYECKME XapakTEPUCTUKN Npeobpa-
3oBaTenen pacxoga n Temneparypbi.

BHUMAHMUE! [1ns obecneyenuns pabotocnocobHoctn TCyY ¢ anek-
TpomarHuTHbIMK [P B Tennocucteme ¢ yronbHbIM OUNbLTPOM HeobXo-
ANMO CrneauTb 3a UCMPaBHOCTLIO YronbHOro omnbTpa.

HeobxoauMOCTb 3alUMTHOrO 3as3eMsieHus onpenensieTcs B COOTBETCT-
BUn ¢ TpeboBaHnamu rmaebl 1.7 «[1paBun ycTponcTBa 3NeKTpPoyCcTaHo-
BOK» B 3aBMCUMOCTW OT HanpsiKeHUs MUTaHUS U YyCNOBUIN pasmeLLeHns
npubopa.

. MonHunesawmnTta obbvekTa pa3smMeLleHnda np|/|6opa, BbINOJIHEHHAA B CO-

OTBETCTBMUN C «MHCTPYKUMEN MO YCTPOUCTBY MOSHME3ALUNTbl 34aHUN,
COOPYXXEHUA W NPOMbILWSIEHHbIX KOMMYHUuKauuny CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npepoxpaHseT npnbop OT BbiIXxoAa M3 CTPOS NpU Hanu4nm
MOJTHMEBbLIX Pa3psa0B.

TouHasa 1 HagexHasa pabota NP obecneunBaeTcs npu BbINOMIHEHUM B
MeCTe UX YCTaHOBKM CneayroLmnx yCrnoBumn:

Ha Bxoae 1 Bbixoge NP gomkHbl 6bITb MPAMONIMHENHbIE YYacTku Tpy6o-
nposoga ¢ Dy, paBHubim Dy [P, gnnHom B cooTBeTCcTBUM C TpeboBa-
Huamn O Ha gaHHbIKM TUn lMNP;

- OTCYTCTBME CKOMMEHMs Bo3ayxa B TpybonpoBoe;
- AaBneHWe TennoHocuTenst B TpybonpoBoae AOMKHO MCKMYaTb raso-

2.1.6.

2.1.7.

obpasoBaHue;

Tpybonposog npu pabdote TCY Bcerga AomkeH ObiTb 3anOSTHEH XWUAOKO-
CTblO (TENNIOHOCUTENEM);

HaNPsPKEHHOCTb BHELLHEro MarHUTHOrO MNONst He AOSKHA NpeBbIlaTh
40 A/m.

CKopocCTb noToka TensioHocuTenst B MecTtax ycrtaHoBku [T He gormkHa
npesblwaTb 4 M/c. na ncnonb3oBaHus 1T Ha ©onee BbICOKMX CKOPO-
CTSIX NOTOoKa TpebyeTcsi NMPUMMEHEHWEe 3alMTHbIX MMb3 C COOTBETCT-
BYHOLLMMWN XapaKTepUCTUKaMU.

TpeboBaHMs K yCrOBUSIM 3KCnslyatauum M BblOOPY MecTa MOHTaxa,
npuBeaeHHbIe B HacTosawen 3/, yuuTbiBalOT Hanbonee TUNuYHble doak-
TOpbI, BAMSOLWME Ha paboTy Tennoc4eTymKa.
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Ha obbekTe akcnnyataumMm MoryT CyLecTBOBaTb UNN BO3HUKHYTb B
npouecce ero akcnnyataumm aktopbl, He noggarowmecss npeaBapu-
TEeNbHOMY NPOrHO3Y, OLEHKE MUK NPOBEPKE, N KOTOPblE NPON3BOAUTEND
He MOr y4ecTb npu paspadoTke.

B cnyyae nposBneHuss nogobHbiXx dakTopoB crieayeT HanTu NHoe
MECTO 3KCcnnyatauuu, rae gaHHble oakTopbl OTCYTCTBYIOT UMN HEe OKa-
3bIBalOT BNMSIHUS Ha paboTy nsgenus.

2.2. Mepbl 6e30nacHOCTH

2.2.1. K pabote c nsgenuem ponyckaertca obcrnyxuBawLmi nepcoHan, mnsy-
YMBLUWI SKCMNyaTaUMOHHYIO JOKYMEHTaUMIO Ha u3genue.

2.2.2. Tpn nogrotoBke M3Aenus K MUCMNONb30BaHWUIO OOIMKHbI cobrnogaTtbes
«lMpaBuna TexHU4ecKon 3KCnnyaTauumn 3MeKTPoyCTaHOBOK noTpebuTe-
nen» n «MexoTpacnesble npasuna no oxpaHe Tpyaa (Mpaesuna 6e30-
MaCcHOCTW) MpU 3KCNnyaTaLmm aNeKTpoyCTaHOBOKY.

2.2.3. MNpwn npoBeaeHumn pabot ¢ TCyY onacHbIMN dhakTopamMm ABMSOTCS:

- NepeMeHHoe HanpshkeHne ¢ OeUCTBYIWUM 3HavyeHnem go 264 B vac-
Toton 50 'y, ncnonb3dyemoe B cocTaBHbIX YacTax TCy;

- AaBrieHune B Tpybonposoae Ao 2,5 Mla;
- Temnepatypa tennoHocutens (tpybonposoga) ao 180 °C.

2.2.4. 3anpewiaeTtca Ucnosib3oBaTb anekTpoMarHutHole P npu gasneHuu B
TpybonpoBoae 6onee 2,5 Mla.

2.2.5. B npouecce paboT no MOHTaxy, NyCKOHanagke WM peMoHTYy Tenso-
CyeTyMKa 3anpeLuaeTcs:

- NPOM3BOAUTb 3aMeHYy COCTaBHbIX YacTeln TennocyeTynka B Tpybonpo-
BOAE A0 MOJSIHOMO CHATUSA AaBfeHuMst Ha y4dacTke TpybonpoBopga, rae
npounsBogaTcs paboTbl;

- MCMONb30BaTb HeWcnpaBHble 3NeKTPopagnuonpmubopbl, SNEKTPOUHCTPY-
MeHTbl NIMBo 6e3 NoaKNIoYEHNS UX KOPYCOB K MarucTpanu 3almMTHOro
3a3emrieHvs (3aHyneHus).
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2.3. [MogroToBKa K MCNonb30BaHUIO

2.3.1.

2.3.2.

MoHTax TCu4 pomkeH MpPOBOAMTLCA B COOTBETCTBUM C JOKYMEHTOM
«Tennocuetunk-pernctpatop «B3JIET TCP-M». UcnonHeHnna TCP-033,
-034. NHcTpykums no moHTaxy» B76.00-00.00-33 UM, a Takke 3 Ha
BXOAsLWME YCTPOUCTBA OpraHmsaumen, MMerLLeNn nNpaBo Ha BbIMOSHE-
HMe aTux paboTt, NMbo NpeacTaBUTENAMN NPEANPUSATUA-UN3FOTOBUTENS.

|_|pl/1 NOAroTOBKE M34ennsa K UCNosib30BaHNIO AOSTHKHO ObITb NMPOBEPEHO!

npaBunbHOCTL ycTaHoBkK NP u MNT B cooTBeTCTBMM C BbIBpaHHbLIM an-
roputmom pabotel TCy. CooTBeTCTBME NpeobpasoBaTensd HOMepy TOu-
KW M3MEPEHUS1 OAHHOro napameTpa MOXXHO MPOBEPUTb MO MOAKMNHYe-
HWIO K COOTBETCTBYHOLLIEMY 3fIEMEHTY KOMMyTaumn Ha nnarte TB. Cxema
nogknoyeHns TCY n pasmMelleHne 3reMeHTOB KOMMyTauuMm Ha nnarte
TB npuBeLeHbl B UHCTPYKLUKM MO MOHTaXYy;

NPaBUIIbHOCTL MOMOXEHUA BeHTUNENn, otcekarowmx MNP (OHM OOMXKHbI
ObITb B MONOXEHUN «OTKPLITOY);

npaBuIbHOCTb ycTaHOBKM [P B COOTBETCTBUM C HaMpaBneHNeM NoToka
TennoHocuTens B TpybonpoBose;

- Hann4yne n CcooTBETCTBUE H8I'IpFI)K€HVII7I NMUTaHUS COCTaBHbLIX 4acTeun

2.3.3

Tpe6yeMbIM TEXHUYECKNM XapaKTepUCTUKaMm,

NoAKMoYeHne AoNONHUTENBbHOro 06opyaoBaHMsa (KoMnbloTepa, Mmogema
W T.0.) B COOTBETCTBUN C BbIOPAHHOW CXEMON.

. Tennoc4yetunk «B3JIET TCP-M» npu nepBomM BKMAOYEHUN UNK Mnocne

ONTNTENbHOIO nepepbiBa B pa60Te rOTOB K 3KCnnyaTtaunm (I'Ipl/l OTCYTCT-
BN OTKA30B N HELUTATHbIX CVITyaLI,I/IIZ B CVICTeMaX) nocne:

- MOJNTHOIo npekpaweHnda aAMHaMn4eCcKkmnx rmgpaBJjiM4ECKUX MpoLieCCoB B

TpybonpoBoae, CBA3aHHbIX C perynmpoBaHMeM NoToka TENSIOHOCUTENs
(paboTbl Ha TpybonpoBOoae CO CNMBOM TEMSIOHOCUTENS, MEpPEKpbITUE
NOTOKa TENNIOHOCUTENS U T.N.);

30-MVHYTHON MNPOMbIBKN 3f1eKTPOMarHUTHbIX P NOTOKOM >XMAaKoCTu
(ans obecneveHns yctonuymBon paboTtbl) u 30-MMHYTHOrO Nporpesa
pacxogoMepoB.
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2.4. NMopsapok paboTbl

241.

24.2.

2.4.3.

24.4.

BBeaeHHbIN B aKkCnfyaTauuio TensocyeTynk pabotaeT HenpepbiBHO B
aBTOMaTU4YECKOM pexunme. CuUmTbiBaHUE TEKYLLMX 3HAYEHUN n3mepsie-
MbIX NapamMeTpoB, a TakkKe COOEPXKMMOro apXmBOB MOXET OCYyLLEeCTB-
narteca nuéo ¢ KK TB, nmbo ¢ nomoLbio NepcoHanbHOro KOMMboTe-
pa no uHTepgency RS-232.

Mepnopg o6paboTkn nameputensHon nHdopmaumm (nepuog obHoOB-
neHus sHavenuin) ans pexumos PABOTA, CEPBUC n HACTPOWMKA
MOXHO YCTaHOBUTb B UHTepBane oT 4 go 3600 c B noameHto YCT / Ha-
KonneHue, BBeAd COOTBETCTBYHLLEE 3HavyeHue Ans napametpa Tobp
BCE€ PEXUMbI C NUT..

BknioueHne nHovkaumm npousBoauTcst nobon kHonkown. ocne Haxa-
TS Ha gucnnee otobpaxaeTcs OKHO MHOMKALMW OCHOBHOIO MEHIO Jn-
60 okHO uHaMkaumn napametpa m1 (B pexume PABOTA npu yctaHoB-
NEeHHOM 3Ha4vyeHun napameTtpa OTo6p. MeHo manoe). [pu Heobxoaun-
MOCTU MOXHO YBENUYUTb (YMEHbBLUNTbL) KOHTPACTHOCTb UHAMKAUUN, He-

CKOMNbKO pa3 HaXkaB KHOMKY @ ( )-
OTKIoYeHne nHanKaumm NpousBoaUTCS:
B pexxumax HACTPOWKA, CEPBUC — npuHyautensHo nocne Bbibopa B

nogmeHio OTKIJ1 nyHkTa BbIKN. gucnnen n nocnegyowero Haxartus

KHOMKU a

B pexume PABOTA — aBTomaTtmyeckm 4yepe3 60 c nocne OKOH4YaHus
MaHuNynsuMmM ¢ KHomkamu nvbo NpUHYAWTENbHO Kak B pexumax
HACTPOWKA, CEPBUC.

B Tennocyetunke B pexumax CEPBUC nnm HACTPOWKA ans koHTpo-
nupyemoro TpybonpoBoaa MOXHO 3afaTb apxXMBUpoBaHue NMbo Macchl
() nM6o obbema (M%) TennoHocuTens. [ns yero B MeHo YCT / Pacxon
napameTtpy B apxuBe pacxoa 1(2,3) yctaHaBnuBaeTcsi COOTBETCTBEH-
HO 3Ha4eHne macca nnmbo o6beM.

NMPUMEYAHUE. B npouecce akcnnyatauun TCY BMA 3a4aHHOMoO
apxmBMpyemoro napameTtpa (Macca unum obbem) U3MEHATb HE PEKO-
MEeHOYeTCH, TaK Kak Mocne BbIMNOMHEHMS OAaHHOW onepaumn Ons Bcex
paHee 3aMKCMPOBAHHbBIX apXUBHbIX YMCMOBbIX 3Ha4YeHun byayT nHau-
LMpOBaTbCA HaMMEHOBaHMEe NapameTpa U eauHuua U3MEPEHUs, COOoT-
BETCTBYIOLLME BHOBb 3ajaHHOMY BMAy napameTpa apxvmBupoBaHus. To
€CTb YMCMOBblE 3HaYeHMWs!, 3aPMKCMPOBaAHHbBIE B apxuBax Ans npexae
3a[laHHOro napameTpa, OCTaHyTCS HEU3MEHHbIMMU.

B03MOXHO M3MEHEHNE eanHNL, UBMEPEHUS MHANLMPYEMbIX TEKYLLUX U
apXMBHbIX 3HAYE€HU TENMOBOWM MOLLHOCTM W KONM4ecTBa TenmoTbl C
nomouibio napametpa EauHuubl Tenna B nogmeHio UH®. lNpu ycTa-
HOBMIEHHOM 3HadeHun [k napameTpa EauHuubl Tenna Ha gucnnee
YKKW 3HauyeHus TennoBon MOLLHOCTM M KONUYECTBa TENNOTbI OyayT MH-
anumpoBaTtbhes ¢ eauHuuammn namepenmns Nhx/y v FNIx, a 3HavyeHun Kan
— ¢ egmHMuamun namepenus Nkan/u u MNkan.
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2.4.5.

B cnyyae nponagaHus BHewwHero nutaHua TCY nepexoauT Ha nuTaHue
OT akkymyndatopa. B aTom cnyvyae He pekomeHayeTcs:

- 3agaBaTb 3Ha4yeHue nepuopa 0opaboTkM N3MepuUTeENbHON MHpopMaLMK

meHee 360 c B meHo YCT / HakonneHune / ToGp Bce peXuUMbl C NUT.;

- YyCTaHaBIIMBaTb aKTUBHbIN pexXnm p860TbI NMMYJIbCHbIX BXOO0B;

- yacTo nonb3oBaTbcs Hankaunen XKU;

2.4.6.

2.4.7.

2.4.8.

yacTto obpawaTbca kK TB no nHrepdency RS-232 (Hanpumep, ncnonb-
3oBaHne TB B ceTn npubopos).

BHUMAHUE! Bo wunsbexaHne O6bICTpOro paspsiga akkymynaropa
TENMnOBbIMUCINTENS HEe [JOonyckaeTcss Wucnonb3oBaHWe uHTepdenca
RS-232 npn ycraHoBneHHOM 3Ha4yeHUM ABYHanp. napameTpa YnpasB-
neHwue.

Kpome TOro, cnegyert yyecTb, 4To aKkcnnyataums TB npu temnepa-
Typax, OGnU3KMX K rPaHU4YHbIM 3HayYeHusAM [OMNyCTUMOro AuanasoHa,
TaKXe yBernmynBaeT CKOPOCTb pa3psiia akkymyrnstopa.

Mpu BbINONHEHUN TpeboBaHMM M pekoMeHAauuh PyKOBOACTBA MO
aKcnnyaTaumMm MNOMHOCTLI0 3apsPKEHHbIN akkymynaTop obecnedvvsaeT
nogaepxxaHne pabotocnocobHocTn TB npu OTCYyTCTBUM BHELUHEro nn-
TaHuA B TedyeHne 14 gHen. Nocne BOCCTAHOBMEHUSA BHELLUHErO NUTaHUSA
aKKyMyrsiTOp HayMHaeT noasapsaxaTtbes. JnuTtenbHOCTb NOSTHOro 3aps-
Aa akkymyrnsTopa cocTtaBnseT He bornee 4 yacos.

OaHUM M3 NPU3HAKOB CHWXXEHUA 3apsifa akkymynatopa 4O YPOBHS, KO-
roa TB npekpaTuT pyHKLMOHMPOBaAHWE, SBISETCA HeYyCTOMYMBas UHOK-
Kauuns cumBonoB Ha akpaHe YKKW (n3obpakeHne ncyesaet n BHOBb MNO-
asnsaetca). [locne nosiBNeHus ykasaHHOro addpekra TennoBblYUCU-
Tenb MOXET NpoAo/mkaTb paboTy eLle OKOMo cemMu aHeNn (Npu ycnosuu,
41O He ucnonb3dyetca XKW un uHtepcenc RS-232, a TB Haxoautcsa B
pexume PABOTA).

lNocne BoccTaHoBNEHUS nuTaHus TB 1 BknoueHus amcnnesi TennoBbl-
YUCIIUTENSI BO3MOXHA MHOMKALUSA OOQHOrO UMM HECKOJTbKUX COOOLLIEHUN.
CopepxaHue coobuieHnin 1 NopsiAoK AeWCTBUIK NMonb3oBaTensd npu nx
nossneHun npueeneH B [NpunoxeHuax O v E.

[MepepblB B aneKTpONUTaHUM TENMOBbIMMCANTENSA (B CNyyae MOSIHOro
paspsga akkymynsitopa) He nNpuBOAMT K OOHYNEHWI0 HaKOMMEHHbIX K
MOMEHTY nponagaHusa nutaHua 3HadeHnn m1 (2,3), W1 (2,...,6), THap,
Tnp, V1 (2,3), vHanuupyembix B MmeHto U3M. HakonneHHble 3HayeHus
napameTpoB COXPaHSATCS, a Nocre BOCCTAHOBMEHUS NMUTaHUS — NPO-
[AOMKalT HapalmBaThCs.

He pekomeHayeTcsi MCNonb3oBaTh apXUBHbIE AaHHbIE ANS OTYETOB
3a AHW OTCYTCTBUS 3reKTponuTaHus npubopa.
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2.5. Bo3MOXHble HeMcnpaBHOCTH

B npouecce @yHKUMOHMPOBaAHMS TennocyeTyMka npou3BoaMTCA
anarHoctmposaHue coctosHma TB, MNP n MT.

Bo3MoxHble BUOblI HEMCNPABHOCTEN, BUA WUHAWKALMW NpU UX BO3-
HUKHOBEHUWN U MOPSIAOK MX YCTpaHEeHUs npuBedeHbl B Yactu |l pykoso-

ACTBa MO 3KchnyatauuuM Ha  TennoBblYUCIUTENb  UCMONHEHUSA
TCPB-034.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1. BBeeHHbIN B 3KChnyaTaumio TenrocHeTYMK peKkoMeHayeTcs noasep-

3.2.

3.3.

raTb NEpPMOaNYECKOMY OCMOTPY C LieNbl0 KOHTPOSS:

- paboTtocnocobHocTn TCy;
- HaNMYKUsA HaNPSPKEHUS MUTaHWUS;
- cobniogeHna ycnosui akcnnyatauum TCY M ero coCTaBHbIX YacTemn

(MNP, IT);

- HAOEXHOCTU 3NEKTPUYECKNX N MEXAHNYECKUX COEANHEHUM;
- NPaBUNbHOCTN NOMOXEHNA 3aaBMKeEK, barnacHbIX NuHUN NP;
- OTCYTCTBUS NOBPEXAEHN COCTaBHbIX YacTen TCu.

BHUMAHUE! lNMpu oTcyTCTBUU BHELUHEro 3fIEKTPONUTAHUA Te-
nnoBblYUCNUTENA B TeyeHue 6 mecsiueB Heo6xoaAMMO nopatb Ha
ero Bxop HanpsbkeHue =24 B ¢ uenbio noasapsaakm BCTPOEHHOro
akkymynstopa (n.1.2.4).

MeproanYHOCTE OCMOTpa 3aBUCUT OT YCIOBWUI 3KCNyaTauuun, HO
He JOoSKHa ObITb peXxe OAHOro pasa B ABe Heaenu.

HecobntogeHne ycnosun akcnnyatauum TCY B cootBeTcTBMM € N.1.2.3
NN BHELUHWE NMOBPEXOeHUA CocTaBHbIX Yyacten TCY MOryT npmBecTu K
OoTKasdy npmbopa unu npeBbILLEHUIO JOMYCTUMOrO YPOBHS MOrPELIHOCTU
N3MepeHni.

BHellHVe noBpeXaeHUst Takke MOryT MPUBECTU K MNPEBbLILLEHUIO
[A0NYCTUMOIO YPOBHS! MOrPELLHOCTM M3MepeHuit. Mpu nosiBNeHnn BHeLL-
HUX NOBPEXOEHUA U3Oenus unu kabens nutTaHus, cBs3u HeobXoanmo
06paTUTLCA B CEPBUCHBIN LIEHTP UMW pPerMoHansHoe npeacTaBuTenbCT-
BO ANsi onpeaeneHnst BO3MOXHOCTU ero AanbHelLen aKkecnnyaTaumm.

PaboTtocnocobHocTb npubopa onpeaensieTcss No CoaepXXaHuto MH-
Avkaumm Ha gucnnee TB. Bo3MOXHble HEUCNPABHOCTU, NHANLMPYEMbIE
TCu, ykasaHbl B yactu |l pykoBoacTtea no akcnnyataumm TB mncnonHe-
Hua TCPB-034.

B TCu B Koge cocTosiHuA ocyulectensgeTcsa Takke nHamkauma HC. MNoa
HewTaTHON cuTyaumen (HewTaTHbIM PEXMMOM TEMnSIOCUCTEMbI) MOHU-
MaeTca CcuTyauusi, Npu KOTOPOW OBOHapyXMBaeTCA HeCOOTBETCTBME
3HaYeHUN N3MepPSIEMbIX NapamMeTpPOB HOPMAarbHOMY PEXMUMY (PyHKLMO-
HUpPOBaHWNA TensiocucTemMsl. NMpu 3ToM Bpems paboTbl B HELUTATHOWN CU-
Tyauumn gobasnseTca ko BpemeHu gaHHoro suga HC.

3.4. B npouecce akcnnyatauum TCy He pexe ogHoro pasa B rog Heobxogu-

MO MpPOBOAUTb MPOMUNAKTUYECKMA OCMOTP BHYTPEHHErO KaHana npe-
obpasoBatens pacxoda Ha Hanuume 3arpsA3HEeHUn U/UnuM OTIIOXEHWUN.
[onyckaeTca Hanuymne nerkoro pbhkeBaToro HaneTta, KOTopbIn Npu Npo-
BeAEHUM NPOUNAKTUKMA OOSMKEH CHMMATbCA C MOMOLLbIO YMCTON MSr-
KON BETOLLUWN, CMOYEHHOW B BOJeE.

Mpy HanNUuMKn 3arpA3HEHUIN U OTIIOXKEHUN OPYroro BMaa Uin ux cy-
LLIeCTBEHHOW TONLWMHBbI HEOBXOAMMO NPOU3BECTN OYUCTKY MOBEPXHOCTU
[P n oTnpasuTb Npnbop Ha BHEOYEpPEeHYIO NOBEPKY.
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Hanuune 3arpsasHeHUr Ha NOBEPXHOCTU, KOHTAKTUpYHOLen C Ter-
noHocutenem, cengeTensCcTByeT O HeyJOBNEeTBOPUTENBHOM COCTOSIHUN
CUCTEMbI TENNOCHABXEHMS.

3.5.Mpu MoHTaxe n gemoHTaxe anemeHToB TCY HeobxoOuMO pPyKOBO-
OCTBOBATbCA  AOKYMEHTOM  «Tennocyetyuk-pernctpatop «B3JIET
TCP-M». WcnonHeHusa TCP-033, -034. WVHCTpyKUMA NO MOHTaxy»
B76.00-00.00-33 M, a Takke O[] Ha cocTaBHbIe YacTW.

3.6. OtnpaBka npubopa Ans NpPoBeAeHUsi NOBEPKM NMOO peMOHTa AO0SIKHa
npon3BoaMTLCA C nacnoptoM npubopa. B conpoBoauTenbHbIX OOKY-
MeHTax HeobXOAMMO YKa3blBaTb MOYTOBblE PEKBU3UTLI, TenedoH u
hakc oTnpaBuTens, a Takke cnocod n agpec obpatHon goctasku. MNpwn
OTNpaBKe M3rOTOBUTEN0 HAa PEMOHT COCTaBHOM YacTu, BXOASLEN B
komnnekt TCY, HeobxoaMMO ykasbiBaTb 3aBOACKOM HOMEp TensocyeT-
4uKa.

BHUMAHUE! OtnpaBka B NOBEPKY UMM PEMOHT TennocYeTYmnKa
C aKKyMYJIITOPOM, UMEKLWUM BHELHUA pa3beM, AO0SIKHa Npous-
BOAUTBLCA TOJILKO NOCIe ero OTKMNHYEeHUA OT nnaTtbl TeNNOBbIYUC-
nutens (puc.A.2).
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4. YIMTAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. TennocyeTymKk YynakoBblBaeTCA B WHOMBUAYaANbHYH Tapy KaTeropuu
KY-2 no TOCT 23170 (SWwmK 13 roppmpoBaHHOro KapToHa).

MpucoeamHUTenbHas apmaTtypa MocTaBnsieTcs B OTAENbHOW Tape
pOCChINbi0 UK B cbope Ha OauH UM HECKONbKO KOMMNekToB TCu.

4.2. TCY OOmMKEH XpaHUTBLCSA B YNaKoOBKE M3rOTOBUTENS B CyXOM OTaninBae-
MOM MOMELLEHUN B COOTBETCTBMM C YCNOBUAMMU XpaHeHus 1 cornacHo
FOCT 15150. B nomeweHnn ans XpaHeHUst He OOMKHO ObiTb TOKOMpPO-
BOASALLEN MbINK, NAPOB KUCIOT, LWEeNoYen, a Takke rasoB, Bbi3bIBaKOLNX
KOPPO3M1IO 1 paspyLUaloLLnX N30NALMIO.

BHUMAHUE! He pexe 1 pa3a B 6 mecsiueB Heo6xoaumMo npo-
M3BOAUTb NoA3apsAKy BCTPOEHHOro akkymynsitopa (n.1.2.4) c
BHYTPEHHUM nogknioyeHunem kK nnarte TB (puc.A.3).

4.3. TennocyeTuymKk MOXeT TPaHCMOPTUPOBATLCA aBTOMOOUITbHbLIM, PEYHbIM,
Xenes3HoAOPOXHbIM N aBUALNOHHLIM TPAHCMNOPTOM (KpOMe HerepMmeTu-
3MpPOBaHHbLIX OTCEKOB) NpY COBNIOAEHNN CREQYIOLNX YCIOBUN:

- TPAHCNOPTMPOBKA OCYLLECTBMSETCA B 3aBOACKOM Tape;

- OTCYTCTBYET NpSAMOE BO34ENCTBME BNarwy;

- TemnepaTtypa He BbIXoauT 3a npegensl ot muHyc 30 go 50 °C;
- BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype o 35 °C;

- Bubpauma B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unu
yckopeHvem o 49 m/c?;

- yaapbl CO 3Ha4YEHWEM NUKOBOro ycKopeHus o 98 m/c?;

- YNOXEHHbIE B TPaHCMopTe U3genusa 3akpenneHbl Bo nsbexaHve nage-
HUA N coyoapeHun.

BHUMAHUE! XpaHeHue u TpaHCNOpTMpOBaHUE TensiocyeTymnka
C aKKyMyJiiTOPOM, UMEHLMM BHELUHUXA pa3beM, AOJIKHA MPouU3s-
BOAUTBLCA TOJILKO MOCKIe ero OTKMYeHUA OT nnaTbl TennoBbIYUC-
nutensa (puc.A.2).
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5. METOOUKA NMOBEPKH

Tennocyetunk «B3JIET TCP-M» npoxoguT nepBuYHYIO MOBEPKY
npv BbiNyCKe M3 NPOU3BOACTBA WM MOCIe PEMOHTa, Nepuogmyeckne — B
npouecce akcnnyataumn. NoBepka NpoBOAUTCS B COOTBETCTBUM C Ha-

crosulen metoaukon, yreepxageHHon N CU orryrt BHUUP.
Me>xnoBepo4yHbIN MHTepBan — 4 roaa.

5.1. Onepauuu noBepkun

5.1.1. MNMpn npoBeaeHnn NOBEPKN AOSMKHbI OblTb BbINOSIHEHbI ONepauun, yka-

3aHHble B Tabn.5.

Ta6bnuua 5
MMyHKT OnepaLmun, npoBoaMUMbIE NpU
HanmeHoBaHne onepau,MPl OOKYMEeHTa AJaHHOM BUOE NMOBEPKN
Nno NnoBeEpkKe nepBmnyHasa nepuoanyeckasn
1. BHewHuin ocmoTp 5.7.1 + +
2. Onpo6oBaHwne 5.7.2 + +
3. Onpegenexne norpewwHoctn TCY npu ms-
MepeHun obbema (Macchbl) U cpegHero
obbemMHoro (MaccoBoro) pacxoga 5.7.3 + +
4. OnpegeneHuve norpewwHocTn TCY npu ns-
MepeHun TemnepaTypsbl 5.74 + +
5. Onpepenexne norpelwHoct TCY npu ms-
MepEHNN KonmyecTBa TenIoBON 3Heprnm 5.7.5 + +
1 TENSOBOW MOLLHOCTM

5.1.2

5.1.3.

5.1.4.

5.1.5.

. MNoBepka TCY MOXET BbINONHATLCA METOAOM HEMNOCPEACTBEHHOIO CIn-

YeHnss U/unu UMUTaUMOHHbIMK crnocobamu. [onyckaeTcsi NPOBOAMUTL
nosepky TCY NOSNEMEHTHO.

[MoBepka wuamMepuTenbHbIX NpeobpasoBaTenen, BXOAALWMX B COCTaB
TCuY n 3aperncTpmpoBaHHbIX B [0Cy4apCTBEHHOM peecTpe CpeacTB U3-
MEPEHUN, MOXET BbINOSTHATLCA B CPOKM M MO METOAMKaM, yCTaHOBMNEH-
HbIM B HOPMAaTUBHO-TEXHUYECKOW OOKYMEeHTauum Ha 3T npeobpasosa-
Tenwu.

Mo cornacosaHuio ¢ opraHamu PocctaHgapTa noBepka MOXeT MpoBo-
AWUTbCA MO COKpallleHHoN nporpamme. Mpu 3TOM NOrpeLlHoCTb n3Mepe-
HUSI OTAENbHBLIX NapamMeTPOB MOXET He onpeaenaTbCs.

HonyckaeTtca noBepsaTb TCY (kaHanbl M3MepeHust oTAernbHbIX napa-
METPOB) HE B MOSTHOM AMana3oHe NacrnopTHbIX 3HAYEHMI NapamMeTpoB,
a B 3KCnslyaTaumoHHOM auanasoHe (B T.4. B cooTBeTCTBUM C «[1paBu-
namu yyeTta TENNOBOW 3HEPTUM U TEMMOHOCUTENS») U TOMbKO MO UC-
nonb3yeMbIM KaHarnam BbiBoga MHopmaumm.
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5.2. CpeacTtBa noBepKu

5.2.1.Tlpn npoBegeHUM MOBEPKM MPUMEHSIETCS creaylollee noBepoYHOe
obopygoBaHue:

1) cpencTBa U3aMepeHusi U KOHTPONA:

- YCTaHOBKa MOBEpPOYHAsA ANdA MOBEPKM METOAOM M3MepeHnsa obbema,
pacxoga MnM maccbl C npegenamm OTHOCUTENbHOW MOTPELUHOCTU He
6onee 1/3 npegena gonyckaeMon OTHOCUTENBbHON MOrPeLHOCTU nu3me-
peHus NoBepsieMoro npeobpasoBaTensi pacxoaa;

- marasuH conpotmenenun P 4831, TOCT 23737, npegensl Aonyckaemo-
ro oTKNoHeHus conpoTtusnenms +0,022 %;

- TepmomeTpbl FOCT 13646: ananasoH ot 0 go 100 °C, abcontoTHasa no-
rpewHocTb He 6onee + 0,02°C; gnanasoH ot 100 go 200 °C, abcontoT-
Has norpeLuHocTb He 6onee + 0,1 °C;

- KOMMaKTHbIA TemnepaTypHbIn KanubpaTtop TC-180, gnana3oH OT MUHYC
40 po 180°C, oTHOCUTENbHAsA MOrPELIHOCTb BOCMNPOM3BEAEHUS TeMMe-
paTypbl + 0,06 %;

- BonbTmMeTp B7-43 Tr2.710.026 TO, ananasoH ot 10 mkB go 1000 B, oT-
HocuTenbHasa norpewwHocTb + 0,2 %;

- komnnekc nosepoyHbin «B3JNET KIMA» TY 4213-064-44327050-01
(B64.00-00.00 TY);

- yactotomep Y3-64 [JIN 2.721.066 TY, gnanasoH ot 0 go 150 Ml'yu, oT-
HocuTenbHas norpelHocTb + 0,01 %;

- UCTOYHMK NUTaHUS nocTtosiHHoro toka Bb5-49, gmanasodn ot 0,001 po
1 A, HecTtabunbHocTb + 0,005 %;

- kanubpartop gaesnenna PM110PIC, gnanasoH ot 0 go 2,0 Mla, oTHoCK-
TenbHas norpeLluHocTb BocnponsseneHna gasnenus + 0,05 %;

2) BcriomoraTternbHble YCTPOWCTBa:

- Tepmoctatbl no [OCT 6709, 3anofHeHHble BOAOM UM  nonnme-
TuncunokcaHosom xuagkoctbto no [OCT 13032, HecTabunbHOCTb
TemnepaTypbl B paboyeil kamepe He Gonee 3-107° K;

- reHepaTtop umnynecos [5-88 B3.264.117 TY, yactota oTr 1 Iy go
1 Mlu;

- ocumnnorpacg C1-96 2.044.011 TY;
- IBM- coBmecTumbin MNK.

5.2.2. lonyckaetca npumeHeHne apyroro obopyaoBaHusi, npubopoB M yCT-
POWCTB, XapaKTEPUCTUKN KOTOPbIX HE YCTYNatT XxapakTrepuctukam obo-
pygoBaHuna 1 Nnpubopos, npueeneHHbIX B N.5.2.1. Mpu otcyTtctBumn 060-
pyooBaHNA M NpubopoB C XapaKTepuUCTUKaMu, He yCTynarwwmMMn yka-
3aHHbIM, NO COrfnacoBaHUIO C NpegctasuTenemM opraHa PoccraHgapTa,
BbINOJSTHAIOLLErO MOBEPKY, OONYyCKaeTcs npumeHeHne obopynoBaHUA u
NpubopoB C xapakTepucTUkamun, 4OCTaTOMHbIMWU AN NOMyYeHnsa 4OCTo-
BEPHOro pesyrnbTaTa NnoBepKu.
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5.2.3. Bce cpeactBa u3mMepeHus U KOHTPONSA AOSMKHbl OblTb NOBEPEHbI U
MMeTb OENCTBYOLME CBUAETENbCTBA UM OTMETKN O NOBEPKE.

5.3. TpeboBaHuA Kk kBanudunkauum nosepurtenen

K npoBeaeHnio namepeHun npym noBepke n obpaboTtke pesynbTaToB
N3MepeHnn AonyckarTCca Nuua, aTTeCToBaHHbIE B Ka4yecTBe noBepuTe-
nemn, N3yumBLLME IKCMNIyaTaUMOHHYH OOKYMeHTaumio Ha TCY u cpeacr-
Ba MOBEPKW, MMEILLME OMbIT NOBEPKM CPEACTB M3MEPEHUI pacxoaa,
obbema XMAKOCTU N NpUBOPOB yyeTa Tenna, a Takke npowealmne nH-
CTPYKTaX Mo TexHuke 6e30nacHOCTM B yCTaHOBIEHHOM NopsiaKe.

5.4. TpeboBaHus 6e3onacHoOCTH

5.4.1. MNpun npoBegeHnUn NOBEPKM AOSMKHbI cobniogaTbcsa TpeboBaHus Ges3o-
NMacHOCTN B COOTBETCTBUMU C «[1paBunamm TeXHUYECKOW 3KcrnyaTaumm
3NEeKTPOYCTaHOBOK MnoTpebutenen» n «MexoTpacneBbiMi npaBunamm
no oxpaHe Tpyaa (Mpasvnammn 6e3onacHOCT) NpU AKCnnyaTauun anekx-
TPOYCTaHOBOKY.

5.4.2.Tlpn paboTte c usmeputenbHbiMKM nNpubopamm n BCNOMOraTenbHbIM
obopyaoBaHMeM [JoOrmkHbl cobniogatbes TpeboBaHus 6Ges3onacHocTw,
OrOBOPEHHbLIE B COOTBETCTBYHOLLUMX TEXHUYECKMX OMUCAHUAX N PYKOBO-
ACTBax Nno aKcnnyatauum.

5.5. YcnoBus noBepku
Mpn npoBegeHMM NOBEPKM OOMKHbI coObnogaTecsa cnegyoLwimne yc-
noswus:
- Temnepartypa okpyxatowiero so3gyxa ot 15 go 40 °C;
- Temnepartypa noBepo4vHom xuakoctn ot 5 go 90 °C;
- OTHOCUTENbHAaA BNaxxHocTb Bo3ayxa ot 30 go 80 %;
- aTMochepHoe gasneHue ot 86,0 go 106,7 klla;

- BHELUHNE 3NEKTPUYECKME U MarHUTHbIE NONS1 HAaNPSXXEHHOCTbIO He 60-
nee 40 A/wm;

- npu nuTaHum TCY OT CeTn NepemMeHHOro Toka:
- HanpsbkeHue nutanus ot 187 oo 242 B;
- yacToTa nuTatwen cetn ot 49 go 51 Iy,

NMPUMEYAHUE. [donyckaeTca BbINOMHEHWE MOBEPKU B paboumx
YyCNOBMSIX 3KCNIyaTaumm TennocyeTymka npm cobntogeHnmn tpebosannn
K yCNOBUAM 3KCnsiyaTaumm NnoBePOYHOro o6opynoBaHus.

5.6. MogroTtoBka K noBepke
5.6.1. lNepen npoBeaeHNeEM NOBEPKM AOSMKHbI OblTb BbIMOMHEHbI Crieayowme
noaroToBUTENbHLIE PaboThl:

- MpoBepKa Hanuuns noBepoYHoro obopyaoBaHWA B COOTBETCTBUU C
Nn.5.2 HaACTOSLLEro pykoBoACTBa;

- MpoBepKa HanuMuus OEeNCTBYIOLMX CBMOETENbCTB UM OTMETOK O Mo-
BEepPKe CPEACTB U3MEPEHMS N KOHTPOSS;
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- MpoBepKa Hanuyusi nacnopta ¢ OTMETKOM OTAena TEXHUYECKOro KOH-
Tpons dupmbl «B3JIET» Ha noBepsembin TCY M TOBApHOro 3Haka
dupmbl «B3JIET» Ha aTukeTke TCuy;

- NpoBepka cobnoaeHns ycrnosun n.5.5.

5.6.2. lNepen npoBegeHNeM NOBEPKN OOSMKHA ObITb NPOBEAEHA NOArOTOBKA K
paboTe kaxaoro npubopa, BXoaswero B COCTaB NOBEPOYHOro obopy-
AO0BaHUs, B COOTBETCTBMM C €r0 MHCTPYKLUMEN MO IKCNyaTaumm.

5.6.3. lNepepn npoBegeHnem NoOBepKN OOMKHa ObiTb cobpaHa COOTBETCTBYHO-
Wwas nosepoyHas cxema. [Mpu npoBedeHWM NOBEPKM METOLOM Heno-
CPEACTBEHHOIO CnnMyeHnss cobupaeTcss cxema B COOTBETCTBUM C
puc.l".1. Npn npoBegeHNN NOBEPKM MMUTALMOHHBIM cnocobom cobupa-
eTCs cxema B COOTBETCTBUK C puc.l.2.

Mpn vmuTaumoHHon nosepke TCY marasuvH conpotmBneHun (R)
nmutmpyet MNT, reHepaTop nmnynecos ('N) — MP.
NMPNMEYAHUA.

1. MNpn noBepke M3MepUTENbHbLIX KaHanoB AOMyckaeTcs BMECTO MepBuY-
HbIX MpeobpasoBaTenen noAkmnyaTb COOTBETCTBYHOLLME UMUTATOPbI
unu BeoanTb B TCY 3Ha4yeHUst napamMeTpoB TEMNNOHOCUTENS NporpaMmm-
HbIM CNOcoboM.

2. [NoBepky AonyckaeTcs BbINOSIHATL MOKaHaNbLHO.

3. [NoBepka MOXeT BbLINONHATLCA B pPeXMME HaACTPOMKM n nosepkn TCu.
Kananbl namepexns n yHkunmn TCu, He cBA3aHHbIE C NOBEPAEMbIM Ka-
Hanom (nosepsieMon PYHKLMEN), MOTYT OTKITHOHaTLCS.

4. MNoBepka namepuTenbHbIX NpeobpasoBaTenen u3 coctaBa TensocyeT-
yuka ([P, MT), npoweawmnx NoBepKy y NPon3BoauUTENS, MOXET He Bbl-
NONMHATLCS.

5.7. NpoBeaeHne noBepKu

5.7.1. BHeLwwHUn ocMoTp

Mpwn NpoBeAEHUN BHELLIHErO OCMOTpa AOJMKHO OblTb YCTAHOBMNEHO
COOTBETCTBME BHeLLHero Buaa TCY crneaylowmm TpeboBaHusaM:

- Ha COCTaBHble YaCcTu TennocyeTymka AOIKHbl ObiTb HaHeCeHbl 3aBO-
OCKne Homepa,

- KOMMNIEKTHOCTb TEMMocYeTUYMNKa AOIMKHA COOTBETCTBOBATb YKa3aHHOW B
nacropre;

- Ha (PyHKUMOHanNbHbIX 6510Kax He AOIMKHO ObITb MEXaHUYECKNX NOBPEX-
AEHUN 1 OedeKTOB MOKPbLITUN, NPENATCTBYIOWMNX YTEHUIO Haanucen u
CHSITUIO OTCYETOB NO UHAMKATOPY.

TCu, 3abpakoBaHHbIN NPX BHELLHEM OCMOTPE, K MOBEPKE HE AOoMnycC-
KaeTcs.

Mo pesynbTatam ocMoOTpa AenaeTcsa OTMeTKa O COOTBETCTBUM B
npotokone (Mpunoxexwne IN).

5.7.2. OnpoboBaHune
5.7.2.1. OnpoboBaHne gonyckaeTcs NpPOBOAUTb B OTCYTCTBUW NpencTaBUTENS
opraHa PocctaHgapra.
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OnpoboBaHue gonyckaeTcs NPOBOAUTb NOKaHANBHO.

Mpu onpo6oBaHMKN NPOBEPSIETCA HANMYME MHONKALUN N3MEPSIEMbIX
N KOHTPONMpPYEeMbIX NapaMeTpoB, KOMMYHUKALMOHHOW CBS3N C Nepco-
HanbHbIM KOMMNbLIOTEPOM, CUFHANOB Ha BbIXO4aX.

Mpn nogade Ha uameputenbHble KaHanbl TCY BO3gencTBUN, CO-
OTBETCTBYIOLUNX U3MeEpSeMbiM napamMeTpam, AOSMKHbl U3MEHSATLCA CO-
oTBeTCTBYlOLWME NokasdaHnsa TCY, B TOM 4yucrie 3Ha4YeHUa CUrHasnoB Ha
MHPOPMALIMOHHBIX BbIXOAAX.

NMPUMEYAHWE. lMNpu onpobosaHnn TCy npoBepka nNpouM3BoaMTCS
No UMEKLLIMMCA NHPOPMALIMOHHBIM BbIXOAAM.

Mo pe3ynbTatam onpoboBaHNA genaeTcs OTMeTKa O COOTBETCTBUM
B npoTtokone (MpunoxeHue IN).

5.7.3. Onpegenexne norpewHoctn TCY npu namepeHnn obvema (Macchl) u
cpeaHero o6beMHoro (MaccoBoro) pacxoga

5.7.3.1. OnpegeneHne oTHOCUTENBLHOM norpewHocTn TCY npu namepeHnn obb-
ema (Macchbl) 1 cpeaHero 06beMHOro (MaccoBoro) pacxoga TensIoHOCU-
Tenst METOA0M HENOCPELCTBEHHOMO CINYEHUS.

Onpepenexve norpewtHocT TCY BbINOMHAETCA NpU TpeX 3HAYEHU-
ax pacxoga: 1,1-Quaum, 0,2:Quans, 0,5 Quave NMMOO B COOTBETCTBUN C Me-
TOAMKOWM NMOBEpKM Ha npeobpasoBaTtenb pacxoda, BXOAALLMA B COCTaB
TCuy. Pacxopn yctaHasnueaeTtcs ¢ gornyckoMm = 10 %. BeinonHsaetca no
OLIHOMY U3MEPEHUIO NPW KaXXOOM 3Ha4YeHUn pacxona.

MuHUManbHO HEOBXOANMMOE KONMYECTBO XNOKOCTU, NPOMYyCKaeMown
yepe3 1P npn ogHOM M3MepeHUn, onpeaensieTcss TEXHUYECKMMU Xa-
paKTEPUCTMKaMMN NOBEPOYHON YCTAHOBKM N SOSMKHO ObITb Taknm, 4YTObbI
NPy CHATUKM NoKasaHuh C UMNYNbCHOro Bbixoga TC 6biNo nogcyntTaHo
He meHee 500 nmnynbcoB. PekomeHayemoe MUHMMarnbHOe BpeMs Nnpo-
nycka xuakoctn depes NP npy ogHOM M3MEpeHUn AOMMKHO ObiTb He
meHee 300 cex.

Mpn noBepke MeTOAOM M3MEPEHUSI oObemMa B KadecTBe AeNCTBU-
TENbHOro 3Ha4YeHWs1 CNONb3yeTCcs 3HadYeHne obbema xnakoctun Vo, Ha-
BGpaHHOro B Mepy BMECTMMOCTM MOBEPOYHON YyCTAHOBKW. [encTButenb-
Hoe 3HaueHue pacxoaa Qvo [M*/4] onpegensieTcst no hopmyne:

VO
T (5.1)

n

Qvo =

roe Qo — 3Ha4YeHne 3TaroHHOro pacxoaa, M3/y;
Vo — 3Ha4yeHne obbema, n3MepeHHOE NOBEPOYHOM YCTAaHOBKOM, M3;
T, — BpeMS NU3SMepeHus, u.

[ns onpegeneHust 3Ha4eHNs Macchbl XXUAKOCTU NPU NOBEPKE METO-
AOM u3MepeHusi obbema Unu pacxoga MCNosb3yTCA 3HAa4YeHNe TeM-
nepatypbl (90+10) °C, 3agaHHOE C NOMOLLbI KannbpaTtopos, nMuTa-
TOPOB UM NporpaMmHO, M 3HadveHue gasnenus (1,6+0,16) MlMa, 3a-
AaHHOe MporpaMMHO. Ha OoCHOBaHWWM 3TUX 3HA4YeHUK TemnepaTypbl U
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AaBrieHns no OokyMeHTy «Bopa. YgenbHbin 06bem M aHTanbnus npu
TemnepaTtypax 0...1000 °C n gasnenusax 0,001...1000 MlMa. Tabnuubl
CCL IrcCcCpi 98-2000» onpepensieTcst NNOTHOCTb MOBEPOYHON XKNAKO-
ctn. Macca npowegwen vepes [P xngkoctn onpegensetcs no dop-
myne:

Mo =V -p., (5.2)

roe Mmoe— AeUCTBUTENbHOE 3HAYEeHNe MaccChbl XUOKOCTU, KT,
p — MNOTHOCTb XUAKOCTK, Kr/ M°.

HenctButenbHoe 3HavyeHne cpeaHero MaccoBoro pacxoga Qmo on-
pegendeTcsa no gopmyne:

My
=—. 5.3
QmO Ty. ( )

Mpy noBepke METOAOM M3MEPEHMS pacxoda AeNCTBUTENbHOE 3Ha-
YyeHne obbema Vo onpeaensieTcs pacyeTHbIM NyTem:

Vo = QVOCp Ty, (5.4)

rae Quocp — CcpeaHee 3a nHTepsan He MeHee 300 cek 3HaveHue pacxo-
Na, U3MEPEHHOE 3TamNOHHLIM PaCcXof0OMEPOM, M/u.

ﬂ,eﬁCTBMTeﬂbHOG 3Ha4YeHne MaccCbl Mg ornpeaendeTcd rno cbopmyne
(5.2).

[encrtentenbHoOe 3Ha4YeHne maccoBoro pacxoga Qmo onpegensieT-
csa no opmyne (5.3).

Mpn noBepke MeTOAOM U3MepPEHUa Macchl Ans onpeaeneHnsa aen-
CTBUTENBHOrO 3HAYEHUS MacChbl XMOKOCTU My, npoweaen Yepes [P,
Nonb3ykTCA NoKasaHMsMM BecoBoro yctponctea. O6bem Vo npy aTOM
onpegensetca no gopmyne:

v, = Mo (5.5)
p

lMepen Hayanom NOBEPKM Ha MOBEPOYHOW YCTaHOBKE C BECOBbIM
YCTPOWNCTBOM HeOoB6Xo4MMO OnpenerniMtb no KOHTPOSIbHOMY MaHOMETpY
AaBreHue XnakocTun, a no TepMoMeTpy - TemnepaTypy B Tpybonposoae
NCNbITaTeNbHOro CTEHAA NOBEPOYHON YCTaHOBKW. Ha ocHOBaHUKU name-
PEHHbIX 3HaYeHWn TemnepaTypbl U YCTAHOBMEHHbLIX 3HA4YeHW OaBne-
HUSA No JOKyMeHTYy «Boaa. YaenbHbIn 06beM U SHTanNbLNUS nNpu Temne-
paTtypax 0...1000 °C u gasneHunax 0,001...1000 MlMa. Tabnuubl CCA
FCCCL 98-2000» onpepensieTca NMOTHOCTb MOBEPOYHOM XKMUAOKOCTMU.
N3mepeHHble 3HadYeHuss TemnepaTtypbl BBOASATCA B TCY nporpammHo,
nnbo 3agarTcsa ¢ NOMOLWbLIO KannbpaTtopoB TemnepaTtypbl, NGO UMun-
TUPYIOTCA.
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HencrteutenbHoe 3HaveHne obbemMHoro pacxoga Qv paccumTbiBa-
eTcsa no cpopmyne (5.1), 4eNCTBUTENbHOE 3HAaYEHWEe MacCOBOro pacxo-
aa Qmo — no popmyne (5.3).

Mpw cunTbiBaHMN nokasaHu TCY ¢ nugmkatopa n RS-Bbixoga Bbl-
NOMNHATCA cnegyowue npoueaypsl. Ha TB ycTtaHaBnuBaeTcs pexum
MHOMKaUMn nosepsieMoro napameTpa. Ha nogknovyeHHOM K RS-Bbixogy
NepCcoHanbHOM KOMMbIOTEPE YyCTaHaBNUBAETCA PEXUM BbiBOAA Ha IK-
paH nosepsieMoro napametpa. [lepen kaxgbiM n3MepeHuem B nose-
POYHOW TOYKE NMPOU3BOAUTCHA PErucTpaumsa HayanbHOro 3HadeHus oob-
ema V, (maccel my). lNocrne nponycka »xugkoctu yepes P B gaHHoOM
MOBEPOYHON TOYKE PErncTpupyeTca KOHe4yHoe 3HadeHuve obbema Vi
(Maccbl my). o pa3HOCTM nokasaHui paccyYUTbIBAeTCH U3MepPeHHoe
3HayeHue obvema V, (Maccbl m,) TENNOHOCUTENS:

Vvl(mm)= VK(mK)_VH(mH)' (56)

[MoBepka MO MMMYNbCHOMY BbIXOAY BbIMOSHAETCA C MOMOLLbIO
YyacToTOMepa, NOLKMIOYEHHOro K CooTBeTCTBYOWeMy Bbixogy TB. lMe-
pen HadanomMm M3MepeHus YacToToOMep YCTaHaBMBAETCS B PEXUM CYe-
Ta UMNYNbCoB N 0OHynsetca. Mo CTapTOBOMY CUMHXPOUMMYIbCY WUM-
nynbCcbl ¢ Bbixoga TCY HayMHaT MOCTynaTb Ha BXOA 4YacToToMepa.
O6bvem (macca) xugkoctn V, (m,), npoweawen Yepes npeobpasosa-
Tenb pacxoaa, onpegenseTcs no gopmyrne:

Vm(mm):NXKnpi ’ (5.7)

roe: N — konn4yecTBO MMMYNbCOB, NOACHNTAHHOE YacTOTOMEPOM;
Knpi — BEC MMIynbca UMNyrbCcHOro Bbixoda TCu, n/umn (Kr/umn).

N3mepeHHbIn cpegHnin 06beMHbIn Qv (MaccoBbin Qmy,) pacxos Te-
nroHocuTens, npowegwero vyepes NP, onpegensietcs no popmyne:

Quy(Qmy) = —V“im”) : (5.8)

OnpepeneHve oTHocUTENbHOW norpewHocTn TCY npu n3mepeHun
obbema (Maccobl) TENNOHOCUTENS B i-TOM NOBEPOYHON TOYKE BbIMOSHS-
eTcs no coopmyne:

_ V(m),; — V(m)y,

S -
V(m)i V(m),,

-100%. (5.9)

OnpepneneHne oTHocuTENbHOW norpelwHoctn TCY npu namepeHumn
cpegHero o6bLEMHOro (MaccoBoro) pacxoga TEnSIOHOCUTENS BbIMOSHSA-
eTcq no opmyne:

_ Qv(Qm),; —Qv(Qm),,

) = £-100%. 5.10
Qv(Qm); QV(Qm)Oi 0 ( )
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PesynbTaTbl NOBEPKM CUYMTAIOTCHA MONMOXUTENbHBLIMU, €Criv 3Ha4e-
Hue norpewwHoctTn TCY BO BCEX MOBEPOYHBLIX TOYKAX HE MNpeBbllaeT
3HaveHun +2,0%.

Mpn nosepke TCY moryT onpenenaTbCA OTHOCUTENbHbIE MOrpeLu-
HOCTM U3MEpPEHUst TOoNbKOo obbema (0bbemMHOro pacxoga) nubo TOMNbKO
Macchbl (MaccoBoro pacxoga).

5.7.3.2. lNoanemeHTHasa noBepka KaHanoB uamepeHus obvema (Macchbl, pacxo-
aa) TCy

Bxopswue B coctaB Tennocyetynka NP gormxHbl ObITb NOBEPEHDI
B COOTBETCTBUN C METOAMKOM MOBEPKM HA HUX UNN B COOTBETCTBUU C
n.5.7.3.1 HacToswero pykoBoAcTBa. Pe3ynbtatbl NOBEPKUM CHUTAKOTCH
NONOXUTENbHBIMU, €CNIN OTHOCUTENBbHAsA NOrPeLUHOCTb NPU U3MEPEHUN
obbema (Macchl), cpegHero 06 beMHOro (MaccoBOro) pacxofa B Kaxaon
NMOBEPOYHOM TOYKE He npesblwatoT 3HavyeHun £2,0 %.

TB noBepsieTcsa npu Tex xe pacxogax, 4to u TCu. Ina aToro nose-
pAeMbI UMMYNbCHbIM BXoA, TB, reHepaTtop NpsiMOYrosibHbIX MMMYNbCOB
N YacTOTOMEP COeaMHATCA TakuM ob6pa3om, YTOObI MMMYIIbCbI C reHe-
paTopa noctynann Ha UMNyrnbCHbIN BXo4 TB 1 cyeTHbI BXo4 4acToTOo-
mepa. MicxogHo yactotomep obHyngaetca. o paspelsatoliemy curHany
(cHXpouMNynbCy) UMNYMbCbl C reHepaTopa HadYMHaKT MNocTynaTb Ha
Bxog TB n yactotomep. [1Ina npoBeaeHnsi NoBepkM HEOOBX0ANMO noaaTb
Ha Bxog He MeHee 500 mmnynbCcoB. [JencTBUTENbHOE 3HaYeHne obbe-
Ma Xungkoctn Vo, BbIMUCIISETCA No hopmyre:

Vo =N-Kp, (5.11)

raoe N — konn4yecTtso nMmnynbcos, NnoAc4YNTaHHOE HaCTOTOMEPOM, LUT.,

Knp — KOHCTaHTa npeobpasoBaHus MMMynbCHOro Bxoaa TB (Bec nwm-
nynbca), M>/umn.

[ns onpegeneHnst 3Ha4Ye€HMUs1 MacChbl XXMAKOCTU UCMNOSb3YeTCsa 3Ha-
YyeHue Temnepatypsbl (90£10) °C, 3agaHHOe C NOMOLLbIO KanMbpaTopos,
UMUTATOPOB USIM MPOrpamMMHO, U 3HadYeHue aasnenHus (1,6+0,16) Mlla,
3agaHHoe nporpamMHo. Ha oCHoBaHWM 3TUX 3HAYeHUKn onpenenseTcs
NNOTHOCTb MOBEPOYHON XMAKOCTU. Macca Xugkoctu onpegensercsa no
dopmyne (5.2). dencteutenbHoe 3HadYeHne cpegHero o6bemHoro Qyo
(maccoBoro Qnp) pacxoga TennoHocuTens onpegensieTca no opmy-
nam (5.1) n (5.3) COOTBETCTBEHHO.

OnpepeneHne OTHOCUTENbHOM MorpewHocTn TB npu mnamepeHun
obbema (macchbl) BbinonHaeTcs no dopmyrne (5.9). OnpegeneHve oT-
HOCUTENbHOM NorpewHocTn TB npu namepeHnn cpeagHero o6BHEMHOro
(MaccoBoro) pacxoga TennoHocuTensa BbIMOMHAETCA No  dopMmyne
(5.10).

PesynbTaTbl NOBEPKM CUMUTAIOTCS NOSIOXKUTENbHBIMU, €CMN OTHOCU-
TenbHasi norpewHocTb TB npu namepeHnn obbema (mMaccol), cpegHero
06beMHOro (MaccoBoro) pacxoga TENSIOHOCUTENS BO BCEX MOBEPOYHbIX
TOYKax He npesbiwaeT 3HadYeHun + 0,2 %.
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Mo pesynbTaTam NOBEPKU OeriaeTcsi OoTMeTKa O COOTBETCTBUM B
npotokone (Mpunoxexwne I).

5.7.4. OnpegeneHne norpewwHoctTn TCY npu n3MepeHun Temnepartypbl Ten-
noHocuTens

5.7.4.1. OnpegeneHune norpewHocTn TCY Npn U3MepeHun TemnepaTtypbl METO-
[OM HeNocpeaCTBEHHOMO CANYEHNN

OnpepneneHve norpewHocTM TCY BbLINOMHSETCA Npu TemnepaTy-
pax30+1°C,70+2°C,130+5 °C.

MT nomewatTca B KOMMakTHble TemnepaTypHble KanubpaTopbl
(vnn B TepmocTaThl). TemnepaTypHbin kannbpatop (TK) ycraHasnusa-
eTcsa B pexum BocrnpoussegeHns Heobxoanmon Temnepatypbl, @ TCY —
B PEXUM MHOMKaLMM TemnepaTypsl (B TOM vncne no RS-sbixoay).

lMocne yctaHoBneHus 3agaHHon TemnepaTypbl ¢ TK cuntbiBaeTcA
OEeNCTBUTENbHOE 3HayeHne Temnepatypsl tp, a ¢ TCY — namepeHHoe t,.
B kaxxgon noBepoYHOW TOYKE CHUMAaeTCs Mo Tpu 3HayeHus t, u onpeae-
naetca cpegHee apudmeTnyeckoe 3Ha4deHue rno popmyne:

g + o + s,

t = ,
nepi 3

(5.12)

roe tuepi — cpedHee 3HavYeHne U3MepeHHoOW TemnepaTypbl B i-TOW
noBepoYHom Touke, °C;

tuii, twai, tusi — U3MEpEeHHble 3Ha4YeHus Temnepartypbl B i-TOM MoO-
BEepo4YHOM Touke, °C.

OnpepenexHve abcontoTHoM norpewHocT TCY npu mM3MepeHun
TemnepaTtypbl BbINOMHAETCA No hopmyne:

Ati = 1:|/|cpi o 1:Oi!

(5.13)
roe A — abcontoTHas norpelwHocTb TCY B i-TOM NOBEPOYHOM TOYKE MpwU
n3mepeHun Temnepatypsl, °C;

toi — AencTBUTENBHOE 3HAYeHWe TemnepaTypbl B i-TON NOBEPOYHOM
TOYKe, onpeaerieHHoe no nokasanusm TK, °C

PesynbTaTtbl NOBEPKM CUUTAKOTCA MNOMOXUTENbHLIMK, ecrnin abco-
nTHas norpewHocTs TCY Npy n3amMepeHun TemnepaTypbl HE MpeBbl-
lwaeT 3HadeHnn 0,72 °C ansa nepson, 0,88 °C ansa sTopon n £1,12 °C
OnNs TpeTber NOBEPOYHON TOYKN.

Mo pesynbTaTam NOBEPKU OernaeTcsi oTMeTKa O COOTBETCTBUM B
npotokone (Mpunoxexwne I).
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5.7.4.2. [oanemeHTHas noBepka KaHanoB namepeHnsa Temnepatypbl TCY

Bxogsiwume B coctaB TennocdeTymnka MNT gormkHbl 6bITb NOBEPEHDI
B COOTBETCTBMM C METOOMKON MOBEPKN HA HUX.

lMoBepka kaHanoB n3MepeHns TemnepaTtypbl TB BbinonHaeTca npu
COMPOTMBMEHNAX  MarasvMHOB,  COOTBETCTBYKOLIUX  TemnepaTtype
30+£1°C,70+2°C, 130+ 5 °C.

K Bxogam TB BmecTto T nogkntovatoTca MarasvHbl CONpoTUBIe-
HUN R. TB ycTaHaBnmMBaeTca B pexum nHgukaumm temnepatypsbl.

B cooTBeTCTBMM C YCTAHOBMNEHHBIM Ha MarasvHe COMpPOTUBMEHNEM
onpegensieTcsa OencTBUTenbHoe 3HadeHue Temnepatypbl to. C TB (B
TOM yucne no RS-BbIxogy) cunTbiBaeTCA U3MEPEHHOE 3HAYeHWEe TeM-
nepatypsbl t,. B KaXkgon noBepoYHOM TOYKE CHMMAETCH MO TPY 3HAYEHNS
t, n onpegenseTca cpegHee apudMeTU4eckoe 3HayveHue rno opmyrne
(5.12).

OnpeneneHve OTHOCUTENbHOM MorpewHocT TB npu MamepeHuu
TemnepaTypbl BbINOMHAETCS No opMyne:

t,. — to
Srai :%‘)'-100%, (5.14)

Oi

roe dtei — OTHOCUTENbHAs MorpewHocTb TB B i-TOM NOBEPOYHON TOYKe
npun namepeHnn Temnepatypsl, %;

toi — goencTBuTeNbHOE 3Ha4YeHUe TemnepaTtypbl B i-TON NOBEPOYHOM
TOYKe, onpeneneHHoe No NokasaHUaM Mara3umHa conpoTusneHun, °C

PesynbTaTbl NOBEPKU CHUTAOTCH NONOXKUTESBbHBIMWU, €CNN NMorpeLu-
HOCTU u3MepeHun [T He npeBbIWAKT 3HAYEHUW, HOPMUPOBAHHLIX B
HOPMaTUBHO-TEXHNYECKON fokymeHTaumm (HTL) Ha HuMX, a oTHOCK-
TenbHasa norpewwHocTb TB npu namepeHnn Temnepatypbl BO  BCeX MO-
BEPOYHbIX TOYKaxX He npeBblwaeT 3HavyeHnn + 0,2 %.

Mo pesynbTataM MNOBepKM AenaeTcs OTMeTKka O COOTBETCTBMM B
npotokone (Mpunoxenue IN).

5.7.5. Onpegenexne norpewHoctn TCY Npn n3mMepeHun Konmyectsa Tenso-
BOW 3HEPrnn 1 TennoBoM MOLLHOCTH

5.7.5.1. OnpegenenHne norpewwHoctTn TCY nNpu M3MepeHnn Konuyectesa Tenso-
BOW SQHEpPrMm u TensioBOM MOLLHOCTU METOAOM HernocpencTBEHHOro
CrNYeHus.

Orlpe,u,eneHme norpeLHoCcTn TCu BbInonHsieTCcAa B 3-X pexnmax:

-npu pasHoctn Temnepatyp (1,1 + 0,1)°C un 3HayeHuUn pacxopa
(0,95i 0,05) QHam6;

-npu pasHoctn Temnepatyp (15 + 2)°C wn 3HayeHun pacxoga
(0,21£ 0,01) Quavs;

-npu pasHoctTn Temnepatyp (175 + 2)°C u 3HayeHuM pacxoga
(1,1£ 0,01) Quanm-
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[laBneHve BO BCex 3-X pexummax ycTaHaBfMBaeTCHa (PUKCUMPOBaH-
HbIM 13 ananasoHa (0,1 - 1,6) Mla.

TemnepaTtypa xonogHon Boabl 3agaetcsa pasHon 0°C.

MoBepka TCY npu namepeHnn KormyecTBa TEMSIOBOW 3HEprum m
TENnOBON MOLLHOCTM BbIMOMHAETCSA Ha NOBEPOYHOW YCTaHOBKE, BOC-
npounsBoasien obpasuoBble 3Ha4YeHUs pacxoga TemnepaTypbl U OaB-
NEHns C NOrpeLLHOCTbIO, He npeBblwatowen 1/3 gonyctMmon norpeLu-
HOCTM U3MepeHnsa BoCcnpon3soamumoro napametpa. NP ycraHaBnusaeT-
CH Ha MUCNbITaTeNbHbIN CTEHA NOBePOYHOM ycTaHoBKMU, T — B TK.

MwHUManbHOE BpPEMS OAHOIO0 WU3MEPEHUs LOOSMKHO OblTb Takum,
4YTOObl NPU CHATUKX MOKasaHun ¢ gucnnea unn RS-Bbixoga Obino Ha-
6paHo He meHee 0,5 kBT1-y (lkan).

[lencTBuTenbHble 3Ha4YeHUA TEMNSIOBOW 3Hepruu, nepesaHHON B
cucteme, onpeaenstoTca B COOTBETCTBUN C (hopMySiaMu, YCTaHOBIEH-
HbIMN B pekoMmeHgauum MW 2412. [lenctButenbHOe 3HayYeHUe Tenso-
BOW MOLLHOCTM B i-TOM MOBEPOYHOM pPEXMME pPacCUUTbIBAETCH B COOT-
BETCTBUWN C (POPMYIION:

Ey = —2, (5.15)

roe Eo — oencreutenbHoe 3HavyeHue TensioBor MOLHOCTU B i-TOM MO-
BEPOYHOM pexume, KBT (Fkan/v);

Wi — OencTBuTENbHOE 3HAYEHWE TEMMNOBOW 3HEPrMn B i-TOM NOBe-
pPOYHOM pexnme, kKBT-y(lkan);

T, — Bpemst Habopa W;, 4.

N3mepeHHble 3HayYeHus1 TennoBon 3Heprnn (MOLLHOCTU) CHUMAKOT-
CH C gucnnes n MHopMauuoHHbIX BbixogoB TCY. B kaxagom noBepoy-
HOM peXxume CHMMaeTCHa No TpW 3HaYeHUs TennoBOW 3Heprumn (MOLLHO-
CTW) 1 onpegensieTca cpegHee apudMeTUYECKOe 3HaYeHNe.

OTHocuTenbHble norpewHocT TCY npu n3mMepeHun TennoBou
SHeprum paccymTbiBaloTCA No popmyne:

WVIi — VVOi

Oi

rae Stcuwi — OTHOCUTENBHAsA norpelwHocTb TCY Npu n3MepeHun Tenso-
BOW 3HEPruu B i-TOM NOBEPOYHOM pexnme, %;

Woi — AencTBuTenbHoe 3Ha4yeHne TEensIoBON SHeprum B i-TOM Mnose-
pOYHOM pexunme, KBT-y (Mkan);

W, — cpegHee 3HayeHWe W3MEPEHHOro KormyectBa TensroBou
9HEpPruun B i-TOM NOBEPOYHOM pexunme, KBT-u ([kan).

OTHocuTenbHble norpewHocT TCY npu M3MepeHun TensioBow
MOLLHOCTM paccy1TbIBaOTCSA MO popmyne:
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Srcui = @.100%, (5.17)

Oi

rae dtcyei — OTHOCUTENbHAsH NorpelwHocTb TCY Npu M3MepeHun Tenso-
BOW MOLLHOCTM B i-TOM NOBEPOYHOM pexume, %;

Eo.i — oencrtButenbHoe 3HayYeHue TennoBon MOLLHOCTU B i-TOM MoO-
BEPOYHOM pexunme, kBT (Mkan/v);

E.i — cpeaHee 3HayeHne namepeHHON TENSTIOBON MOLLHOCTU B i-TOM
NnoBepoYHOM pexume, kBT (lkan/y).

PesynbTaTbl NOBEPKM CYMTAOTCS NOSTOXKUTENbHBIMU, €CIN OTHOCK-
TenbHasa norpewHocts TCY npy M3MEpPEeHUM KOnMyecTBa TENsIoBOWM
3Heprun 1 TennoBown MolHocTn cooTBeTcTByeT knaccy C no NOCT P
51649-2000.

[ns cokpalleHns BpEMEHN MOBEPKM OOMNYyCKAETCS BbIMOMHATbL On-
pefeneHne oTHocuTenbHOM norpewHocT TCY Tonbko No RS - Bbixoay.

NMPUMEYAHUE. Tpu npoBegeHWn MNOBEPKM B COOTBETCTBUU C
n.5.7.5.1, onepauun nosepkn no n.n.5.7.3, 5.7.4, 5.7.5.2 He npoBOOAT-
cs.

5.7.5.2. loanemeHTHaa nosepka TCY npu M3MepeHun Konm4yecTBa TENSI0OBOW

SQHEPInN " TENo0BOM MOLLHOCTHU

Bxopsawme B coctaB Ttennocyetyuka NP, MNT gomkHbl ObiTb noBe-
PeHbl B COOTBETCTBUM C MeTOAMKaMW MOBEPKM Ha HUX. PesynbTaThl
NOBEPKM CHUTAIOTCS NOSTOXKUTENbHBIMU, €CNN NOTPELLHOCTM NEPBUYHBIX
npeobpasoBartenen He MpPEBbIWAOT 3HAYEeHUN, MNPUBEOAEHHbLIX B
n.n.5.7.3.2,5.7.4.2.

MoBepka TB npun namepeHnn Konudectsa TENIIOBON SHEPrUn n Te-
NIOBON MOLLHOCTU BbINOMHAETCSA MOKaHanbHO B COOTBETCTBUM C
Tabn.6.

Tabnuua 6
MuHumansHoe Temnepatypa
MNosepoyHas Heobxoaumoe TennoHocuTens, Hasnetxve, MlMa
TOYKa KONMYECTBO MMMYMbCOB, °C
(0bBbEM, MY)

1 4 000 (40) 30+1

2 4 000 (40) 70+ 2 or0,1001,6

3 4 000 (40) 130+ 5

MmnynbcHbin Bxog TB, reHepaTop NpSMOYrofibHbIX MMMYNbCOB W
YacToTOMep NOAKMYAKTCA TakuM obpas3om, YToObl UMMYSLChl C reHe-
paTopa noctynann Ha UMMynbCHbIN BXO4 TB 1 cyeTHbIN BXOL4 4acToTo-
Mepa. Ha Bxoa TB, npegHasHa4vyeHHbln ona nogkntodeHna MNT, noaknio-
yaeTca mMarasvH COnpoTUBMEHUA. 3HaYeHne AaBreHus BBOOMTCS Mpo-
rpaMmMHo.

Mepen KaxabiM M3MeEpeHUMEM B MOBEPOYHON TOYKE MPOM3BOAUTCA
cOpoC MokasaHui YacToToMepa U perucTpaums HadanbHOro 3HadyeHus
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W, [kBT-u ([kan)] no nokasaHuam nHamkaTopa TB B pexnme nHgmkauum
Konn4yecTsa TEnnoBOW 3HEPrnn 1 No nokasaHusiM NepcoHanbHOro KOM-
nbtoTepa, nogkrtoyvaemoro Kk TB no RS-sbixoay.

Mo paspelatowemy curHany (CUHXPOUMMYNbCY) UMMYIbCbI C reHe-
paTtopa HauynHalT nocTtynaTb Ha Bxod TB u yactoTomep. locrne okoH-
YaHusa npouecca nogadv UMMyfbCOB PErUCTPUPYETCS YUCNO UMMYIb-
coB N, namepeHHoe cyetynkom mmnynscos (Cull). KoHevHoe 3HauyeHue
Wk Ha nHgukatope TB (M/vnn no RS-Bbixogy) umkcmpytoTca no mucre-
YeHUn 6 MUH Nocrie OKOHYaHWA Habopa KonuyecTBa UMNYNbCOB B AaH-
HOW NOBEPOYHOM TOYKE.

N3mepeHHoe 3HavyeHne KonumyecTBa TEMNNOBOW 3HEePrum paccyuThbl-
BaeTCcd No pasHOCTU nokasaHun TB:

Wmi = WKi - WHi’ (518)

raoe W, — nasmMepeHHoe KOnM4eCcTBO TEMNMOBOW 3HEPINM B i-TOMN NOBEPOY-
HOW Touke, KBT-y ([kan);

W, — Ha4anbHoe 3HayeHue nokasaHun TB B i-TOM NOBEPOYHOMN TOY-
ke, kKBT-y ('kan);

W, — KOHe4YHO€e 3HayeHne nokasaHun TB B i-ToN NOBEPOYHON TOUKE,
kKBT-yu ([kan).

M3amepeHHoe 3HayeHue TenmnoBOW MOLLHOCTM onpegensdeTcs no
dopmyne:

E, =—4, (5.19)

roe E,i — namepeHHoe 3HayeHue TennoBon MOLLHOCTU B i-TOW MNOBEpPOY-
HoW Touke KBT ([kan/v);

Ty — Bpemsa cyeta umnynscos W, B i-TOM NOBEPOYHON TOYKE, M.

HdenctButenoHoe 3Ha4yeHWe KonmuyecTBa TEMMOBOM SHEpPrun Ans
TexX Xe 3Ha4YeHU NapameTpoB TeNSIoOHOCUTENS onpenendeTca no op-
myne:

np?

roe Woi — OencTBuUTEeNbHOE 3HAYEHNEe KonnyecTBa TENSIOBON SHEPTUM B
i-TOM NoBepoYHOM Touke, KBT-Y ([kan);
hi — aHTanbnna TennoHocuTensa, onpegensemMas Mo 3HAYEHUSAM

UMUTUPYEMBIX TemMnepaTypbl U OaBfieHUa B i-TOW NMOBEPOYHOM TOYKe,
kBT-u/kr (Mkan/kr);

pi — NNIOTHOCTb TENSIOHOCUTENS NPU NapamMeTpax TenoHoCUTeNs B
i-TOI NOBEPOYHOI TouKe, Kr/M>,;

N; — KOfiM4ecTBO UMMYNbCOB, HACYMTAHHOE YacTOTOMEPOM B i-TOWM
NOBEPOYHOM TOYKE, LIT.;

Knp — KOHCTaHTa Npeobpa3oBaHmns N0 MMMYMLCHOMY BXOAY, M/UMn.
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[lenctBuTenbHOE 3Ha4YeHNe TEMNOBOM MOLLHOCTK onpeaensaeTcd no
dopmyne (5.15).

OTHOCUTENbHasA norpewwHocTb TB npu namepeHnn Konuyectea Te-
NOBOW SHEPrUN paccynTbIBAeTCA No oopmyrne:

Srawi = WWOO%, (5.21)

Oi

roe dtewi — OTHOCUTENbHAsA NMorpewHocTb TB npu nsamepeHnn TennoBom
9Heprum B i-TON NOBEPOYHON TouKe, %;

W, — cpeaoHee 3HayeHMe W3MEPEHHOro Konu4yecTBa TensoBOW
3HEepruu B i-ToM NOBEPOYHON TouKe, KBT-Y ([kan);

Wy — oencTBuTeNnbHOE 3Ha4YeHne TennoBOM 3HEpPruu B i-TOW nose-
pOYHOM Touke, KBT-y ([kan).

OTHOCUKTENBHbIE NOrpewwHocTM TB npn namMepeHmumn TeNOBON MOLLL-
HOCTW paccynTbIBaOTCA Mo hopmyne:

EVIi _E

8TBEi = o . 100% y (522)

Oi

roe dteei — OTHOCUTENbHAA norpewwHocTs TB npu namepeHnn tennosom
MOLLHOCTU B i-TOW NOBEPOYHOMN TOYUKe, %;

E.i — cpegHee 3HavyeHne N3MepeHHOM TensoBOW MOLLHOCTU B i-TOW
NoBEepPOYHOM TOYKe, KBT (kan/v);

Eoi — oencrButenbHoe 3HavYeHue TennoBoW MOLLHOCTM B i-TOW MNO-
BEpOYHOM Touke, KBT ([kan/v).

PesynbTaTbl NOBEPKM CYMTAOTCS NOSIOXKUTENbHBIMU, €CNN OTHOCK-
TenbHasi NOrpeLLHOCTb NP N3MEPEHMM KONMYECTBA TEMNSTIOBOM 3HEPTUK
N TENnOBON MOLLHOCTU BO BCEX MOBEPOYHbIX TOYKAX He MNpeBbILIAET
3HavyeHun +0,5 %.

Mo pesynbTaTam noBepku genaetca otmeTka B npotokone (Mpu-
noxenue IN).

NPUMEYAHUA.

1. lEI,OI'IyCKaeTCFI onpenenAaTb NnorpelHoOCTb TOJIbKO MNMpn naMepeHun Kosnnm-

2.

5.7.6.

YyecTBa TErnsoBOWN SHEPIUN.

Mpn npoBegeHMM NOBEPKU B COOTBETCTBMM C TpeboBaHuamu n.5.7.5.2
nosepky TB no kaHanam u3MepeHus pacxoga v TemnepaTypbl gonyc-
KaeTcH He BbINOMHATH.

[Mpy nonoxuternbHbIX pesynbTatax nosepku no n.n. 5.7.3 - 5.7.5 ten-
NOCYETYNK cyMTaeTcsa npollelnM MoBEepKy CO 3HaYeHUsAMU norpeLu-
HOCTEN M3MEPEHUs napameTpoB TEMNNOHOCUTENS, KONMuyecTsa Tensno-
BOW 3HEPruv v TernrnoBOW MOLLHOCTW, YCTAaHOBMNEHHbIMU B HACTOSALLEM
pyKkoBOACTBE.
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5.7.7.

[Mpn KomMnnekToBaHWM TenrocveTymka coctasnawowmmm (TB, MNP, MT),
npoLleawmnMm NoBepky U COOTBETCTBYHOLLMMU TpeBOBaHMAM MO METPO-
NOrMYECKNUM XapakTepucTnkam, npmBeeHHbIM B HACTOALLEN METOOUKE,
TENMoCYEeTYNK CUMTAETCA MNPOLUIEeALMM MOBEPKY CO 3HAYEHUSIMU MO-
rpelHocTen, yCTaHOBMNEHHbIMY B N. 5.7.5.1.

5.8. OcbopmneHune pesynbtaToB NOBEPKU

5.8.1.

5.8.2.

Mpn NonoXxuTenbHbIX pesynbTaTtax nosepku B npotokone (Mpunoxe-
Hue ) genaeTcs oTMeTKa O FOAHOCTU K 3KchnyaTaumu, odopmMmnsieTcs
CBMOETENbLCTBO O MNOBEpKe UNu gernaeTtca oTmeTka B nacrnopte TCu,
YAOCTOBEPEHHbIE MOBEPUTENBHBLIM KNENMOM W MOAMUCLIO NOBEPUTENS,
a TCu ponyckaeTcsl K NMPUMEHEHUIO C HOPMUPOBaHHLIMU 3HAYEHUSIMU
NOrpPeLLUHOCTH.

Mpn oTpuuaTenbHbIX pesynbTaTax MOBEPKN OLHOro WM HECKOSbKUX
n3mMepuTenbHbIX NpeobpasoBaTtenen, BXOASAWMX B COCTaB TenmocyeT-
4YnKa, NPOU3BOAUTCA WX PEMOHT UMW 3aMeHa Ha npeobpasoBaTenu
aHanorn4yHoro tmna. locne aToro TennocyeTynk nogBepraeTca Mo-
BTOPHOW NoBepKe.

44



NMPUNTOXEHWUE A. Bup cocTtaBHbIX YacTen Tenmnoc4yeT4ymka
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(BMA CHK3Y)
* - CpaBOYHbIN pasmep

1 — Qucnned uHOuUkamopa; 2 — KHOMKU yrpaesieHus;, 3 — KpoHWmeUlUH
onsa KkpernneHusi Ha DIN-pelky; 4 — 3aanywku membpaHHble; 5 — 2ep-
Mo8800 kaberss numaHusi; 6 — pasbem RS-232.

Puc.A.1. Tennosbluucnutrenb ncnonHeHnsa TCPB-034.
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nnama mennosbiqucIumens pasbem RS-232
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1—

1
0603Ha4YeHus
cueHasoe

MPEexXKoOHmMaKmHoz20o
pas3bema

0bo3Ha4YeHus
cuzHarsos
A8YXKOHMaKMHoO20
pasbema

A2.XT1 A2.XT1

XP1-XP3 - pasbemsbl 0518 nodkntodeHusi kabened ces3u ¢ 1T1...11T3;
XP6-XP8 - pazbemnbi 0nisi nodknodeHuss kabenet cessu ¢ MP1...1TP3;
XP14 - peseps;
XP20 - pasbem 0515 nodKIYeHUs HarnpshxeHusi numaxusi =24 B
0ns nodceemku XKKU;
XP21 - pa3bem nodKIr4YeHUss 8CMPOEHHO20 akKyMyrnsmopa;
A2.XT1 - pasbem 05151 MOOKMHOYEHUSI HANpPsXKeHUs1 numaHus =24 B
mernioebl4ucIuUmerns;
J1 - KOHmMakmmHas napa paspeweHust docmyna K Kanubpoeoy-
HbIM rapamempam;
J2 - KoHmakmHas napa paspeuweHusi docmyna K yHKUUo-
HarnbHbIM rnapamMempam,
SK1/1 - SK1/3 - nepekrntodyamernu pexxumos pabombi UMy ibCHbIX 8X0008;
SK1/4 - peseps (nepeknodyamerib O0/MKEH Haxo0umbCs 8 rosioXe-
Huu «AKm.»);
SK2 - kHorika nepe3sarycka rpubopa.

Puc.A.2. Bug c3agu 3neKTpoHHOro MoAaysnsa TensoBbIYUCNNTENA C BHELUHUM
noAakKsYeHneM akKyMynsiTopa K nnare.
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nnama mennosbl4ucIumerns pasbem RS-232

\nl—m/
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o J4d0 00 dJdo ot ddo
olo|o|o|ojo|o|o|o|o|eo]|o|o|e]|e éél
XP3
og aKKymyrnsmop
o]e)]
o I B KT
[11] Q Jadgad
- I = = -4
N SK2 6262562
ole @ ofle o|lofo|ojo]|e
XP20 XP14 XP8 XP7 XP6

XP1-XP3 - pasbembi 0515 nodkntodeHusi kabened cessu ¢ MNT1...[1T3;
XP6-XP8 - pasbemsbl 0515 nodkntodeHusi kabeneu cessu ¢ NP1...[1P3;
XP14 - peseps;
XP20 - pasbem 05l MoOKIOYEeHUST HanpsiXxeHust numaxusi =24 B
menio8bl4uc/IuUmernis;
J1 - KoHmakmHasi napa paspeuweHusi docmyria K Karnubpogoy-
HbIM napamempam;
J2 - KoHmakmHas napa paspeuweHus docmyna K pyHKUUo-
HarbHbIM rapamempam;
SK1/1 - SK1/3 - nepeknoyameru pexxumog paboms! UMY1bCHbIX 8X0008;
SK1/4 - pe3sepes (nepekntodamerib O0/MKeH Haxo0umbCsi 8 MosioxXe-
HUU «AKM.»);
SK2 - KkHorka nepesanycka npubopa.

Puc.A.3. Buna c3agm aneKTpoHHOro MoAaysnsa TennoBbIYUCIIUTENA C BHYTPEH-
HUM NOAKIIOYEHMEM aKKyMynsiTopa K nnare.
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minal

MI12x1,5°

* — cnpaBoYHbIN pa3Mep

[nnHa MoHTa)kHOM YacTu, I, mm | 50 70 98 133 | 223
L*, mm | 158 | 178 | 206 | 241 | 331

Puc.A.4. Tepmonpeo6pasoBatenb «B3JIET TIC».
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NMPUNOXEHUE B. PaspsagHoCcTb MHAMKALMKM nNapamMeTpoB Ha AUC-

nrnee TenmnocyYeT4YnkKa

06 PaspsagHocTb
O3HayeHne H
anmMeHoBaHue napameTpa, nHOnKaummn
napametpa Mpymevanus
eauHNLbl U3MEepeHNns uenas apobHas
npV MHAVKaL yacTb 4yacTb
G1 (2, 3) Pacxon maccoBbli [T/4] 1-5 2
Q1 (2, 3) Pacxop 06beMHbIN [M*/u] 1-5 3
t1 (2, 3) u3m El;e(z:n]/lnepaTypa N3MepeHHas 1-3 2
t1 (2, 3) npeo6 TelvlnepaoTypa npeobpaso- 1-3 5
BaHHas [°C]
Macca TennoHocutens Ha-
m1 (2, 3) pacTarwLm UTorom [] 1-6 3 Mpum.1
O6bem HapacTarLwuM UTo-
V1 (2, 3) rom [M°] 1-6 3 Mpum.2
Konn4yecTtBo TennoTbl Hapac-
W1(2,3, 4,5, 6) Taowmnm ntorom ['kan, MNx] 1-6 3 Mpum.3
Tennoeas MoWHOCTL [[Kan/u,
E1 (2, 3, 4, 5, 6) ey 1-6 3
hxs, h1 (2, 3) |OuTanbnua [KOx/kr] 1-4 3
pxB, p1 (2, 3) |MnoTHocTs [kr/m’] 1-4 3
nT1(2,3) R ConpoTtusneHue [Om] 1-4 3
YacTtoTa cnegoBaHnsa M-
nP1(2,3)F nyrbcos [TL] 1-4 2
NMPUMEYAHNA.

1. NepenonHeHne cyeTymka HacTynaeT, ecnu m > 999 999,999 7.

MNocne nepernosyiHeHna cYeT4yYMKa OTCHEeT HAa4YMHaeTCA C HYyJ1ieBOro
3Ha4YeHnA.

2. MepenonHeHWe cyeTumka HacTynaet, ecrv V > 999 999,999 m°.

Mocne nepenoyiHeHna c4YeT4YuKa OTCHET Ha4dYMHaeTCA C HYyJeBOoro
3Ha4YeHn4.

3. MNepenonHeHne cyeTyMKa HacTynaeT, ecnu:
W > 999 999,999 I'[1x nnu
W > 238 845,896 kan.

Mocne nepenosiHeHna CcYeT4YMKa OTCHET Ha4YMHaeTCA C HyJeBOoro
3Ha4YeHu4.
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NMPUNOXEHUE B. OnpeaneneHne KOHCTaHTbl UMMYJIbCHOMO BbIXO-

Aa pacxoanomepa

1. KoHCTaHTa uMnynbLCHOro BbiIxoda pacxogomMepa onpenensercs U3 yc-
NOBUA MaKCMMaribHOM YacToThl CrieAoBaHNa UMNYNbCOB fyae Ha BXoae

B TCuY ucnonHenmna TCP-034, nvetoLen aHayeHne He bonee:

- 100 Ny — ansa naccmBHOro pexmma paboTbl UMNYMAbCHLIX BXOAO0B TEMS0-
CYeTuNnKa;

- 10 'y — Ansa akTMBHOIO pexnmMma nMmnyribCHbIX BXOO0B TEMNJ10CHETHMNKA.

2. 3HayeHMe KOHCTaHTbl NpeobpasoBaHns UMMNynbcHoro Bbixoga K, pac-
xogomepos «B3JIET 3P» ¢ yyeTtoM 3HayeHUs fyae MOXET ObiTb onpe-
AeneHo B COOTBETCTBMM C HEPABEHCTBOM

Kp

< 36 fuarc , umn/n,

QMaKC

roe€ Quake — MakcMmanbHoOe 3HayeHue SKCnyaTtauMoHHOIro pacxona,

M3/,

PekomeHayemble 3HauveHus K, Ans pasnuyHbiX pexvMoB paboThbl
nMNynbCHbIX BxogoB TCY npueeaeHsl B Tabn.B.1, B.2.

Ta6nuua B.1. NaccuBHbIN peXUm paboTbl UMNYNbLCHLIX BXOAOB TENsocyeT-
yuka (fuaxc = 100 I'y)

Dy QHaI/I6 Kp O,5'QH3M5 Kp
MM MY n/c umn/n MY nlc umn/n
1 2 3 4 5 6 7
10 3,40 0,944 100 1,700 0,472 200
15 7,641 2,123 40 3,821 1,061 80
20 13,58 3,772 25 6,790 1,886 50
25 21,23 5,896 16 10,61 2,948 32
32 34,78 9,661 10 17,39 4,831 20
40 54,34 15,09 6,25 2717 7,547 12,5
50 84,90 23,58 4,0 42,45 11,79 8,0
65 143,5 39,86 2,5 71,75 19,93 5,0
80 217,3 60,36 1,6 108,7 30,18 3,2
100 339,6 94,33 1,0 169,8 4717 2,0
150 764,1 212,3 0,4 382,1 106,1 0,8
200 1358 377,2 0,25 679,0 188,6 0,5
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Ta6bnuua B.2. AKTUBHbIN peXUMm paboTbl UMNYNbCHbLIX BXOAOB TeMnsoBbl-
yncnurens (fyaxe =10 ')

Dy Quaus KP 0,5-Quaus KP
MM M°/4 nlc umn/n M°/4 nlc umn/n
1 2 3 4 5 6 7
10 3,40 0,944 10 1,700 0,472 20
15 7,641 2,123 4,0 3,821 1,061 8,0
20 13,58 3,772 2,5 6,790 1,886 5,0
25 21,23 5,896 1,6 10,61 2,948 3,2
32 34,78 9,661 1,0 17,39 4,831 2,0
40 54,34 15,09 0,625 2717 7,547 1,25
50 84,90 23,58 0,4 42,45 11,79 0,8
65 143,5 39,86 0,25 71,75 19,93 0,5
80 217,3 60,36 0,16 108,7 30,18 0,32
100 339,6 94,33 0,1 169,8 4717 0,2
150 764 1 212,3 0,04 3821 106, 1 0,08
200 1358 377,2 0,025 679,0 188,6 0,05

B ctonbue 4 npuBegeHo 3HauveHve K, Ans pacxoga, He MpeBbl-

watowtero 3HaveHns Quang. B cTonbue 7 — 3HaveHune K, aons pacxopa,
He npesblwatoLiero saHa4yeHns 0,5-Qyaye.

. 3HayeHune Beca umnynbca K, pacxogomepoB «B3JIET MP» ¢ yyeTom

3HaYeHUs fyac MOXKET ObITb onpeperieHo B COOTBETCTBUN C HEPABEHCT-
BOM

> Qmakc

> 3 , M3/I/IMI'I,
3,6-10° - fake

Ku

roe Quake — MakKCUMManbHOE 3HAYeHWe 3KCnnyaTauMOHHOro pacxopa,
3
M/,

Mpn HeobxoomMmocTn BBOAA B pacxogoMep ANUTENbHOCTU UMMYIb-
ca T, ero 3Ha4yeHme MoXeT BbITb paccymTaHo no opmyne

500

fMaKC

Ty =

, MC.

Torpa Bec nMnynbca onpenendeTca B COOTBETCTBMN C HEPABEHCT-
BOM

> Quakc * Tn

3
> , M°/umn.
"7 18.10°
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NMPUNOXEHMUE T. NMpunoxeHns K MeToauKe NoBepKu

CxeMbl NOAKMIOYEHNSA TENNoCcCYeTUYMKA npu noBepke

(o6s3aTenbHbIe)

TENNOBBLIMUCIIUTEIb

NP1 ... MPn AT1...MNTn RS-232

T0 1 K

- ne1| 1| nen (g—y

— _ _—

- mpy60orpoe8od noeepoyHoUl ycmaHOBKU;

- peaynupyrowul eeHmMuslb;

- KOHMPOJIbHbIU MaHOMemp;

- KOHMPOJIbHbIU MepMomemp;

TK - memnepamypHbIl karnubpamop;

[1K - nepcoHaribHbIlU KOMIbomep;

1P - npeobpa3osamersib pacxoda (pacxoOomep, pacxoOoMep-cHemyuKk u m.o.);
[T - npeobpa3zoeamernb memrnepamypsbi.

RANWN =

Puc.l.1. Cxema nogkntrovyeHnsa TCY npu noBepke MeToAoOM HENOCpeaCTBEH-
HOro CIINYEeHUS.
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TENNOBBLIYUCIIUTENNDb

MNT1 ... 0Tn MP1...MPn RS-232
A + A y + N A
|
» K
JR%
B’ » Cul

R - maza3uH conpomusrneHul;
' - 2eHepamop umnynbcos;
[1K - nepcoHarbHbIU KOMIbOMep;
[P - npeobpasosamersib pacxoda (pacxooomep, pacxoO0oMep-cHemyuKk u m.o.);
[T - npeobpazosamernib memrnepamypbl;
Cull - cyemyuk UMynbCcos.

Puc.l.2. Cxema nogkntovyeHnsa TCY npn nMUTaLMOHHON NOBEPKeE.
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MpoTokon noBepku Tennocyetymnka «B3JIET TCP-M»

(pekomeHayemasn hopma)

3aBofckon HoMmep VcnonHeHue

oA BbInNycka

Bug nosepku

MyHKT
HanmeHoBaHne onepaunn OOKyMeHTa OtmeTka o MNpumeyaHne
Mo noBepke COOTBETCTBUA
BHelwHWIn ocmoTp 571
OnpoboBaHue 5.7.2
OnpeaeneHune NOrpeLLIHoOCT! NPy N3MepEHNn
ob6bema (Maccbl) u cpegHero 06 bEMHOro
(maccoBoro) pacxoga 5.7.3
OnpeneneHue norpeLuHoCcTy Npu N3MepeHnn
TemnepaTtypsbl 574
OnpeneneHue norpeLuHoCcTy Npu N3MepeHnn
KonimyecTBa TensIoBOM 3HEPTMN N TENSTOBOM
MOLLHOCTM 5.7.5
TennocyeTumnk K aKcnnyatauum
(rogeH, He rogeH)
[ata nosepkn " " 20 r.
MoBeputenb / /
(moanuchb) (©.1.0.)
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NMPUNOXEHUE [. TunoBble cxeMbl U3MepUTeNbHbIX CACTEM U
anropuTMbl pac4yeTa

0.1. Cxema y3na yyeta notpebutens Ansa cucteMbl oTonneHus 6e3 orbopa
TennoHocutensa ¢ ogHum NP

Cucrema

|

|

| oTonneHus
< A Q2 ta |

_____

Anroputmbl pacyeta

W1 = m1(h1 - h2) W4 = W1
W2 =0 W5 =0
W3 =0 W6 =0

rae my = V1’p1; p1= f(t1, P1), h1 = f(t‘h P1)1 h2 = f(t21 P2)

HelwTaTHble cutyaumm

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuus1/ MpucBausanmne1
Y115 t2>=k+t1 HakonneH. cTton
k =-3,00000 NpucBamBaHue1 — He 3apgaHo

JdononHutensHble NnapameTpbl *

m2 = Va-p2; M3 = Vap3,
roe p2 = f(to, P2);  p3 = f(ts, P3)

* - OOMNONHUTENbHbIE napamMeTpbl MOryT onpeaenAatbCcd, ecriin Ncnosib30-
BaTb He3a4enCTBOBaAHHbIE KaHarbl n3mepeHua pacxoga n temneparty-
pbl C Y4ETOM YXe VICI'IOJ'Ib3yeMOl7I CUCTEMbI pa3MelleHna N3amMepuTerib-
HbIX TOYEeK N MHOUKaLUUN N3MEePUTETIbHbIX NapaMeTPOB, a TakkKe 3adaH-
HbIX AOrOBOPHbIX 3Ha4YeHuin napamMmeTpoB.
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[.2. Cxema y3na y4yeTa noTpedbuTtens ans cucteMbl otonneHmsa 6e3 otbopa
TENJIOHOCUTENA U HeUUpPKynAUMoHHon cuctembl FBC npn fOroBopHOM 3Ha-
YyeHUU TeMmnepaTypbl XONO0AHON BOAbI

E—
Oo@O
DO®

i

t4

Cucrtema
oTonneHus
4 Q. t; T

_____

Q { t
> @ i i Cucrema 'BC

AnropntmMbl pacyerta

W1 =m1(h1 - h2) W4 = W1

W2=0 W5 =W3

W3 = m3(h3 - h0) W6 =W1+ W3

rge
mq = V1‘P1; ms = V3'p3; h1 = f(t1a P1); hz = f(tz, Pz), h3 = f(ta, Pg), ho = f(to, Po),
p1= f(t'h P1), p3 = f(tg, P3)1 t0 = tXB; PO = sz

HewTaTHble cutyaumm

HC1/YcnoBue1/ Y1 = Y11 HC1/Peakuus1/ MpuceBausanmne1
Y11 -5 t12>=k +t1 HakonneH. cTton
k =-3,00000 NMpucBauBaHue1 — He 3apgaHo

JononHurensHble napamMeTpsl

m2 = Vo-p2, rae p2 = f(t, P2)
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[.3. Cxema y3na y4yeta notpebuTtens ans cucteMbl OTOMSEHUA Npu Joro-
BOPHOM 3Ha4YeHUM TemMnepaTypbl XONI04HOW BOAbI

O

—

AQ1
Ny

>

<

Cucrtema

oTonneHusn
t2 |

Anropmntmbl pacyeTta

W1 =m1 (h1 - h0)
W2 = m2 (h2 - h0)
W3 =0

rae my = Vy-pq; My = Vaopy;
h1 = f(t1, P‘]), h2 = f(tZy P2)=

HewTaTHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11
Y11 > G2>=k - G1
k = 1,04000

HC2/Ycnosue2/ Y2 = Y21 & Y22
Y21 5 G1 <k + G2
k = 0,00000

Y22 > G2<k-G1
k =1,04000

HC3/Ycnoeue3/ Y3 = Y31
Y31 > t2>=k + t1
k = - 3,00000

W4 = W1

W5 = W2

W6 = W1 - W2

p1 = f(t1, P1); p2 = f(tz, P2)

ho = f(to, Po); to = txe; Po = Pxe

HC1/Peakuusi1/ NpuceanBaxme
HakonneH. cTton
NMpucBanBaHne1 — He 3apaHo

HC2/Peakuus2/ MpucBansaHme2
HakonneH. ngert
MpucBanBaHne2 — G2 =k + G1

k =0,00000
nméo
NMpucBamBaHue2 — G1 =k + G2
k =0,00000

HC3/Peakuun3/ MpuceBanBaHune3
HakonneH. cTton
NMpucBanBaHue3d — He 3afaHoO

JononHutensbHble NapameTpsbl

m3 = V3-p3, rae ps = f(ts, P3)
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[.4. Cxema y3na y4yeTa notpedurtensi aonsi CUCTeMbl OTOMSIEHUA C OTOOpOM
TENSIOHOCUTENSA U U3MEPEHUEM TeMnepaTypbl XONoAHOM BOAbI

= ||

Cucrema N Cucrtema
OTOILICHUSA rBC
Q2 t2 T
4+—
Tpy6onpoBopg { t,
XonogHoun

BOAbI

Anroputmbl pacyeta

W1 =m1 (h1 - h3) W4 = W1
W2 = m2 (h2 - h3) W5 = W2
W3 =0 W6 = W1 — W2

rae my = Vipr, mp=Vapy P1=(t, Pe); p2=1(tz, P2);
h1 = f(t1, P1), h2 = f(tz, Pz), h3 = f(tg, P3)

HewTaTHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11 HC1/Peakumus1/ MpucBanBanuel
Y11 -5 t12>=k+t1 HakonneH. cTton
k=-3,00000 NMpucBanBaHmMe1 — He 3apaHo

LononHurensHble napamMeTpsl

ms3 = V3-p3,
roe ps = f(t3, P3)
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[.5. Cxema y3na y4yeTa Ha TeNJIOMCTOYHUKE NPU AOrOBOPHOM 3HAaY€HUU TeM-
nepatypbl XO0f10A4HON BOAbI

— ]
J i
6§Q1 , ’ MNoparowmm
TpybonpoBopg
s
I
o Q t
5 A 2 2 < O6GpaTHbIN
S < Tpy6onposona
£
()
|—

4 MNoaAnNnUTOYHBLIN
Tpyb6onposoa

"

AnroputMbl pacyeta

W1 =m1h1 - m2h2 W4 = W1
W2 =m3h0 W5 = W2
W3=0 W6 = W1 - W2

rae mq = Vypy;  mz=Vapy M3 =Vipg;
hy =f(ty, P1);  ha=1(t2, P2);  ho = f(to, Po);
p1= f(t1, P1); p2 = f(tz, Pz); p3 = f(t3, P3)
to =txe; Po=Pxs
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[.6. Cxema y3na y4yeTa noTpeduTtensa Ans cuctemMbl OTONNEHUA ¢ oTOopom
TENJIOHOCUTENA NPU OTCYTCTBUU OTOMNSIEHUA U AOrOBOPHOM 3Ha4YeHUN TeM-
nepaTypbl XONOAHOW BOAbI (ANA ABYXTPYOHOW HELUPKYNALUOHHOW CUCTEMbI
FBC B MexoTonuTenbHbIA Nepuoa)

]
T B0
Q1 lI:1
p—
Cucrtema
rBC

o la e

Ny

AnroputMbl pacyeTta

W1 = m1(h1 - h0) W4 = W1
W2 = m2(h2 — h0) W5 = W2
W3 =0 W6 = W1 + W2

rae my = Vi-p1;  m2 = Vapy;

hy =f(t1, P1); h2=1(t2, P2); ho = f(to, Po);
p1 =1(ty, P1);  p2 =1(t2, P2)
1:O = tXB; I:)0 = PXB

[JononHuTtensHble NapameTpbl

ms3 = V3-p3,
roe ps = f(t3, P3)
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[.7. Cxema y3na y4yeTa Macc B Tpex Tpy6onposoaax

]
'?“@ T T
Q1 t1 >
Q2 ‘ t2 >
Q3 ‘ t3 >
AﬂrOpVITMbI pacyeTa
W1=0 W4 =0
W2=0 W5 = 0
W3 =0 W6 =0

m1 = V4-p1; m2 = Va.po; M3 = V3zps3,
roe p1 = f(ty, P1);  p2 =f(to, P2);  p3 =1(t3, P3)

61



[.8. Cxema y3na yyeTta noTpeduTtensa Ans cucteMbl OTONNEHUA ¢ OTOopoM
TensIoOHOCUTENs U OTAeNbHbLIM onpeaeneHneM TeNNoTbl, U3Pacxoa4oBaHHOMN
Ha otonneHue u N'BC, npu 4OroBOpHOM 3Ha4YeHUN TeMnepaTypbl XONOAHOMN
BOAbI

—
o@O
OO®

—F 7 1]
S

Q4 t
>

|
Cucrema

—» Cuctema r'BC
oTonneHus
Q; i t2 |

< S

ANropntMbl pacyeTta

W1 = m1(h1 - h0) Wa=W1-W2 (W)

W2 = m2(h2 - h0) W5 =W3 (Woronnetue)

W3 = m2(h1 - h2) W6 = W4 - W3 (Wrsc)
nmbo

W1 = m2(h1 - h2) W4 = W1 (Woronnetme)

W2 = (m1 — m2)(h1 — ho) W5 = W2 (Wrsc)

W3 =0 W6=W4+W5 (W)

roe mq =Vips; Mp=Vopy p1=1(ty, P1); p2=f(tz, P2)

hy =f(t1, P1); ha=1(t, P2);  ho =f(to, Po); to = te; Po=Pxe

HewTaTHble cUTyaumm

HC1/Ycnosue1/ Y1 = Y11 HC1/Peakuus1/ MpucBamBanue1
Y11 > t2>=k +t1 HakonneH. cTon
k =-3,00000 MpucBauBaHne1 — He 3apaHo

JononHuTenbHble NapamMmeTpsbl

ms3 = V3-p3,
roe ps = f(t3, P3)
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[.9. Cxema y3na y4yeTa noTpeduTtensa Ans cCUCTeMbl OTONNEHUA ¢ OTOOPOM
TENSIOHOCUTENSA U HELMPKYNSALMOHHOMN cucTembl BC ¢ oTAeNbHLIM yYeToM
B cucteme 'BC npm 4OroBOpHOM 3Ha4YeHUU TeMNepaTypbl XONOAHOU BOAbI

O]

Q,

X Fz

I Q3 t3

Cuncrema

Cuctema 'BC
oTonneHus

<

)

Anroputmbl pacyeta

W1 = m1(h1 - ho)
W, = m2(h2 - h0)
W; = m3(h3 - h0)

roe

M1 = Vq-p1; M2 = Vapy;
p1 = f(ts, Pq); p2 = f(t2, P2);
hy = f(t4, P1);

W4=W1-W2 (W)
W5 =W3 (Wrac)
W6 = W4 — W5 (WOTOI'IJ'IeHI/Ie)

m3 = V3-p3;

ps = f(ts, P3);

h2 = f(tZa PZ)’ h3 = f(t3a P3)’ hXB = f(txaa PXB);
tO = tXB; I:,O = PXB

HewTaTHble cutyaumm

HC1/Ycnoeue1/ Y1 = Y11
Y11 > t2>=k + t1
k =-3,00000

HC1/Peakuus1/ MpucBanBanue1
HakonneH. cTon
MpucBauBaHne1 — He 3apaHo

63



NMPUNOXEHUE E. AICTOYHNKN BTOPUYHOIO NUTAHUA

1
S

S

r

—~_ +V -V

RS

+V OK

O

+V ADJ

N L

\3/}@

~

40*

N

[y

A

a) BMAa cnepeam

100*

Y

A

* - CNpaBOYHbLIN pasmep

6) Bug cboky

1 — BUHMbI KOHMAaKMHOU KOJI0OKU 8bIXOOHO20 HarnpsixeHus =24 B; 2 —
€8emoOuUOOHbIU UHOUKaAmMOop BK/TFYEHUS UCMOYHUKA 8MOpPUYHO20 [u-
maHusi; 3 — eUHM 3a3eMrieHusi; 4 — 8UHMbI KOHMAaKMHOU KOMOOKU Mo0-
KrmovyeHusi HanpsixeHus numanus ~220 B 50 'y (L — nuHus, N — Hel-
mparne); 5 — cepbea 0ns 0oceobox0eHuUs 3awernku;, 6 — 3awernka 0ns
kpenneHusi Ha DIN-petke.

Puc. E.1. UcTOYHMKM BTOpHUYHOro nutaHua cepum ADN-1524 (=24 B 15 BT) n
ADN-3024 (=24 B 30 BT).
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