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P3O nos3BondeT 03HaKOMUTLCS C YCTPOMCTBOM TennocyeTumkoB T-21 (B ganbHenwem
T-21), nx PyHKUMOHANbHLIMMU BO3MOXHOCTSIMU, U yCTaHaBNMBaeT npaBuna aKkcnnyaTauum,
cobnogeHe KoTopbix obecneynmBaeT TEXHUYECKMe XapakTepUCTUKW, rapaHTupyemble
npeanpuaTUEM-U3roToBuTeENEM.

T-21 nponssogaTca no TexHudeckum ycnosusam MBKA.407281.003 TY.

T-21 cootBeTcTtBytoT [OCT P 8.591, TOCT P 51649

T-21 cooTtBeTcTBYET TpeboBaHmam “lMpaBun yyeta TennoTbl U TennoHocuTens”, 3ape-
rMcTpupoBaHHbIX MuHuctepctBoM toctuunm Poccuinckon ®depepauum nog Ne 954 ot
25.09.95r.

MexnosepoyHbili uHmMepsasn 4 2oda.

T-21 3apeaucmpupogaHbl 8 2o0cydapcmeeHHOM peecmpe cpedcme usmepeHul
nod Ne 21678-01 , umerom cepmuchukam coomeemcmeusi ymeepxK0eHHOMY
muny Ne 10596 om 1.07.01, aknepmHoe 3aksrodyeHue [nagz2ocaHepaoHad3opa
Ne 214-TC om 25.01.02

B cBs13M ¢ NOCTOSAHHOM paboTon NO COBEPLLUEHCTBOBAHUIO U3AENUS, B KOHCTPYKUMIO T-21
MOryT ObITb BHECEHbI HE3HAYNTENbHbIE U3MEHEHUS HE OTPaXXEHHbIE B HACTOsLEM n3ga-
HUW.




1.1

1.2

1.3

1 HA3HAYEHUWE U COCTAB U3OENUA

T-21 npegHasHayeHbl A9 U3MEpPEHUsT KonNnyecTsa TennoThbl (TENSOBON 3HepPrum), Tenso-
BOW MOLLHOCTHU, a Takke obbema, Maccbl, MacCcoBOro pacxoga, TemnepaTypbl U pasHOCTH
TemnepaTtyp TEnnoHOCUTENS B BOASAHBIX CUCTEMax TennonoTpebneHns ons y4veTHo-
pacyeTHbIX onepaunin U TEXHONOMMYECKUX Lieren Ha UCTOYHMKaX TEMNOBOW 3HEPrnn, Mmaru-
cTpanbHbIX Tpybonposogax, LUTI, UTIM n y notpebutens.

T-21 BbINONHEH B BUAe MOHOOGMOKa, BKoYatoLero B cebsa npeobpasoBaTenib pacxoda ka-
Hana V1, Tennosbl4MCNNTENb M KOMMNNEKT nogobpaHHbIX B napy TepmonpeobpasoBaTenen
COMPOTUBIEHMSI.

T-21 nmetoT gBe moandukaumm:
T-21 “KOMIMAKT”, B kOTOpOM B KadecTBe npeobpasoBaTtens pacxoga kaHana V1
NCNonb3yeTcs BUXPEBOW 3NEKTPOMArHUTHLIN NpeobpasoBaTenb;
T-21 “KOMBUK”, B KOTOpPOM B KadecTBe npeobpasoBatens pacxoga kaHana V1
Ncnonb3yeTcs KpbinbYaThln NpeobpasoBaTenb.

a) T-21 «kKOMIMAKT» 6) T-21 «<KOMBUK»
1 — npeobpasoBatenkb pacxona kaHana V1;
2 — TennoBbIYMCNTEND;

3 - KoMNekT TepmonpeobpasoBaTesnien CONPOTUBIIEHWS;
puc. 1.1

1.4

1.5

Mogudmkauma T21 «k KOMIMAKT» nmeet ncnonHexwms 121-25, -32, -40, -50, -65, -80, a mo-
andoukaumna T21 «kKOMBUK» - ncnonHenna T21-15, - 20, oTnuyarowmeca tunopasMmepom
npeobpasoBaTens kaHana V1.

T21 nveet Bepcum — A2 n A3n, A3o, A3c, oTnnyaroLmecsa ypaBHEHNEM N3MEPEHNS Tenno-
BOW 3HEPrnM U NpefHasHayYeHHbIX ANns M3MepeHuii B cuctemax TensnionotpebneHms B cooT-
BeTCTBUM C Tabn. 1.1




1.6

1.7

1.8

1.9

Taon. 1.1

Bepcus Tun cuctem TennonoTpedneHns
A2 OTKpbITble CUCTEMbI TENNOCHAOXEHMS, cucTeMbl LmpkynaumoHHoro MBC.
A3 3akpbITble cucTeMbl TennocHabxeHus ¢ yctaHoBkon T-21 B noparowem
Tpybonposoae
A30 3akpbITble cucTeMbl TennocHabxeHns ¢ yctaHoBkon T-21 B obpaTHoOM Tpy-
bonposoge
A3c Cuctemsbl Tynukosoro MBC.

Bepcuun pasnuyalotcst KONMYECTBOM BXOAHbLIX M3MEPUTESNbHBIX KaHanoB B COOTBETCTBUN
cTabn. 1.2

Tabn. 1.2
Bepcus A2, A3n, A3o A3c
KonuyectBo KaHanoB namepexHus obbema 3 2
KonnyectBo KaHanoB namepeHus TemnepaTypbl 2 1

KaHan namepenuns V3 aBnsetca AONONHUTENbHBIM M CIYXXUT ANS NOAKMYEHUS CHETYMKOB
(npeobpasoBatenen pacxoga), He y4acTBYIOLLNX B UBMEPEHNN TEMNTOBON IHEPINN C LIESbIO
apxvBaumn n ganbHenwen nepegadm nx pesynbTaTtoB NU3MepPEHNn 3NEKTPOHHBIM Cnocobom
(noapobHo cm. 7.3).

Onsa sepcnin A3n, A30, A3C B ka4yecTBe [OMNOSTHUTENBHOMO MOXET MCMNONb30BaTbCA Ka-
Han navepenus V2.

K pononHuTenbHbIM KaHamnam MoryT ObiTb NogknioyeHbl, npeobpasoBaTtenu pacxoga,
UMeEIOLLME NMMNYIIbCHBINA BbIXOA TUMA «CYXOM KOHTAKT» UM «OTKPbITLIN KOSINEKTOP» C LieHOM
umnynbca 0.25, 0.5, 1, 2.5, 5, 10, 25, 50, 100 n/umn 1M 4acTOTOM BbIXOOHOIO CUrHana He
oonee 3 Iy,

[nsa namepeHna TemnepaTtypbl U pa3HOCTU TeMnepaTyp UCMonb3yTCs:
Tepmonpeobpasosatenu conpoTtusneHus TM-500 UBK (Moc. peecTtp Ne 18522-99);
KomnnekTbl TepmonpeobpasoBatenen KTIM-500 UBK (IMoc. peectp Ne 18521-99).

MutaHne T-21 ocylwecTBAsSEeTCA OT 2-X NUTUEBbLIX BaTapen co CPOKOM CNnyxbbl He MeHee 5
net ¢ MOMeHTa Bbinycka npubopa npeanpuaTnem-msrotosutenem. CoctosHve GaTtapeu
KOHTpoOnupyeTcs B npouecce paboTbl M uHanuupyeTcsa Ha XKKA.

[nsa 3anucn T-21 B TEXHUMYECKOW SOKYMEHTaUUN 1 Npu 3akase BBEAEHO ero ycrioBHoe 060-
3Ha4eHue B COOTBETCTBUN C puc. 1.2

T-21-XXXXX-XXX-XXX-XX-XX-XXXX-XXX

Momudukauus (KOMITAKT win KOMBUK)

Ly

Bepcus Beruncienust Q

S

3navenne TK (s A2, A3c)

3navenne T2K (s A3c)

Tun npeobpazosares pacxona kanana V2

Iena ummnynbca kanama V3

puc. 1.2
Mpumep 3anucn T-21 «KKOMIMAKT», Bepcumn A2, [y80, ¢ npeobpasoBatenem pacxoga
kaHana BIMNP-80, nmetowero ueHy nmnyneca kaHana V3 10 n:
T-21 «KKOMMNAKT» — 80 — A2-10 — BINP-80 - 10

1.10 [onyckaeTcsi MCMONb30BaHWE COKPALLEHHOTO YCNOBHOTO 0o6o3HayeHust T-21 B cooTBeT-

cTBun ¢ puc. 1.3.
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T-21-XXXXX-XXX-XXX

Monudukarus (KOMITAKT wmm KOMBUK)

Ay

Bepcus Beraucnenus Q

puc. 1.3
Mpumep 3anucu T-21 «k KOMIMAKT», Bepcun A2, [ly80:
T-21 «kKOMMNAKT» — 80 — A2
Mpn atom npeobpasoBaTenb pacxoda kaHana V2 (ecnv oH Heobxoaum) JOMmKeH ObiTb
3aKasaH OTAesNbHO.
3HauveHus Tk, T2k, ueHbl nmnynbca kaHanoB V2 n V3 ,6yayT ycTaHOBMEHbI, MO YMOnya-
HUIO, B COOTBETCTBUM ¢ Tabn. 1.3

Ta6bn. 1.3
Moaudukauumsa T-21 Tk T2k LleHa umnynbca V2, V3

T-21 KOMBUK-15 10 35 10
T-21 KOMBUK-15 10 35 10
T-21 KOMIMAKT-25 10 35 1

T-21 KOMITAKT-32 10 35 2,5
T-21 KOMITAKT-40 10 35 2,5
T-21 KOMITAKT-50 10 35 5

T-21 KOMIMAKT-65 10 35 10
T-21 KOMITAKT-80 10 35 10

2 TEXHUWYECKUE XAPAKTEPUCTUKH

T-21 B 3aBUCMMOCTU OT TUMNa M guamMeTpa YCOBHOMO Npoxoga COOTBETCTBYIOT TpeboBa-
HUSIM, yKa3aHHbIM B Tabn. 2.1 n tabn. 2.2

Ta6bn. 2.1
Jnana3oHbl pacxoja u TeMIepaTyp TeMIOHOCHTEs
aas moguukamuu T-21 <KKOMITAKT»
Oy, mm 25 32 40 50 65 80
Mopor YyBCTBUTENLHOCTY, G, M /4 0,08 0,1 0,2 0,3 0,5 0,8
MUHUMAanbHbIA PACXOA, Guux, M 1Y 0,16 0,25 0,4 0,63 1,00 1,6
MaKcUMasbHbIM PACXOA, Guare, M-/4 10 16 25 40 63 100
Pabounii ananasoH TemnepaTyp, °C 0...+150
Ta6n. 2.2
Jlnana3oHbl pacxoaa M TeMIepPaTyp TeMJIOHOCHTEs
aas moauukamuu T-21 <KKOMBUK»
Oy, mm 15 20
Knacc A | B A | B
Mopor 4yBCTBUTENBHOCTY, g, M /Y 0,03 0,05
MUHUManbHbIA PaCXOA, Guuw, M/ 0,15 | 0,12 0,25 | 0,20
HomuHanbHbI Qn, M°/y 1,5 2,5
MaKcUMarnbHbIA PacXop, Guaxe, M/ 3 5
Pabounii ananasoH TemnepaTyp, °C 0...+90
Ilpumeuanusn Knacc A - sepmuKasibHO CMOHMUPOBaHHbIU CHEMYUK.
Knacc B - 20pu3oHmManbHO CMOHMUPOBAHHbIU cHeMYUK.
2.2 [penenbl gonyckaemolr OTHOCUTENbHOW MOrpeLlHOCTN U3MepeHns obbema 1 Macchl Ten-
noHocuTens:
+1 % ans T-21 «KOMIMAKT», B AnanasoHe OT G 80 Guaxc -
+1 %, £2 % ana T-21 «<KOMBWK», B 3aBUCMMOCTM OT 3akasa, B AuanasoHe OT Quuy
80 Guakc -
2.3 [InanasoH namepenus TemnepaTypsbl 0 ... +150 °C.
2.4 [InanasoH namepeHust pasHoctu Temnepatyp 0... +150 °C.
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2.5

2.6

2.7

2.8

29

2.10
2.1

212

213

Mpepensl gonyckaemon abContoTHOM NOrPeLLHOCTN N3MEepPeHNsa TemnepaTypbl TEMNOHOCK-
Tens +(0,5+0,004T) °C, c y4eTOM MoOrpeLiHoCcT! TepMmonpeobpasoBaTtenei.

Mpepenbl gonyckaemon abCoOMOTHOM MNOrPELHOCTU U3MEPEHUS PasHOCTU TemnepaTtyp
1(0,15+0,005DT) °C, ¢ y4eTOM MOrpeLlHOCTX KOMMNIIEKTa TepmonpeobpasoBaTenen.

Mpeaenbl gonyckaeMon OTHOCUTENbHOW MOrPeLUHOCTU WU3MEepPEeHUst KonmMyecTBa TEnnoThbl
(TennoBon aHeprun) He Boree ykasaHHbIX B Tabn. 2.3 n tabn. 2.4

Tabn. 2.3
Ipenenbl MOrpenIHOCTH W3MePeHHUsl TEIUIOThI (Tem1oBoii snepruun) npu dG=1%
[nana3oH namepeHus A3 A2
pa3HOCTU TeMnepaTtyp 0£G2/G1£1 0 £ G2/G1£0,7
DT 3 0,3391 DT 3 0,051
npu 3 < DT < 10°C 6 %
npu 10<0T<20°C +3% 4% 4%
npu DT > 20°C 2%
Tabn. 2.4
IIpenesbl NOrpenIHOCTH W3MePeHHUsl TeIJIOThI (Ten1oBoii sHepruun) npu dG=2%
[nana3oH namepeHus A3 A2
pa3HoOCTM TemnepaTtyp 0£G2/G1£1 0£G2/G1£E 0,5
DT 3 0,691 DT 3 0,291
npn 3 < DT < 10°C 6 %
npu 10<0T<20°C +4% 4% 4%
npm DT > 20°C +3%
20e dG - norpeLwwHoCcTb N3MepeHnss Maccol TennoHocntens, %;

G2/G1 - oTHOWeEHME Macc TeNMoHOCUTENS;

DT - pasHoCTb TeMnepatyp TennoHocuTens, °C.

MoapobHoe onucaHue Bepcun A2 1 A3 npueefeHbl B pasgerne «YpaBHeHUS
N3mMepeHnin».

T-21 «<KOMIMAKT» - A3 cootBeTcTtByeT knaccy C no NOCT P.51649 (knacc 1 no EN
1434). T-21 «KOMBUK» -A3 cooTtBeTcTByeT knaccy B no TOCT P.51649 (knacc 2 no EN
1434).

Mpenensl gonyckaeMon OTHOCUTENBHOW MOrPELUHOCTM M3MEPEHUSA KONUYECTBa TENMoThbI
(tennoson aHeprum) ana T-21 «KKOMIMAK» - A2 n T-21 «KKOMBWK» - A2 HopMUpoBaHbI No
rOCT P 8.591-2002

Mpeaenbl AonyckaeMon OTHOCUMTENbHOM MOrPELHOCTN U3MEPEHMST BpeMeHU paboTbl He
oonee +0,01 % .

T-21 nmeet knumaTndeckoe ncnonHeHne YXJ1 4 s cootsetctaum ¢ FOCT 15150. Mo ycTon-
YMBOCTU K KNMMATMYECKUM BO3AENCTBUSIM OTHOCUTCA K rpynne ucnonHeHna B4 no NOCT
12997 n paccuMTaH Ha 3KchnnyaTauuilo Npyu  TemnepaTtype OKpyXaloLero Bo3gyxa ot +5

Jo + 55 °C 1 oTHOCUTENbHOI BRAXHOCTW He Bonee 95 %.
T-21 nmeeT cteneHb 3awmTbl IP65 no NOCT 14254 n B cootBeTcTBUM ¢ IEC 1010-1.

T-21 «KKOMIAKT» paboTtocnocobeH npu gasnexdum go 1.6 MMa, T-21 «KOMBUK» pabo-
TocnocobeH npu gasnexHmn go 1.0 MMa.

Mo ycTOMYMBOCTM K MeEXaHW4YeCKUM BO3OENCTBUSM TEMMOCYETYMK OTHOCUTCA K BUOpO-
ycTon4msomy u BubponpovHomy ncnonHeHuo rpynnsl 1 no FOCT 12997.

T-21 yCcTON4YMB K BO3OENCTBUIO BHELLHErO MarHMTHOMO NOMSA HanpsKeHHocTbio Ao 400 A/m,
N3MeHsIIoLLerocst cMHycomgarnbsHo ¢ yactoton 50 Iy,

2.14 T-21 coxpaHsieT paboTOCNoCOGHOCTL NPY ANIMHE NINHUKN CBA3M MEXAY HAM U OOMONHUTENb-

HbIMM NpeobpasoBaTenamu pacxoda Ao 25 M, U Mexay TepmonpeoGpasoBaTensMu co-
MPOTUBIEHNS N TEMNOCYETYNKOM A0 15 M, NPM 3TOM €ro NorpeLHOCTU COXPaHSATCA B yKa-
3aHHbIX BbllLie Npedenax.
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2.15 T-21 B ynakoBke AJisi TPAHCMOPTUPOBAHUSI SIBMSETCS MPOYHLIM NPU TPAHCMOPTUPOBAHUM
nobbIM BUAOM TpaHcnopTa Ha Ntobble pacCTOSIHMS.

2.16 T-21 B ynakoBke [ANs TPAHCMOPTUPOBAHUS BbIAEPXKMBAET BO3AEWCTBME MOHUKEHHOW (-
50 0C) 1 NOBbILWEHHOW (+55 0C) Temneparypbl.

2.17 T-21 B ynakoBKke ANsi TPAHCMNOPTUPOBAHMSA ABMSETCA BMaronpoyHbIM Npu BO3OenCTBUM No-
o o o
BbILLEHHOWN BRIaXXHOCTU Bo3ayxa 95% ¢ temnepatypon 35 "C.

2.18 CpepgHuii cpok cnyx6bl T-21 He meHee 12 neT.

3 YCTPOMUCTBO U PABOTA

3.1 T-21 nmeeT CTPYKTYPHYHO CXEMY, U300pakeHHyto Ha puc. 3.1

F‘ —f [Tepmonpeobpasosarens T1 |
: 7 MukponpoueccopHas | of
Mpeo6pasosaTtens Yeunutens — r YacTtb (MMNY) _¢ |TepMOnpe06pa3OBaTenb T2 |
pacxoga kaHana [ hopmuposatens [ ansBannieckasn 1 |
V1 curHana (YPC) pasBsA3ka
— <— Bxog V2
g <4—Bxoa V3

Vo

[anbBaHrnyecku- OnTtunyeckuin
pa3BA3aHHbIV nHTEpdenc
nocrneaoBaTenbHbIii
nHTepdeic

______________________________________________________________________

3.2 T-21 BbinonHeH B B1uae MoHOOOKa, BKMoYatoLwero B cebs npeobpasoBaTenb pacxoda ka-
Hana V1 n TennoBblYnCANTENbD.

MpuHumn paboTbl NpeobpasoBaTtens pacxoga tennocdetymka T-21 « KOMITAKT» ocHo-
BaH Ha M3MepeHUn 4acToTbl cnefoBaHusa BUXpen aopoxkun KapmaHa, obpasyoliencsa 3a
YCT@HOBIEHHbLIM B MOTOKE TENIoM. B BUXpEeBOM MOTOKE XUAKOCTU, NOA BO3OENCTBMEM Mar-
HUTHOrO nons, HaBoauTcs nepemeHHas 34C ¢ 4YacTOToON, paBHOM YacTOTe OTpbIiBa BUXPEN
N NpPonopuUnoHanbHON 06bEMHOMY pacxogy XUOKOCTU

MpuHuMn paboTbl NpeobpasoBaTtens pacxoga tennocdetymka T-21 «kKOMBWK» ocHoBaH
Ha U3MepEeHMM YacTOTbl BpaLLEHWsI YCTAHOBIIEHHOW B MOTOKE KpbinbyaTki. MarHuTtbl, ycTta-
HOBMNEHHbIE Ha KpblfibMaTKe HaBoaAT nepemeHHyo O[C B KaTyllKkax, yCTaHOBMEHHbIX Hag
HAMWA.

Yceunutenb-coopmuposaterns curHana (YOC) ycunmsaet OOC wn dopmupyeT curHan
NpPAMOYronbHOM opMbl C ANIMTENBHOCTLIO uMnynbca 1.5 mc. CurHan, Yyepes ranbBaHuye-
CKYI0 pa3Bsi3Ky NMoCTynaeT Ha BXo4 MukpornpoueccopHon yactu (MIMY).

MIMY npon3BoaUT M3MEpPEHMsT HYacToThbl U KONMYecTBa MMMynbcoB KaHanos V1, V2, V3,
COMpOTMBIEHNI TepMmonpeobpasoBaTenen n B COOTBETCTBUM C MPagyMpPOBOYHbIMU Xapak-
TEpUCTUKaAMKN KaHamnoB, onpenensieT MaccoBble pacxodbl, 06beMbl, Macchl, TemnepaTypbl
TenmnoHocuTens.

3.3 T-21 nsamepsieT 1 MHAMUMPYET Ha XKUOKOKPUCTANNMYECKOM NHANKATOpE:
- KONMW4ecTBO TENnoThl (TeNNoByo 3Hepruio) Q, ax;
mMacchbl TennoHocutena G1, G2, T (kaHanbl V1, V2 COOTBETCTBEHHO);
Temnepatypbl T1, T2, °C;
pasHOCTb TEMNepaTyp Mexay kaHanamu nsmepexust T1 m T2, °C;
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3.4

3.5

3.6

3.7

3.8

TENMoBYy MOLLHOCTL q, [[ox/y.
MaccoBble pacxodbl TenfnioHocuTens g1, g2, /4 (kananbl V1, V2 COOTBETCTBEHHO);
o6bembl TenoHocuTens no kaHanam V1, V2, V3.

[ononHMTEeNbHO Tennoc4YeTYNK UHOULMpYeT:

- paTty, Bpems, Bpems LTaTHOW paboThl.
KOZ COCTOSIHUS;
HanpsbkeHne anemMeHTa NUTaHus;
BEPCUIO TEMNIOCHETUNKA,;
LeHbl UMNynNbCcoB kaHanoB V2 n V3, n;
3Ha4eHue TemnepaTtypbl XONOA4HON BOAbI (4NA Bepcumn A2);
CEPUNHBbIA HOMED.

T-21 peFMCTpMpyeT YyacoBble 3Ha4YeHUs 3a nocrnegHue 84 cyTok criegyloLwmx napameTpoB:
KonmyecTBa TennoTbl (TENSIOBON 3HEPTUN);
o6bEmoB TennoHocutens V1, V2, V3;
TemnepaTypbl B TpybonpoBoaax, COOTBETCTBYOLWME KaHanam nameperna T1, T2;
KOAOB COCTOSIHUS;
BPEMeHM wTaTHoON paboThl.

T-21 peructpupyeT MecsvHble 3HaYeHns 3a nocnegHve 16 mecsiues Ha 00 yacos ycTa-
HOBMEHHON AaTbl CrneayoLwmnx napaMmeTpoB:

Konu4yecTtBa TENoTbl (TENNOBON 3HEPrumn);

o6bEmoB TennoHocutens V1, V2, V3.

[nsa BbiBOAA TekyLlen MHdopMaunm 1 3apermcTpupoBaHHbIX AaHHbIX T-21 nmeer:
ONTUYECKNUIN pasbeM;
ranbBaHNYeCKN pasBA3aHHbIN NocnegoBaTenbHbIN MHTEPdENC.

[na obecneyeHns cbopa uHDOpMaUUM AOONOMNHUTENBHO MOCTABMATCA chnegyrolme
YyCTPOWCTBA:

aganTepbl onTuyeckoro passema OlNTO;

aganTtepbl nepeHoca gaHHbix KCU-2, YTO-2y;

agantep mogema (paguomogema), KCM.

agantep nHtepdenca RS-485;

Apantep ontnyeckoro pasbema OlNTO npegHasHayeH ona nepefadn gaHHbIX M3 nams-
TV TennocyeTymka HenocpeactBeHHo Ha [MK yepes ontopasbeM. AganTtep BbINOMHEH B
nnactmaccoBoM kKopnyce, obecneunsatolemM KpenneHne Ha nepeaHen naHenu TennocyeT-
ynka. Agantep umeet kabenb gnvHon 1,5 m (Mo 3aka3y BO3MOXHO yANMHeHWe kabensa o
25 m) c sunkon DB-9 ans nogkntoveHns k COM-nopTy kommnbtoTepa. YTeHne apxvBHbIX
AaHHbIX Ha (1K ocyllecTsnseTca nNo4 ynpasneHnem cneunansHon nporpaMmmbl, NOCTaBnNs-
€eMOM U3roToBuTENEM.

ApanTtepbl nepeHoca gaHHbix KCA-2 n YT[O-2y npegHasHadveH Ana nepeHoca AaHHbIX U3
namstn Tennocyetumka Ha MNK. KCU-2 nossonseTt nepeHocuTb nHdopmauuio ns 33 tenno-
cyetyukos, YMNO-2y — n3 64 tennocyetumkoB. MHdopmaums ¢ agantepoB MOXET ObITb ne-
pegaHa Ha K yepes COM-nopr.

Apantep mogema KCM BbINOMnHEH B NnacTMaccoBOM Kopnyce, uMmetowem pasbem DB-
25 Anga noaknioyeHns K mogemy. Agantep MMeeT onTopasbeM, Cnyxalum AN NoAKYe-
HUS K TennocyeTyuky. Bo3amMoXXHO ucnonHeHve ANS MOAKMIYEHUS Yepes raribBaHuyecku
pa3Ba3aHHbIN NocnegoBaTeribHbI UHTepdenc.

ApanTtep nHtepdenca RS-485 npegHasHayeH ona noakmodeHus T-21 K nokansHoW ce-
Tn, paboTatowwen B ctaHgapte RS-485. OgHoBpeMeHHO 4Yepe3 aganTtepbl B CETb MOXET
ObITb NoAKMYeHo Ao 255 TennocyeTynkoB. B kayecTBe BegyLero ycTtponucTsa B CeTM MO-
XeT BbITb MCMOSb30BaH NEPCOHarnbHbIA KOMMLIOTEP UMW KOHTPOSep, MMEKLWNA UHTep-
denc RS-485. Agantep usrotaBnmBaroTca B BuAe NnaTbl, yCTaHaBNMBaemMoun B kopnyc T-
21.




4 YpaBHeHUS UBMEPEHUMN.

4.1 T-21 uamepsieT macchl TennoHocutens G1 n G2 B cooTBeTCTBUM CO criedyOLMMK ypaB-
HEHUSAMU U3MEPEHUIA:
Gl= é DV1x (T1), T —ans Bepcuin A2, A3n, A3c;

Gl= é DV1x (T2) -ans Bepcun A3o0;
G2= é DV2x (T2), T—ansa sepcuii A2, A3n;
G2= é DV2xr (T1) -pns Bepcun A30;
G2=34 DVDL>r (T1) - ana Bepcum A3c, ecnn T1 >T2k

20e DV1, DV2- npupallieHuss o6bemMoB TennoHocUTenNs, npoLueatlero no Tpybo-
MPOBOAY COOTBETCTBYIOLLErO KaHasna 3a MHTepBan CyMMUPOBAHUS, M°;

r(7y), r(T2)- cpegHve 3a nHTepBarnbl CyMMUPOBAHUS NIIOTHOCTWU Tenmno-

HOoCUTens, onpeaensemMbie B 3aBucumocTn oT Temnepatyp 11, T2 B coort-
BeTcTBUM ¢ Tabnmuyamu CCJL «[MnoTHOCTb, 3HTanNbnus, BA3KOCTb BOAbIY,
1993 r npu gaBneHun 6 aTtm., TIM®.

T2k - 3HayeHve TemnepaTypbl, yCTaHABNMBAEMOE KaK KOHCTaHTa Ansi Bep-
cun A3c. B Tom cnyvae, ecniv Temnepatypa T1 < T2k - npupaweHmne G2 He
npounssoaunTcs.

4.2 3mepeHre MaccoBbIX PACXOA0B TEMMOHOCUTENS (1, §2 MPOM3BOAMTCS MO hopMyiam:

gl= DTGl 3600, T/v

g2= —sz " 3600, T/4

Ansa Bepcum A3c nameperme g2 He NpoM3BOANTCS.
t — nepmoa uncna MMnNynbCcoB, MOCTYNMBLUMX Ha BXOZ, 3@ UHTEpBasn CyMMUPOBaHUS, C.
DG — npupaweHne macchl 3a Bpems t.

4.3 T-21, B 3aBMCUMOCTM OT BEPCUUN U3MEPSIOT TENNOBYIO 3HEPrMi0 Q B COOTBETCTBUM CO Crie-
AYIOLWNMN YPaBHEHUAMWN N3MEPEHUS:

Q=G2:(hl- h2)+(Gl- G2):(hl- hk), IOx

Q =GL:(hl- h2)+(Gl- G2):(h2- hk), IDx

A2 Q =GL:(hl- hk)- G23(h2- hk), Mx
Ipumeuanusn Bce ypasHeHusi moxdecmeeHHb! U npueodsimcs K
00HOMY 8uUdy rnpocmeiM anzebpaudeckum rpeob-
paszosaHuem.
A3n Q =GL>(hl- h2), Mo
Q=GL>(hl- h2), 'Ox
A3o Ilpumeuanusn B daHHOU eepcuu npeobpasogamernis pacxoda
kaHana V1 ycmaHaenugaemcs 8 obpamHbiti mpy60orposod.
A3c Q=G1>(hl- hk), IOx
20e hi, h, - MaccoBble SHTanbNUK BOAbI, ornpeaerieHHas no 3Ha4YeHnsam Temne-

patyp T1, T2, B cootBeTcTBUM C Tabnmuamu CC[ «MNoTHOCTb, SHTanb-
nuns, BA3KOCTb BoAbl», 1993 1 npu aasneHun 6 atm., MNIK/T.

hk — sHaueHve sHTanbLNMKM XONoAHON BOABI, yCTAaHABNMBAEMOE KaK KOHCTaH-
Ta. MNMpeanpunartne-nsrotoBuTenb Boinyckaet T-21 Bepcum A2 cO 3HaYeHMEM
TemnepaTypbl XONOAHOW BOAbl, OrOBOPEHHbIM 3akas3yMkoM Mpu 3akase. B
TOM crydae, ecnu 3HaveHne Tk He OroBOpeHO B 3akase - yCTaHaBnNMBaeTCH
Tk = 10 °C. YctaHoBneHHoe 3HavyeHue Tk oToGpaxaeTtcs Ha XK.
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5 OcCHOBHbIe CXeMbl MOHTaXa U NoAKMIYeHUs

5.1 I/IamepeHme TEnnoBown dHeprmnm B 3aKpbITblX CUCTEMaAX TennocHabxeHna 6e3 KOHTpOIA

yTeuex.
[na n3amepeHuss TENMOBOW 3HEPrMM B 3aKPbITbIX CUCTEMAx 6e3 KOHTPONsA yTeyek uc-

nonb3ytoT T-21 Bepcum A3n, A3o.
Cxema MOHTaXa M NOoAKMYeHnsa TennocyeTymka Bepcum A3n nsobpaxeHa Ha puc. 5.1,

a cxema MOHTaxa 1 NoAkmnoyeHnsa TennocyetTynka sepcumn A30 nsobpaxeHa Ha puc. 5.2.

_
II'IOTpe6V|Ter|b

[repmonpeo6pasosaten |

—

MNocTaBLuk

nosaroLLiA 06paTHbIif
Tpy6onposoa Tpy6onpoBoa
puc. 5.1
repmonpeobpasosatent |

—»>

MNocTaBLmk

nopatoLLmii 0BpaTHbIN

Tpybonposoa Tpy6onposoa
puc. 5.2

5.2 I/I3MepeH|/1e TEnnoBown QHeprmm B 3aKpbITbIX N OTKPbITbIX CUCTEMAX TennocHabxeHus, cu-

ctemax BC ¢ koHTponem yTeyek (pasbopa).
[nsa namepeHnst TENNMOBOWM SHEPTNN B 3aKPbITbIX N OTKPbITbIX cucteMax n cuctemax BC
C KOHTpoOmeMm yTeyek (paszbopa) BO3MOXHO MCMOMb30BaTb TEMOCHETUMKN Bepcumn A3n.
Cxema MOHTaxa M NogKroyeHnsa TennocyeTynka sepcum A3n, ansa atoro cnyyas, nsob-

paxkeHa Ha puc. 5.3

[repvorpectpazosatens] =
)
. \
[NocTaBLukK \ MoTpebutens
noparoLLyii o6paTHbIN
Tpy6onpoBoa Tpy6onposoa

puc. 5.3
T-21 Bepcun A3n onpegensieT KonM4ecTBO TEMNSIOBOW 3HEPrun, NoTEPSIHHOM TENNOHOCUTe-
nem B pesynbTaTe U3MEHEHUS ero TemnepaTypbl OT Ty o To. CymmapHoe KonuyecTBo Ten-
FIOBOW 3HEPIMM C YY4ETOM yTeudeK (pa3dbopa) AOIMKHO onpeaensaTbCA nofb3oBaTtesieM, Co-
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rnacHo "lMpaBun y4yéTta TennoBOM 3HEPrum U TEMrOHOCUTENS, perncTpaumoHHbin Ne 954" n.
3.2.1 (dpopmyna 3.1) no popmyne:

5.3

5.4

6.1

QcyMM =Q + (G1 - Gz) ’ (h2 - hXB), MO

20e hXB — aHTanbnua Boabl B TPY60NpoBoAe NOANUTKMA Ha MCTOYHMKE TENMOBOIA
3Heprum.

M3mepeHne cymmapHOW TENIOBOW SHEPIX, 3aTPavYEeHHOW Ha OTOMMEeHNe U NOAOrPeB paso-
OpaHHOro TENNOHOCUTENS B 3aKPbITbIX U OTKPbITBIX CMCTEMaxX TennocHabxeHus, cucte-
Max umpkynauuoHHoro MBC.

[nsa namepeHnss CcyMMapHOW TEMNOBOW 3HEPrK, 3aTPayeHHOW Ha OTONMEeHME U NoJo-
rpes pa3obpaHHOro TENSIOHOCUTENS B 3aKPbITbIX M OTKPbLITLIX CUCTEMaXxX TensiocHabXeHna n
cuctemax umpkynsumonHoro MBC ncnonk3ytoT TennocyeTymkn sepcum A2.

Cxema MOHTaxa W NOAKIMIYeHUs TennocyeTymka sepcum A2 nsobpaxeHa Ha puc. 5.3

B peanbHbIX YCNoBuAX aKcnnyaTtaumm TemnepaTtypa XonogHom BoAbl MOXET OTNMyaTbCA
OT YCTaHOBIEHHOrO B TensiocyeTynke 3HadvyeHus Tk. B aTom cnyyae pekomeHgyeTcs Kop-
peKTMpoBaTb KONM4YecTBO NoTpebneHHon (oTnyLeHHoW) TennoTel B cooTBeTcTBUN ¢ [TOCT
P 8.592-2002 vnn MW 2537-2000 «TennoBasi aHeprust OTKPbITbIX BOASHbLIX CUCTEM Tensio-
cHabxeHus, nonyyeHHasn notpebutenem. Metoguka BbINOAHEHWUST UBMEPEHNNY .

N3mepeHue TennoBon aHeprnun, 3aTpavyeHHOW Ha Nogorpes pas3obpaHHOro TennoHocuTens
B cuctemax tynukosoro NBC.

[na namepeHnsi TeNnoBoOW 3HepPrum, 3aTpavyeHHoM Ha nodorpes pa3obpaHHOro TensioHo-
cuTens B cuctemax Tynukosoro BC ncnonb3syoT Tennocyetynkm sepcun A3c.

Cxema MOHTaXxa ¥ NoAKMioYeHus TennocyeTymka sepcum A3c nsobpaxeHa Ha puc. 5.4

frepmonpeo6pasosatent | e
N\ O

MocTaBLwuk I Fﬂome@menb

nogaroLmn
Tpybonposoa

puc. 5.4

B pearnbHbIX ycnoBusAx aKcnnyataumMm temnepaTypa XOro4HON BOAbl MOXET OTNn4aThCs
OT YCTaHOBMEHHOro B TenrocyeTynke 3HayeHus Tk. B aTom crnyvae pekomeHayeTcs Kop-
peKkTMpoBaTb KONM4yecTBO NoTpebneHHon (oTnyLeHHon) TennoTel B cooTBeTcTBUM ¢ OCT
P 8.592-2002 vnn MW 2537-2000 «TennoBasi aHeprust OTKPbITbIX BOASHbLIX CUCTEM Tensio-
cHabxeHus, nony4vyeHHasa notpebutenem. Metoavka BbINONTHEHUS U3MEPEHUIY.

T-21 ¢ Bepcuen A3C NMelT AONONHUTENBHYIO (PYHKLMIO — n3mepeHne odbbema 1 Maccbl
TennoHocuTensa B crnydae, Korga ero Temnepatypa MeHblUe YCTaHOBMEHHOro 3Ha4eHus
T2k.

6 MOHTAX U NOAINOTOBKA K PABOTE

O6wwe TpeboBaHms

6.1.1 MoHTax T-21 pekomeHOyeTCs MpPOM3BOAMTL OpraHM3auusaM, UMeKLMM OnbiT NpoBe-

AeHns NnogobHbIX paboT, AOCTAaTOYHYH KBanNUdUKaUMIO CneumanmnctoB, a Takke Heobxo-
OUMble NULEH3UK Ha npoBefeHue nogobHoro poda paboT B COOTBETCTBUM C AENCTBYHO-
LWMM 3akoHogaTenbctBom PO.

6.1.2 [lepen Ha4yanom MOHTa)Ka HEOOXOAMMO NPOU3BECTU BHELLHUIN OCMOTP NpUGOpPOB, BXO-

ASLLMX B COCTaB TemnrocyeTymka, Npm 9ToM NpoBepsieTcs:
- KOMMMEKTHOCTb NOCTaBKMK;
OTCYTCTBUE BUANMbIX MEXAHNYECKNX NOBPEXAEHWUN;
Hanu4ve OTTUCKOB Knenma noBepuTens n U3rotoBuTens Ha nnombax n B nacrop-
Tax npubopos;
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COOTBETCTBME 3aBOACKMX HOMEPOB YKa3aHHbIM B NacrnopTe.

6.2 OkcnnyaTauMOHHbIE OrpaHUYEHUS.

6.2.1 He rapaHTupyeTcst paboTocnocobHOCTb Npubopa Npu aKkcnnyaTauuy B criydasx 3aTton-
neHnsl, B MOMELLEHUSIX C TeMNnepaTypoi Bo3ayxa, npessbilwatower 60 °C, a Takke Bo6nman
NCTOYHUKOB 3MNEKTPOMArHUTHbIX Nofen ¢ HanpshkeHHoCTbo 6onee 400 A/m. Mpu MoHTa-
)Ke Ha yyacTkax, B KOTOpPbIX BO3MOXHO HEMOSHOE 3arnosTHEHNE XUOKOCTbO TpybonpoBoaa
(onyckHble y4acTKM UM y4acTku, pacnofoXeHHble B HauBbICLLIEN TOYke Tpybonposoaa),
He rapaHTUpYylTCA NokasaTeny TOYHOCTU, YKka3aHHble B N.2.

6.3 PekomeHaauuu Ans NPOEKTUPOBaHUS

6.3.1 MecTto Ons MoHTaxa AOSMKHO OblTb BbIOpAHO TakMM 06pPa3oM, YTOObI UCKMHOYUTb
cKonmneHue BO3adyxa B MPOTOYHOM YacTu npeobpasoBaTenen pacxoga TennocyeTtymka T-
21, a Takke B npunerarLmx K HUM ydactkax Tpybonposoga.

||:||:||
o= 0
o

— —>

puc. 6.1 lNpaBunbHoe pasmelleHne T-21 puc. 6.2 HenpasunbHoe pasmelueHne T-21

6.3.2 [1na obecneyeHus ctabunbHoW paboTbl, TUNopa3vep npeobpasoBaTtens pacxoga pe-
KomeHayeTcs BblbnpaTh € y4eToM creytowmx TpeboBaHuii:
- pacxof KMOKOCTM B TpybonpoBoAe HE OOSMKEH MpeBbilaTh MakCUManbHOro pac-

X0Aa, ykasaHHoro B 1abn. 2.1 u Tabn. 2.2
B TOM Chnyyae, ecnn namepsiemas cpefa COOEpXUT MarHUTHbIE NPUMECK, peko-
MeHayeTcs BblomMpaTtb Tunopasmep T-21 «KOMIMAKT» Takmm obpasom, 4ToObI
3KCNSlyaTaumnoHHbIA pacxod Xuakoctu B Tpybonposoge Obin Bbiwe 1/3 makcu-
ManbHOro pacxona, ykasaHHoro B 1abn. 2.1.
B TOM chny4dae, ecnu mamepsiemas cpefa CoOepXUT MexaHu4yeckue npumecu, pe-
komengyetca ana T-21 «KOMBWK» ycTtaHaBnvBaTb MarHMTHO-MEXaHuU4eckue
dunbTPLI.

6.4 MoHTax T-21

6.4.1 MoHTax T-21 nponsBoaMTb Ha TpybGonpoBoae B yAOOHOM ANsi CHATUS NMOKa3aHWi Me-
CTe, COOTBETCTBYIOLLEM YCNOBUAM 3KCryaTaumm.

6.4.2 HanpaBneHve notoka B CUCTEME OOSMPKHO COOTBETCTBOBAaTb HaMpaBMIEHWIO CTPESKY,
HaHeceHHoM Ha kopnyc T-21.

6.4.3 T-21 «KOMIMAKT» paccumTaHbl Ansi pasmeLLleHnst Ha NMPOU3BOSbHO OPUEHTMPOBAH-
HOM y4yacTke Tpybonposoaa. ObsisaTenbHblM TpeboBaHeM sIBNSIETCA MOSHOE 3arofHe-
HVe Tpybornposoaa TennoHoCUTENEM.

6.4.4 TlpucoeanHsiemblli TpybonNpoBoa AOMMKEH COOTBETCTBOBaTL [ly NpeobpasosaTtens pac-
Xo4a 1 UMeTb NpsiMble Y4acTKX ATIMHOMN:
He meHee 10 [y nepef HUM n He meHee 2 [ly nocne anga T-21 « KOMMAKT »;
He meHee 5 [ly nepen HUM n He meHee 2 [ly nocne gnda T-21 «KOMBUK».

6.4.5 [lonyckaeTcs yctaHaBnuBaTh WapoBoi kpaH neped T-21 «KOMMAKT» Ha paccTosiHum
meHee yeMm 10 [ly, HO He meHee 4[y. MNpu aToMm, B paboyemM COCTOSIHUK, LIApPOBOW KpaH
AOIKeH BbITb MOSITHOCMBIO OMKPbLIM.

6.4.6 lMpsimMble y4acTKM JOSMKHbI U3roTaBNMBaTLCSA U3 OObIKHOBEHHBLIX TPy6 no MOCT 3262 .
Ona npucoegnHenns T-21 «KOMMAKT» ¢ [y 25...40, a takvke T-21 «kKOMBUK» peko-
MeHOyeTCs MCMNonb30BaTb KOMMMEKTbl MpuUcoeauMHUTEenNnen, nocrtabnsemMble U3rotoBuTe-
nem. Komnnektbl npucoegnHutenen obecneymsaoT Heobxoaumble ANUHBI NPSAMOSIUHEN-
HbIX Y4aCTKOB.

BHUMAHMUE! [Ipoknadku, ycmaHaenueaembie Mex0y ¢hrnaHuyamu, He OOJIKHbI 8bl-
cmyname 8 NPOMOYHy0 Yacmb mpy6onpoeooda.
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6.4.7 [lpu Hannymum B TPYGONPOBOAAX MeXaHUYECKNX NpUMecein pekoMeHayeTcs nepen npe-
obGpasoBaTtenem pacxofa ycTaHaBMMBaTb MarHUTHO-MeXaHU4Yeckne unbTpbI.

Ilpumeuanusn [aHHoe mpebosaHue He sierisiemcs obsizameribHbIM. Heobxodumocme ycmaHo8-
KU ¢bunbmpos orpedenisem nompebumesib UCx00s1 U3 COCmMOsiHUS ceoux mpyborpogodos. Oribim 3KC-
nyamayuu rokasbligaem, 4mo Hanudue guibmpos HYauje ece2o mpebyemcsi 0nsi munopa3mepos 15
.. 32.

6.4.8 TepmonpeobpasoBaTeny CONPOTUBIEHUS CrieayeT MOHTUPOBATb CUMMETPUYHO K OCM
TpybonpoBoaa NAeHTUYHbIM CNocoboM Kak Ha nogaroLlem, Tak u Ha obpaTtHom Tpyb6onpo-
Bogax. [unb3bl TepmonpeobpasoBaTenen CONPOTUBEHUS OOIDKHbI MOHTUMPOBATLCHA B
WTyuepax, npusapmaemblx K Tpybonposoay, U AOMKHbI ObITb pacnonoxeHsl B Tpy6o-
nposoge Tak, 4Tobbl BoAa oMbiBana nx no Bceun AsivHe.

PekomeHayeTcs ncnonb3oBaTh WTYLEPbl U TMNb3bl U TepmokapMaHbl (ansa T-21 «KOM-
BUK»), Bbinyckaemble nsrotoeutenem. MabaputHble U NpucoegmHUTENbHbIE pasmepbl Tep-
MokapmaHoB npueegeHbl B NMPUTNTOXKEHUN 4.

10wt

puc. 6.3
HwkHAA YacTb TepmonpeobpasoBaTernien COnpoTUBNEHUS OOSMKHA ObiTb pacnonoxeHa
npumepHo Ha 10 MM Hmxe ocu Tpybonposoda. YacTb oTpeska TpybonpoBogja B MecTe
MOHTaXa criegyeTt U3onnpoBaTtbh, YTOObl UCKOUYUTL AOMNOMHUTENbHbBIE NOrPELUHOCTN N3Me-
peHus. [Ons ynydweHus Tensnonepenayun mexgy TtepmonpeobpasoBaTenemMm v 3alluTHOM
rMnb3on peKkoMeHOyeTCa MeTanfiMyeckoe OKOHYaHue TepmonpeobpasoBaTensd CMOYUTb
CUINNKOHOBOW CMa3KoMN.
BHUMAHUE! Ucnonb3ayembill npu u320moesieHuUU KOMIMJIeKmoe mepmorpeobpa-
3o0eamenell KTI1-500 UBK kabenb He siesisemcsi Macsio6eH30cmolikum.
Mpn HeoBGXxoANMMOCTH, paspeluaeTca NPou3BOaNTb YANUHEHWE kabens Tepmonpeobpa-
3oBaTenen conpotnenerns. Npu aTom Heobxoaumo cobnogaTh cnegyowme ycrnoBus:
conpoTumereHne 2-x xunn gobaesnsemoro kabensa gosmkHO ObiTb He 6onee 0,38 Owm;
pas3HOCTb COMPOTMBIEHUIA MexXay ABYMS xunamm gobasnsiemoro kabensa kaHana
T1 n gByms >xunammn gobasnsemoro kabens kaHana T2 He OOSMKHa nNpesblllaTb
0,04 Om.

6.5 MoHTax aneKTprUYecKoi Cxembl

6.5.1 Cxema pacnonoxeHus pasMmeLLeHNst KNeMMHbIX KONOAOK M APYrMX 3NeMeHTOB Ha nna-
Te NoA NepeaHen KpbIlWKoW npuBeaeHa Ha puc. 6.4.

14



—

. bxamnep nutaxHua YOC;

2. OnemeHT nutaHns YOC (y T-21 «KOM-
BUK», M3roTOBMEHHbIX nocne
15.01.03 — oTcyTcTBYET);

PasbeM ranbBaHU4eCKU-pa3BA3aHHOIO
nocnegoBsaTenbHOro uHTepdenca;
AnemeHT nutaHmna MIMY;

[bxamnep nutadma MIMY;

Knemmbl Bxopga V2;

Knemmbl Bxopga V3;

Knemmebl Bxoga T1; Doplojoo o

Knemmbl Bxoaa T2; 555
Ilpumeuanusn [na obecriedeHus
HalexxHocmu numaHusi, pasbemsl numa- H

HUS Mo2ym b6bimb 3aMKHyMbl nepembiy- /] |
Koll, 3anausaemoll ¢ obpamHolU cmopo- 6/ j ﬂ 49[
Hbl nnamel. B amom cnyvyae dxamrepsi

numaxusi Mo2ym omcymcmeosamb.

w

©oND>O A

puc. 6.4

6.5.2 [na nopgkntoveHuss npeobpasoBaTtenen pacxoda k kaHanam V2 u V3 Tennocuyetymka
pekomMeHayeTCs UCnonb3oBaTh ABYXKUIbHbLIN Kabenb ¢ ceveHnem xun 0,2...0,35 mm2,
NMEIOLLUNIA HaPYXXHYIO M30NSALUMIO KPYroro ceyeHusi, guameTpom He bonee 5 mm. Bos-
MOXHO MCMNOMb30BaTh kaberib, UMEKLWNN HapyXHY U30MAUMI0 HEKPYTNOro ceveHns. B
3TOM criydae MakcumarbHbIN JIMHENHBIN pa3Mep CeYeHUs He JOSMKEH npeBbIwaTh 6,5 MM.

6.5.3 [loaknioyeHuo anekTpuyecknx npoBodos k T-21 cneayeT NPoU3BoAMTL B crieaylowem
nopsiake:
OTKPYTUTb BUWHTLI, 3AKPENNSAIOLLME NEPEOHION KPbILLKY;
NPONoOXuTb Kabenu 4Yepe3 KaGenbHble BBOAbI, CHSATb W30MSAUMIO C NPOBOAOB,
npeaHasHaYeHHbIX ANs NOAKMHYEHMS B COOTBETCTBUM C puc. 6.5.

puc. 6.5
BCTaBuB B BepxHee oTBepcThe knemmbl WAGO oTBepTKy U, NogHUMAs ee BBEpPX,
pacKkpbITb 3aXKMUM B HUXXHEM OTBEPCTUN;
nogobpartb COOTBETCTBYHOLLMI NPOBOA M BCTaBUTb €r0 3a4ULLEHHbIN KOHEL, B pac-
KpbITOE HUWXXHEE OTBEPCTUE B COOTBETCTBMM C pUcC. 6.5 ;

OTNYCTUTb OTBEPTKY, 3aXaB NpoBO4 B KIneMmMe;

NOBTOPUTL onepaunn ona scex NnpoBoAOB;

3aKkpennTb NpoBOA, 3aTdrnBas ra|71|<y kabenbHOro BBOAA;
YCTAHOBUTb KPbILKY W 3aKPYTUTb BUHTbI KpenneHNA KPbILLKA.

6.5.4 [lpy MOHTaxe anMeKTpMYecKor cxembl Heobxoaumo cobnioaaTth crneagywowme Tpebosa-
HUA:

nogknoyaTe npeobpasoBatenn TemnepaTypbl U nNepBuYHble npeobpasoBaTenu
pacxofa B COOTBETCTBUM C BbIOPAHHOM CXEMOW MOHTaxa v nogknoveHuns (cm.n 5);
npu NOLKMYEHUN OOMOMHUTENbHLIX NpeobpasoBaTenen pacxoda, UMEKLLMX Bbl-
X04, TUNa «OTKPbITbIA KONMEKTop», cobntogate NONAPHOCTb. LleHa BbIXOAHOMO MM-
nynbca nogkno4Yaemoro npeobpasoBaTtensd pacxofa [OfkKHa COOTBETCTBOBATb
LeHe uMmnynbca kaHana T-21.

6.6 OnpobosaHne
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6.6.1 [llocne npoBeaeHMss MOHTa)ka, HeoGXOAMMO NpPOBeCTM onpoboBaHuWe paGoTbl Tenno-
cyeTYMKa B criegytoLlem nopsake.

- MNopaTtb pacxog xuakoctn vyepes T-21. MNpu nycke, Bo nsbexaHme rmgpaBrimyeckmx
yOapoB, 3anonHeHve npeobpasoBaTens pacxoda BOAOW HEOOXOAMMO BbINOSHATH
nnaBHoO.

Yb6eanTtbcsa B Hanu4mMm nokasanum Ha KK T-21.

Uepe3 15 MUHYT ybeamTbCca B repMeTUYHOCTU COEAMHEHNA - HE AOJHKHO Habno-
JaTbCs NoATEKaHWI, Kanenb.

MepekpblTb pacxon TennoHocuTens B Tpybonposoae, ydoeanTtsca B 06HyNeHnn 3Ha-
YyeHun g1, g2.

MpoBepuTb 3HaveHne koga HC (nhgukaumsa kogos HC, mx pacumdpoBka 1 3Hade-
HWe npuBeeHbl B 7.2).
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6.7 HemcnpaBHocm n MeTodbl X yCTtpaHeHuns

6.7.1 HeuncnpaBHoCTW, KOTOPbIE MOTYT ObITb YCTPAHEHbI NOTPEOMTENEM Ha MecTe JKcnnyaTa-
LuumM npueeneHsl B Tabn. 6.1.

Taon. 6.1

MposiBneHue Heuc-

Hanbonee BeposiTHbIe

MeToAabl yCTpaHeHusA

npaBHOCTU NMPUYUHLI
Mpu 3anonHeHHoM Tpybo- | Mo TpyGonpoBoay, Ha koTopoM | 1.MMockonbKy TenroBble CeTM He NpegHa3HaYveHbl Ans
NPOBOAE W 3aKpPbITbIX 3a- | YCTAHOBMEH nepegadn SnekTpoO3HEpPrun, HamTM u yCTpaHUTb MUC-

OBMXKaxX (oXugaembln pac-
Xop, TennoHocuTensi paBeH
0) HabnogalTcs HeHyrne-
Bble 3HayeHus g1.

T-21, Te4YeT ANeKTPUYECKUn TOK
(6onee 2..3 A).
(aktyanbHo pgna  T-21
naKkT»)

«Kowm-

TOYHUK 3NTEKTPUYECKOro ToKa.

2.Myctute TOK B 06BOA y4yacTka, Ha KOTOPOM ycTa-
HOBIEH TENMOCYETUUK, Cneaytowmm obpasom:
3ansonupoBatb G6onTbl dnaHues. [Ons npubopoB c
pe3bboBbIM COeAuHeHVWe - BpesaTb praHubl Ha
6nuanexawmx yyacTtkax TpybonposogoB nvbo Boc-
nonb30BaThCs (priaHLaMm NpUMbIKaloLLEn apmaTypbl;

dTOpPONNACTOBLIN
Kembpuk nnbo neHta
dYM

MapoHuToBbIE
npoknaakn

NPOW3BECTU 3NEKTPUYECcKoe LLYHTUPOBaHWE y4acTka
TpybonpoBoAa Ha KOTOPOM YCTaHOBMEH TEMnocyeT-
YUK LIYHTUPYIOLWeNn WwnHon. Mcnonb3oBaTtb CTanbHyo
NpOBOSIoKYy AnameTpom 6...8 mm. Cnocob coegnHeHus
— cBapka.

M3onmpoBaHHbIN
dnaHey

LyHTupytowas
LKHa

Mpn oxupaemom cTabunb-
HOM pacxofe TensioHocuTe-
na  Habnogaetca  HecTa-
6unbHOCTb MokasaHun g1

(92)

MHopoaHoe Teno nonano B Ka-
Han T-21 unu NOAKMKYEHHOro K
HeMy npeobpasoBaTensi pacxo-
na

CHaTb T-21 unn npeobpasoBaTtenb pacxoda ¢ Tpybo-
nposoaa, ouncTUTbL kaHan. B Tom cnyyae, ecnu 3aco-
peHus NOBTOPSAOTCA — YCTaHOBUTL neped T-21 u ne-
pen NoAkIioYeHHbIM K HeMy npeobpasoBaTenem pac-
X0a MarHUTHO — MeXaHN4Yeckn unbTp.

Mpu oxmpaemom paBeHCTBE
pacxodoB B MNogawllem u
obpaTHom TpybonpoBsoaax,
Habnogaetca pasHuua no-
KasaHui wmexagy g1 u g2.
Mpu aTom

(91-g2)/g1*100 > 2% (4%
ana T-21 « KOMBUK»

Cwm. npeabiaywmn absau,.

He BbiaepxaHbl TpeboBaHuA K
npsiMbIM y4acTkam Tpyb6onpoBo-
[0B.

HeucnpasHocte T-21 nnn noga-
COEAIMHEHHOro K Hemy npeobpa-
3oBaTens pacxoaa.

B Tom cnyyae, ecnu He oGHapy)XeHO 3acopeHust Npo-
TOYHOW YacTu, NOMeHsATb MecTamyn T-21 1 nogkno-
YeHHbI K HeMy npeobpasoBaTens pacxoga. B Tom
cnyyae, ecnu pasHuua nokasaHun g1-g2 nomeHsana
3HaK — NPOM3BECTM NEPEMOHTaX NPSMbIX y4acTkoB. B
TOM cnydae, ecnv pasHulia NokasaHui He NomeHsana
3HaK — oTnpaBuTb T-21 1 npeobpasoBaTtens pacxoaa
aona pemMoHTa npeanpuaTuio-u3roTtoBuTento nUnn ero
npeacTaBuTENtO.
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MposBneHue Hanbonee BeposiTHbIe
HOwnarHocTuka YcTpaHeHue
HencnpaBHOCTHU NPUYUHbI
WHavumpyembii - Kog

COCTOSIHUSI COAEPXUT
KO CUTyauum:

1.HanpaeneHue notoka B
TpybonpoBoge He COOT-
BETCTBYET HanpasBreHuo
CTPErnkn, HaHeCeHHOW Ha
kopnyce T-21

2. OnekTponpoBoaHoe
MHOPOAHOE Tero nonano B
kaHan T-21 vnu nopknio-
YEHHOro K HeMy npeobpa-
3oBaTens pacxog W 3a-

MKHYIO  3MeKTpoabl Ha
Kopnyc
3.Huskoe HanpsxeHue

9NIeMEeHTOB NUTaHNA.

1.MNpoBeputb  cooTBeTCTBUE

HanpaeneHusi
HanpaereHuto NoToka.

CTpernku

2.CHaATb T-21 ¢ Tpy6onposo-

Aa, OCMOTPeTb MNPOTOYHYIO
YacTtb
3.UamepuTb HanpskeHve

9NeMEeHTOB NUTaHUA.

1.Mpounssectn nepeMmoHTax T-21.
2.04MCTUTL MPOTOYHYIO YacTb T-
21.B TOM cny4ae, ecnu 3acope-
HWUS MOBTOPSIIOTCA — YCTaHOBUTb
nepeqg T-21 n nepen NoakmNoYeH-
HbIM K Hemy npeobpasoBaTternem
pacxoda MarHWTHO — MexaHuye-
CKN (PUNbTP.

3.B Tom cnyvae, ecnu Hanpsixe-
Hue Hwke 3 B — npoussectun 3a-
MEHYy.

1.TepmonpeoGpa3zoBaTernb
He nogknw4yeH unn BMme-
CTO Hero  MoAKIYEHO
Opyroe ycTpoucTteo (npe-
obpasoBaTenb pacxoaa).
2.06pbIB  nnn  KopoTKoe
3amMblkaHne B MnpoBoAax,
coeauHsiIoLLMX Tepmonpe-
obpasoBaTenb k T-21 unu
HeucnpaeeH TepMonpeob-
pasoBaTerns .

1.MNpoBeputb  NpaBUNBLHOCTL
NoakmtoYeHnst  TepMonpeot-

pasoBaTenen.

2.0TcoeguHnTs npoBoda oOT

TepmonpeobpasoBaTens,

3aMepuTb €ero ConpoTuBere-
Hue. ConpoTuBreHne LOIK-
HO HaxoauTbCA B npegenax
500...780 Om B 3aBNCUMOCTU
OT TemnepaTypbl. B ToM cny-
Yyae, ecnu CconpoTuBEHNE
BbIXOAMWT 3a BbllLENPUBELEH-
Hble npegenbl — HencnpaseH

TepMonpeobpasoBaTerb,

nHavye — obpblB UM KOPOT-
KOe 3aMblkaHue B COEAWHU-

TenbHbIX NpoBoAax.

1.Moakntounts Tepmonpeobpaso-
BaTerb B COOTBETCTBUUN C Bbl-
OpaHHOW  M3MepUTENbHON  cXe-
MOR.

2.B TOM cnyyae, ecnu Heucnpa-
BeH TepMonpeobpasoBatenb —
3aMEHUTb €ero, MHadye — ycTpa-
HUTb OOpbLIB UMM KOPOTKOE 3aMbl-
KaHne coegnHUTENbHbIX NpPOoBO-
[0B.

Tepmonpeobpa3soBartersb,
ﬂO,D,KJ'IPO‘-IGHHbII?I K KaHany
T1 ycraHoBneH B obpat-
HbI Tpybonpoeoa, a T2 B
nogaroLmin

Mpon3BecTn nepenoaknoyeHme
TepmonpeobpasoBaTeneii

1
HeT curHana ot npe-
obpasoBaTtenss  pac-
xoaa kaHana V1

2
O6pbIB UK KOpoTKOE
3aMblKkaHue TepmMmo-
npeobpasoBaTtens
kaHana T1.

4
O6pbIB UK KOpoTKOE
3aMblKkaHue TepmMmo-
npeobpasoBaTtens
kaHana T2.

8
T1<T2
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T1uim T2 < Tx

1.HeBepHO ycTaHOBRNEHO
3Ha4eHue TK.
2.Temnepatypa T1 (T2)
OEeNCTBUTENBHO HWXKE 3Ha-
yeHnss Tk, HeucnpaseH
TepMonpeobpasoBaTesnb
WM HWU3KOE COMpOTUBIE-
HUEe M30NSUMM NPOBOAOB,
ucnosnb3yemblx Anst nog-
coeanHeHnsi TepMonpeot-
pasoBarerns.

1.MNpoBepuTb 3Ha4YeHune Tk

2. [lpousBectn u3mepeHue
Temnepatypbl Opyrum cpen-
CTBOM, CpaBHUTb CO 3Ha4e-
HUeM, nHauvumpyembim T-21.
Ecnun 3HavyeHus coBnagaoT —
HencnpaBHOCTb OTCYTCTBYET.
Ecnun 3HayeHus He coBnapga-
10T — OTCOeAWHUTb MNpoBOAAa
oT TepmonpeobpasoBarens,
3aMepuTb €ero CconpoTuere-
Hue. Mo Tabnuue lMpunoxe-
HUS 3 NpoBepuUTb COOTBET-
CTBUE COMpPOTUBIIEHUA Tep-

monpeobpasoBarens

n3me-

peHHon Temnepatype. Ecnu

3Ha4YeHna He coBnaTtalT

HeucnpaeeH Tepmonpeobpa-
30BaTeflb, eClnv CoBMNagatoT —

HU3Koe
Mexay npoBodamu.

CONpPOTUBMEHNE

1.06paTuTbCsl K  M3roTOBUTENO
WU ero npeacTaBuUTemNto, U3Me-
HUTb 3Ha4yeHne TK.

2.B TOM cnyyae, ecnu Heucnpa-
BeH TepMonpeobpasoBatenb —
3aMEHUTb €ro, ecnu npoBoaka —
3aMEHUTb NPOBOAKY.

32
MpupaweHne Q 3a
npeabiayLwyto MUHYTY
<0

1.HeT curHana ot npeo6-
pasoBaTtens pacxoga Ka-
Hana V1 nubo nokasaHus
g1 3HaunTenbHO MeHblue

g2.

D,I/IaFHOCTI/IKa N yCTpaHeHune HeI/ICﬂpaBHOCTeIZ aHanorndyHa onwu-

CaHHbIM BbliLLE.
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MposiBneHune
HencnpaBHOCTU

Hanbonee BeposiTHbIe
NPUYMHBI

OwarHocTtuka

YcTpaHeHue

64
B TeyeHun Tekyuiero
Yaca npowucxoauna
KOppeKLusi xoda
BHYTPEHHWUX YacoB T-
21

Koppekuusi xoga BHYTpeH-
HUX YacoB NPOM3BOAUTCA
aBTOMaTUYEeCKn B MOMEHT
CUUTbIBaHMSA apXvBHbIX
OaHHbIX YCTPONCTBOM ne-
peHoca pAaHHbix KCWU-2,
yna-2y

[aHHas cuTyaumst He SIBMSIeTCSl HeMCMNpPaBHOCTbH, OHAKO Heob-
XOOAUMO MPOBEPUTb NPAaBWUIbHOCTL MOKa3aHWI Tekyllen gaTbl v
BpeMeHU, nHanumpyembix T-21 . MNpn HEOBX0AUMOCTH, XOA BHYT-
PEHHUX YACOB MOXHO KOppekTupoBaTb Nnbo nocpeacteom YIM[-
2y, nu6o nocpeacteom MK vepes agantep OMNTO.

128
HanpsxxkeHue ane-
MeHTa nutaHuna T-21
MeHblue 3 B.

HanpsikeHne  anemeHTa
NMUTaHUA ,EI,GI?]CTBI/ITGJ'II:HO
Hwke 3 B nubo Hewucnpa-
BEH BHYTPEHHWA BOINbT-
meTp T-21.

NamepuTb

HanpsbkeHve

Ha

aneMeHTe nUTaHna BOJNbTMET-

pom.

B Tom cnydyae, ecnu Hanpsbke-
HME Ha 3NeMeHTe NUTaHuNA aen-
CcTBUTENBLHO HWKe 3 B — 3ame-
HUTb 3MEMEHT MUTaHWs, MHaye
— oTnpaButb T-21 B CEpPBUCHbLIN
LUEHTP MW3roTOBUTENS WM €ro
npeacTaBuTens Ans peMoHTa.

6.7.2 Bo Bcex ocTanbHbIX cny4yasax Heobxoanmo O6paTI/ITbC$I B CepBI/ICHbIIZ LUeHTPp n3rotoBu-
TEeNnA Unn ero npeacrtaBuTena ¢ onmcaHmem BO3HUKaLWNX np06r|eM.

71

7 NOPAAOK PABOTbDI

Bmayaanoe CUMTbIBaHME NOKa3aHUMN.

BHewHun Bng nepegHen naHenun T-21 nsobpaxeH Ha puc. 7.1

1 — onTopasbem

2-— Hanpasnawowaa KpenneHna cHnTbiBatro-

LLMX YCTPOMCTB

3 — yKkasaTternb CTPOKU

4 — ykazaTenb cton6bua

5 — kHonka «Pexnm»

1 3 2 4
A
— 7 Q
T nnocququ{( T-21
o jin] T
| l# 123
r”r”'/'%//{ir/)/,f//’/}//)

o || (&= ez @| o
o C|fos| Ya | % | meva [poems|20a o
Flom| Vu| va | | % PR P65

- [Bopoun Ié V|V,  [Bas.Ne| Mog.
\ O ,
\ J
5
puc. 7.1

[Ona obecneyeHnss BU3yanbHOro CYMTbIBAHWE MOKasaHWW, Ha nepedHen naHenun T-21,
npegycMoTpeHa KHonka «Pexxum». Mpn HaxaTtnm KHOMKK «PexumM» NnponcxoauT nepekrntoye-
HUEe PEXMMOB MHANKALNN.

MHanumnpyemble napameTpbl 1 JaHHble BHECEHbI B Tabnuuy, n3obpakeHHyo Ha nepegHemn
naHenu. [inga Beibopa pexmma nigukaumm Heobxoamnmo:

- HaxaTuem u yaep>kaHumem KHonku «Pexum» Ha Bpemsa 6ornbluee 2 cek yCTaHOBUTb
3HayYeHne ykasaTtens CTPOKM COOTBETCTBYHOLLUEE HOMEPY CTPOKM Tabnuubl, B KOTO-
poW ykasaH UCKOMbIM napameTp.
KpaTKOBPEMEHHbIM HaXaTMeM KHOMKU «Pexum» yCcTaHOBUTb ykasaTtenb ctonbua B
NnonoXeHne, COOTBETCTBYKLWee cTonbuy, B KOTOPOM HaxoaMTCs WUCKOMbIA napa-

MeTp.

7.2

CTPOKA "1“:
Mpw 3Ha4YeHUn ykasaTens CTPOKWU, paBHOM 1, Mpu nNepemMelleHnn ykasaTens ctonéua, uH-
AVMLMPYIOTCS 3HAaYEHNs CrieayoLLMX NapameTpoB:

Onucanne pexnMmoB MHAnKaunn TennocHeT4nKa
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A2, A3n, A3o

| Q,Ix | GlLt | G2t | Ti°C | T12°C | T1-T2,°C |
A3c
[ ormx | GLr | GI,r | TL°C | T2°C | - |

pe:
- Q, 'k - HakonneHHast TENMOBLIE SHEPTUW.

G1, G2, T - HaKkonreHHble Macchbl TENNOHOCUTENS, NpoLleaLwwne no Tpybonposogam

kaHanos V1 nvV2;

G1’, T — mMacca TennoHocuTens, npowegwero no Tpydonpoeogy kaHana V1 npu

T1<T2k.

T1, T2, °C— TemnepaTypbl TenfoHocuTens kaHanos T1 un T2;

T1 — T2 °C — pasHocTb TemnepaTyp T1 — T2;

T2k, °C — TemnepaTypa, ycTaHaBnMBaemasi kKak KOHcTaHTa. B Tom cnyyae, koraa

T1< T2k nponcxoaut npupaweHune G1°.

Ilpumeuanusn 3HaveHuss Q, G2, T1, T2 obHosnstomesi Ha Oucriniee 1 pas 8 MUuHymy.

Wuagnkatop T-21 nmeet 6 3HaKOMeCT AN UHOMKAUMKN N3MEPEHHbIX 3Ha4YeHun. B Tom cny-
Yyae, ecnun HakonneHHoe 3HadeHne Q, G1, G2, V1, V2 nmeet pasmep, npesbilaowmn 6
undp, MHAMKaLMS NPOU3BOAUTCS Cneayowmm obpasom:

nonepemMeHHo, C NePUOANYHOCTBLIO 2 C., UHOMUMPYIOTCA MagLlas u ctaplias 4actu
yucna. MNpu aTOM Hencnonb3yemMble 3HAKOMECTa CTapLlen 4YacTu 3aMeHeHbl CUMBO-

namm «___ ».
lNpumep:
, L‘ -'. E E L‘ 3 Mnagwas 4YacTtb uncna
v [ J
: ." 3 Craplas yacTtb uncna
J B E~

NHonumpyemoe 3HaveHue paBHo 43476.243

TennocyeTtumk T-21,Mpu n3mepeHun TemnepaTypbl, MPON3BOANUT KOHTPOMb COCTOSAHUS Ka-
G6enen TepmonpeobpasoBaTtenien conpotusneHus. MNMpu obpbiBe MM KOPOTKOM 3aMblKaHUK
kabensa BMeCTo 3Ha4YeHWU TemnepaTyp MHOULMPYIOTCA cneaytowime CUMBOSbI:

Taobn. 7.1
|'|p|4 OprlBe |'|p|4 KOpOTKOM 3aMblKaHUU
4|n Err QH Err
CTPOKA 72

Mpw 3Ha4YeHUn ykasaTensl CTPOKWU, paBHOM 2, Npu NepeMelleHnn ykasaTens ctonéua, uH-
AVMLMPYIOTCS 3HAaYEHNS CrieayoLLMX NapameTpoB:

A2, A3n, A3o

0, T/ 01, T4 Oz, TI4 Jlata Bpewmst Bpe;as%mr
A3c

0, T/ O, T4 | - Jlara Bpems Bpe;;%mr

g, [Ix/4 - vTHOMUMPYETCA 3HAaYeHne TENNOBOW MOLHOCTY;

01, 92,1/4 - "HANUMPYETCA MaccoBbIN pacxoA BoAbl B Tpybonposoaax kaHanos V1, V2;
Jara - nHgnuupyeTcsa Tekylwasa aata no BHyTPEHHeMY KareHaapto TennocyeTymka;
Bpemsi - MHOMLMPYETCS TeKyLLee BPeMs Mo BHYTPEHHUM YacaMm TennocyeTymKa;
Bpewms mit. pa6..- tHaNMUMPyeTCa BpeMs WTaTHoM paboThl TennocyeTymKa.
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Ilpumeuanusn
60 cekyHd, m.e.:

UsmepeHue maccoeozo pacxoda g2 rpou3godumcs mernyiocHemyuKkoM 8 meveHue

- MUHUMarnbHoe epems ocpedHeHus T,,,,=60c;
- ecnu 3a epemsi UHOUKauyuu Ha 8xo0 He rocmyrnaem HuU O00HO20 UMIysbca, pacxo0 UHOUUUPYemcsl KaK
0,0. Omo He cKasbligaemcsi Ha ocmaribHbIX USMEPEHUSIX U 8bI4UCIIEHUSIX, Npou38odumbix T-21.

Bpemsa wtaTHOM paboThl - 9TO BpeEMS, B TEYEHNN KOTOPOro NPOM3BOAMIIOCH NpupaLleHue
TEennoBon aHeprun. MNpupalieHne TEnnoBOW 3HEPrUM HE MPOU3BOAMTCHA NPU HaANUYUKM He-
WwTaTtHbIX cuTyaumn. Hannume HewTaTHbIX CUTyauuin onpefensieTcss no Kogy COCTOSIHUS.
OnuncaHune cuTyaumn n KogoB COCTOSTHUS CM. HUXKE.

CTPOKA ”3“:
Mpw 3Ha4YeHUn ykasaTensl CTPOKWU, paBHOM 3, Npu NepemMelleHnn ykasaTens ctonéua, uH-
AVMLMPYIOTCS 3HAaYEHNS CrieayoLLMX NapameTpoB:

A2, A3n, A3o

‘ Kox coct.” ‘ V1, M ‘ V2, M ‘ V3, M ‘ Uuur, B ‘ Bepcus 110
A3c

‘ Kox coct.” ‘ V1, M ‘ V1, M ‘ V3, M ‘ Uuur, B ‘ Bepcus 110

Konx cocr. - nHonumpyeTca Kog COCToAHUA TenniocHeTHMKa,;

V1,V2, V3™ - unanumpyetcst o6bem Boabl, NPOTEKLLEN N0 TPyGONpoBOAaM KaHanos
V1, V2;

V1, M¥ - uuguumpyeTcs 06bem Bofbl, NPoTeKLwel no Tpybonposoay kaHana V1 npu
T1 < T2k.

U B - MHOMUMPYETCS 3HaYeHne HanpskeHust 6atapeun nutaHus, B. 3anpellaeTcs
aKcnnyaTaums TennocyeTynka Npu HanpshxeHun 6atapen Huxe 3 B;

Bepcus MO — nycras sayenka.
Ilpumeuanusn 3HayeHus obbemos o obHosnsArmes Ha oucrinee 1 pa3 8 MUHymy.

TennocyeT4yunk onpegensdeT cnegywuwne cutyaumn:

MpupaweHue
BpeMeHU LUTaTHOMN
paboThbl

Cutyauus Koa MpupaweHue Q

HeT curHana ot npe06pasoBaTenﬂ pacxona Ka-

Hana V1 1 He nponssoauTcs

He npon3BoanTCA

O6pbIB NN KOPOTKOE 3aMblkaHWe TepMonpeob-

2 He npounss
pasoBaTtesnis kKaHana T1 © NponssoanTes

He npon3BoanTCA

O6pbIB NN KOPOTKOE 3aMblkaHWe TepMonpeot-

pasoBaTtenia kaHana T2

4 He nponssogutca

He npon3BoanTCA

T1<T2 8 He npounssogutcs | He npoussoauTcs
T1nnn T2 < Tx 16 | He npoussogutca | He npounssoguTcs
MpupalieHre Q 3a npegbiayLyo MuHyTy <0 32 | He npousBogntca | He npounssogmnTcs
B TeyeHun TekyLlero yaca nponsBoamnach Kop-

DEKLIS BHYTPEHHETO BPEMEHM 64 | MNMpownssoantca MpownssoanTca
HanpsixkeHve nutaxHus < 3B. 128 | lNpoussogutcs [MpounssognTcs

Mpy NOsIBNEHUM HECKONBbKUX CUTYyaUUI, UX KOAbl CyMMUpyeTcs. [onyYyeHHbIn Takum cno-
cobom kof cocTosHna nHauumpyetca Ha XKK 1 exxedacHo 3anncbiBaeTcsl B apXuB.
[ekogupoBaHmne koga CoOCTOsIHMS NPON3BOANTCSA creaylowmm obpasom:
- OT WHOULMPYEMOro 3HayeHWsd Koda CUTyauun OTHATb MakCUMMarbHO BO3MOXHOE
3Ha4YeHune Koada CoOCTOAHUS;
OT MOSIyYEHHOro 3Ha4YeHUs OTHMMAaTb MaKCUManbHO BO3MOXHbIE KOAbl COCTOSIHUSA
00 Tex nop, noka octatok He ByaeTt paBeH 0. B koge cocTosHMA 3akOAMPOBaHbI Te
CUTyaLmm, Kogbl KOTOPbIX y4acTBOBanu B NpeablayLmnx onepaumsix.
lpumep
TennocyeTunk NHONUNPYET Kog cocTosHnA 137.
MakcumanbHO BO3MOXHOE 3HaveHue koga cutyauum 128
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137 -128=9

MaKkcumarnbHO BO3MOXHOE 3HavyeHue koda cutyaumm 8

9-8=1

MakcrmanbHO BO3MOXKHOE 3Ha4eHne Koga cutyaummn 1

1-1=0.

Takum oGpasom B kofe cocTosiHMA 137 3akoanMpoBaHbl Crieayowme cUTyauum:

128 - HanpsikeHue nutaHua < 3B,

8-T1< T2,

1 — HeT curHana ot npeobpasoBatens pacxoa kaHana V1.

CTPOKA 74:
Mpw 3Ha4YeHUn ykasaTensl CTPOKWU, paBHOM 4, Npu NepemMelleHnn ykasaTtens ctonéua, uH-
AVMLMPYIOTCS 3HAaYEHNs CrieayoLLmX NapameTpoB:

A2
Bepcus Tk, °C He\ljzﬂrn' He\ljzﬂrn' 3aB. Ne Mon
An, A3o

[lena umm. [lena umm.
Bepena | ----- V2 1 V3 1 3aB. Ne Mon
A3c
Bepcus Tk, °C | =eeee- He\ljznrn. 3aB. Ne Mon

Bepcus - nHgnumnpyetcsa Bepcmsa TennocyeTymka. OnncaHve sepcuin cm. n. 4;

Tk, °C - MHOMLMPYETCS YCTAHOBIEHHOE 3HaYyeHue TemnepaTtypa XonoAHoW BoAbl (KOH-

CTaHTa), ncnonb3yemMoe B pacyeTax.

Iena ummn. V2, 1 - "HAMUMPYETCS LeHa umnynbca kaHana V2,
Lena umm. V3, 11 - tHAMUMpyeTcs LeHa uMmnynbca kaHana Va3;

3aB. No - MHOMUMPYETCS 3aBOACKON HOMEP TenmnocyeTYmKa;

Mon - cnyxebHbli napameTp. B gaHHOM siverike MHANLMPYOTCA Kogb MoamndmKaumm n Kog,
[ly TennocyeTymka. B COOTBETCTBUM C Tabn. 7.2, Tabn. 7.3.

Tabn. 7.2
Koa moaudmkaumm Moaudukauus
50 T-21 Komnakr
51 T-21 Kombuk
Tabn. 7.3
Koa Oy Ay
01 15
02 20
03 25
04 32
05 40
06 50
07 65
08 80

7.3 eﬂeKTpOHHOG CYUTbIBaHNe OaHHbIX

OnNeKTPOHHOE CYNTbIBAHNE AaHHBIX NPOM3BOAMTCA NOCPEACTBOM CneayoLmx YCTPOUCTB:
aganTtepbl nepeHoca gaHHbix KCU-2, YIO-2y;
aganTepbl onTuyeckoro passema OlNTO;
agantep mogema (paguomogema), KCM;
apanTep nHTepdgerca RS-485 .

Mogpo6bHoe onucaHve yCTPOWCTB M NpaBuia Ux aKcnnyatauum npyuBedeHbl B 3KCnnyara-

LMOHHOW AOKYMEHTaLMN 3TUX YCTPONCTB.

C ncnonb3oBaHUe BbILENEPEYNCTIEHHBIX YCTPOMCTB BO3MOXHA peanu3auns cnegyloLmnx

cnocobos ANEKTPOHHOIo CHNTbIBAHUA OAaHHbIX:

NnepeHoC TEKYLLMX N apXUBHbLIX AaHHbLIX 06X044MKOM MpK NOMOLLKM afjanTepoB nepe-
Hoca gaHHbix KCU-2 unun YTO-2y HenocpeactBeHHo ¢ T-21 Ha lNK (puc. 7.2).
CYMTbIBAHWE TEKYLLMX N apXMBHbIX AaHHbIX HenocpeacTBeHHo Ha MK npu nomolum
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aganTtepa ontudeckoro uHTepgenca ONTO (puc. 7.3).

CUMTbIBAHNE TEKYLMX M apXMBHbIX AaHHbIX Ha MK yepes TenedoHHy0 ceTb Mno-
CpPeACcTBOM CTaHO4AapTHbIX MOAEMOB UNKU Yepes ahup NocpeacTBOM pagMoMOaeMOB
(puc. 7.4);

CUMTbIBaHME TEKYLUMX MU apXMBHbIX AaHHbIX Ha MK yepes nokanbHylo ceTb cTaHaap-
Ta RS-485

3

1 — TennocyeTtynk T-21

2 —apanTtep nepeHoca aaHHbIx KCU-2 (YT O-2y)
3 — nepcoHarnbHbIN KOMNbIOTEP

4 — HyNb-MOAEMHbIV Kabernb

puc. 7.2

3

Com /=

1 — TennocyeTumk T-21
2 — apanTtep onTtudeckoro nitepgerica OMNTO
3 — nepcoHarnbHbIN KOMNbITEP

4

1 — TennocyeTynk T-21

2 —apantep mogema KCM

3 — nepcoHarnbHbIN KOMNbIOTEP
4 — mogem

8.1

8.2
8.3
8.4

8.5

8 TEXHUYECKOE OBCJIY>KUBAHUE

TexHunyeckoe obcnyxmBaHme T-21 3aknioyaeTcsa B NepunogmyeckoM OCMOTPE BHELLHEro co-
CTOSIHMSI NPUOOPOB, BXOOALMX B €r0 COCTaB, COCTOSIHUS 3NEKTPUYECKUX COeQMHEHMWIN, KOH-
TpOne HanpsKeHUs 3fIEMEHTOB MUTaHUA U, NPY HEOBXOAMMOCTU, UX 3aMeHe.

3aMeHa aneMeHTOB NUTaHus npon3BoaAnNTCA Npn CHMXEHUN Hanpsa>XXeHnA NnTaHnAa HXxXe 3 B.
TexHuyeckoe OGCJ‘Iy)KI/IBaHI/le pekomMmeHayeTca NpoBOOUTb HE peXe 1 pasa B mecau.

PeMOHT 1 3ameHa anemeHToB nuTaHus npon3soanTCA ChnamMu npeanpuAaTna-n3rotoBuTenA
nnun ero NOJSIHOMO4YHbIMU NpeacTaBUTENAMN.

|_|pI/1 oTnpaBke Tenrioc4yeTynka B peMOHT U Ona FapaHTI/IIZHOIZ 3aMeHbl, BMeCTe C I'IpI/l60pOM
OOMKHbI ObITb oTnpaBneHbl:
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9.1

9.2

9.3

9.4

9.5

10.1

nacnopr;
aKT OCBMAETENbCTBOBAHUSA C OMMCaHWEeM XapakTepa HeuWcnpaBHOCTU, e€ nposiene-
HUSAX.

9 MAPKUPOBKA U NMNIOMBUPOBAHUE

MapkupoBka T-21 ocyLlecTBnseTca Ha WunbanKe NULEBON NaHenu 1 Ha aTukeTke GokoBoOwM

naHenu.

Ha wwunbanke nuueson naHenmn YKa3blBaloT:

HanMmeHoBaHne n ycrnoBHoOe 0603HauveHue;
TOBaprII;I 3HaK NpeanpuaTuAaA-m3rotoBnTeENA;
3HaK FocynapCTBeHHoro peecTpa.

Ha atukeTke 6OKOBOM NaHenu ykasblBatoT:

HanMeHOBaHWE M YCrIOBHOE 0603HAYeHNE;

rog Bbinycka;

MaKcuMMarbHOe A0MyCTUMOE AaBrieHne N3MepsieMon cpeabl;
pabounn gmManasoH pacxonos.

Ha kopnyc T-21 HaHOCUTCA CTperka, YkasblBatoLlasi HanpaereHne noToka

NMnombuposaHne T-21 ocylecTnseTcs

OymakHoM NomMBoN C OTTUCKOM KIermMa rocrioBepuTens, 3akpbiBatoLen BUHT nna-
ToAaepxaTens;,

HaBECHOW MSIOMOOI C OTTUCKOM U3roTOBUTENS, OUKCUPYIOLLLEN TEMNONIONMPYIOLLYIO
CTOMWKY;

HaBeCHbIMM NnomMbBamn ¢ OTTUCKOM Krenma aboHEeHTCKOro otaena (Mnu uHom aHa-
NOMMYHOM CNYXObl), UKCUpYOLWNMK, Yepe3 NNOMOMPOBOYHbIE OTBEPCTUS fnuue-
BYHO KPbILUKY OTHOCUTESbHO 3agHEN.

MapkupoBka 1 nnombupoBaHne TepmonpeobpasoBaTefnien conpoTUBEHMS U Npeobpasosa-
Tenen pacxoga, BXOAsLWMX B cocTtaB T-21 NpOU3BOAUTCS COMMACHO UX TEXHUYECKOW OOKY-
MeHTaLun.

10 TPAHCINOPTUPOBKA U XPAHEHUE

T-21 B ynakoBKe NpeanpuaTna WU3roToBUTENd LOMNyCKalT TPaHCMoOpTUpOBaHWE Ha ntobble
paccTodHna npu cobniogeHnn npasun, YTBEPXKOEHHbIX TPAHCNOPTHbIMU MUHUCTEPCTBAMU U
npu cobnogeHnn cnegyowmx TpeboBaHni:

TPaHCMOPTUPOBaHME MO KENe3HOW A0opore AOMMKHO NPOU3BOAUTLCS B KPbITbIX YK-
CTbIX BaroHax;

Npu NepeBo3ke OTKPbLITbIM aBTOTPAHCMNOPTOM SILLMKM C NpuGopamMu JOSKHbI ObITb
MOKpPbITEI Bpe3eHTOoM;

npu nepeBo3ke BO3QYLUHbIM TPAHCMOPTOM SILLUMKM C NpubopaMu AOSKHbI pasve-
LWaTbCsl B repMeTUYHbIX OTannnBaeMblX OTCeKax;

npu NepeBo3ke BOAHLIM TPAHCMOPTOM SILLMKM C NpuBopammn JOSHKHbI pa3MeLlaTbes
B TpIOMe.

10.2 T-218 TpaHCI'IOpTHOI/I ynakoBke SIBNSATCS:

NPOYHBLIMW NPU TPAHCMOPTUPOBaHUM NOObLIM BMAOM TpaHCcnopTa Ha nobble paccTo-
AHWA. [py 3TOM OHM BblAEPXMBAKOT 6e3 NOBPEXOEHUI MEXaHNYECKNE BO3AENCTBUSA
¢ yckopennem 30 m/c? npu yacToTe yaapos oT 80 4o 120 B MUHYTY B TeueHue 2,5
Yyaca unun 1500 yaapoB € TEM e YCKOPEHUEM;

Tenno - (Xorio4HO-) NPOYHBLIMW MPU BO3AEVNCTBUN MOBLILLEHHOW (MOHMXEHHOW) TeM-
nepatypbl +55°C (-50°C);

BMNaronpoyYHbIMMN NpY BO3OENCTBUM NOBbILLEHHOW BnaxHoCcTh Ao 95% npu temnepa-
Type +35°C.

10.3 B nomelleHun Ans XpaHeHUsi He OOMKHO ObiTb MbINK, NapoB KUCIOT U LLENoYeit, arpeccms-
HbIX Fa30B W APYrUX BpeOHbIX NPUMeCen, Bbi3biBatOLLMX KOPPO3UIO N3OENUA.
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10.4 PaccraHoBka u KpenneHne AWnKos C uU3gennamMm Ha TPaHCNOPTHbLIX CpeAcTBaX AOJTXHbI
obecneuymBaTtb yCTOIZ‘-II/IBoe nonoXxxeHne npun cknagnposaHnm n B nNyTn, OTCyTCTBUE CMELLIE-

HWUI 1 yOapoB Apyr o Apyra.

10.5 Ycnosusi xpaHeHUss ANs 3aKOHCEPBUPOBAHHBLIX U yNakoBaHHbIX M3Oenuin OOMKHbI COOTBET-
cTBOBaTb ycnosusMm xpaHeHusa 3 no FOCT 15150.

10.6 ToBapoconpoBoanTenbHas 1 aKCNyaTauMoHHas JOKyMEHTaumsa XpaHuTcs BMecTe ¢ npubo-
pamu
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11 NPUNOXEHWUA.
NPUNOXXEHUE 1

MabapuTHblE N NpUCOEeaNHUTENBbHbIE pa3Mepbl TeNSIocYeTYMKoB T-21

|

TernnocyeTumnk T-21

) 38, ﬁ%

I
AR
puc. 11.1
Taon. 11.1
FabaputHble n npucoeanHuTenbHble pasmepbl T-21 «K KOMIMAKT »
Dy PucyHOK G L, Lm, H, D, Dm, D3, d, n, b, Macca,
MM MM MM MM MM MM MM LT, MM KT.
25 174" 110 416 235 46 33,2 1,6
32 puc. 11.1 1," 140 521 239 59 41,9 2,0
40 2" 170 626 243 64 47,8 2,3
50 180 285 160 125 22 7,2
65 puc. 11.2 200 292 180 145 18 4 o4 9,2
80 230 300 195 160 10,7
Ilpumeuanusn Pasmep Lm — npusedeH ¢ y4emoMm MpuUMeHEeHUs KOMMekmos rpucoeduHumened,

rnocmaeJsigdemMbiX u3scomosumesiem.
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MPUNOXEHWUE 1 (npogosmkeHne)
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TennocyeT4ynk T-21
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MPUNOXEHWUE 1 (npogosmkeHne)
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TennocyeTumk T-21
oo B[ 2433
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o AREEE e o
o rE;L'/-n 1/4 Aara [Bpems) Eﬁep:. o
coor. % e P65
5 “‘{,’al’"un Na| Mon,
| | | /
1 [T .0 1 y
puc. 11.3
Tabn. 11.2
FabaputHble n npucoeanHuTenbHblie pasmepbl T-21 «K KOMBUK»
Dy G Gm L, mm Lm, mm H, mm Macca, Kr.
15 ¥y " 110 205 83 1,1
20 1" 5" 130 225 83 1,3
Ilpumeuanusn Pasmep Lm — npusedeH ¢ y4emoMm MpUMeHEeHUs KOMAeKkmos rpucoeduHumened,

rnocmaeJsigemMblX u3comosumersieM.
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NMPUNOXEHUE 2
F'mapaBnuyeckoe conpotuBneHue T-21

DP, kelcm®
25 32 40 50 65 80
1
/1
0,1 ,,/
//
/
%
0,01 3 d
7l
0,001 =
0,1 1 10 100
G, m’ly
puc. 11.4
Mpacduk notepb gaBneHus Tennoc4yetTymkoB T-21 «KKomnakT» B
3aBMCMMOCTHM OT pacxoaa
DP, kelcm®
15 20
1
0,1
]
// //
0,01
0,001
0,1 1 3 5 10
G, My

puc. 11.5
Fpacduk notepb gaBneHus tennoc4yetynkoB T-21 «kKKOMBUK» B
3aBMCMMOCTHU OT pacxoaa
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NMPUNOXEHUE 3

Tabnuua 3Ha4YeHU coNpPoOTUBMEHUA
Tepmonpeo6pasoBarenen TM-500-UBK n TNM-2-500
B 3aBMCMMOCTU OT Temnepartypbl

T,°C R, Om T,°C R, Om T,°C R, Om T,°C R, Om

0 500,000 40 577,704 80 654,484 120 730,340

1 501,954 41 579,635 81 656,392 121 732,225

2 503,907 42 581,565 82 658,299 122 734,109

3 505,860 43 583,495 83 660,205 123 735,992

4 507,812 44 585,424 84 662,111 124 737,875

5 509,764 45 587,352 85 664,017 125 739,757

6 511,715 46 589,280 86 665,921 126 741,639

7 513,665 47 591,207 87 667,826 127 743,520

8 515,615 48 593,134 88 669,729 128 745,400

9 517,564 49 595,060 89 671,632 129 747,280
10 519,513 50 596,986 90 673,535 130 749,160
11 521,461 51 598,911 91 675,437 131 751,038
12 523,408 52 600,835 92 677,338 132 752,917
13 525,355 53 602,759 93 679,239 133 754,794
14 527,302 54 604,682 94 681,139 134 756,671
15 529,247 55 606,605 95 683,038 135 758,548
16 531,192 56 608,527 96 684,937 136 760,424
17 533,137 57 610,448 97 686,836 137 762,299
18 535,081 58 612,369 98 688,734 138 764,174
19 537,025 59 614,290 99 690,631 139 766,048
20 538,968 60 616,210 100 692,528 140 767,922
21 540,910 61 618,129 101 694,424 141 769,795
22 542,852 62 620,047 102 696,319 142 771,667
23 544,793 63 621,965 103 698,214 143 773,539
24 546,733 64 623,883 104 700,108 144 775,410
25 548,673 65 625,800 105 702,002 145 777,281
26 550,613 66 627,716 106 703,896 146 779,151
27 552,552 67 629,632 107 705,788 147 781,020
28 554,490 68 631,547 108 707,680 148 782,889
29 556,428 69 633,462 109 709,572 149 784,758
30 558,365 70 635,376 110 711,463 150 786,626
31 560,301 71 637,289 111 713,353 151 788,493
32 562,237 72 639,202 112 715,243 152 790,360
33 564,173 73 641,114 113 717,132 153 792,226
34 566,107 74 643,026 114 719,021 154 794,091
35 568,042 75 644,937 115 720,909 155 795,956
36 569,975 76 646,848 116 722,796 156 797,820
37 571,908 77 648,758 117 724,683 157 799,684
38 573,841 78 650,667 118 726,569 158 801,547
39 575,773 79 652,576 119 728,455 159 803,410
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NPUNOXEHME 4
FaGapuTHble U NpucoeauHUTENbHbIE pa3Mepbl
TepmokapmaHoB [y 15, ly 20
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